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BFBJITAPCKA AKAZIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 ¢« PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

COLMAJIHO-UKOHOMMNYECKH ACITEKTU B PASBBUTHUETO
HA BbHIIHUTE 3A EC CYXO3EMHU 'PAHMYHU TEPUTOPUN
HA BBJITAPUSA — ITPOBJIEMU U ITEPCIIEKTHBUA

Haoeoxxcoa Hnuesa’

OO0eKT Ha n3cieBaHe B HACTOSINATA ITyOIMKAIHS Ca CyXO3EMHUTE TEPUTOPHH Ha
bearapus, kouto ca BpHIIHNTE rpanndyan Teputopun Ha EC. [lopaan ocobenocTure
B COIIMATHO-MKOHOMHYECKATa UM CUTYalllsi U Bb3MOKHOCTHTE 32 TAXHOTO OBAEIIO
pas3BuTHe, 00YCIOBEHU OT CXOICTBO B XapakTepa Ha TSIXHOTO reorpadcko Mmojoxke-
HHeE, Te ce pasmiexaar 3aefaHo. OCHOBHA LEJI HA U3CIIEIBAHETO € Jja Ce aHaJIu3upar
COIIMAJTHO-MKOHOMUYECKUTE aCIIEKTH B Pa3BUTHETO Ha BhHITHHTE 32 EC cyxo3emHn
TPaHWYHH TEPUTOPUH Ha bearapus u ga ce odepTasT MpoOIeMUTe U IEPCIIEKTUBUTE
B TSIXHOTO pa3BUTHE.

Knrouoeu oymu: BpHmHNTE 32 EC CyX036MHH rpaHMYHU TE€pUTOpUM HAa bwarapus,
JeMorpadCKH MpoIecH, CONNAIHO-HKOHOMHYECKO Pa3BUTHE, TPOOIEMH U MEPCIIEKTUBI

SOCIO-ECONOMIC ASPECTS IN THE DEVELOPMENT OF THE EU
EXTERNAL LAND BORDER TERRITORIES OF BULGARIA - PROBLEMS
AND PERSPECTIVES

Nadezhda Ilieva

Abstract: Object of study in this publication are the land territory of Bulgaria that
are external border areas of the EU. Due to the peculiarities of their socio-economic
situation and possibilities for their future development, driven by the similarity in the
character of their geographical location, they will be examined together. The main
objective of the study is to analyze the socio-economic aspects in the development
of the EU external land border territories of Bulgaria and to outline the problems
and perspectives for their development. The study area have some common features
and problem solving: common features in the geographical position, the natural
environment, social and economic problems. From the analysis we can conclude that

! Nemaprament I'eorpadus — HUI'TT; nadeto.ilieva@abv.bg



the main problems associated with the development of the studied areas are focused
in the following areas:

—Dominant negative trends in the economy in recent decades, which affects their
overall development. The analysis shows that most municipalities (except regional
centers) are characterized by low production diversification, which can not guarantee
economic stability.

— Negative trends in demographic processes, which further complicate the
economic development of municipalities. For most of them are typical high
unemployment and lack of alternative employment opportunities, enhanced processes
of migration of working-age population in other parts of the country and abroad. All
these disadvantages lead to enhanced processes of depopulation and worsened age
structure.

— High concentration of activities in the administrative centers.

— Low investment activity and lack of investor interest.

— Lack of funds to implement the strategic objectives of municipalities.

— The structure of enterprises is presented by micro and small enterprises
operating mainly in the field of trade.

— Lack of well developed transport and communications infrastructure.

— Primitive agriculture especially municipalities along the western border,
accompanied by fragmentation of agricultural land and plots.

— Low developed cross-border cooperation with neighboring of these territories
countries (Serbia, Macedonia and Turkey). All these processes are accompanied by
limiting state subsidies and short-sighted policy of the state to the peripheral and the
cross-border territories.

Keywords: EU external land border territories of Bulgaria, demographic processes,
socio-economic development, problems and perspectives

YBOJ

OO0exT Ha n3cieBaHe B HACTOSINATA ITyOIHKAIHS Ca CyXO3EMHUTE TEPUTOPHH Ha
bearapus, kouto ca BpHIIHHUTE TpaHUYHU Teputopud Ha EC. KbM TsX ce BKirouBaT
OOIIMHATE B CTpaHaTa, KOUTO ca Ha rpaHunre HU ¢ Typrwus, Makenonust u CrpOus.
[Topaam 0cOOEHOCTHTE B COITMATHO-UKOHOMHYECKATA UM CUTYAIUS H BB3MOKHOCTH-
T€ 3a TAXHOTO OBJEIIO pa3BUTHE, 00YCIOBEHN OT CXOJCTBO B XapaKTepa Ha TIXHOTO
reorpad)Cko MMOJIOKEeHHE, Te 11e ObAaT pa3rieaanu 3aeqHo. OCHOBHA IIeNT Ha U3CIeI-
BaHETO € JIa C€ aHaM3UPAT COIMAITHO-UKOHOMHYECKHUTE aCTIeKTH B Pa3BUTHETO Ha
BRHITHUTE 32 EC cyXo3eMHM TpaHWYHU TEPUTOPUHU Ha bhirapus U 1a ce odepTast
MPOOJIEMHUTE U TIEPCIIEKTHBHUTE B TSIXHOTO pa3Butue (¢dur. 1.).

KbM cyxozemuute BpHITHE Tparuny (CBIY) cmagar 28 o0muHM, KOUTO TTOKPH-
BaT 9,6 % OT moUITa HAa CTpaHaTa.

W3cnenBanuTe TEpUTOPUH CE€ OTIIMYABAT C HAKOW OOIIM YepTH W MpodieMn 3a
paspemaBaHe:

— OO0mm XapakTepUCTHKH B TeOrpadCKOTO MOJI0KEHHE — IepudepHo reorpad-
CKO W HEOIIarompHsATHO TeOCTPATETUIECKO MOJIOKEHHIE, OTAANICYEHOCT OT TOJIEMHUTE
aJIMAHUACTPATUBHU M WKOHOMHUYECKH IIEHTPOBE, OT TPAHCIIOPTHUTE BBH3IH U Maplil-
PYTH, TYpUCTHUECKHUTE TICHTPOBE U MECTa 32 OT/TUX.



— OO0my XapakTepUCTHKK Ha MPHpOAHATa cpeaa (MmoBeyeTo OOLIMHU Cce OTIIHU-
YyaBaT C IUITAHMHCKHU pejied U ca OefaHu Ha MHUHEpadHH pecypcH). ChlLieBpeMEeHHO
OTJAJICYEHOCTTA HA HAKOM OT TAX OT TOJIEMHTE TPAHCIOPTHHU apTEpPUH U TOJIEMHUTE
MKOHOMMYECKH IIEHTPOBE CIIOMAra 3a 3ara3BaHe Ha MPUPOIHATA UM Cpea.

— O01M counariHy 1 HKOHOMUYECKHU MPOoOIeMH (B pe3ysiTar OT IPOMEHHTE CIe]
1989 1. uKOHOMHYECKaTa aKTUBHOCT B T€3W TEPUTOPHH O€JIe)KH yCTOWYMBA TEH/ICH-
sl Ha HamajsiBaHe, NpUAPY)KEHa OT MPOMEHU B CTPYKTypara, €()eKTHMBHOCTTA U
o0ema Ha Mpou3BOACTBO). 110 MOYTH BCHMYKM OCHOBHHM MKOHOMHYECKH ITOKa3aTeNn
pasmiexIaHuTe OOLIMHN U30CTaBaT OT CPEJHOTO 3a CTpaHara.

— OOuM MepcrneKTHBH 3a Pa3BUTHE, IIPU KOUTO cJeBa Ja C€ CTUMYJIMpAT mpe-
JUMCTBaTa Ha TPAHUYHOTO Teorpad)CKo MOoKEHUE, N3Pa3sBallo CE B aKTUBU3UPAHE
Ha TPAHCTPAHWYHHU CHTPYAHUYECTBA B PA3ITUUHHU OONACTH.

@ur. 1. Beamnan 3a EC cyxo3eMHU TpaHUYHU TepUTOpUH Ha brirapus
(1 — cyX03eMHHU rpaHUYHU TEPUTOPUH; 2 — JIETHIIE; 3 — MEKTyHAPOIHA HKIT JIMHUS;
4 — npucranumnie; 5 — ki1 JuHKs; 6 — maBHu nbruia; 7 — IKIII (ruranupann);
8 — ['KIIIT (meticTBammn)

JEMOI'PA®CKU ITPOLECU B U3CJIEABAHUTE 'PAHUYHU TEPUTOPUU

AHanu3bT Ha AeMOrpadCKuUTe MPOLECH € BakHa MpeArnocTaBKa 3a Gpopmu-
paHe Ha e()eKTHUBHU YNPaBICHCKU PELICHHs, OTHACSINU C€ IO COLHATHO-UKOHO-
MHUYECKOTO Pa3BUTHE U PEIIABAHETO HA OYEPTAHHUTE MPOOIEMH B pa3rieKIaHUTE
TEPUTOPUH.
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@ur. 2. bpoli 1 rbcTOTa Ha HACETIEHUETO Ha BhHITHUTE 3a EC cyx0o3eMHM rpaHUYHUI
teputopun Ha bwirapus (2012 1)

B uscnensanute o01munu xuBee 4 % ot HaceneHueTo Ha bearapus. [ToBeueTto
oT Tsx ca ¢ mox 2500 u go 5000 xutenu. Oxono 75 % OT HACENIEHHUETO € KOHIIeH-
TpHupaHo B Tpu obmuuu — biaroesrpaz, Krocrenaun u [erpud (¢wur. 2).

Cyx03eMHUTE BHHIIHM TPAHUYHU TEPUTOPUHU CE XapaKTEPU3UPaT C I'bCTOTA
(28 1./km?) nBa MBTH MO-HHUCKA OT CpPe/HATA 3a CTpaHara. B moBeueTo 0OMMHK
Ts ¢ mo-manka ot 10-20 a./km?. C max 100 x./km? e equncTBeno bimaroesrpan
(¢wur. 2.).

TenpeHMNTE B MI3MEHEHHUETO Ha IMTOKA3aTEIUTE 38 €CTECTBEHO BB3ITPOU3BOICTBO
clle/IBaT cpeiHuUTe 3a crpanarta. [Ipe3 mbpBoto neceruierne Ha XXI B. ce HabIrOnaBa
HapacTBaHEe Ha paXJaeMOCTTa U €CTCCTBEHHsSI IPUPACT B PE3yiITaT Ha Mojo0psiBaHe
Ha HKOHOMHYECKaTa CUTyallus B CTpaHara, OChUICCTBABAHE Ha OTIIOKECHH PaXKIaHUs,
HaBJIM3aHE Ha TOJIsIM OpOl JKCHU BBbB Bb3pacTTa ¢ HAW-MHOTO OCBIIECTBEHH PaXk-
JaHWs U JAp., CIeNl KOeTO ce HaOIrofaBa TeHACHIMS Ha HEPEKbCHATO HaMaJlsiBaHe.
(tabm. 1).



Tabnuua 1
Padicoaemocm, cmvpmuocm u ecmecmeen npupacm na svHwnume 3a EC cyxozemmu
epanuynu mepumopuu Ha bvneapua (2004-2012 2.)

IToka3arean Tonqunu OO0 3a cTpaHara CyxoseMHH IPaHH'IHH
TepuTOPHH
2004 9,0 8,0
2005 9,2 8,0
2006 9,6 8,6
2007 9,9 8,7
Paxpaemoct 2008 10,2 8,7
2009 10,7 9,3
2010 10,1 8,9
2011 9,7 8,7
2012 9,5 8,6
2004 14,2 16,2
2005 14,7 16,8
2006 14,8 17,4
2007 14,8 17,1
CMBpTHOCT 2008 14,5 16,8
2009 14,3 16,5
2010 14,7 17,5
2011 14,8 17,4
2012 15,0 17,6
2004 -5,2 -8,3
2005 -5,5 -8,8
2006 -5,1 -8,8
2007 —4.9 -8,5
EctecTBen npupact 2008 4,3 -8,1
2009 -3,6 7,2
2010 4,6 —8,6
2011 5,1 8,6
2012 -5,5 -9,0

Msmounux: HCU

B cpaBHHMHHUE CBC CpEJHUTE CTOMHOCTH 3a CTpaHaTa Te3W TPAHUYHU TEPUTO-
pHUH ce XapaKTepHu3upar ¢ mo-HebmaronpusTaa aemorpadceka curyanns. OCHOBHHUTE
(hakTOpH 3a BIOMICHOTO BH3MPOU3BOJCTBO HA HACEIEHHETO B OOIIMHKUTE TaM Hapel
¢ OONIMTE TEHJICHIIMU Ca: TEKKOTO MKOHOMHUYECKO CHCTOSIHUE Ha JOMAaKHHCTBATA,
HaMmaJsiBaHEe Ha MMOKyIareJiHara CloCOOHOCT, CHITHO 3acTapsiiara Bb3pacToBa CTPYK-
Typa, BJIOIICHOTO 3/JPaBHO ChCTOSHUE, PAHHUTE MPOIIECH Ha JICTIOMyIalus Ha Hace-
JICHUETO, TeXKKaTa COI[MATHO-MKOHOMUYecKa 00CTaHOBKA, BUCOKHTE HUBA Ha Oe3pa-



6otuua u ap. Kakro e nmokazano B Ta0in. 1, paxknaeMoCTTa U €CTECTBEHUST MPUPACT
ca MO-HUCKHM C OKOJIO JIBa ITyHKTa OT CPEelHHUTE 3a cTpaHara. B Ta3u yact Ha cTpa-
Hara ce HaMHupar OOLIMHUTE C Hal-HUCKH CTOMHOCTH Ha paxkaaeMocTTa (mog 5 %o)
u ectectBeHus npupact (Hax —20 %o) ¥ Hali-BUCOKM CTOHHOCTH Ha CMBPTHOCTTA
(rag 30 %o) — boitnnna, Kyna, Makpem, Heectuno, Tpexisino, I'eopru lamsiHOBO,
Yunposuu. C no-6naronpusitHa 00CTaHOBKa (€CTECTBEH MPUPACT OKOJIO —5 %o) ce
ommyaBar oomuHUTe OT braroesrpancka obmnact (braroesrpan, [lerpud, Cumutin)
u CBUIIGHTpA/I.

TenaeHMKTE B MUTPALIMOHHUTE ABMKEHUS CHILO ca B HEOIAronpusTHA IOCOKa
— HUCKH CTOMHOCTH Ha KOC(HILMEHT Ha 3aceBaHe, BUCOKH — Ha KOS(UIIMEHT Ha U3-
ceJIBaHe, OTPULATEIHN — Ha MeXaHW4eH npupact (Tadi. 2). Makap 1 He3HaYUTEIHH,
MIOJIOKUTEITHUTE CTOMHOCTH HAa MEXaHUYHHUS TPUPACT B HAKOU OOIIMHU 110 3arajHara
rpaHyla ce ObJDKAT Ha M3YepHaHusi AeMorpadCki noreHuual€. B Te3u oOmmHu ce
HaOMo1aBaT MHTEH3MBHU MUTPAIIMOHHU TIOTOLM KbM TOJIEMUTE TPafoBe U Yy KOMHA
W HapacTBaHE Ha MHUIpAIUs, KOSATO € CBbp3aHa ChC CE30HHA 3a€TOCT B HAKOU €B-
porieiicku cTpaHu, U Hail-Beue B Mcnanus, ['spums u Utanus (pur. 3). OcHoBHUTE
(axTopu, BIUSICIN BHPXY PELHICHUETO 32 MUTPALHS, CA HKOHOMHYECKH M COLIMATIHU
(Bucoka Oe3paboTHIIa, HUCKO paBHHIIE Ha 00pa30BaHHETO, 3APaBEONa3BAHETO, 10C-
ThIa 10 UHPOPMALUS U JIP.).

Tabnuma 2

Koeghuyuenm na uscensane, 3acensane u mexanuien npupacm na evHuinume 3a EC
cyxozemuu epanuyny mepumopuu na bvaeapus (2004-2012 2.)

Mokazaresnu Fomuau | OG0 3a cTpaHara Cyxosemun rpasmnu
TePUTOPUHA
2012 12,3 12,6
2011 13,0 14,2
2010 20,7 20,6
2009 18,4 17,9
KoedumuenT Ha 3acern- 2008 16.0 14,7
BaHE
2007 20,0 19,2
2006 15,0 14,8
2005 19,5 19,1
2004 17,7 17,8
2012 13,0 14,9
2011 13,7 15,5
2010 23,9 25,2
2009 20,5 20,8
Koedumuent Ha u3cen- 2008 16.1 17.7
BaHE
2007 20,1 21,6
2006 15,0 21,9
2005 19,5 21,1
2004 17,7 19,8

10



2012 -0,7 23

2011 -0,7 13

2010 -32 4.6

Ko 2009 2.1 28

Ha Mexafli?el: i[I:)TI/IpaCT 2008 —0.1 -3,0
2007 -0,2 24

2006 0,0 7.1

2005 0,0 2.1

2004 0,0 1.9

Hzmounurx: HCH
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@ur. 3. KoeduimeHT Ha MeXaHHUYCH ITpUpacT Ha BhHIIHKUTE 32 EC CyxX03eMHH IpaHHYHH
Teputopuu Ha bearapus npes 2012 .

Bw3pacroBara cTpyKTypa Ha HaceJICHUETO € pe3yiTarT OT 0COOCHOCTHTE B ec-
TECTBEHOTO M MEXaHWYHOTO JIBUKEHHE HA HaceleHUeTo. Ts mposiBsiBa CXOJHU dep-
TH CbC CPEAHUTE CTOMHOCTH 3a cTpanara (dur. 4.). [lo-ronemu paznuuust ce mposi-
BSIBaT B pernoHajeH acnekT. C Hail-HeOnaronpusTHU MOKa3aTelu ca OOIIMHHTE B
Ceseposanagna bearapusi, B oBe4€TO OT KOMTO MOATPYAOCIIOCOOHOTO HACENCHHE
cberasisiea o 10 %, a Hanrpynocnoco6HoTo — Hag 40%. C MEeXIMHHNA CTOMHOCTH
ce OTJIMYaBaT rpaHUYHUTE OOIMHM OT braroeBrpajacka obmnacr.
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Oo0mo 3a crpanara CyXx03eMHH BBHIIHH I'PaHHIIN

BIloarpynocrocobna M Tpymococodona MHanrpyaocnocobna

@wr. 4. Bp3pacToBa CTpyKTypa Ha HaceJICHUETO Ha BpHITHHTE 3a EC
CYXO3€MHH TpaHUYHH TepuTopun Ha benrapus nmpes 2012 .

TenaeHIMMTE B N3MEHEHUETO Ha OpOs Ha HACEJIEHHETO CEe OMPEAEIAT OT 0CO-
OEHOCTHUTE B ECTECTBEHOTO M MEXaHUYHOTO JIBIKeHHE. ChINEeCTBYBa SICHA pa3jifKa B
TeMIla HAa MPUPACT Ha HACEJICHUETO MexX Ty obuuHuTe B CeBeposanagHa bearapus
1 o rpanunara ¢ Typrus u Te3u ot FOrozamanna brirapus. B mepBara rpyma 00-
IIMHA Ca OTYETEHW BHCOKM OTPHIIATEIHU CTOMHOCTH B TEMIIa Ha MPUpPACT, KaTo ca
OTYETEHU U HIKOW OT HaW-BHCOKHMTE CTOMHOCTH Ha peAyKLUsl Ha HacelleHHeTo. B
obmuuuTe 0T FOro3amanna beirapus o6ade CTOWHOCTUTE Ca MTO-BUCOKU OT CPEITHUTE

3a ctpanarta (dur. 5, 6).
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M O6ur0 3a cTpaHata M Cyxo3seMHM BHHIIHY TPaHMUIIN

@ur. 5. Temn Ha npupact 001110 32 cTpaHara U Ha BHIIHHUTE 32 EC cyXx03eMHM IpaHUuHH
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@ur. 6. Temn Ha npupacT Ha BeHIIHNTE 32 EC cyXo3eMHHU rpaHUYHN OOIIMHH HA bbarapus
3a nepuoga 20042012 r.

Hacenennero Ha u3cneqBaHuTe OONIMHE € KOHLEHTPUPAHO OCHOBHO B OOMIMH-
CKHUTE LEHTPOBE U rpajosete. [ pajackoro HaceneHue € 66,7% OT 00LIOTO 3a Te3H Te-
PHUTOpUAITHA €IMHUIM, KaTo B IMOBEYETO OOMIMHM € OJM3KO JI0 CPeITHOTO 3a CTpaHa-
ta (73,6 %). Hax 90 % e rpanckoro Hacenenue B oOmmHa biaroesrpan. OOmmHMATE
0e3 rpajicku HEHTHpP Ca ChCPEJOTOYCHH TI0 3allaHaTa rPpaHuIa U B TEXHUTE LIEHTPO-
BE CBHIIO CE€ OTYMTA MHOTO BHUCOKA KOHLIEHTpalys Ha Hacenenue. OCHOBEH mpodieM
npu QyHKIMOHUPAHETO, eEeKTUBHOCTTA U KAY€CTBOTO Ha PEIUIIa COLIUAIHH YCIIyTH B
cepara Ha 3/1paBeoa3BaHeTo, 00Pa30BAHUETO, KOMYHUKAIIMUTE € TOJISMHST OpO Ha
cenuIara ¢ MHOTO MalTbk Opoil Ha HaceJleHHe U ¢ SICHO M3pa3eHa TeHCHIHA Ha JIeTIo-
nynamust. C mox 100 qymm ca Haj mojoBuHaTa ot cenuimara (B T.4. 39,3% c o 50 1.
u 14,2 % ot 51 10 100 1.) 1 B TX ca KOHIEHTPUPAHH 110 5 % OT ieMorpad)CKusl 1mo-
teruman (3,2 %). [IpeacraBenara cuTyanys Noka3Ba NpoAbJDKaBalara TCHACHIUI Ha
KOHIICHTpALUsl Ha HACEJICHUETO B MO-TOJIEMHTE C M3rpajieHa HHPPACTPYKTypa CEHIIa
Y paMKUpa Bb3MOXKHUTE TIOCOKH 3a PAa3BUTHE HA TE3H TEPUTOPUH KaTO IISJIO.

NKOHOMMWYECKU ACIIEKTU B PA3BBUTUETO HA BbHIIHUTE
3A EC TPAHUYHHN TEPUTOPUN
ITocnencTBusTa OT HErAaTUBHOTO MKOHOMUYECKO PA3BUTHE HA HALIHOHAIIHO HUBO

ce OTpa3sBarT HEOIATONPHSITHO W BHPXY IIUIOCTHOTO (PYHKIIMOHWPAHE HA TPOMHIII-
JIEHOCTTAa B M3CJEABaHUTE OOUIMHM. B yciioBUsATa Ha MpexXoa KbM IazapHa MKOHO-
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MHKa NPOMUIIJICHUTE NPEANPUATHs B IpeobiagaBamara yactT OT OOIMHUTE HAMAT
coOCTBeHa aNTepHATHBA 3a Pa3BUTHE MOPAIH JIMTICA HA MHBECTHLIUHU U MIPEATIpHEMa-
Yyecka MHULMATHBA. JlOMbIHHUTENIEH HEraTHBEH (DaKTOp € He3aI0BOIUTEIHOTO ChC-
TOSIHUE Ha TeXHUYecKaTa HHPPACTPYKTypa (aMOPTU3MPAHU IBITOTPAHHU aKTHBU H
JUICaTa Ha HOBU TEXHOJIOTUYHH MTPOIYKTH HaMallsiBaT KOHKYPEHTOCTIOCOOHOCTTa Ha
3HAUUTENIeH [T OT padoremmte npeanpustus). [lo oTHomenne Ha cTpykTypara Ha
NPOMUIIJIEHOCTTa ce OTOeNsA3BaT 3HAYUTEIHU TEPUTOPUAIHU PA3IUUus, Thi KaTo B
OOIIMHCKUTE LEHTPOBE € KOHLEHTPHUPAH LENUAT MPOMUNLICH MOTEHIUAN Ha ChOT-
BETHaTa OOILMHA, KOETO MOCTABS B OLIE MO-HEOIaronpusITHA CUTyalus epuepHuTe
11 TEPUTOPHH.

C mo-BHCOKa CTEMNeH Ha AWBepCcU(UKALNs Ha POU3BOJICTBEHHS CEKTOP CE OT-
JMYaBaT ABata oONnacTHU rpana: braroeBrpan (MaMHOCTPOEHE M €NEKTPOHUKA —
Tesie()OHHU LEHTPAIH, XJIaJUITHUIN, IeYaTHN TUIATKH, BUCOKOTOBOPUTENN U U3Me-
PHUTENHHU YPEar, TEKCTUI U KOH(DEKIHS, XPaHUTEITHO-BKYCOBa MPOMHIIUIEHOCT, CTPO-
utenctso) u Krocrenaun (KyXHeHCKo 003aBexJaHe, TEKCTUIIHA, IMBaIlKa, 00yBHa,
XPaHHUTEIHO-BKYyCOBa MPOMHIIUIEHOCT, MAaIIMHOCTPOEHE — TpaHc(hOpMaTopu, KOH-
JIEH3aTOPH, IETCKH UTPAYKH U JIp.).

B ocrananure o0mMHE OTpacioBaTa CTPyKTypa Ha MPOMHIIUIEHOCTTA CE Ompe-
JieNisi OCHOBHO OT CIeUUalU3alMiATa UM B XPaHUTEITHO-BKYCOBaTa M TEKCTHJIHATA
NPOMUNIJICHOCT, JOMUHUPAHH OT CPeOHH M Manku npeanpustus. Ilo oTHomeHue
Ha TEKCTWJIHATA W LIMBANIKaTa MPOMHUIIICHOCT MPEeINpHUsATHATA PaOOTIAT Hali-Beue
Ha MIIeMe, KaTo MPOAYKIMITA € MpeJHa3HaYeHa B [O-ToisiMaTa CH 4acT 3a U3HOC.
Crnegaute OTpaciy ChUIO JOMPUHACAT 3a ISTIOCTHOTO MKOHOMHUYECKO Pa3BUTHE B HSl-
KO OOIIMHH:

— 000u6Hu npeonpusimus — Maxpem (100UB Ha BapoBUK), Yuriposuu ((ayopur,
mraba3), Cumutin (KadsBU W JIMTHUTHA BBIVIMINA, OMTYMHUHO3HH IIHCTH, OJIOBHO-
nMHKOBH pyan), Kpecna (oOpaboTka Ha Mpamop), Ctpymsinu (1o6uB u oOpaboTka
Ha Mpamop, (QIyOpHT, KBapll, MUPUT, BApOBHK), KrocTeHaAnN (JUTHUTHU BBIVIMIIA,
BapOBHK, HHEPTHH Marepuann), Cpenen (aHAe3uT, TNIMHA, MpaMop, rabpo, TPaHuT,
MSICHK, BapoBuIK), Manko TspHOBO (BapoBuiy, (ennmmnaru), ExxoBo (010BHO-IWH-
KOBU M MEJIHU PYIH, IUTHUTHH BBIVIMIIA, OAPHUT, MpaMOp, CUEHHT, TPAHUT, aHAE3UT),
TomomnoBrpan (0JIOBHO-LIMHKOBH PYIH, MPaMOPH, TPAHUT, JJOJIOMHT);

— 0wpeoobpabomeane — Makpem, benorpamuuk, [paroman, HesecTuHO,
Cumunrin, Ctpymsau, Cpenen;, Manko TwpHoBo, Iletpuy;

— NPOU3600CMB0 HA KepamuyHy uzdenus — Makpeu;

— MawuHoCmpoeHe — TolisiMa 4acT oT (UpMUTE B TO3H OpaHII ca C ,,BTOpoe-
HIEJIOHHH CTPYKTypH: benorpamuuk (pe3epBHU 4acTH, anapard U CUCTEMH 3a MOJ-
BIO)KHUS JKIT ChCTaB U mHPpacTpykrypa Ha B/K, Tenedonnu anaparu), Aparoman
(enexrpomepu), TppH (BOZOMPOBOIHM M KaHAIW3AaUMOHHH TpbOM), Cpemen (Mma-
JorabapuTHa TEXHHKA 3a HYKIHTE Ha CEJICKOTO M TOPCKOTO CTONAaHCTBO), EixoBo
(enexrpornpomuiieHoCT), Tonmonosrpas (pe3epBHM YaCTH 32 EHEpruiHaTa IPOMHMII-
JICHOCT ¥ MEIMIMHCKA TEXHUKA, BOCHHO MAIIMHOCTpoeHe), CBUIIeHrpa (MeTanoe-
€He, pa3JIMYHH BUAOBE KPAaHOBE);

— xumuyecka npomuunenocm — Yynpene, Cpezer;

— enepeemuxa — Yynpene (Manka BOAHOEIEKTPUYECKA IIEHTpasa ¢ MaJlbK Ka-
MaIuTeT);
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— memanypeus — Cpenen;

Typuzmvm € emuH OT OCHOBHHUTE oTpaciu B obumHa LlapeBo. HezaBucumo ot
MOTEHI[MAIHUTE BB3MOKHOCTH 3a TypHUCTHYECKa JEHHOCT, TypU3MBT BCE OIlIe HAMa
MPUHOC B MKOHOMHUYECKOTO M COI[MATHOTO pa3BUTHE Ha TOJIIMa YacT OT TPaHUYHUTE
o0muHY (¢ M3KIoueHne Ha odmmHuTe benorpagunk, Krocrennun, braroesrpan).
OcHoBHHTE TIPOOJIEMH, KOUTO BB3MHUPAT Pa3BUTHETO HA TO3U OTPACHI B TE3U OOIIH-
HHU, ca: cJ1a0 TypUCTHYECKH MapKETHHT, JIUICA HAa TPAAULUH B PAa3BUTHETO HA TYPH3-
Ma, c1abo M3rpajicHa TypucThYecka HHPpacTpyKTypa, OrpaHUYeH KaJpoBH MOTEH-
[Maj, HaMHupar ce Jjaned OT OCHOBHUTE TypUCTUUECKU MapiipyTH u ap. Karo noopu
MPEANOCTaBKH 32 PAa3BUTHETO HA TO3M OTPAChI M OCOOCHO Ha CEJICKHS TypU3bM ca:
NPUPOTHHUTE YCIOBHS, KOUTO CE OTINYABaT ChC CBOUTE ONAarOMPHUITHU €KOJIOTUYHU
XapaKTepPUCTHKH, TOCTOMPUEMCTBOTO Ha HACEIEHHETO, reorpadcKOTO MOJOKEHHE
cpiectByBature ['KIII, konto ch3naBaT npennocTaBky 3a pa3BUTHE HA MEXAyHa-
PpOIHMS TypU3bM, HATMUKE Ha KYJITYpHO-UCTOPUYECKH TAaMETHUIM U Jip. To3u oTpa-
CBJI C€ TIOCTaBs Ha MPUOPUTETHO MACTO B OYAKBAHETO Jia JMHAMU3Hpa MKOHOMUYE-
CKOTO pa3BUTHE Ha pailioHa.

OOmMHUTE ca CHIIHO 3aBUCHMH OT 36MEACIHETO KaTo M3TOYHUK Ha JIOXOIAH U
3aeTOCT W B ObJeIe ce pa3yuTa TO3M OTPachi JAa JOIMPHHECE 3HAYUTEIHO 3a Ch-
JKUBSIBAHE Ha MKOHOMHMKATa Tpe3 CJIEABALINTE TOAMHU. BBB BCHUKM OOMIMHM pac-
TEHUEBB/JCTBOTO € JOMUHHUPALIUAT MOJAOTPACHI C MaJKW H3KItoueHus (Mainko
TbpHOBO). [1aBeH MPHOPUTET NPHU OTIVICKAAHETO HA OTACITHUTE KYITYpH UMa 3bp-
HOIIPOM3BOACTBOTO (Ppypak M xJIeOHOOpUEHTHPaHU BHUI0BE). OCHOBHH KYJATYpH ca
TMIIEHNIaTa, €4EMUKBT U IIapeBUIlaTa. BTOPUAT BaskeH MOAOTPACHI € OTIVIEKAAHETO
Ha TEXHUYECKU KYATYpU — CI'BHYOINIEA, a B HIKOM oOmMHKN — TIOTIOH (HeBecTuHo,
Cumntin, Kpecna, Ctpymsiau, Cunenrpas). OBoIapcTBOTO MpUTEKaBa 3HAUNTE-
nieH fsu1 B oouanTe HeBectuno, Kroctenams, a B Apyry — 3eJIeHIyKOPONU3BOICTBO-
to (HeBectuno, Cumutiu, Kpecna, Crpymsiau, [letpud) u nozapctBoto (CuMuTim,
Kpecna, Crpymsiau, CBunenrpan, [lerpuu). Habnronasa ce TeHaeHIMs Ha yBelu-
YyaBaHEe Ha IJIOMIMTE C €TEPUYHM MaclieHH KyaTypu (naBanmgyna) B FOrowsrouna
boirapust.

[IpoGnemMuTe B CEICKOTO CTOMAHCTBO Ca CBBP3aHMU C TE3W 3a CTpaHara H
Ce M3pa3sBaT OCHOBHO B HaJlM4Me HA Pa3MOKbCaHa COOCTBEHOCT B Pe3yiTar Ha
BbH3CTAaHOBSBAHETO Ha COOCTBEHOCTTA BBbPXY 3€MsTa; HUCHK pa3Mep Ha PeHTara,
HUCKH LIEHU Ha 3e€MEACIICKUTE 3eMU; JINNca Ha (PMHAHCOBU PECYPCH CpEJ 3eMe-
JIEJICKUTE CTOIAaHM, 3a J1a Ipujarar CbBpeMEHHHU TEXHOJIOTHUH U Ja U3I0I3BaT MO-
JIepHO o0opyaBaHe; JUICa Ha CEICKOCTONAaHCKH 00pCH, KOETO CHITHO AedopMupa
LIEHUTE B CEJICKOCTOMAHCKUS CEKTOp; JUIICA Ha peajieH Ma3ap Ha 3eMs; JIMIca Ha
XUAPOMEINOPATUBHU CHhOPBKEHUs; Onu3ocTTa 10 ['bpuus u MakenoHHUs okas-
Ba HETATHBHO BJIMSHUE HAa ThPrOBUATA ChC CEJICKOCTONAHCKA MPOIYKIIUS MOPaaH
M0-€BTHUH BHOC U Jp.

O6o6mIaBama xapakTeprUCTUKa 3a CTENEHTa Ha pa3BUTHE HAa OOLIMHUTE OT
BpHIIHUTE 32 EC rpaHuYHU TEPUTOPUU € KaTeropu3anusaTa Ha aAMUHUCTPATUB-
HO-TepUTOpUATHHUTE eAuHUIM B Penyonuka bearapus. Kareropuzauusra ce us-
BBpIIIBAa B3 OCHOBA Ha ONpE/IeNIEHN KPUTEPUHU U TOKa3aTeNn 3a KaTeropu3upaHe
(Tabm. 3).
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Tabnuma 3

Kpumepuu u noxazamenu 3a kamezopusupate na oowunume 6 Penyonuxa bvicapus

Kpurepun

IToxa3arenn

Bux

H3rounnk
Ha nHpopmanus

1. lemorpadcku

1. Hacenenue — Opoii

OcHoOBeH

Hammonanen
CTaTUCTHYECKU
nHcetutyT (HCH)

2. Koedurment Ha 3aBucH-
MOCT Ha Bb3pPacTHOTO HaceJe-
Hue - % (HaceneHue Ha 65 U
noseve roguHu Ha 100 numa
ot 15 no 64 roguun)

JlombBari

HCH

2. YpOaHH3alMOHEH

3. OTHOCHTENEH AT Ha
MaCHBHHTE JKHMJIHUIIA U YKHIIH-
11aTa cbC CTOMaHOOETOHHA
HOCeIa KOHCTPYKIHMS OT 00110
MOCTPOCHUTE Xminima — %

OcHOBEH

HCH

3. Undpactpykrypa
3.1. TpauncnoptHa

1 TCXHHUYCCKa

4. TInpTHOCT Ha Abp)KaBHATA
mbTHa Mpexa (km/km?) Ha
6asza 'C maunau ot AITN

OcHOBEH

Arennus L, IIbTHA

nndpacrpykrypa“
(AIIN)

5. PaBHHUIIIE HA JKEJIE30ITBT-
HOTO 00cTy>KBaHe — Opoi 1
BUJI IPEIOCTABSIHA YCIIYTH TIPU
TIPEBO3 Ha ITHTHHUIIN U TOBAPH\

JlombiBari

LBIDK“ EAJ]

6. CreneH Ha razuQuKanys
— OTHOCHUTEJICH ST Ha Ta3u-
¢unmpanuTe OT 00ITHS Opoit
xunuma (%)

JlombiiBaiir

HCH

3.2. OxonHa cpena

7. OTHOCHUTEJICH IS Ha
HaCeJIEHNETO, KUBEEIIO B
HaCeJIeHU MEeCTa C U3rpajicHa
00IIIeCTBEHA KaHAIM3ALKs, OT
00110 Hacesnenue (%)

OcHoBeH

HCHU

8. OtHOCHTEIIEH 5T HA 00-
CITy’)KBAHOTO HACEJICHHE OT
CCJIMIITHU Hpe‘-II/ICTBaTeJ'IHI/I
CTAaHIIMU 3a OTHHAaAbYHU BOOU

JlombBar

HCHU

9. OTHOCHUTENEH 15T HA 00-
CIIy’)KBAHOTO HACEJICHHE OT
CHUCTEMH 3a OpPraHU3HPAHO
crOupane Ha ornaasiuTe (%)

JlombBart

HCH

3.3. KomyHukanmoHHa

10. OTHOCHTENEH [I5UT HA
JIOMaKHHCTBATa C JOCTBII 0
HHTEpHET (B T.4. IIUPOKOJIECH-

TOB) (%)

OcHoBeH

HCHU
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11. JleueOHu 3aBeneHus 3a
OOJTHUYHA TIOMOIII, IICHTPOBE
3a CIIEIIHA IIOMOII] M TEXHUTE
(unany, eHTPOBE 3a MCH-

Meromukara u Ha 0aza Ha
AKTyaJIHU TTyOJIMYHY JaHHH
3a BHJIOBE CIIY)KOM M TSIXHOTO
pasnoyioKeHHe — KbM Hadao-
To Ha 2014 1)

MuHnuctepcTBO
XMYHO 3/]paBe, KOMIUIEKCHU
OcHoBeH Ha 3/IpaBeonas3Ba-
OHKOJIOTUYHH LIEHTPOBE U LICH-
Hero (M3)
TPOBE 32 KOJKHO-BEHEPHUECKH
3.4. Conuannu 3abossiBanus (Op.) (mHdOp-
Manus oT M3 oT HayaJIoTo Ha
2014 1)
MuHucTepcTBo
12. JIeTCKu rpaiiHA ¥ YIUIH- Ha 00pa3oBa-
mia (0p.) — nauau or MOH 3a | OcHOBeH HUETO, MIajie-
yueOHara 2013-2014 1. KTa U HayKaTa
(MOMH)
13. JlaHpYHH TPUXOIH HA MuHHCTEPCTBO
A PHXOIL OcHoBeH p
YOBEK OT HaceleHUeTo (JIB.) Ha (QUHAHCHUTE
4. Coumano 14. Crenen Ha HaeTocT — %
- o (Opoit HaeTH/HaceneHNE HA OcHoBeH HCH
MKOHOMHYECKH
BB3pacT MeXIy 15 n 64 roqumm)
15. PaBHuuie Ha 6e3paboTuia AreHnusTa 1
o e Ha bespadotun OcHOBEeH et 0
(%) 3aeTocTTa
16. Tepuropwust (km?) — TUC
W3YUCIICHHUS 110 TE€OJJaHHH OT
MPP 3a rparummte Ha 00mm- | OCHOBEH HCU
HUTE, CPAaBHEHHU C TaHHH Ha
HCH
17. HuBo Ha QyHKINHN 1
OTTOBOPHOCTH (HAIMYHE Ha
5. Tepuropus, PyHKIUMH | okphikeH Wi PaiiOHEH ChJI
1 OTTOBOPHOCTH 1 TeKOHIICHTDHDAHH VK-
JICKOHICHTPHPAHH CITy [Ty6nuuHa uH-
6u na MBP, MTCII, HAII u (bopMaLms o
M3X, onpezneneHu cpsmMo OcHoBeH pMal

LHCHTPAJIHUTE
BCIOMCTBaA

Hzmounux: Pemenne Ne 921 ot 16 nexemspu 2011 1. ,,3a onpexnernsiHe Ha KPUTEPUH U TO-
Ka3aTeIy 3a KaTeropu3upaHe Ha OOLIMHMTE, KMETCTBATa, pAHOHUTE U HACEIECHUTE MeCTa B

Peny6nuka benrapus™

[TokazarenuTe ca KinacuUIUpaHy HA ,,0CHOBHHU U ,,JIOMBJIBALIK‘, KOUTO Ca U3-
MoJI3BaHu 3a (hOpMUpPaHE Ha OLIEHKATa 3a BCEKU €IUH OT Kputepuute. OCHOBHHUTE
II0Ka3aTcIn BIIUAAT B ChbIICCTBCHA CTCIICH HaA KaTeI‘OpI/ISITa 1 JaBaT OCHOBHA xapaK-
TepUCTHKA Ha 00eKTa. JIOMbTHUTETHNUTE TIOKA3aTelId He OKa3BaT TAaKOBa CHIECTBEHO
BJIMSTHAE BBPXY KaTeropusATa, HO JOIIBJIBAT XapaKTepPHCTHKaTa Ha 00eKTa M TOKa3-

2 Ipobnemu Ha reorpadusita, 3-4/2015 1.
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@ur. 7. Kateropusanus Ha o0muHuTe 0T BHHIIHKTE 32 EC Cyx03eMHHU TpaHUYHU
Tepuropuu Ha bearapus npes 2014 .

Hzmounuk: Kameeopusayus na oouwpunume 6 P. bvneapus cvenacno npunoscenue Ne 1 o6u. /(B,
op. 66, 28.08.2012 e.

BaT MOTEHIMAIa My U OCHOBHUTE HAIPABJICHUS B Pa3BUTHETO MY. ,,OCHOBHHUTE I10-
Ka3zaTenu™ TOoTy4aBaT JIBa ITbTH TO-BHCOKA TEKECT B CPaBHEHHE C ,,JIOMBJIBAIIUTE”
(MoHuTOpYHT Ha Kareropusanusara ..., 2015). Cien nabupane Ha wHbOpPMAIH 32
OTIpe/IeJICHNTE KPUTEPHUHN Ce TIOydaBa €Ha MHTErpaHa oleHKa (KaTo CpeHo Teo-
METPUYHO OT MHIWBUIYATHATE OLEHKN Ha MeTTe KPUTEePHs), KOATO MO-HATATHK CITy-
KU 32 paH)KHpaHe, aHaJIM3 U OTIpe/IeNIsTHe Ha KaTeropusaTa Ha oOIIiHATA.
EnuncTBEHO OOMIMHNTE, YUHTO IIEHTPOBE Ca U IIEHTPOBE HAa 001aCTH, Ca KaTero-
pusupanu KM IbpBH (yHKITHOHANECH TN (KrocTtenmamt, braroesrpan). O0mmHaATE
C Pa3BHUT TYpPHU3BM H TE€3H, KOUTO ca ce GOopMHUpaIH KaTO MECTHH MKOHOMUYECKH H
COIIMAJIHY IIEHTPOBE 3a paszButThe, karo llerpuy, CBuieHTpaj, ca KaTeropu3upaHu
KaTo OOIWHU OT BTOPH (YHKITHOHANEH THM. OOIIMHUTE, KOUTO MPHHAICKAT KbM
YETBBPTU U TETH (YHKITMOHAJICH THUI, (OpMHUpAT €aHA TpeTa OT OOIIMHHUTE B pas-
ISKIaHUTE TEPUTOPHH U C€ XapaKTEPHU3UPaT C BIOLICHH AeMOTpadCKu MoKa3aTely,
BHCOKa 0e3paboTHIla, HUCKA CTENEeH Ha Pa3BUTHE HA TEXHUYECKATa, TPAHCIIOpPTHATA
U colmasiHaTa HHPPACTPYKTypa, MOCISAHA MeCTa B cTpaHara 1o mokazarenu bBIIT
Ha YOBEK OT HACEJIIEHNETO, KpalHO HEOCTAThYHA MHBECTHUIINU 32 CTPYKTYPHO TIPEY-
CTPOMCTBO Ha MKOHOMUKaTa uM, arpapaa (bperoso, boitauia, Kyma, bomsposo u ap.)
WIH arpapHO-TIPOMUIIIIEHa CTPYKTypa Ha ctonaHcTBoTo (HeBectuno, CtpymsHu u

Iip.), @ EAMHCTBEHUTE MPEATIPUATHS, KOUTO (DYHKIIMOHUPAT, ca OT TeKCTHIIHATA U Xpa-
HUTEITHO-BKYCOBAaTa MPOMHUIIIEHOCT.
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[MTPOBJIEMU U ITEPCIIEKTHBU

BoamanTe 3a EC npurpanndan Teputoprn B bbiarapus cu mpuiangaT He camo
MO0 CXOTHHUTE YepPTH B reorpa)CKoTo CH TOJIOKEHUE, HO U M0 OOIIUTE COIMAIHU H
WKOHOMHWYECKH TIpobjeMu W oOIIUTe TEepCreKTUBU 3a pa3BuTHE. OT HalpaBeHHS
aHaJIN3 MOXKEM J1a 3aKJIIOYHNM, Y€ OCHOBHUTE MPOOJIEeMH, CBBP3aHH C PAa3BUTHETO HA
M3CTIeIBAaHUTE TEPUTOPHUH, c€ (OKYCHPAT B CIEIHNUTE HATIPABICHHUS:

— IIpeoGnagaBany HeraTUBHU TEHACHIIMN B MKOHOMHUKATAa MPe3 MOCIEAHNTE Jie-
CETHJIETHS], KOETO Ce OTPa3siBa BPXY ISIIOCTHOTO UM pa3BUTHE. AHAIM3BT TIOKA3Ba,
4e MMOBEYEeTO OONMHHY (C M3KITIOYeHNE Ha OOJJAaCTHUTE IEHTPOBE) Ce OTIANYABaT C HUC-
Ka MPOM3BOJICTBEHA TMBEpCH(PHKAIINSA, KOATO HE MOXeE Jla TapaHTHPa HKOHOMHUYECKa
CTaOMITHOCT.

— HeraruBuu TeHaeHmmMu B JeMorpadCcKUTe MPOIEcH, KOUTO IOMBJIHUTEIHO
YCIIO)KHSBAT MKOHOMHUYECKOTO Pa3BUTHE Ha OOMIMHUTE. 3a IMOBEYETO OT TAX € Xa-
pakTepHa BHUCOKa 0e3paboTuIia U JINTICA HAa Bb3MOJKHOCTH 32 aJITEpHATHBHA 3a€TOCT,
3aCHJICHH TIPOIIECH HAa MUTPAIUS Ha HACEJICHHE B TPYIOCIOCOOHA BB3PACT B APYTH
YacTH Ha CTpaHaTa ¥ U3BbH IbP)KaBHUTE TPAaHUIN. Biionienara Bb3pacToBa CTPyKTY-
pa AOMBJIHUTENTHO 3aTPY/AHABA PEATU3UPAHETO HA HOBH MKOHOMHUYECKH ACHHOCTH U
BOJIM JI0 HETIPEKHCHATO YBEINYABAHE HA Pa3XOANUTE B OOIMHCKHUSA OromxkeT. Benukn
T€3W HEJOCTATHIIN Ca CHIIPOBOJICHN C HETOCTUT Ha MEHUKBPCKH, KPEaTHBHHU Map-
KETHHTOBH M TEXHUYECKHU KaJpH, BIaJeely ChBPEMEHHH YIPABICHCKH TEXHOJIOTHH
Y TEXHUYECKH TIO3HAHUS, U BOAST J0 3aCHJICHH MPOIECH Ha ICTIONMYAIHs U 00€3ITr0-
JIIBaHE Ha HACEJIEHNUTE MEeCTa.

— Bucoka KoHIIEHTpanys Ha IEHHOCTH B a/IMUHUCTPATHBHHUTE [IEHTPOBE.

— Crnaba MHBECTHIIMOHHA aKTUBHOCT U JIUTICA HA NHBECTUIIOHEH HHTEPEC.

— Jlumca Ha cpecTBa 3a OCHIIECTBIBAHE HA CTPATETUICCKUTE TSN Ha OOIITMHHTE.

— CtpyKTypaTa Ha IPEeIIpUATHATA € IPEICTaBEeHa OT MUKPO- M MAJIKH TIPEIpH-
ATHS, pabOTeIy MPeANMHO B cpepara Ha THPTrOBHATA.

— JIumica Ha mOOpe U3rpaieHa TPAaHCIIOPTHA M KOMYHHUKAITHOHHA HH(PACTPYKTYypa.

— [IpUMHTHBHO CEJICKO CTOMAHCTBO 0COOEHO 32 OOUTMHUTE T10 3arajHaTa rpaHu-
113, ChIIPOBOJICHO C Pa3Apo0EHOCT Ha 3eME/IEJICKUTE TUIOIIHN U TTapIiesTy.

— Cnabo pa3BUTO TPAHCTPAHUYHO CHTPYTHHUICCTBO CHC CHCEAHHUTE HAa TE3HU
teputopuu abpxkasu (Coepoust, Makenonns n Typuwus). maiiku npeaBua TIXHOTO
TPaHUYHO TeorpadCcKo MONIOKEHHE, TO3U (HAKT JOMBIHUTEITHO 3aCHUIBA HETaTUBUTE
B TOPETIOCOYCHNUTE TEHJIEHINH. BCHYKM Te3W MpOIECH ce ChIPOBOXKIAT C OrpaHH-
yaBaHe Ha Jbp)KaBHaTa CyOCHIWs W HEJATHOBHIHA TOJWTHUKA HA Jbp)KaBara KbM
nepuepHUTe 1 MPUTPAHUIHUTE TEPUTOPHH.

— 3acuIieHa JeTomnyaus 1 00e3oIsIBaHe Ha HACEJICHUTE MeCTa.

OT4nTaliki TOCOYEHUTE MPOOJIEMH, HAJTHMYHUS IeMOTpa(CKi, NKOHOMHYECKH,
KyATYPEH 1 MPHUPOJCH MMOTEHIIMAI MOTaT /1a C€ TT0COYaT OCHOBHUTE MEPCIIEKTUBHU 3a
pa3BuTHE:

— HacppuaBane Ha mpeanpreMadecTBOTO, MIPUBINYAHE HA CTPATETHYECKH WH-
BECTUTOPH W pa3paboTBaHE HA OTPACIU W MPOU3BOJCTBA OPUEHTHPAHU KbM H3HOC,
M3ITOJNI3BAI MECTHUTE PECYPCH U CYPOBHHHU.

— Tppcene Ha BR3MOXKHOCTH 32 pa3IIMpsiBAHE HA TPAHCTPAHUYHOTO CHTPYIHHU-
YECTBO CHC CHCETHUTE TBPKABH.

— llpuBnruane n oOy4yeHne Ha KaJpH ¢ BUCOKA KBAIN(UKAIIUSI H YMEHHUS.
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— Pa3Butue Ha noreHnuajia Ha CECJICKOTO CTOIIaHCTBO, 0CO0EHO HA EKOJOTHYHO
OPHUCHTUPAHOTO 3EMEACIINEC U Bb3CTAHOBABAHC HA BPb3KATa MYy C XPAHUTCIIHO-BKYCO-
BaTa NpOMUILICHOCT.

— Pa3Butue Ha Typu3Ma U Nnonyiadapusupane Ha MECTHUA TYPUCTUUCCKHU IMOTCH-
nual, KOMTO C€ M0COYBa 32 OCHOBHO HaIlpaBJICHUC Ha 6’B,E[CH_[0T0 Ppa3BUTUC HaA O6].I.[I/I—
HHTE 0COOEHO 10 3arajiHara rpaHuia.

— I/I3rpa>1</:[aHe Ha HOBa, MOACPHA U pasliupsiBaHC HAa ChLICCTBYBalllaTra I/IH(l)pa—

CTPYKTYypa.
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OTHOCHO HOBOTO TYPUCTUYECKO PAMOHMPAHE HA
BBJITAPWA: KPUTUYHU CbOBPAYKEHU A

Bunusn Kpvemes!

B crarusta e u3BbpIiieH 00CTOSATEICTBEH KPUTHYEH pa300op Ha HOBOTO TypHC-
TUYECKO pallOHMpaHe Ha bbirapus, KO€TO MOCTaBs MOJ BBIIPOC PALMOHATHOTO MY
NPUIOKEHHE ChIviacHO 3akoHa 3a TypusMa (/IB, op. 30, 2013). [loayoxenu Ha Kpu-
TUYEH aHaJHU3 ca KaKTO MOAXOIBT M MPU3HALUTE, ChIVIACHO KOUTO € U3BBPILEHO pa-
HOHUpAHETO, TaKa U OCHOBHUTE €JIEMEHTH, XapaKTepU3upamy 000Co0eHUTE TypHC-
TUYECKU paiioHu: Opol, 00XBart, rpaHHLIM, Ha3BaHue U crenuaiuzanus. CboOpazHo
MOCOYEHUTE IPEUIKH U HETOUHOCTHU Cca MPEUIOKEHN HAKOW KOHCTPYKTHUBHH HAaCOKH
3a MooOpeHNE Ha 3aJI0KEHATa TYPUCTHKOPAOHHA CXeMa.

Knrouoeu dymu: typuctuuecko pailoHupaHe, bbarapus, pernoHaleH MapKeTHHT, TypHUC-
THYECKa CHeLHaTN3aLus

ON THE NEW TOURIST ZONING OF BULGARIA: CRITICAL
CONSIDERATIONS

Vilian Krastev

Abstract: This article is an attempt to question the new tourist zoning of
Bulgaria which has been approved as a final draft concept in July 2014 by a team of
the National Centre for Regional Development. The subject of this paper is a result
of the interest of the author on the role of tourism as a means of zoning for success-
ful positioning of Bulgaria on the international tourism market. The main elements
which characterize the new zoning as: number, scope, specialization and name of the
regional units are constructively criticized. A constructive guidance for improvement
is offered concerning the proposed variant of the regional model through amend-
ments about: reducing the number of tourist areas; adjusting their scope according
to the territorial dependence of tourism demand and supply and territorial relevance

! koHOMHYeCKH YHUBEpcHTET — BapHa; vilianbg@yandex.ru
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to the communications system; delineation of regional boundaries according to the
criteria of the major taxonomic unit e.g. administrative district; branding tourist areas
in accordance with the development of the territorial identity.

Keywords: tourist zoning, Bulgaria, regional marketing, tourism specialization

ITOCTAHOBKA HA ITPOBJIEMA

Hacrosmara cratust € onuT 3a CBoeoOpa3HO KOHCTPYKTUBHO Bb3paKeHUE HA HO-
BOTO TYPUCTHUYECKO palloHHMpaHe Ha benrapus, yTBbpAeHO ¢ okoHUareneH [Ipoexr-
Konuenuus npe3 ronu 2014 r. ot ekun Ha HanroHanHus HEHTHP 1O TEPUTOPHAIIHO
passutue (HLITP). Ta e mponukTyBaHa OT 3aMHTEPECYBAHOCTTA HA aBTOPA OTHOCHO
posiTa Ha TYPUCTUYECKOTO pallOHMpPaHe KaTo CPEACTBO 3a YCHEIIHO O3UIIMOHUPAHE
Ha bwiarapus Ha MeXIyHapoAHHS TypUCTHUYECKH mnasap. IIpeanpuerusar aHaius ce
0a3upa BbpXy KPHUTHYEH Pa30op Ha MpeuIoKeHaTa TypHUCTUKOpaOHHA CXeMa, M3-
XOXKJANKN KaKTO OT KPUTEPHUH C MPUHIHUIHO 32 TYPUCTUYECKOTO pallOHMpaHe 3Ha-
YeHHUe, Taka M OT MOCTaBeHaTa (ChIVIACHO M3MCKBAHHMATA Ha 3aKOHA 3a Typu3Ma) B
Konuenuusita nesn, npu napajieiHo chOmopaBaHe Ha reorpadckute peasHOCTH B
OBJITapCKusi TYPU3bM.

HoBoro Typuctuyecko pailonupane Ha beiarapus nogens crpanara Ha 9 paiiona
(CeBepno Yepnomopue, HOxuno Yepnomopue, [lynas, Crapa mianuna, [Jlonuna Ha
posute, Tpakus, Pogonu, Codus u Puna-Ilupun), KONTO MOKPUBAT LSIIOTO HAIMO-
HaJIHO pocTpaHcTBo (¢ur. 2). Peannzanusita My € Mpsiko CBbpP3aHa ¢ U3ITbIHEHUETO
Ha 3akoHa 3a Typusma (ot 26.03.2013 r.), chritacHO KOHTO pailoHHUTE 00pazyBaHHS
ca OIpeeNIeH! KaTo MapKeTHHTOBH, OT KOETO cie[Ba: Ja (hopMHUpar CBOU TYPHCTH-
YEeCKHU MPOIYKTH; 1a OCBIIECTBABAT PErMOHAIEH MapKETUHT U PeKJiaMa; 1a IPOBEXK-
JlaT KOOpJWHALMA U YIPaBIEHUE Ha Typu3Ma Ha pailoHHO paBHMIIE. ChC 3amaraHe
Ha MOJO00HN NPUOPHUTETH TYPUCTHUECKUTE PAHOHU MPEICTOM Aa C€ CAOOHAT 3a MPbHB
BT C PEATHU NMPHUIIOKHU (PYHKLINH, KOSITO OCOOCHOCT MpHiaBa Ha HOBOTO paiOHU-
paHe BHCOKa MPETEHIIMO3HOCT, HO ¥ OTTOBOPHOCT Ha (DOHA HA MPEIUIIHH OIMHUTHU 3a
TypHCTHYECKA MOsU10a Ha CTpaHara.

B crorBeTcTBHE Ha pazdMpaHETO 3a TYPUCTUYECKUS PaiiOH KaTo CUCTEMHA H
JMHAMHAYHA BbB BPEMETO IPOCTPAHCTBEHA KAaTEropus’, ChIIACHO KOETO TOM MOXKeE J1a
BKJIIOYBA U HETYPUCTUYECKHU apeaid WIN TAKUBA, B KOUTO TYPU3MBT € UACTHUHO Pa3-
BUT, KaTO MOJIOKUTENIHA CTPAHA B YTBBPJCHHSI BApUAHT HA TYPUCTHKOpAHOHHATA CXe-
Ma Ha HI{TP cnenBa na ce mocoun BB3NPUETUAT npuHyun Ha nepcnexmusnocm. Tol
HaMHpa MOTBbPKJICHUE B IPOSKTUPAHETO HA TYPUCTUYECKUTE PaliOHU BBPXY LisIaTa
TepUTOpHs Ha cTpaHara. [locTUraHeTo Ha peajaHa KOOpAMHALUSA B TEPUTOPUAIHOTO
yIpaBiieHHE Ha TypU3Ma, OT CBOSI CTpaHa, € 3aJI00KEHO C NPUHYUNA HA CbENAdeHUe Ha
epanuyume Ha TYPUCTUYECKUTE PAllOHM C OCHOBHHMTE €AMHHLM Ha MECTHO CaMOY-
npasjieHue y Hac — oOmuHUTe. He3aBucMMo OT Te3u Ha MPbB MOIIEA BaXKHU 00CTOSI-
TEeJCTBA Ha pallOHHATa KOHCTPYKLUS, CJIel BHUMaTeNeH NpounT Ha KoHuenmusTa 3a

2 Pa30bupaH Karo re0CHCTEMa, TYPUCTHYCCKHUAT PalOH Ce ChCTOM OT S/IPO, MPUIIEKAI XHHTEP-
naHy (um nepudepust) u cpepa Ha excnanzus (Casari, 2008) ¢ pa3auyHa TEXECT HAa MPOCTPAHCTBEHO
CLICIUICHUE MEXY M3TrPaKAAIIUTEe T eJISMEHTH, KOUTO HaMHUPAT OTPa)KEHHE B pa3jIMYHATa CTEIeH Ha
TYPHCTHYECKA XOMOTCHHOCT U (DYHKIMOHAJIHA 3aBUCHMOCT B OT/ICJTHUTE MY YaCTH.
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TYPUCTUYECKO paﬁOHI/IpaHe I/I36y$1BaT MHOXXCCTBO HECHOTBCTCTBUSA U I‘py6I/I HECTOY-
HOCTH, KaKTO U NMPUBHCCCHA MYJIITUIIJIMKALIUA HA HEAOCTAThIU OT NPCAUIIHU TYPUC-
THUYCCKHU paﬁOHHpaHHH Ha CTpaHarta. 3HauuTeIHATa YacT OT TIX IOCTaBAT CCPUO3HU
CbMHCHU B IIOCTUI'aHETO HA OCHOBHATa UACA Ha 3akoHa 3a Typusma, rnmopaanu KO€To
ABTOPBT, KaTO MPAKO aHTaXXKUPAH B HpO6J'IeMaTI/IKaTa, CH MO3BOJIsIBA J1a U3pa3y MPUH-
IMUITHO OTHOIICHHUEC Ha HCOI[O6peHI/Ie Ha BE€YC MMpucTara paﬁOHHa cXeMma, nmojgjiar aliKy Ha
KOHCTPYKTHBHA KPUTHKAa OCHOBHHU XapaKTCPpU3UPAIU I ACTICKTHU KaTO: 6p0171, 06XB2.T,
cricnuajan3anus 1 Ha3BaHUC Ha paﬁOHHI/ITC CAVHUIIN.

OCHOBHU IMPUHIIMIIA HA TYPUCTUYECKOTO PAUOHUPAHE:
AKT HA PEAJIHO ITPUJIOXEHUME WUJIN ITPOU3BOJI HA ITPEIHAMEPEHO
3ABJIYXXJIEHUE?

[onxoxxnaliku ¢bC CH3HAHUETO, Y€ TYPUCTUUECKOTO PaOHUPAHE € CIOKHA U
OTrOBOPHA 33Ja4ya, IOCTUTAHETO HA KOSATO € ITOJYMHEHO Ha IPEABAPUTEIHO 3aI0KEeHA
el ¥ ¢ OTYUTAHE NPUIOKEHUETO Ha ONpesesieH Ha0op OT NPUHLUMIHN U NpU3HALU
(Kotnsipos, 1978; [Tupoxkuuk, 1985; Casari, 2008), ce HagsBaMe BHACSHETO Ha Oeria
SICHOTA 110 OTHOLICHUE HA HIKOM YTOYHSBAILM HACTPOMKH 3a HETOBOTO ChIbpIKaHHUE
J1a TIOCITY M KaTo 0a30Ba apryMeHTaLusl Ha KPUTUUHUS aHAIIN3.

W3BecTHO e, ue pallOHMPaHETO Ha POCTPAHCTBOTO € U3CIJIE0BATEIICKH CIOCO0, C
KOHTO ce moctura (GUHATHUAT CUHTE3 Ha MOYTH BCSKO TEOPETUYHO U MPUIIOKHO Ieo-
rpadcko 3HaHKEe, BKIIFOYUTEITHO OT 00J1aCTTa Ha reorpadusra Ha Typusma. B koHCTpyK-
THUBEH IUIaH TOH Ce OTBXKIECTBSBA C MPOLEC HAa TAKCOHOMU3ALUS, IIPU KOMTO UICHTH-
(upaHnuTe TaKCOHK® TPSAOBA J1a OTIOBAPST HAl-MAJIKO Ha J[Ba KPUTEPUSL: ,,CTICIIA(PHKA
Ha OIIpeIeTICHNs] TAKCOH U €IMHCTBO Ha HICHTU(UIIMPAHUTE eleMeHTH * (Anaes, 1977:
70). Nmaiiku nipensun (hakra, 4e TYPUCTHIECKOTO pailoHHpaHe € OT OTPACIIOB Xapak-
Tep, To crienr(uKaTa Ha TaKCOHA (B CIydasl Ha paiioHa) ce CBEXKAA MPEAr BCHUKO JI0
HeroBara CleLMaIn3alys, a eAMHCTBOTO Ha €JIEMEHTUTE — B ThPCEHETO Ha OTHOCHUTEII-
Ha TepuTopHaiHa XoMoreHHocT. [locieanara e pesyirar oT yCTaHOBEHUTE MPOCTPaH-
CTBEHM 3aBUCHMOCTH MEKAY NIPUPOJHU U KYJITYPHH KOMIUICKCH, MaTepuaiHa 6asa Ha
Typu3Ma, JeMorpadcku U CeNUIIHN yCIOBHS, TPAHCHIOPT, NPOSIBJICHUE HA JPYTU CTO-
MAHCKH U COLMANTHU ICHOCTH U TSIXHaTa 00BBP3aHOCT C TypH3Ma.

Kato nuxkoHomuuecka u conuainia JeMHOCT TypU3MbT Hall-ueCcTo NpeacTaBiIsIBa
KbCHa (hopMa Ha OpraHu3anus Ha NPocTpaHcTBOTO. ChOOPaA3HO Ta3u HEroBa 0CO-
OCHOCT IPAKTHKAaTa HA MHOTO MECTa II0Ka3Ba, Y€ BHEAPSIBAHETO U PA3BUTHETO MY
OTYHUTA B 3HAUYNUTEJIHO IO-BUCOKA CTEIIEH UCTOPUUYECKHUS MPOLEC HA CTOMAHCKO yC-
BOSIBAHE Ha MIPOCTPAHCTBOTO, B KOETO C Pa3jIMuHa TEKECT CE M3pa3siBaT cuwiaTa u
MaladbpT HAa HETypucTHUecKkuTe AeliHocTH. 1o ciennpuyeH Ha4uH Te3u 1eHHOCTH
CTUMYJIUPAT WIHM BB3MUPAT Pa3NpOCTPAaHEHUETO HA TypU3Ma, YIPAKHSIBAHKU Ch-
IIECTBEHO BB3JCHCTBHE BHPXY KAaue€CTBOTO Ha HETOBaTa TEPUTOPHAIHO-CUCTEMHA
CTpYKTypa. VIMEHHO TOBa € MpUYnHATa TYPUCTHUECKOTO pallOHUpaHE Jja HE € YHC-
TO OTPacJioBoO, a ,,JJa OTUYNUTA PA3NPOCTPAHEHUETO U HA APYTU OTPACIH, HA IIBPBO
Mmsicto uHPpacTpykrypara“ (Kormspos, 1978: 55). ToBa o3HauaBa, 4e mporiechT HA

> TakCOHBT € eUHUIA OT TEPUTOPHAJICH TOPSIBK — PETHOH, CTPpaHa, pailoH, MOAPaiioH, MHKPO-
paiioH, 30Ha
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OTJelNsiHE Ha TYPUCTHUYECKH PaiioHH cjiellBa Ja € ChIIPOBOJIEH C ThPCcEeHEe Ha 00y-
CJIOBEHAaTa HOJAIHOCT (BB3JIOBO B3aUMOJCHCTBHE) KAKTO MEXAY eIeMEHTHTE (WIn
MOJCUCTEMUTE), U3TPAKAAIIN TEPUTOPHAIHATA CHCTEMa Ha TypHU3Ma, Taka U MEeX-
Iy Typu3Ma M JpYyruTe CTONAHCKH U COLMATHU JEeHHOCTH (Olle MOoBeYe, Ye HAKOU
OT TSIX Ca CHJIHO BBBJIEYEHH B IPOCTPAHCTBEHATa OpraHu3alys Ha TYPUCTHUYECKOTO
npeiarane). HomamHocTTa ce OTBKAECTBSIBA ¢ HAJIMYUETO HAa OOIIM 3BEHA B Te-
pUTOpHaNIHaTa OpraHU3alus HAa OTPACIOBHUTE CUCTEMH (€lHa OT KOMTO MpecTa-
BJIsIBA TYpU3MBT) U popMupa paiioHooOpasyBamute komiiekcu (baknanos, 2012).
brnarogapenune Ha TAX B Hali-BUCOKA CTEMEH C€ MOCTUTa pealn3alusaTa Ha npuHyu-
na na obekmusexocm B IIpolieca Ha TYPUCTUUECKO pailoHHpaHe (IIOHEXe palloHO-
oOpa3syBaluTe KOMIJIEKCH MpUAaBaT Ha TypUCTHYECKaTa cucTeMa (pyHKIHOHATHA
ISUTOCTHOCT U YIIPABIISIEMOCT).

Jpyr xapakTepeH NPUHIMI Ha TYPUCTHUYECKOTO palloHUpaHe € MpHIaBaHeTO Ha
mepumopuania nepcnekmuea Ha paloHHUTE CyOeKTH (BKJI. IPOEKTUPAHETO UM KbM
c1abopa3BUTH WIIM HEPA3BUTH TYPUCTUYECKH apeanu). To3u NpUHIUI € 00yCIIOBEeH
oT (akTa, ye TypuU3MBT C€ HAMHpPa B MOCTOSHEH MPOLEC HA U3BJINYAHE HA MOJNE3HU
CBOICTBa OT €CTECTBEHATa U OOlIecTBEHATa MPUPOAA, YUITO AMHAMHKA CE U3pa3si-
Ba B HEIMpecTaHHAa KOHCyMalusi Ha mpocTpaHcTBeH pecype (Lozato-Giotart, 2008).
IIpunaBaneTo Ha TepUTOpUAIHA IEPCIIEKTHBA HA pAHOHUTE € CUITHO 3aBUCHMO OT JIU-
¢y3usnTa Ha CTPYKTypaTa U IBUKEHHUITA Ha TypU3Ma 1 OOMKHOBEHO € MMOJYMHEHO Ha
TUTaHOBE 32 ITOETAITHO TYPUCTHUYECKO YCBOSBAaHE HAa PECYPCH; pelliaBaHe Ha MPodIeMu
C HEepaBHOMEPHO, CTUXUITHO WJIM CE€30HHO Pa3BUTHE Ha TypHU3Ma; paslINpsiBaHE Ha
TypUCTHUECKaTa ClIeuaIn3anus 1 JIp.

CpBpeMEHHHTE HACOKHU B Mpolieca Ha TypUCTUYECKO PallOHUpaHe JJaHCUPAT KaTo
BCE IMO-BaXKEH MPHU3HAK 00pa3bT (MMHUIDKBT), C KOWTO aJICeHO MPOCTPAHCTBO CE Bb3-
IpremMa KaTro TypUCTHUYECKO, KOWTO, PedyTeH Mpe3 Mpu3MaTa Ha CUCTEMHATa OpraHu-
3alusl HAa TYpU3Ma, € MOKe OU Hal-sIpKHUAT U3pa3uTell Ha c1ad0 mapaMeTpu3upaHoTo,
HO B CBIIOTO BpEMe M3KIIIOUUTETHO BaKHOTO 3a BCAKO TYPUCTUYECKO MACTO CBOMCTBO
Karo mpuBiekateaHocT. C pa3KpUBaHETO Ha TYPUCTUUECKHS 00pa3 B Hali-BHCOKa CTe-
TMeH ce MocTura (OKyChT Ha ThPCEHATa OT PErMOHAIHUS MAPKETHHT UACHTUYHOCT Ha
npoctpancTBoTo (Valussi, 1986; Biagini, 1988; Kosanés, 2005; Casari, 2008).

3a ocHOBeH noxaxo[ B pa3padoreHoro or HL[TP Typuctuyecko pailonupane Ha
Boarapus e nocoven cunte3sT (Konuenuusi. .., 2014: 6). [Ipunoxenneto My 3a mo-
CTHTaHe Ha TEPUTOPHUAIHA SAHOPOJHOCT Ha palOHHHTE 0Opa3yBaHHMs MpeIroyara
npoiiec Ha 0000IIeHHEe Ha BOJCIIUTE YaCTHOM3CICAOBATEIICKU MOAXOIU Karo QyHK-
OHAJICH, PECYPCEH, CUCTEMHO-CTPYKTYPEH, COLHMATHOIeorpa)CKu, TEOKYATYpPEH.
[Ipensun 3anoxeHara B TypUCTHYECKOTO pallOHMpaHe 1ed obade, ¢ KOATO ce Tpe-
cle[Ba peasu3alys Ha perMoHaJeH MapKeTHHT, € JJOTMYHO Jla Ce OTAa/e Mo-rojsma
TEXECT Ha TIOAXOJUTE OT XyMaHUTAPHUS CIIEKTHP (COIMATHOTreorpa)CKu, TeOKYTY-
PEH, KyITypHO-00pa3eH) MpHu MapajieIHo OCMUCISHE, Y€ CTaBa BBIIPOC 3a OTAEISHE
Ha (YHKIHOHAITHO-OTPACIOBH MKOHOMUYECKH palloHH (C OTYUTaHEe Ha 00yCllOBEeHaTa
TEpPUTOpPHAIHA HOAAIHOCT). BbIpekn ToBa MOCTUTHATUTE PE3YyNTaTH OT paioHHpa-
HETO ca B OTKPUTO MPOTHBOPEUHE ChC 3asiBEHATa (IIOHE B HAYAJIOTO) U3CIIEI0BaTEN-
cka Hamaca. IIpu ompenensHe Ha M3MCKBAHUATA U KPUTEPUUTE HA pallOHMPAHETO
I'bPBOHAYAIIHO CE€ TBHPIH, Y€ ,,M30PAHUAT MOAXOJ] MPEANoJara chb3aBaHeTO Ha
XOMOT€eHHH PaiiOHH..., KaTO CE OTYUTAT KaKTo reorpadckara cpeaa i 0coOeHOCTH-
T€ B UCTOPUYECKOTO PAa3BUTHE, TaKa U yCTAHOBEHHTE B3aMMOOTHOLICHHUS B chepaTa
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Ha TypH3Ma, BKJIIOUHUTETHO TEPUTOpPHATHHS 0OXBaT Ha €CTECTBEHO (OpPMUpATIHUTE
ce MpOCTpaHCTBEHU TypucTudecku obdpasysanus” (Konunenmws.., 2014: 10). B 3a-
muTa odavye Ha IMpueTaTa TypUCTUKOpPailOHHA CXeMa BIOCIIEICTBHE CIIYKH TOBOIBT,
Ye XOMOT€HHOCTTa Ha TYPUCTUYECKUTE PaliOHH ,,cE€ OMPENEIIs 10 TosIMa CTENEH OT
npuponHust 00IMK Ha TepuTopusaTa” (?!?), mopaan KOETO ca OTYETCHU HAUYHUTE
cxemu Ha (usukoreorpadeko (B T.4. manamadtHo M Omoreorpadcko) paiioHupa-
He Ha bearapus (Konuermus.., 2014: 22). C Bp3mpreMaHeTO Ha TaKbB HPUHIHII,
KOWTO € 3aTBbp/CH U KapTorpadcku, ce 3acBHIETENCTBA HE HEIO JIPYyro, a CHIHA
KOHIIETITYalHA ¥ METOAOJOTHYECKa 3aBHCUMOCT OT PECYPCHHUS MOAXo[ (B HETOBHUS
MPUPOJHOOPUEHTHPAH aclieKT). Pe3ynTarsT OT HeroBaTa 3aBUCUMOCT € HapyllaBaHe
Ha JUalieKTHYecKaTa Bpb3Ka MEXKIY OCHOBHUTE NPUHIMIIM U (akTopu (IPUPOIHH,
COLMAIIHY, KyITypHH, HUKOHOMHYECKH, MOJIUTHUECKN) HA paHOHUpPAHETO, HACOYCHU
KBM IPOLIECH OT COIIMATHO-UKOHOMHUYEcKaTa cdepa (KbM KOUTO Cliaja U TypU3MBbT),
KaKTO M CHJTHO IMOJIICHSIBAaHE HA 3HAYCHWETO Ha KYJITYpHUTE JaHAa()TH, CTOSIIN B
OCHOBaTa Ha PerMOHaIHATa UJIEHTUYHOCT.

BPOM 1 OBXBAT HA HOBUTE TYPUCTUYECKU PAOHU:
TYPUCTUYECKA WUJIN ITPUPOJJHOJIAHAIIADGTHA XOMOI'EHHOCT?

W3HavyamHaTa KOHCTPYKITUS Ha TYPUCTUYECKOTO palfOHNpaHe He 1aBa O0HAaIexK-
JlaBallly WHIMKAIIUHN 32 YCIIENTHO pa3KpHWBaHEe Ha TEPUTOpHATHATA MIEHTHYHOCT Ha
paiioHuTe ¥ MMOCTUTaHe Ha JKeTaHWs PeTHOHAaJIeH MapKeTHHT U pekinama. C oryen Ha
BCe OI1Ie cradopa3BuTara BbB (DYHKITHOHAIHO U TEPUTOPHUATHO OTHOIIIEHHUE CTPYKTY-
pa Ha Typu3Ma y Hac cMsaTaMe, ue 3aJIOKEHUAT Opoit (9) Ha TypUCTUICCKHUTE pailoHH
€ HeOoTpaB/IaHO TBBp/E rojsM. Karo apryMeHTH B MOAKpena Ha 1mojjo0Ha KOHCTaTa-
IIUS CJIeq[Ba Jla Ce T0CoYaT: a) CIadOPa3BUTHAT UCTOPUIECKH MPOIEC Ha COIHOKYII-
TypHA perHoHaIN3anns y Hac, KOWTO He 00yCIaBs MbCTpa MO3alKa OT ,,aBTOHOMHO'*
TEPUTOPHAITHO CBOEOOpasme; 0) CHIIHO TMOJSIpU3NpaHaTa TePUTOPHATHA CTPYKTypa
Ha Typu3Ma B bearapus (c m3pa3eHa KOHIEHTpaIus 10 YepHOMOPHETO), KOSTO TIO
00SICHIMH TTPHUYUHH HE CTIOCOOCTBA 32 YCTAaHOBSBAaHE HA CHITHA MEXKypailoHHa KOH-
KypEHITUS ChC CTUMYJIMpaHe Ha TU(PEPEHIINPAHO YIUTETHABAHE (KITbCTEPU3HpaAHE) Ha
MIPOCTPAHCTBOTO; B) CPABHUTEITHO CKPOMHIAT (Ha (pOHA HA BOACIIUTE TYPUCTHICCKH
nectuHanny B EBpoma) TypucTHko-nH(GOpMAIMOHEH MOTEeHIMaN Ha bearapus Ha
MeXTyHapOJIHO PaBHHMIIE, KOMTO OrpaHUYaBa IUTypaju3Ma B HeHaTa TypUCTHIECKa
pa3no3HaBaeMOCT.

3assBeHnAT B KoHIENIMATa MPOYYEeH OMHUT B TYPUCTHYECKOTO pallOHWpaHe Ha
npyru crpanu (Ha Mpnanawms, XbwpBatus 1 PyMBHUS) € eHCTBUTETHO TOJE3€H, HO
caMo TIpH TapajeTH0 OCMHUCIITHE Ha PEaTHOCTUTE B POIHU yCIIOBHS. 3a CpaBHEHHE,
B MPOTHUBOBEC Ha JACWCTBUTEIHOCTTA Y HAC, IPAKTHKaTa B CTPAHH ChC CHITHO JHde-
peHITMpaHa paifoHHa TypUCTHYeCKa CYOeKTHOCT, Kato Utamus (20 paiiona), @paHnus
(22), Ucnanus (18), I'epmanus (16), ['eprus (13) u cnomenatute Bede XbpBaTHS
(10) u PymbHuES (9), B Ka94eCTBOTO HA BOIEN] (DAKTOP CE€ YCTAHOBSBA COIMOKYITYP-
HaTa peruoHaNu3anus. SIpKko CBUAETEIICTBO 3a MPOSBICHNETO Ha HEWHATa TEXKECT €
HACJIaTBAHETO HA TYPUCTHYECKUTE PAOHU BHPXY €CTECTBEHO 000COOMIUTE Ce WC-
TOPUKO-TeOTpadCKU 00JACTH, YMUTO HA3BAHUS CHBIAAAT C TAXHATA HCTOPUIECCKHU
yHacneneHa TomoHuMus. [[o 00SCHUMHI MCTOpPHYECKH MPUYMHU MOBEYETO OT TE3U
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Ha3BaHUS HEJIBYCMMCIICHO IEPCOHAIU3ZUPAT CHOTBETHUTE DPAMOHU, OTXBBPIIIMKU
HYXJlaTa OT JOI'BJIHUTEIHO OpaHAupaHe B HaMMeHyBaHeTo. [Ipu HAKOM OT TAX H3-
BECTHOCTTA U CUJIHMST €MOLIMOHAJIEH 3aps]l €A TOJKOBA SIPKH, Y€ IIPEMHUHABAT B Ka-
Teropusita ceokonyenmu: basapust, Tupon, Jlazypen Opsr, AxButanusi, bypryaaus,
Tockana, Jlurypus, EMunus-Pomans, Karanyns, Anganycus, Janmanus, Uctpus u
ap. Io-ronemusT Opoit Ha TypUCTUYECKUTE PAallOHM B CIIOMEHATUTE CTPAaHU € JI0-
II'BITHUTEITHO OTPaBAaH U OT MO-pa3BuTa GYHKIHMOHAIHA U TEPUTOPUAIHO AUCIIEPCHA
CTPYKTypa Ha TypH3Ma, KOSITO [10 ChLIECTBO CTUMYJIHPa MO-100pe u3pa3eHa BbTPeLl-
HOpaliOHHA KITbCTEPHU3aLMs U Taka BaykHaTa (0COOEHO 32 KOHKYPEHTOCIIOCOOHOCTTa
UM Ha BBHIIHMS Na3ap) MeX1ypaiioHHa KoHKypeHuusi. CboOpa3Ho crnenudukara Ha
HCTOPUKO-Teorpadcko pa3BUTHE U TEPUTOpUATTHATA OPTaHU3ALMs HA TypU3Ma y Hac
€ TIOBeu€e OT OYEBUIHO, Y€ MOA0OEH TOIX0/ B pallOHMPaHETO €/1Ba JI MOXKe Aa Obae
3aMMCTBaH B IPOLECAa HA TypUCTHYECKa TAKCOHOMM3auus. MHOro mo-moseseH 3a
Boarapus moxe na Obae ONUTHT HA CTPAHU C aHAIOTHYHA crienr(uKa, KaTo YHrapus
wn Typuus, Hanpumep. Bropara e ¢ ot ot 784 xuit. km? u ce nozens Ha exBa 7
TyPUCTUYECKU PAMOHA, KOETO I1I0Ka3Ba, Y€ HUTO pa3MepPbT HA TEPUTOPUSATA, HUTO pa3-
HOOOpa3ueTo Ha TYPUCTUKOPECYPCHUS M MOTEHIUAN ca (PaKTOPH OT MbPBOCTEIIEHHO
3HaUYEHHE 32 IPOCKTUPAHE Ha TeXHUS OPOil.

[IpoydeHuAT OonmuT MOXKe Ja ObJe HE MO-MaJKO IMOJIe3eH U KAaTo apryMEHT,
MOCTaBAL] MO/ ChbMHEHHE OOCKTUBHOCTTA B OTACNISHETO HA TYPUCTHUYECKH pa-
fion Codus. Tyk Beue siCHO MpoiMvyaBa MHEPTHOTO 3aMMCTBaHE HAa CErMEHTH OT
INpEJUIIHY CXEMHU Ha TYpUCTHUYECKU paliloHUpaHUs Ha bbarapus, mopedyeTo OT
KOUTO €/1Ba JIU Ca IPECIe]Ball Pealu3anusi Ha PEruOHaJIeH MAaPKETUHT U PEKJla-
Mma. [IpakTukara oT Apyru CTPaHU CBUACTEICTBA, Y€ 000COOEH CTOIMYEH TypHC-
TUYECKH PalOH MMaT Ipeau BCUYKO OoHe3U OT TaxX (Ppannus, Yexwus, YHrapus,
I'epmanus, Micnanust), B KOUTO CTOJIUIATa IPUTEKABa aKO HE EHTPaHA, TO TOHE
BOJELIA POJIs B TYPUCTUUYECKATA UM OpPraHU3alMsd Ha HALMOHAIIHO PaBHUIIE, Ka-
KBato 3a Obnrapckure peamHoctu Codus ¢ mpuiexamus 1 XUHTEpiaaH] o0ek-
TUBHO IOITIEJHATO He WM3IbJHABA. [IpenBuj cxolHara crenuanu3anus Ha Taka
ouepranute ot HITP paiionu, Codust u Puna-Ilupun (opueHTHpann IpeaguMHO
KbM IJIAHUHCKHA M OajHeoTypu3Ma), KaKTO U poJIsiTa Ha CTONWYHHS Tpaj KaTo
IIABEH €MHUTHUBEH apeay, YUUTO U30XPOHU HA KPANHOCEIMUYHUTE IbTYBAHUS
MOKpHUBAT MOYTH U3IsI0 Teputopusara Ha lOroszamanna bearapus, e oueBuaHO,
ye JBaTa TYPUCTHUECKH paiioHa ca MHOTO a00pe (yHKUHOHAIHO MHTETPUPAHH.
EBenTyanHotro uM obeauHEHUE B €IMHEH TYPUCTUYECKH PailoH OM ChOTBETCTBA-
JI0 MHOT'O IIOBEYE HA PEAIHUTE U3MEPEHUS B TYPUCTUUYECKOTO PA3BUTUE HA TA3HU
gacT oT cTpaHaTa. COIMIHU MPEANOCTAaBKU 3a Ta3u LeJ Ce JOIMBIBAT OIlle B KyI-
TypHO (LlHonnyka u [lupuncka MakegoHus) 1 B TPAHCIIOPTHO OTHOLIEHUE (TEPH-
TopraiHa 0OBBP3aHOCT Ha MIOCEHHA M KN MpPEkKa; TPAHCIOPTHO-IOTUCTUYHATA
ponst Ha neruite ,,Codus™ 3a FOrozanagna bearapus).

[lo-geraitnHusT aHamM3 Ha 00XBaTa U TPAHUIMTE HA TYPUCTUUYECKUTE parioHH
(c M3KIIIOYEHHE JIBaTa YEPHOMOPCKH ) TIO3BOJISIBA 1A CE HAIIPAaBU U3BOBT, Y€ TE ChBIIa-
JIaT MOYTH M3LSJI0 ¢ KOHQUTYpalusITa Ha OCHOBHUTE MOP(OCTPYKTYPHH SAUHUIA Ha
Teputopusita Ha bearapus: JlynaBckara paBHuHa, Ctapa mianuHa ¢ [IpenOankana,
loprotpakwuiickara Hu3nHa, Pomomute, Puna u Ilupun, Kpanmero (mpu paiion
Codus). [TozHaBaiiku TepUTOPHATHO-CUCTEMHATA CTPYKTYpa Ha TypH3Ma y Hac, 13-
passiBaMe MHEHHETO, 4e TnonoOHa ,,pu3uKoreorpadcka marpuna™ cnadbo Kopeiaupa
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cbe cnenndukara Ha 00yclIoBeHaTa perioHallHa TypUCTHYecKa crennanuzanys. [1o
AQHaJIOTHYHH MPUYHMHU BB3MPUETaTa MPUPOAHA OCHOBA OJIOKMpa U U3BEKIAHETO HA
a/IeKBaTeH TEPUTOPHAJICH OpaH]l 3a MOBEYETO PaiOHHU CyOEeKTH.

Crensa ga ce mopyepTae, ye rpy0o ca HITHOPUPAaHU HE CaMO Pa3BUTH MIPOCTPaH-
CTBEHU OTHOULICHUS OT BHTPELIHOOTPACIIOBO €CTECTBO (yCTaHOBEHH (PyHKIMOHAIHU
3aBHCUMOCTH Ha TypH3Ma B PETMOHANEH IJIaH; reorpadusara Ha TYPUCTHUECKUTE
MOTOIM CHPSIMO BEIMYMHATA HA MECTHUTE MOTPEOHOCTH OT TYPHU3bM U OTIHX; pa3-
MIPEJENIEHUETO Ha CHEIUATU3UPAHUTE TPYJOBH PECypCcH), HO U TEPUTOPHAIIHO-ITIH-
HEIHU BPB3KH OT KOMIUIEKCEH XapakTep MEXAy Typu3Ma U ApPYTHTe JEeHHOCTH OT
pernoHagHara UKOHOMUKA. CHIIHO MOALIEHEH € ChINO TaKa UCTOPUUYECKUAT MPOIIEC
Ha CTOMAHCKa M aJMUHHMCTpPAaTHBHA OpraHU3alisl Ha OTAEIHUTE YacTH Ha CTpaHaTa
(mpu yHacneneHa KOOpAWHALMS B TUIAHUPAHETO U YIIPABICHUETO), KAKTO U Ha TEpH-
TOpHajHaTa 0OBBP3aHOCT HA KOMYHHKAIIMOHHATa WHPPACTPYKTYpa, KOUTO IO CIie-
IUQHUYEH HAaYMH NPeJoNpeessT BeIMYMHaTa Ha TypU3Ma U MPOCTPAHCTBEHUTE MYy
M3HCKBAaHUS Ha pallOHHO paBHUILE.

HeanexBaTHO oTpa3eH B o0XBara Ha MOYTH BCHYKU TYPUCTHUECKH PaliOHU €
npuHyunvm Ha monepanmuocm (YCTaHOBEHUTE WHUIMATUBU OT OPraHU3aLUOHEH
XapaxkTep B TypusMa), Ipeay BCUYKO MEXAY OOLIMHCKUTE cyOekTH. B Ta3m Bpb3ka
MIPOBEACHOTO KOHCYJITHPAHE C MPEICTaBUTENIN HA MECTHATA BJIACT U pealu3upaHUTe
TEPUTOPUATIHU MPOMEHU B 00XBaTa Ha TYPUCTHUYECKUTE pailOHH Hamogo0siBa MoBe-
4ye Ha MPOU3BOJIEH BOIYHTapU3bM, OTKOJIKOTO MPOYYBATENIEH MPOLEC HA PEATHOTO
B3aMMOJICHCTBHE U NPEANIOCTaBKUTE OT OOEKTHBHA HEOOXOAMMOCT 3a palilOHHA TPH-
HaJJIEKHOCT (O0Ka3BaT To MpuMepH Kato: obuirHa bomsipoBo B cberaBa Ha FOxHO
Yepuomopue; obmmuu CnuBeHn u Tebpauua B paiioH Po3oBa monuna; oOIIMHH
Cwmsnoso u Benuku IIpecnas B CeBeprno Uepnomopue u zp.). I[locouenure npumepu
ca caMO MaJjIKa 4acT OT BCUUKH OHE3H, OCTaHAJIM yJOBJIETBOPEHU MM HEYIOBJIETBO-
PEHU 110 OTHOILIEHHE Ha paiiOHHATA CH MPHHAAJICKHOCT, KOUTO ChOOPa3HO peannuTe
Ha poAHAaTa ACHCTBUTEIHOCT MOACKA3BaT, Ye HE OOLIMHUTE, a MO-CKOPO 00JIacTUTe
TpsiOBa Ja ObAAT HAH-HUCKOTO KPUTEPHATHO TAKCOHOMHYHO HHMBO IPH OYepPTaBaHE
Ha TYpUCTUKOPAHOHHUTE TPaHMIIH.

Jemumuranusra Ha 060co0eHUTE palloHHM 00pa3yBaHUsI KaTo IS0 TOTBBPXK-
JlaBa IpUII0KEHNUETO Ha MPUPOJHOPECYPCHUS Noaxo. Toll e mpuunHa aa ce JoImyc-
HaT TPyOU TPEUIKH, KOUTO JOMBIHUTEIHO HAaTOBapBaT ChC CIA0OCTH IUIOCTHATA
KOH(Urypanus Ha TYpUCTUKOpalOHHATa cxeMa. Te mponnvaBar oule B eKCIEPTHHUS
M BapHaHT, KaTo Hai-(panupail € IpUMepbT ¢ TPaHULaTa MEXKIy TYPUCTHYECKUTE
paiionn JlynaB u Crapa miuanuHa (¢pur. 1). [panunara mMexxay TX € mpokapaHa o
TaKbB HA4YMH, Y€ pa3feis JOpH AOCTATHUHO YIUTBTHEHO OT TYpPHCTHUKOTeorpadcka
IJIe/{Ha TOYKa MPOCTpaHCcTBO Kato Tpurpanuero, nocrassuia Bennko TepHOBO B pa-
Hon Crapa manuHa, a [opaa Opsixosuua u Jlsickosen B paiion JlyHas (?1?).

®pUBOIHO WTHOPUPAHH MOCPEACTBOM TPAHUYHO Pa3cH4YaHEe B OKOHYATEIIHUS
BapuaHT Ha paliOHHAaTa cxeMa ca OTSIBICHH (YHKIHOHATHH 3aBUCUMOCTH Ha TepH-
TOpHaJIHa HOJAIHOCT B Typu3Ma, Kato Te3u B [lnoBauBckus apean (C OTKbcBaHe-
To Ha [loBaMB OT Kpaiirpasckara My 30Ha 3a OTIUX U Typu3bM — Pojornckara sika)
win B oTapuBaneTo Ha CeBepHa Puna (B paiion Puna-Ilupun) ot obcera Ha mecT-
HUTE TYPUCTUYECKH NOTpeOHOCTH Ha cronuuHus rpan (¢ur. 2). ITo oTHOmEHHE Ha
YepHOMOpHUETO, BHIIPEKU apTYMEHTHUTE 3a IOCTUTAaHE HAa OTHOCUTEJIEH TEPUTOPHATICH
0anaHCc B pErMOHAIIHOTO TYPUCTUYECKO Pa3BUTHE, TBHPIC HEECTECTBEHO CTOM paslie-
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JSTHETO MYy Ha JBa otaenHu paiiona (CesepHo u FHOxuo UepHomopue) Ha (oHa Ha
AHAJIOTMYHA NPOLYKTOBA CIELUAIN3alUsl, ODUEHTUPAHA KbM MOPCKUS BAKAHIIMOHEH
Typu3bM. [lonoOHN Hepopa3yMeHHs HEABYCMHUCICHO CUTHATU3UPAT 3a MIPUIIOMHSHE
Ha reorpag)ckoTo MpaBuilo, ye ,,[paHULX He OMBa Jja ce MPOMEHST TaM, KbJETO Beue
TH UMa, WU Ja ce TIPOKapBaT B MECTa, KbAETO HsAMa HyXk/Ja OT TAX', IOHEXe MpakK-
THKaTa € JI0Ka3asa, ye KOH(QIMKTUTE OT TEPUTOPUAIIHO €CTECTBO HIIH MPOOIEMHUTE C
Hee(EeKTUBHO pa3BUTHE HA CTOIAHCTBOTO Ca MPOJMKTYBAaHH UMEHHO OT I'PEIIKH Ha
pallOHUPAHETO.

CHELMAJIN3AIIUATA U HA3BAHUETO HA PAUOHUTE: ,,BYKET OT
OU3NOHOMUU NJIN TTPEABAPUTEJIHO OBE3JIMYEHA BHHIITHOCT?

Enna oT ouakBaHUTE MOJI3M HA HOBOTO TYPUCTHUYECKO paloHMpaHe € ,,bhiarapus
Jla He ce peKJIaMHpa Kato XOMOTE€HHO 115110, a KaTo OYKET OT TyPHCTHYECKH PAiOHH ChC
CBOW CTIenU(UIHN (PU3HOHOMHH. .., 32 J1a MOXKE Ja OTTOBOPH ITO-T00pe Ha OYaKBAHU-
SITa, M3UCKBAHMSTA M MHTEPECUTE Ha pa3IuuHuTe Maszapau cermeHTH (KoHmermusl. .,
2014: 5). IlpecnemBaHeTo M KaTo IUIO € ONpaBIaHo Ha (oHa Ha Bce MO-M3pa3eHara
MOHOTYPHCTHYECKA CIICIHaI3alns Ha CTpaHaTa, oOyclioBeHa OT IpeodraiaBaHe Ha
MOPCKHsI BAKaHIIMOHEH TYPU3bM, KOSTO IETEPMHUHHUPA ¥ TIPEIEITHO BUCOKA CE30HHOCT.
Ilocturanero Ha TypUCTHYECKO pa3HOOOpasue BHB (PYHKIIMOHAJICH TUTaH € JIeHCTBU-
TEJTHO ITHPBOCTETICHHA 3a/1a4a 3a bbarapus, perraBaHeTo Ha KOSTO B HEMAJIKa CTETIeH
3aBHCH U OT XapaKTepa Ha palfoHUpaHeTo. 3a Ta3| IIe7 0COOEHO BayKHO 3HAYEHUE UMAT
HEJIBYCMHCJICHO MTOJ[YepTaHaTa OCHOBHA CIETINAIA3aINs Ha pailOHUTE U SCHO PasIo3-
HaBaeM, HO M KOpENMpaIll ¢ TypUCTHYECKaTa MM CIeHaIN3aIis TOMOHUMEH OpaH/.

B u3Benenara ocHOBHA crienpaiu3ays Ha 000CO0CHUTE TypHUCTHYECKH PaiOHH
ce 3abensa3BaT MPOITyCKH, KOUTO JIOMTBJIBAT KapTHHATA HAa HEIOPa3yMEHHATA M KaTo
IJI0 YCIOXKHSABAT TMpOIleca Ha TAXHOTO TOTEHIWATHO MapkeTwpaHe. OcCHOBHaTa
crieranu3anus Ha paiion Crapa IjIaHrHA HAIpUMeEp, B TOCOYEHUTE TPAHUIIN OTIpe-
JISJIEHO He € TUTAHWHCKHUSAT TeNIeX0/IeH TYpU3bM (Ha oHa Ha OTABIEHA KOHIEHTpa-
IIUSl ¥ CTETIeH Ha TYpUCTUYEeCKa YCBOCHOCT Ha KYNTYypHO-MCTOPHUYECKUS MY TIOTEH-
rman). [Ipeasua HATMYHETO HA YTBBPIACHU KyJATYPHHU IIEHTPOBE Kato Bpara, Jlosed,
I'a6poBo, B. TepuoBo, TpsBHa, Enena, xonto abcopOupar oCHOBHATa KpHUCTATH3a-
U Ha Typu3Ma Ha paifoHHO paBHHUIIE, 3a€THO C HA-TOIAMOTO CpeIoToune Ha Ipa-
BOCJIaBHM MaHacTupH y Hac B Crapa rutannHa u [IpenOankana, e sicHO oce3aemo, 4e
MIBPBOCTETICHHATA CTETIMATN3aIisl Ha paiioHa ce Ompezesns OT MIMPOKO pa3OupaHus
KyATYpeH Typu3bM. HepeanucTndna e chIio mocodeHara KaTo Bojiela TypUCTHIeCKa
criennanu3anus Ha paiion Codust — menosu TypusbM (Kormenmws.., 2014: 57), mpu
YCIIOBHE Y€ MaIaduTe Ha TUTAHWHCKUS ¥ OaTHEONOKKHS TypU3bM ca Jlajed Mo-CHIl-
HO M3pa3eHU M C€ OTIINYABAT C IOBCEMECTHO Pa3NpOCTpaHEHHE.

[IpenoxkeHnTe TOMMOHMMHYHHM HA3BaHWS HAa TYPUCTUYECKUTE PAMOHHU CIIps-
MO CIIeIUAIN3aNnATa UM CcaMo ,,0eTOHUpAaT" TMPEKIOHEHHETO Ha aBTOpHUTE Ha
Konmenmusata kM pecypcHUs Toaxon (¢ dhu3ukoreorpadcki YKIOH) B TIpolieca Ha
TAXHOTO OpaHmupaHe. Hali-HeCTIOMyUIUBUAT MpUMep € Mo)ke Om paiion /lyHas, 1mo-
HEe)Xe € OmpeziesieH ¢ OCHOBHA CIEIHANIN3allis B KYITypHO-UCTOPHUECKUS TyPHU3BM.
B cmygas MHOTO MO-OTIpaBaaHo Ou OWII0 Ha3BaHWE OT KyATypHATa MCTOPHUS HA Ta3H
9acT OT cTpaHata (mpuMepHo Musnst wim Mu3WHCKH), a He ITbPBOCUTHAIHO aTleTH-
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paHe KbM p. JlyHaB, KOSITO HE € TYPUCTUYECKHUAT pECypc OT LIEHTPAJIHO 3HAYEHHUE, 32
Jla U3BeX/1a palloHHMs My OpaH.

Tpynuo morar aa ObJar pa3paboTeHH KaTo MApKETHHIOBHU B CETAIIHUS UM BH]L
U TypUCTHUYECKH pailonn kato Crapa rianuHa, Puna-Ilupun, Pononu, umaiiku npea-
BUJ 00K KynTypHOTreorpa)CKu 4epTH U (YHKIUOHAIHHU 3aBUCUMOCTH (B T.4. MEXK-
Iy TypU3Ma 1 HETYPHCTHUECKUTE AEHHOCTH), 00eTUHSIBALM TH C PYTH PalOHHH 00-
pasyBanus B cbeeactBo (Crapa mnanuna ¢ lynas; Puna-IIupun cse Codust; Pogonu
¢ Tpakwus).

AHaJIOTUYHO HECHOTBETCTBUE ce Halmonasa u npu paiion lonuna Ha poswure,
YUHATO TOMOHMMHUYEH OpaHj Oneao KOpeCoHAMpa ¢ BoAeUlaTa My CIEeLHaIN3aLHs,
¢ukcupana kM OanneoneueOHust TypusbM (Konuenuus.., 2014: 31). Ha ¢ona nHa
ocTaHanuTe pailonu JlonrHara Ha po3UTe ce BIUCBA JI0 TojsiMa CTENEeH KaTo MpOou3-
BOJICH EKCIIEPUMEHT, MHOTO HaroJ00sBalll TepUTOpHanHara ek30Tuka Ha ,,Crapure
OBJITapCKU CTONUIM ™ OT TYPUCTHUYECKOTO palloHUpaHe Ha J[bpkaBHaTa areHUUs 1O
Typu3bM mpe3 2008 r. CBUIETENCTBO 3a BOJYHTapu3Ma IpH 000COOSBaHETO My €
KaKTO HETOBHUAT 00XBaT (MPOEKTHpaH 3HAUYMTENHO B 3amafHa MOCOKa, BKIIOYBAWKN
CpumHckoTo CpeiHOTOpHE), TaKa U IPEAEeTHO CKPOMHATa My TYPUCTUYECKA TEKECT
(,,KpuTHYHaTa Maca™ Ha OCHOBHUTE IOKa3aTeNd, MPAKO XapaKTepU3Upallld pa3Bu-
THETO Ha Typu3Ma, He HaAXBBPIs A1 oT 2%). Karo cnabu ctpanu crnenBa na ce
MO0COYaT ChIIO Pa3HOPOAHATa My CIIELUANIN3alNs, KOATO C€ OTJIMYaBa ChIIECTBEHO
MeX/ly HETOBUTE M3TOYHM U 3alaJHU 4YacTH, KAKTO U ,,pa3ceyeHara’” My KyJITypHa
UACHTHYHOCT U (YHKIMOHAJIHA 3aBUCHMOCT OT paiioH Tpaxwus. ToBa TpyaHo obsic-
HUMO OOCTOSITEJICTBEHO PELICHHE NOMBIHUTENHO YTE)KHSBA SICHOTATa HAa HETOBHUS
¢$u3noHOMIYEH OONMK U pealu3upaHeTo Ha PAOHHNS MAPKETHHT.

C oren mocoueHUTe HEOCTaThIM Ha MpHUETaTa CXeMa Ha HOBOTO TypHUCTHYE-
CKO pailoHMpaHe u3pa3siBaMe CTaHOBUIIIE, Y€ ONHUTHT 3a Ch3JaBaHe Ha ,,0yKeTeH™ Ty-
puctuuecku obpa3 Ha bearapus MHOTO MoBede pa3MHUBa, OTKOJIKOTO KpHCTaIH3Hpa
HelHaTa pa3no3HaBaeMOCT B MeXayHapoaeH miaH. [Ipeasun dakra, ye ctpanara HU
ce MO3ULMOHNpPa Ha MEX/TyHapOAHO PAaBHUILE KaTO CPABHUTEIHO CKPOMEH TYypUCTH-
YeCKH CyOEKT, CMsiTaMe, Y€ BCe OLIe € TBbPAE PaHO Aa CH MO3BOJIUM ,,JIyKca’ HaIHO-
HAJIHOTO MPOCTPAHCTBO Ja ObAe ,,pa30UTO* HA 9 TypHUCTHUYECKH paiioHa, Ha KOMTO
NPEACTOM /1a C€ ThPCH KOHKYPEHTOCIIOCOOHOCT Ha BHHIIHMSA Na3ap. CHUIIHO MOJSIpH-
3UpPAHUAT XapaKkTep Ha TEPUTOpUATHATA CTPYKTYpa Ha TypU3Ma y Hac ChILO MOJCKa3-
Ba, Y€ 3a MOCTUraHe Ha MO-700pa KOOPAMHALMS B IUIAHUPAHETO U YIPABJICHHUETO,
JEeTepMUHHpPAILIUTE 51 paloHU TPsIOBa na Obaar mo-mMajako Ha Opoil. AHAJOTHYHH yC-
JIOBUS 3ajlaraT MOCTUIAaHETO U Ha M0-aJeKBaTHO (POKyCHUpaHe B ThpCeHATa PErHOHa-
Ha UJICHTHYHOCT, KOSTO B peayLupaH pailoHEeH BapuaHT OM ce ciobuna ¢ mo-go0sp
MKOHOMHYECKH €(PeKT B MEXKIyHapOJIeH ILIaH.

k ok ok

N3xoxaaiiku oT Bedye nmocraBeHaTa B KoHuenuusTa Ha HOBOTO TYPUCTHYECKO
patiormpane e, 0e3 Ja HaBTu3aMe B TIOAPOOHOCTH OTHOCHO aIMUHUCTPUPAHETO HA
patioHHHUTE 00pazyBaHus (PUKCHpaHETO HA palOHHU IICHTPOBE, KAaKTO W OYepTaBa-
HETO Ha TAKCOHOMHUYHH SIUHUITH OT MTO-HUCHK PAHT — IMOAPAHOHN M MUKPOPAHOHH),
MperopbhUBaMe KOPUTHpaHe HA MaKpopaMmKaTra Ha TYpUCTHKOpallOHHATa cXema T0-
CPEIICTBOM MPEOCMUCIISIHE HA TIIABHUTE XapaKTePU3HPAIINTE 5 eleMeHTH: 1. bpost
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Ha TYPUCTUYECKHUTE PaiOHU J1a ObJe CBEACH 1O YCTHPH (MM MaKCUMYM MET) MPH
CchONIOJIaBaHEe HA TO-IIMPOKA TYPUCTHUYECKA KOMIUIEKCHOCT B TEXHHS LICJICBH Xa-
pakTep, MpeIy BCHYKO TIOJ BIMSHUETO HAa TEOKYITYPHUS M CUCTEMHO-CTPYKTYPHUS
noaxox; 2. OOXBaThT Ha pallOHHUTE Jla ChOTBETCTBA HA pa3BUIIaTa Ce TEPUTOpHUATHA
HOJJAJTHOCT B TYPUCTHYECKOTO ThPCEHE U NpE/JIaraHe, C MOBUIIICH aKIIEHT BbPXY 3a-
BHCHUMOCTTa Ha Typu3Ma OT TEPUTOPUAIHATA OOBBP3aHOCT Ha KOMYHUKAIMOHHATA
cuctema; 3. ['paHuInTe Ha TYPUCTHUECKUTE PallOHM Ja ChBIAJAT C TE3U Ha aMU-
HUCTPATHBHO-TEPUTOPHUATHOTO JICJICHHE, HO MPHU B3eTa OCHOBHA KPUTEPHAIIHA TaK-
COHOMHYHA €JIMHUIA — aJIMUHUCTPATHBHA 00JIACT, 3a Ja CE€ M3IBJIHU PALMOHAIHO
MPUHLUIIBT HA TOJEPAHTHOCT; 4. bpanaupaHeTo Ha TYPUCTHUECKUTE PAiOHU J1a Ch-
OTBETCTBA Ha pa3BWiIaTa Ce€ TEPUTOPUATHA MJICHTHYHOCT, 3a J]a Ce ONpaBIae TPETH-
paHeTo UM KaTO MapKETUHTOBH.

Bb3 ocHOBa Ha TOCOYCHHTE OT HAC AKIICHTH MPUMEPHHUAT BapHAHT, KOHTO
1ie CH MO3BOJIMM Ja JiaHcupame (0e3 Ja mpeisBsBaMe MPETCHIHS 3a H3KII0YH-
TEITHOCT), € CXeMa OT YeTHpHU TypucTHUecku pariona (¢ur. 3): Yepromopcxu (06-
XBalllalll TEePUTOPUATA HA TPUTE MPUMOPCKH 00IACTH, YHHUTO MPEACIU MYy 3ajarat
ONTHMAJIHA TIEPCIICKTHBA B 3amajHa MOCOKa C OIVIe/l Pa3lIUpsBaHe HA TypUCTUYC-
ckoToO npenarane); Muzuticko-Cmaponnanuncky (IPEeICTaBEH B rpaHULIUTE HA 12
aaMuHUCTpaTuBHE oOnactu B CeBepHa brarapus, ¢ momqueprano u3paseHa KynTyp-
HOMCTOPHUYECKA UJIEHTUIHOCT); Tpakuticko-Podoncku (3aKIFOYeH B MpeAeiuTe Ha
8 agmunucTpatuBHU obnactu B IOxna L{enTpanna briarapus, koiTo € ¢ npudan3u-
TEJTHO PaBHOIMOCTABEHA IyaJICTUYHA CIEIUATH3AIUsl, ChOTBETHO KbM KYITYPHHS
Y TUIAHUHCKUS TyPHU3bM, HO C MHOTO CHJIHUA TEPUTOPUAITHO-TUHEHHU U (DYHKIHNO-
HaJHU BPB3KU OT MEXKAYOTPACIOBO U TYPUCTHYECKO €CTECTBO CPEJl CEBEPHUTE H
IOKHUTE cH 9acTH); FOzo3anaden (ChBIaAaI C 00XBaTa Ha SJHOMMEHHHUS PalioH 3a
IJIaHMPaHe Ha OCHOBATA Ha U3Pa3eHO CXOJCTBO B TYPUCTHKOPECYPCHO U COIUOKYII-
TYPHO OTHOILIEHUE, TOIBJIIHEHO OT TEPUTOPUATHO MHTETPUPAHA KOMYHUKAIIMOHHA
cucTema).

Musuniticko-CTaponnaHMHCKN

Tpakuncko-Pogoncku

lOrosanageH

@wr. 3. [Ipeanoxenne 3a KOPUTHPAHE Ha TYPUCTHUECKOTO palloHnpaHe Ha brirapus
(BapmaHT Ha aBTOpa)
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ABTOpPBT U3pa3siBa HaJSKIa, Y€ MOCOYCHUTE OCJICKKH U MPETIOPBKH IIe CIIOMO-
THAT 32 BHACSHE HA aJIeKBaTHH MOMPAaBKH BbPXY MPEJIOKEHATa CXeMa IIPU EBEHTYya-
JieH ObJIeNI eTarn Ha Kopurupaia pegueKcus.
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BBJITAPCKA AKAJIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES
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Codus e 2015 e Sofia

CbBPEMEHHU TEH/IEHIIN B PEXKMIMA
1 PA3ITPEJAEJIEHUETO HA OBJIAHHOCTTA
N CJIBHYEBOTO I'PEEHE B BbJITAPUA

Ilemvp Hoocapos'

B crarusra ce pa3miexaaTr IpoMEeHHUTE B 00JIa9HOCTTA U CITBHYEBOTO IPECHE HaJl
bearapus, sactermnu npe3 nocneaante 30 roguan. HaGmiomaBaT ce ompeneneHH
pas3jin4dus, KOUTO C€ AbJIKAT KAKTO Ha aHTPOIIOTCHHUA (baKTOp, Taka 1 Ha HAYMHA Ha
U3MepBaHe. YCTaHOBEHA € OCHOBHATA IIPUYMHA 32 HAOIIOAABAaHOTO TPE3 MOCIIEAHUTE
TOAWHU YBECIIMUCHNEC HA IIPOABJDKUTCIIHOCTTA HAa CIBHUCBOTO I'PECHE.

Knrouoeu 0ymu: 06J'Ia‘IHOCT, CJIBbHYCBO I'PECHE, TPECHAOBE, BPB3KH, B’BJ’IFapI/ISI

CURRENT TENDENCIES IN THE REGIME AND DISTRIBUTION
OF CLOUDINESS AND SUNSHINE DURATION IN BULGARIA

Peter Nojarov

Abstract: This article examines spatial and temporal distribution of cloudiness
and sunshine duration in Bulgaria. The period of investigation of contemporary state
of these two climatic elements is 1999-2013 for sunshine duration, 1984-2007 for
cloudiness according to satellite data and 1999-2014 for cloudiness according to
ground based observations. Low and mountain stations are used in order to track
changes not only in horizontal but also in vertical direction. Data from some older
periods (1941-70 for cloudiness and 1951-70 for sunshine duration) are also used in
order to detect trends in these two climatic elements. The main research methods are
statistical. Satellite data for cloudiness show higher values than previously accepted
in almost all months of the year except in winter. In the most part of the year spatial
distribution of cloudiness is determined by local factors, such as relief and land-water
borderline. That is why central part of western Bulgaria, which consists predomi-

'HUI'TT — BAH, pnojarov(@abv.bg
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nantly of mountains and valleys, has the highest cloudiness values. The influence
of circulation factor increases in winter months, which is reflected in an appropri-
ate manner by the spatial distribution of cloudiness. Satellite data show intra-annual
cloudiness course with first maximum in March and secondary - in December. The
minimum, according to both ground and satellite measurements, is in August. There
are not any temporal changes in the average annual values of total cloudiness. A
significant increase is observed in September, while there is a significant decrease in
the values of total cloudiness in June and November. Spatial distribution of sunshine
duration in Bulgaria is largely similar to the spatial distribution of cloudiness, as
the areas with higher cloudiness values have less sunshine duration and vice versa.
Correlation between these two elements is statistically significant and it could be as-
sumed that variations in total cloudiness determine about 85-90% of the variations in
sunshine duration. A significant increase of sunshine hours in the low part of Bulgaria
is observed over the past two decades in almost all months except in September and
October. The main factor that causes this increase is the increase of transparency of
the atmosphere during this period related to the closure of many industries, both in
Bulgaria and in Europe. Thus, the amount of aerosols discharged into the atmosphere
has decreased. This effect is not observed in mountainous parts of Bulgaria as they
are far enough from sources of pollution. Sunshine duration has not changed substan-
tially in recent decades in the mountains.

Keywords: cloudiness, sunshine duration, trends, relationships, Bulgaria

YBOJ

OO6nadyHocTTa UM MPONBIIKUTEIIHOCTTA HAa CIIBHUEBOTO I'PEEHE ca eIHH OT OC-
HOBHHUTE (PaKTOPH 3a TOIIMHHUS PEXUM Ha NpU3eMHuUs atMmocdeper cioil. [lopaan
CPaBHUTEJHO IO-JIECHOTO UM HM3MEpPBaHE MMEHHO TE3H J[Ba KIIMMATHYHH €IEeMEHTa
Ce M3IOJI3BAT 32 KOJMUYECTBEHO OINpPEACISIHE Ha PA3JIMUHUTE KbCOBBIHOBH H JIBJITO-
BBJIHOBH PaJUalliOHHU NOTOLM. J{0 ToJIsiMa CTENeH CIbHYEBOTO IPECHE PEIIPE3CHTH-
pa paguanroHHUs (QaKTop B JaAeHa TEPUTOPUS, JOKATO LUPKYJIALMOHHUAT (HaKTOp
e mpencTaBeH upe3 obmauHocrtTa. [lopanu ToBa Te3W aBa eleMeHTa ca OT 0COOEHO
3HaUEHHE 32 KJIMMara Ha AaJieH pailoH. [IpoxbinkuTeIHOCTTa HA CTBHYEBOTO IPECHE
3aBHUCH OT HIKOJIKO (pakTopa. Ha mbpBO MSICTO € acTpOHOMHYHUSAT (hakTOp, U3pa3eH
ype3 reorpa)CKOTO MOJIOKEHHE Ha AajieHa Touka. Ha BTopo mscro e obiayHoCTTA.
CpI10 Taka OT 3HAYEHHE ca W NPO3pavyHOCTTa Ha arMocdepara, U 3aKpUTOCTTa Ha
xopu3oHTa. OOMaYHOCTTa 3aBHCH Hal-Bede OT XOPU3OHTAJIHUTE M BEPTUKAIHUTE
IBIDKEHHA B atMocdepara. BiausHue umar u chbIbpKaHUETO HA BOJIHA M1apa BbB Bb3-
JyXa, KOJIMYECTBOTO 001ak000pa3yBally aepo30iH, KakTo u oporpadcekure Gpakropu
(Hanuuye Ha TUTAHWHH).

B Boarapus nma peania u3ciieiBaHUs KakTo 3a CI'bHUYEBOTO I'PECHE, TaKa U 3a
obnayHocTTa. Benmuku Te obaue GopaBAT ¢ JaHHU OT cpenara Ha XX Bek. Bompo-
CHUTE 3a CI'bHYEBOTO TpeeHe ca pazpaborenn ocHoBHO oT Ct. Jlunrosa (1978, 1979,
1981, 1995). lanaute ca ot 45 cranuuu 3a nepuoga 1951-1976 r. Onpenenenu ca
HSIKOM CTaTUCTHYECKH XapaKTEPHUCTHUKU Ha MNPOABDKUTEIHOCTTa Ha CIBHYEBOTO
rpeere. ChILO Taka € pa3KpUTO MPOCTPAHCTBEHOTO U BPEMEBOTO pasNpe/esieHne Ha
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TO3U KJIUMATUUYEH €JIEMEHT 3a Teputopusira Ha bearapus. [IponbmkureaHocTTa Ha
CITBHYEBOTO I'PECHE € 3aCThIICHA B oTACHHY u3ciensanus (Kamuesa, 1955a; Mareera,
Oununos, 2013) u B peauiia KHUTH 3a kaumara Ha boiarapust (Benes, 1990; Cranes u
np., 1991; Torumiicku, 2006). [lanaute Tam ca 3a nepuona 1951-1970 r. u pesynra-
TUTE HE CE€ Pa3NInyaBaT OT Te3HU, pencraBenu ot Jlunrosa. [lo-akryannu ¢ qaHHU OT
XXI B. ca uzcnenpanusaTa Ha Bi. BiackoB 0THOCHO NpOABIIKATETHOCTTA HA CITbHYE-
BOTO I'pECHE B INIAHMHCKU M M3BBHILIAaHUHCKH Teputopuu (2010, 2012). OcHoBHUTE
pe3yaTaT OT Te3U U3CIEABAHUS MTOKA3BaT, 4€ B U3BHHILUIAHUHCKUTE YaCTU Ca HACTh-
MM CEPUO3HHU MPOMEHU B CPaBHEHHUE ChC cpenata Ha XX B., JOKATO B MJIAHUHUTE
MPOABIKUTEIIHOCTTA HA CIITbHYEBOTO TPECHE MPAKTHUUECKHU HE CE € MIPOMEHUIIA.

KonuuectBoTo 001118 00)1a9HOCT HaJ| Bhirapus € 3acThIEHO B HIKOJIKO M3CIIE/-
BaHUsI, HO C JIAHHU CBIIO OT cpefara Ha XX B. MiMa kakTo OT/eHN pa3paboTKu caMo
BbpXy oOnaynoctTa (ChOeB, 1955), Taka u mo-o0mu BepXy KiuMaTa Ha bearapus,
KOUTO BKItOUBaT M oOnayHoctta (Benes, 1990; CraneB u np., 1991; Tomnwmiicku,
2006). ITo nanHu OT Ha3eMHU HAOMIONEHHS € Pa3KPUTO BPEMEBOTO U POCTPAHCTBE-
HOTO pa3MpenescHue Ha TO3U KauMaruyeH eaeMeHT. ChIo Taka ChIEeCTBYBaT U U3-
CJIeJIBaHMsI, KOUTO YCTAHOBSIBAT BPh3KaTa MKy 00Ja4HOCTTA U MPOABIDKUTEIIHOC-
TTa Ha cIIbHYEBOTO rpeene (Kamuesa, 19550).

Bwxna ce, 4e BCUYKU TOPELUTHPAHU TPYAOBE M3ION3BAT CTapH, OT JHEIIHA
IIeAHA TOUKa, NaHHU. EAMHCTBEHUTE B MO-HOBU MOKA3BAT IPOMEHU B MPOABIKU-
TETHOCTTa Ha CI'bHYEBOTO TpeeHe. BCHUKo ToBa MOCTAaBs M 1I€NITa MPEA HACTOSIIOTO
U3CIICABAHE — aKTyallM3UpaHe Ha MPOCTPAHCTBEHOTO M BPEMEBOTO paslpeiesicHue
Ha MPOJBJDKUTEIHOCTTA Ha CITbHYEBOTO TPEeHE U 00NlauHOCTTa Haja beiarapus, 3a ga
€€ Pa3KpUAT HACTHIWINTE MIPOMEHU U €BEHTYAJTHUTE MPUIMHU. 32 TOCTUTAHETO Ha
Ta3| 1LIeJl Ce pelraBaT HAKOJIKO 3afaui. ChCTaBEeHHU ca KapTH HA MPOCTPAHCTBEHOTO
pasmpe/elieHue Ha MPOABDKUTEIIHOCTTA Ha CIIbHUYEBOTO IPEeHE U 00IIAYHOCTTA, KaTo
3a BTOpPHUS €JIEMEHT C€ M3MOJ3BAT CATEIUTHH, a HE Ha3eMHU AaHHU. [1o TO3u HauuH
ce e oOeKTUBU3MpPaHe Ha pe3yartarute. [IpaBu ce v cpaBHEHUE MEXKy HA3EMHUTE
U caTenuTHUTE JaHHU. [IpocnensiBatr ce HACTHIUIUTE MPOMEHH B ABAaTa U3CIEIBAHU
€JeMEHTa B CPaBHEHHE C MPEAUIIHU MIEPUOJH, KaTO TOBA CE€ OCHILIECTBIBA KAaKTO Ha
TOJIMIITHA, TaKa M Ha MeceuHa 0a3a. [IpaBu ce ChIlo Taka 1 Bpbh3Kka MEKIY 00Ja4HOCT-
Ta U IPOABIIKUTEIIHOCTTA HA CIITbHYEBOTO TPECHE.

JIAHHU U METOJIU

JlaHHUTE 32 MPOIBIDKATETHOCTTA HAa CITLHYEBOTO TpeeHe ca OT 12 HUCKHU CTaH-
nuu (Bunun, [Inesen, Pyce, Kenwpam, Kannakpa, Bapra, Cnusen, Onpun, [L1oB-
nuB, Codus, Krocrenaun, CaHIaHCKK) U 5 MJIaHMHCKK CTaHIUU (BbpXoBeTe Mycaia,
Yepuu BpbX, Mypraui, bores, Poxken) u ooxpamiar nepuoaa 1999-2013 r. B noseue-
TO OT T€3W CTAHIINU MMa OTJCITHH JIUTICBAIIA MECEIIH, HO KaTo ISUI0 TOBA HE HapyIIa-
Ba TIOJIETO Ha TPOMBDKUTEITHOCTTa Ha CITBHUEBOTO TpeeHe, KOeTo cropen JInHrosa
(1981) e ¢ mpubmmKkeHne eTHOPOIHO W U3OTPOITHO. 3a J]a UMa BB3MOXKHOCT 3a KO-
PEKTHO MPOCTPAHCTBEHO CpaBHEHHE, MECEUYHUTE CTOMHOCTH ca MPEICTABEHU Upe3
OTHOCHUTEITHOTO (IEWCTBUTEITHOTO KbM MAKCHMAJIHO BB3MOXKHOTO B Ja/ieHA TOUYKA)
CcIpHUEBO TpeeHe. [1o To3m HauWH ce U30ATBAT pa3InyusITa, HAJTOKEHH OT KOHKPET-
HOTO reorpad)CKo MOJIOKEHNE Ha BCSIKA CTAHIMS. | OMUIIIHNATE TaHHU Ca TIPEJCTaBEHU
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4ype3 JeHCTBUTEIHUTE UM CTOMHOCTH, ThH KaTO T€ HE C€ BIUAAT OT TOPECIIOMEHATHS
¢axrop. 3a onpezaessiHe HA BpEMEBU TEHACHIMU CE M3II03BaT MMO-CTapUTe JaHHH 32
nepuoaa 1951-1970 r., nyonukyBanu B Knumaruunus cnpaBounuk Ha HP bwirapus,
T. [ (1978).

3a o0mayHOCTTa B CHBPEMEHHUS MEPHOJl Ce M3IMON3BaT JBa BHUIA JaHHU — Ca-
TEJUTHH M HazeMHU. CarenuTHUTE WUMar pesoironus oT 1°x1° (mpubnm3urtenHo
100x100 km), moxpuBar msiara reputopus Ha bearapus u ooxsamar nepuona 1984-
2007 . [IpenocraBenu ca ot mpoekta Ha NASA - GEWEX Surface Radiation Budget
(SRB). Baxxnoto, KoeTo cieqBa Aa ce 0TOEIIeKH 3a Te3U JaHHH, €, 4e Te ca H3uucie-
HU MaIlMHHO Ha 0a3ara Ha caTeNUTHA MH(POPMAIMs 32 00JaYHOCTTa, KOETO OCHUTY-
psiBa TsAXHaTa OOCKTUBHOCT. B m3cneaBaHeTo ca M3MOJI3BaHU CHUIO Taka M JaHHM 3a
oOnayHOCTTa OT HazeMHHU HaOmoneHus B 4 uucku (Buaun, Bapua, Byprac, Codwust)
u 1 mannHcka craHuus (Bp. Mycana) 3a nepuoga 1999-2014 r. Benpeku 4e te3u
JaHHU ca CyOSeKTHMBHO HAaTOBApEHM, €IMHCTBEHO TE JaBaT BH3MOKHOCT 3a CpaBHe-
HUE C IPEANIIHYI NEPUOIU U CHOTBETHO 3a YCTAHOBSIBaHE HA €BEHTYAIHU TEHICHIINH
BbB BPeMEBOTO pasnpeaenenue. MadopmanusTa 3a oduiara 001auHOCT 3a TO-CTapus
nepuox (1941-1970 1) e B3era ot Knumarnunus cnpaBounuk Ha HP bwarapus, T.11
(1979). Bcuuku nanHu 32 00Ja4HOCTTa B TOBA M3CJIEABAHE Ca MPEICTaBEHH IO CKa-
nmaraor 0 no 1.

Jannute 3a onTuyHaTta nedenMHa Ha aeposonure (0OIIOTO ChABPXKAHUE HA
aeposonu B 1siara arMocdepa) ca nonyuernn ot The Global Aerosol Climatology
Project (GACP), wact ot the Global Energy and Water Cycle Experiment (GEWEX).
Te moxpusar nepuoaa ot M. aryct 1981 r. mo M. tonu 2006 r. u ce 6azupat Ha HHPOP-
Malus OT CaTeIUTHH U Ha3eMHH HaOJIIOIEHHSI, KAKTO U Ha XUMHKO-TPAaHCIIOPTHO MO-
nenupane (Geogdzhayev et al., 2005). IIpoctpancTBenara pesonronus € 1°x1°, xaro
ce oOxBala aTMOC(EPHHUAT CIOH camMo HaJ BOJHA TOBBPXHOCT (MOPETa U OKEaHM).
IIpu n3uncnenusnTa Haj cyllia rpelikara cTaBa TBbp/IE TojsiMa U ChOTBETHO JaHHUTE
HE ca 0cO0CHO HaJIeKIHH. 3a LeUTe Ha TOBA U3CJICABAHE € M3IM0I3BaHa KJIEeTKa C KO-
opauHatu 43-44°N u 28-29°E, xosito ce Hamupa HaJ YepHO MOpe, B HETOCPEACTBeHA
omm3ocT o cranuus Bapha.

B u3cnenBanero ca n3non3BaHu 0CHOBHO ctatucThuecku metoau (Wilks, 2006).
Hagcsxbae Bb3npueroTo HUBO Ha 3HauumocT € p=0,05. Tpena aHanu3bT € OCHOB-
HUAT METOJ 3a ONpesessiHE Ha HAJIWYMETO Ha €BEHTYyaJlHH BPEMEBU TEHACHLUHU B
M3CJe/BAHUTE KIMMATHYHU €JeMEeHTH. Toil € OCBhIEeCTBEH upe3 M3IMOJI3BAHETO Ha
nuHerHa perpecust. ChIo Taka ca W3YHCICHU KOpEeTallMOHHNUTE KOS()UIIEHTH MEXKITY
00JIaYHOCTTa M MPOABIDKUTEIHOCTTA Ha CI'IbHYEBOTO TPECHE, 32 Ja CE BUAM KAaKBa €
Bpb3KaTa MeXJy TAX. 3mon3Ban e HemapaMeTpHUyeH CTaTUCTUYECKH METOA — Koe-
¢uuenTa Ha panrosa kopenanus Ha CiupMbH. [Ipr mpocTpaHCTBEHOTO NpEICTaBsIHE
Ha pe3yATaTUTe OCHOBHMST METO/ 32 MHTEPIOIAIHsl € KpUTUHIBT.

PE3VIITATN U JUCKYCUA

OBJIAHHOCT

HpOCTpaHCTBCHOTO pa3npeaciIeHUe Ha CPSAHOTOAUIITHATA O6I]_Ia 00JIaYHOCT IO
CaTrCJIMTHU JaHHH Hal B’LHFapI/ISI € IIOKa3aHO Ha (I)I/Il". 1. Ot Hes ce BMKIa, 4 Haii-
rojisiMa € 00J1aYHOCTTA HaJd KOTJIOBUHHUTEC IMOJIETA B ICHTPAJIHUTC YaCTU Ha 3anaz[Ha
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boearapus u paitona Ha Kpaumero, karo croitHoctute ca Hazg 0,65. CeBepo3anaHa
boarapus, ['opHoTpakuiickara HU3MHA ¥ KOTJIOBUHUTE 10 TOPHOTO Nopeune Ha CTpy-
Ma CBILO ca ¢ Mo-BUCOKa obmauHocT. C Hali-HUCKA CPEIHOTOIUINHA 001a4HOCT (IO
0,59) ce oueprasar roxHUTE paiionn Ha 3anagaute Pogonu, kakto n Cannancko-Ile-
Tpuukoto noje. Karo 1o no-paBHnHHUTE YacTu B M3rouna benrapus u Jlynascka-
Ta paBHHHA (M3KIIOYBAMKKM HEMHAaTa Haif-3amajHa 4acT) ce OTIMYaBaT ChC CPaBHU-
TEJIHO XOMOTEHHO pa3NpeesieHne Ha CPEIHOTOIUIIHATA 0011a 00IauHOCT, KOSITO ce
nBKY B rpanunute Ha 0,6 no 0,63.

@ur. 1. [IpocTpancTBEeHO pasnpesiesieHue Ha CPEAHOTOAUIIHATA 0011a 00Ia9HOCT
Haja bearapus no carenuTHU AaHHU 3a nepuona 1984-2007 r.

BBTpenHOroAuImHUAT X041 Ha o0mara o0JIa4YHOCT 10 CATeJIMTHU JaHHH 3a 4
XapaKkTepHU KJIEeTKH (ceBeposananna ¢ rpanuiu 43-44°N u 22-23°E, ceBepousToy-
Ha — 43-44°N u 27-28°E, rorousrouna — 42-43°N u 27-28°E, u roro3anagna — 42-
43°N u 23-24°E) 3a Tepuropusita Ha bweiarapus e mokazan Ha ¢ur. 2. OT Hes ce
BIK/Ia, Y€ BHTPEIIHOTOJUIIHUAT X0/ Ha 00Ia4HOCTTa € MOJ00eH 3a Lsiara TepH-
TOpHS Ha CTpaHaTa, KaTo MIABHUSAT MAaKCUMYM € Mpe3 M. MapT U € ChC CTOMHOCTH
ot 0,73 no 0,77. Uma u BropudeH MakCUMyM, KOHTO € Ipe3 M. IEKEMBPHU U € ChC
croitHoct ot 0,70 10 0,72. OCHOBHHMAT MUHHUMYM € IIpe3 M. aBryCT (CTOMHOCTH OT
0,43 10 0,50), kato B IBETE U3TOUHU KIETKH CTOWHOCTUTE MPE3 M. IOJHU Ca CHIUTUTE
KaTo mpe3 M. aBrycT. ToBa, KOeTo MpaBH BIeUaTICHHE OT Ta3u rpaduka, €, 4e B Te31
JIBE KIIETKM O0JaYyHOCTTA Ipe3 TOILIOTO TOJyroaue (ampui-CenTeMBpHU) € I0CTa
MO-HUCKA B CPaBHEHME C KIETKUTE, MOKpUBalM 3anafgHa beiarapus, mokato mpes
CTYIIEHOTO TOJYTOJue CTOWHOCTHUTE Ca IMOYTH €AHAKBU HaBCsKbAeC. [IpnunHaTa 3a
TOBa € MO-CHJIHO M3Pa3eHUST IUIAHWHCKU pesied B 3amajHaTa 4acT Ha CTpaHaTta,
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@ur. 2. BeTpeniHoroauieH Xo Ha od1ara 00Ja4HOCT 110 CaTeIMTHN TaHHH 3a 4 KIIeTKH,
MTOKPUBAIIN pa3INYHH yacTy Ha bearapus 3a meprona 1984-2007 r.

KOMTO crocoOCTBa 3a Pa3BUTHETO HAa BBTPELUIHOMACOBA KyNecTa OOJaYHOCT Ipe3
MIPOJICTTA U JISITOTO.

[IpocTpaHcTBEHOTO pasnpeaeIeHne Ha 00JaYHOCTTa 10 CAaTeTUTHU JaHHU IIpe3
M. MapT Hax bearapus e nokaszano Ha ¢ur. 3. ToBa pasnpeneneHue chbBHaga A0 ro-

RO MAiNIT A

mpe3 M. MapT Haja bearapus 3a mepuoma 1984-2007 1.
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JsIMa CTENEH ChC CPEAHOTOAWIIHUTE cTolHOCTH. Haii-ronsima e obiaayHOCTTa Haj
LEHTpaJHUTE YacTH Ha 3ananHa bearapus (nazg 0,76). Haii-Hucku ca croifHOCcTUTE B
Canpnancko-Ilerpuukoro nosne, roxkHata yacT Ha 3anagHure Pogonu u neHTpaiHara
W n3To4yHara 4yacT Ha /lyHaBckara paBHMHA. [IpaBM BredamieHue CHIIO Taka €IHO
yBeJIUUeHHEe Ha 00agyHOCTTa Hall YepHO Mope 1 KpaliOpeKueTo My, KOETO ¢e IbJIKH
Ha OTHOCHUTEIIHO MO-HUCKATa TeMIIepaTypa Ha MOpcKaTa Bojia M CbOTBETHO Ha Bb3/1y-
Xa Mpe3 TO3M Mecell B CpPaBHEHHUE C TeMIIEpaTypara BbB BbTPELIHOCTTA Ha CTpaHaTa,
KOETO OT CBOSI CTpaHa BOJIY /10 KOHJIEH3allUs Ha ChJIbprKalllaTa ce BbB Bb3/1yXa BOAHA
napa ¢ o0paszyBaHe Ha 00Jalu.

Ha ¢wur. 4 e npencraBeHo pasnpeaeneHueTo Ha oonadnoctta Hajx bearapus npes
M. JIEKEMBpPH, KOraTo € BTOPUYHHUIT MAaKCUMYyM Ha TO3M KJIMMaTH4eH eleMeHT. Tyk
KapTHHaTa € MaJIKO [0-pa3lnyHa B CpaBHEHHUE ¢ M. MapT. Hali-Bucokure ctoiHOCTH
ce HaOroaBaT B KpaiiHaTa I0rOM3TOYHA YacT Ha CTpaHaTa, KOeTo € CBbP3aHO C BT
Ha CpeIN3eMHOMOPCKHUTE LUKJIOHHU Mpe3 Ta3M YacT OT TOJMHATA, IPEMUHABAIIN OT
Ereticko npe3 Mpamoprao kbM UepHo mope. C Hali-Manko 00J1a4HOCT e OTIMYaBaT
I0KHHUTE YacTu Ha 3anagaure Pogomnu.
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®ur. 4. [IpocTpaHcTBEHO pasnpeieneHre Ha odmara 00IayHOCT MO CaTeIMTHH JaHHH
npe3 M. iekeMBpH Haj bearapus 3a nepuona 1984-2007 .

Kato usmno ce Bmka, ye MakCHMaHaTa OOMaqyHOCT Mpe3 Te3W JIBa Mecela ce
NPOSIBSBA TI0 pa3iIMyeH HAYMH — Pe3 M. IEKEMBPH 3aBHUCH MOBEYE OT IIUPKYIALHOH-
HUTE (aKTOPH, AOKATO MPE3 M. MapT 3aBHUCH MIPEJH BCHUKO OT MECTHHUTE (PU3HUKOTEO-
rpadcku pakropu (pened U pasnpenesneHre cya-Bojaa).

Ha ¢ur. 5 e mokazaHo nmpocTpaHCTBEHOTO pasmpenesieHre Ha 00IayHOCTTa o
CaTeIMTHH JaHHU Mpe3 M. aBrycT. Hali-BucokuTe cTOWHOCTH OTHOBO ce HaOoaBar
B IICHTpaJHaTa 3anajaHa yact Ha bbarapus (vag 0,48), KbAETO HATMYUETO HA TTAHU-
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@ur. 5. [IpocTpaHCTBEHO pasnpeesieHue Ha ob1ara 006Ja4HOCT M0 CaTENUTHU JaHHU
mpe3 M. aBrycT Haj bwiarapus 3a nepuoga 1984-2007 r.

HHUTE cII0COOCTBA 32 00pa3yBaHETO HAa BbTPELIHOMACOBH KOHBEKTUBHM oOnauu. Haii-
HUCKHUTE CTOMHOCTH ca B KpaitHaTa roroustodna gact (mox 0,39), kpzeto UepHo Mope
ype3 JIoKaJHaTa OpH30Ba LUPKYJIALKs HaMallsiBa KOJMYECTBOTO HA TaKKWBa OOJIaLy.
[upkynauuoHHUAT (GakTop chiIo ce mposiBsiBa 1 Hag CesepHoTO UepHOMOpHE, KbiE-
TO 00IauHOCTTA € TOBeYe, KOETO € CBbP3aHO C IPEMUHABAHETO HA [10BEYE LIUKIOHH
HaJl TO3U pailoH Mpe3 Ta3u 4acT OT TOJAMHATA.

TpennoBete Ha oOmaTa 00JIAYHOCT B YETUPUTE HU3CICABAHU KICTKH (AeduHu-
paH# 1o-Tope) Mo caTeNMTHH AaHHU 3a repuoaa 1984-2007 1. ca moka3aHu B TaOJI.
1. B cpeqHOroaMIIHUTE CTOHHOCTH HE ce HaOIoAaBaT CTaTHCTUYECKU 3HAYUMHU PO-
MmeHu. [Ipu cpeqHoMeceuHnTe CTOMHOCTH NOBCEMECTHO HaMaJIeHHE Ha 00JaqHOCTTa
3a U3CJICABaHMsI [IEproy ce HabIrogaBa npe3 M. oHu. [lpuunHara 3a ToBa e cBbp3aHa
CbC cTabunu3anusTa Ha aTMocdepara, U3pa3eHa uype3 3aCHiIBaHe Bb3ICHCTBUETO Ha
A30pCKHUS MaKCUMYM, BOJICIIO 10 ChOTBETHOTO YBEJIMUEHUE Ha aTMOC(EPHOTO HAJIS-
raHe 1 MOATHCKAaHE Ha Bb3XOAALINTE Bb3AYIIHH ABWKEHUS. Te3n npouecu Karo 1510
HaMaJsiBaT KOJIMYECTBOTO HA BHTPEIIHOMAcOBaTa KOHBEKTHBHA obOmauHocT. [lourn
MOBCEMECTHO CTAaTHCTUYECKU 3HAYMMO YBEJIMUYECHHE Ha 00Ja4HOCTTa ce HabIroaBa
npe3 M. centeMBpH. ToBa ce IbJDKM Ha OTCIIA0BAaHETO Ha BIMSHUETO HAa A30PCKHUS
MaKCHMYM, 3aU€CTsBaHE Ha LUKJIOHWTE, MOHWKEHUE Ha arMOc(epHOTO HasraHe,
KOETO BOJIH JI0 MIO-ChIIECTBEHN Bb3XOSILIU BEPTUKAIHH JBIKCHNS HA Bb3yXa U 00-
pasyBaHe Ha [oBede odJany.

3a 1a MOXe J1a ce HalpaBH HAKAKBO CPABHEHME C IAHHU OT II0-CTapHU NIEPUOIH, €
crOpana nHpopMaIys 3a odIaTa 00JIaYHOCT M0 Ha3eMHU HAOTIONICHNS B 4 CTaHIHH
— Bunun, Bapna, byprac u Codus, 3a nmepuona 1999-2014 r. IlogOpanu ca TakuBa
CTaHLUH, KOUTO HE Ca MPETHPIEIN CEPUO3HH IIPEMECTBAaHUS ciell cpenara Ha XX B.
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HampaBeHo € cpaBHEHME MEX/Ty CATeITUTHUTE U HA3EMHUTE JaHHU 32 00JIAYHOCTTA 32
nepuozaa Ha npunokpusane (1999-2007 1.), kaTo BcsKka OT YETUPUTE Ha3eMHH CTaH-
[IUY TI0MaJja B 00XBaTa Ha Je(UHUPAHUTE TIO-TOPE YSTUPHU STHOTPATYCOBH KICTKH.
Bbe Buiun pazivkara B CpeHOTOUIIIHUTE CTOMHOCTHU Ha oOmara oonagHoct e 0,1
(0,55 no nazemuu u 0,65 mo carenuTHU NaHHU), BbB BapHa pasnukara ¢ 0,05 (cb-
otrBetHo 0,56 u 0,61), B byprac 11 e 0,08 (0,54 u 0,62) u B Codus — 0,07 (0,58 u
0,65). Kakro ce Bmxza, caTeIMTHUTE JaHHH TOKa3BaT MO-BHCOKa 00IIa 001a4HOCT
B CPaBHEHHUE C Ha3eMHHUTE. ToBa MOXKE Ja C€ AbJDKU Ha Pa3INYHU PUYHHU, HO Haii-
BEPOSITHO JIBE Ca OCHOBHUTE — HEOCTaThb4HA OTKPUTOCT HA XOPU30HTA B MIOBEYETO
OT CTaHIIMUTE W HeJo0paTa MpeleHKa Ha HaOIroaaTessl, Koraro TpsiOBa YUCIICHO Ja
ce U3pa3u NOKPUTOCTTA Ha HebeTo ¢ obnauu. BTopara npuynHa ce BrKAa A00pe Ha
cnenpainara ¢ur. 6. Ha Hes e moka3aH BBTPEIIHOTOAMIIHUAT XOJ1 Ha 00JIAYHOCTTA TI0
CaTeJIUTHH U Ha3eMHHU HaOmoneHus B ctaniwms Codust 3a nepuona 1999-2007 r. Ot
rpadukara sSiCHO ce€ OTKpOsiBa, Y€ Hal-OJIM3KYU ca JABara XoJa Mpe3 MECEIUTEe JIeKeM-
BpH U SIHyapH, JIOKaro B IMEPUOJa MapT-OKTOMBpHU Pa3iMumsiTa ca cepuo3Hu. [Ipes
3UMara 00JIAYHOCTTA C€ PAa3BUBA MPEIAUMHO 10 (PPOHTAIHU CHCTEMH, KOUTO Ca C He-
MPEKbCHATH CJIOECTH O0JalM U MPEIICHKaTa Ha HAaONI0aTels B MIOBEYETO CIIydau €
ynecHena. IIpe3 Tomnara yact OoT roguHaTa npeodiiagaBaT KOHBEKTHBHHUTE OOJIAIH,
KOWUTO MMAaT TOYKOB XapaKTep Ha MPOSBICHUE U ChOTBETHO KOJIMYECTBEHATA OIICHKA
Ha TIOKPUTOCTTA Ha HEOETO CTaBa JIOCTA MO-TPY/IHA, OTKBACTO CE MOIy4yaBar U 3aHU-
JKEHUTE CTOUHOCTH.
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@ur. 6. BeTpeniHorouiiieH Xo/1 Ha 00Ia4HOCTTA IO CATEIUTHH M HA3eMHHU
Habronenus B ct. Codus 3a mepuoma 1999-2007 r.

3a j1a ce mpocuenIT TeHACHIUUTE 110 HA3eMHH JaHHH, Ca U3UNCIICHH PA3IIUKUTE
B CTOHHOCTUTE Ha obuiata oOmayHOCT Mexay Tekymms nepuof (1999-2014 r) u
muHan nepuof (1941-1970 r. cnopen Kiimmaruunust cipaounuk Ha HP Bearapus).
OcBeH yeTHpUTE TOpeH30pOEHH CTAHLIMH € J00aBeHa U OIIE eHa BUCOKOIUTAHUHCKA
— Bp. Mycana. [Ipu cpeaHoroguiHuTe CTOWHOCTH Pa3IMKH MOYTH HSIMa — OTKJIOHE-
HUsTa ca B mopsiabka Ha +0,01. PasnukuTe no Meceny B IeTTe CTAHLUY Ca TOKa3aH!
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Our. 7. Pa3nuku B cCpeTHOMECEUYHUTE CTOHHOCTH Ha 00IIaTa 00JaqHOCT 110 Ha3eMHHU HaOITo-
neHns Mexay Tekyrus nepuon (1999-2014 r.) u munan nepuon (1941-1970 1) B 5 crannuun
B bbarapus

Ha ur. 7. Bukna ce, 4ye B HUCKUTE CTAHIIUU XOIbT € MIOUTH CHHXPOHEH. EMHCTBEHO
Bp. Mycana moka3sa paziu4ue Ipe3 M. MapT, KOraro UMa yBeJIHUYeHHe Ha (OHA Ha
00110 HaMaJIeHHne Ha OOJIAYHOCTTa B HUCKUTE YacTH. 3aTOIUITHETO Ha Bh3/yXa Mpe3
to3u Mmecen (Nojarov, 2014) Boau 10 mo-JI€TEH THUIT Ha 00JaYHOCTTAa, KOETO OT Ha-
OJroaTenTuTe B HUICKUTE YaCcTH C€ OTYUTA KaTO HAMaJICHHE, JIOKAaTO BbPXbT IM0-U4ECTO
ce OKa3Ba B o0JlauHaTa TIOKPUBKA U TOBA CHOTBETHO BOJIH JI0 MIOBUIIIABAHE HA CTOWHO-
ctute. MHave Hail-roasaMo MOBUIICHHE HA 00Iara 00JaYHOCT BbB BCHUKH CTaHIIUU
ce HaOmonaBa mpe3 M. centemBpu (o1 0,1 10 0,12), KoeTo € B CHHXPOH ¢ HaOIrOIaBa-
HUTE TPEHAOBE MPHU CaTEIUTHUTE JaHHU. Hall-u3pa3zeHo HamaneHue ce OT4uTa mpe3
M. HOEMBpH, KOETO 00aue He ce 3a0elsi3Ba MpU CaTCIIMTHUTE IaHHU U O3HAuaBa, 4e
MPOLIECHT € MO-MPOIBIKUTEIICH BbB BPEMETO U CE€ € CIIYUYHII BepOosATHO mpenu 1984 1.
bu morno ga ce HanpaBu U3BOABT, ue cied cpeAara Ha XX B. UMa MOHMKEHUE B
CTOWHOCTHTE Ha 00IaTa 00JavyHOCT Mpe3 M. HOeMBpU B bbiarapusi, Thil Karto Tazu
TEHJICHIIUS C€ TIOTBBPK/IaBa U OT JIaHHU 3a aTMOC(EPHOTO HAJIATaHE M BaJICKHUTE.
IToBcemecTHO TOBHIIICHHE HA OOIAYHOCTTA MM U MTPE3 MECEIUTE FOJIU U aBTyCT, HO
CTOMHOCTUTE Ca MO-MajK{, KOETO HE MO3BOJSABA Ta3W TEHIACHIUS N1a C€ MOTBBPIU
KaTo 3HaunMa. HaOrogaBaHusT Npe3 M. FOHM HEraTUBEH TPEHJ B 00JAaYHOCTTA IO
CaTCeJIUTHH JaHHU CE MOTBBPXK/aBa U M0 HA3eMHUTE HAONIOJCHHS, HO CTOMHOCTHUTE
ca mHOTO TI0-0113Ku J10 (. ToBa 03HauaBa, Ye BEPOSTHO € MMAJIO €JIHO TIOBUIIICHHE Ha
obmaunoctTa 110 70-807™ roguuu Ha XX B., CJIEIl KOETO CJIEJBA MO-PSA3BK CHAa.

CJIBHUEBO I'PEEHE

[IpocTpaHCcTBEHOTO pasmpe/ielicHUe Ha TOJMIITHATA CyMa Ha YacOBETE ChC CITbH-
4eBO rpeeHe B bwiarapus (camo 3a 127 HUCKK cTaHIMHU) 3a mepuoma 1999-2013 1. e
mokazaHo Ha ¢ur. 8. OT Hes ce BIKIA, Y¢ HaAW-HUCKUTE CTOMHOCTH Ce HAOIomaBar B
IIeHTpaHaTa JacT Ha 3anmaana bearapus — mox 2260 gaca roqumiHo. Haif-Brcoku ca
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crorinoctute B Canpancko-Ilerpuukoto mone — Han 2620 yaca roaumso. B M3touna
bobarapus moneto Ha NPOABIHKUTEIHOCTTA HA CTBHYEBOTO IPECHE € MO-STHOPOAHO U
ce IBIKHU B rpanunure Ha 2320 no 2440 gaca ropumHzo. Karo 1sio ToBa mpocTpas-
CTBEHO pa3Ipe/ielieHHe ChBIIAJIa JI0CTa A00pe ¢ pasnpeieiCHUETO Ha CPEIHOTOMII-
Hara 00I1a 00JaYHOCT IO CATEIMTHH JJAHHHU, KOSTO U OU CJI/IBAJIO JIa CE OYaKBa, CIIC/
KaTo O0JaYHOCTTA € SIMH OT BOJCIIUTE (haKTOPH 3a MPOJBDKUTETHOCTTA Ha CIIbHYE-
BoTO TpeeHe. JIunrosa (1981) no nanum 3a nepuona 1951-1976 r. mokassa eaHO poC-
TPAHCTBEHO Pa3Mpe/elicHne, KOeTo B 3anajHa beirapus e mogo0HO Ha HACTOSAIIOTO,
HO B U3touna boarapus uma onpenenenu pasnuuus. [IpomsiHata Ha TOAUITHUTE CYMU
Ha CIIbHYEBOTO I'PECHE B Ta3W YacT HA CTpaHATa B MOMEHTA CE MPOsSIBSIBA MPEAUMHO B
30HAJTHA MIOCOKA, JOKATO B MPEIUIIHUS MEpro € Ouiia MPeIUuMHO B MEPUIMOHAIIHA.
CpI10 Taka B MO-CTapus MEPUOJT CTOMHOCTUTE ca MO-HUCKU U CE€ ABIDKAT B IMANa30Ha
2100 no 2500 u. B nnaHWHCKUTE CTaHIIMM TOAMIIHUTE CYMH Ha CIIBHYEBOTO I'PEEHE ca
MO-HUCKU B CPAaBHEHUE C U3BHHIUIAHUCKUTE U €a, KaKTO clienBa: Bp. Myprar — 2043 4.,
Poxxen — 2250 4. (MHOTO BHCOKa CTOHHOCT, ChIIOCTaBUMA ¢ Te3u B Kpauiero u mo-
TBBpPJICHA OT CPABHUTEIIHO HACKATa 001112 001a4HOCT B Ta3u yacT Ha Pononute), YepHu
BpbX — 1793 4., Bp. boreB — 1794 u., u Bp. Mycana — 1920 4. Ako ce nomegHe BepTu-
KaJHOTO pa3rpejiesicHue (a0CTpaxupaiku ce OT KOHKPETHOTO Teorpad)CKo MOJI0KESHUE
Ha CTaHIMATA), C€ BHUK/IA, Y€ ¢ Hal-MaJiko clibHYEeBH yacoBe € mosicbT 2000—2400 m,
KOWTO Mpe3 MOYTH BCHYKU CE30HH TI0T1a/1a B OOIauHUsI CIIOM.

@ur. 8. I[IpocTpaHCTBEHO pa3npeeeHne Ha TOJUIIIHATA CyMa Ha YaCOBETE ChC CITbHUEBO
rpeeHe B brirapus (camo 3a 12-Te HACKH cTaHIuK) 3a mepuoaa 1999-2013 .

BbTperHoroguiHusAT X0/ Ha MPOABIDKUTETHOCTTA Ha CITbHUEBOTO IPEeHe ce OIl-
pezesst OCHOBHO OT aCTPOHOMHUYHUS (hakTop (BUCOUMHATA HA CITHHIIETO HaJl XOPU30HTA
¥ CHhOTBETHO NMPOABIDKUTEIHOCTTA HA JIeHs) M Ha BTOPO MSCTO OT obmauHocTTa. 1o
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T€3U NPUYMHU MUHUMYMBT B IPOIBIIKUTETHOCTTA Ha CIIBHUEBOTO IpeeHe B brirapus

€ mmpe3 M. JACKEMBpH, a MAKCUMYMbT — TIpe3 M. 0. B ruiaHuHCKUTE YacTH (B mosica
Hay 2000 m) MAKCUMYMBT C€ H3MECTBA KbM M. aBI'YCT MOPaJU [TO-MaJIkaTa 00JaqYHOCT
Torasa. [IpocTpaHCTBEHOTO pa3mpeesicHue Ha OTHOCUTEIHATA TPOIBKUTETHOCT Ha
CITbHYEBOTO TPECHE B U3BBHILIAHMHCKATA YACT HA CTpaHaTa Impe3 M. IEKEMBPH € TIOKa-
3aHo Ha ur. 9. OT Hes ce BIK/Ia, Ye C Hali-HUCKU CTOHHOCTH € CeBepOo3araHaTa 4acT
Ha bwirapus (mox 24% oT MakCMMaJ HO Bh3MOXKHOTO). Hali-ronemu ca croiHOCTUTE
B Canpmancko-Ilerpuukoto mone — Hax 33% OT MakCUMaNIHO BB3MOXKHOTO. C OTHOCH-
TEJIHO MMO-BUCOKU CTOMHOCTH C€ OTIMYaBa U IeHTpaiHata yacT Ha M3rouna bearapus.
Jlo ronsiMa cTerneH ToBa pas3npeesicHue ChOTBETCTBA HA pa3npe/IeiCHUeTo Ha 00may-
HOCTTa Mpe3 To3u Mecell. CpaBHsiBaiiku ¢ nanHute Ha Jluarosa (1981), xourto 3a m.
JIEKEMBpPHU ce ABMKAT OT 25 10 35% oTHOCHUTENHA MPOIBIKUTEIHOCT HA CTBHYEBOTO
rpeeHe, ce BUK/IA, Y€ HAMA ChILECTBECHU PA3IUKH.

F\Enow\"

1
I

]

-

®@ur. 9. [IpocTpaHCTBEHO pa3npeiesieHne Ha OTHOCUTEIHATA MPOABIKUTEIHOCT
Ha CIIbHYEBOTO IPEEHE B U3BbHIUIAHWHCKATa YyacT Ha bbarapus npes M. JeKkeMBpU
3a nepuona 1999-2013 .

Ha ¢ur. 10 e mokazaHo mpOCTPAHCTBEHOTO paslpe/ieicHue Ha OTHOCHTEI-
HaTa MPOJIBDKATEIHOCT Ha CIBHUEBOTO I'PECHE B M3BBHILIAHWHCKATA YacT Ha
bearapus npe3 M. ronu. Hali-HUCKUTE CTOWHOCTH ce HAOIIOMaBaT B IICHTPATHUTE
yacTu Ha JlyHaBckara paBHuHa, KpaunmnieTo u no nporexenue Ha Crapa riaHuHa
(mox 70% OoT MaKCUMaIIHO BE3MOKHOTO). Hali-BHCOKHTE CTOMHOCTH ca B KpaitHU-
T€ I0)KHU YaCTH Ha CTpaHara, KakTo u 1o JJoopymxanckoTo YepHOMOpCKO Kpaii-
opexue (Ham 74% oT MaKCUMaITHO BE3MOKHOTO). ToBa pasmnpenesieHue OTHOBO 110
roJisiMa CTETEeH Ce MOKPHBA C pa3lpe/esIeHNeTO Ha 00JaqyHOCTTa Mpe3 TO3H Me-
cemn. JlanauTe 3a mecern 1o Ha Jlmarosa (1981) moka3Bar CTOMHOCTH 3a ChIINA
mokasaren ot 65 no 75%, karo mo-roisiMaTa 4acT oT bwarapus nomama B nuama-
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he Vel 2,

-

@ur. 10. [TpocTpaHcTBeHO pasnpeieieHie Ha OTHOCUTENHATA TPOIbIDKUTEIHOCT
Ha CIBbHYCBOTO I'PCCHE B U3BBHIIJIAHMHCKATA 4aCT Ha B’I)J'IFapI/Iﬂ Ipe3 M. I0JI
3a nepuona 1999-2013 r.

30Ha 0kosio 65%. BBB Bpb3Ka C TOBa MOXKeE Jla C€ Hal[PaBH MU3BOABT, 4Y€ MPEe3 TO3U
MecCell € HACTHIIIIO YBEIUYCHUE Ha MTPOIBIKUTEITHOCTTA HA CIHHYEBOTO IPeeHE
B TIOYTH BCUYKH YaCTH Ha CTpaHaTa, C U3KIIOUYCHIE Ha KPAWHUTE IOT03aMaHU U
FOTOU3TOYHH PAOHH.

Kaxkro Oerre Bede 1mokazaHo oT (pUTrypHUTe ¢ MPOCTPAHCTBEHOTO pasmlpe/eliecHue U
KOMEHTHpaHO B paspaborkute Ha Biackos (2010, 2012), npe3 XXI B. ce Habmonasa
€IIHO ChHIIECTBCHO TOKaYBaHe Ha OpOs Ha YacOBETE ChC CI'IBHYEBO IpeeHe B bhirapus.
B W3BBHIUIAHMHCKATA YacT TO € OT Mopsirbka Ha okosio 10% (B aOCOMFOTHU CTOWHOCTH
okoso 250 vaca) 3a roguiHara cyma. B riiannHuTe 00avye HapacTBaHe PAKTUYECKH HE
ce HaOmrofaBa. [IprarHNTE 32 TaKOBa BEPTHKAIHO pa3peieieHIe Ha Te3HU TPEH/IOBE IIe
ObJIaT CIIOMEHATH TI0-HATaThK. 3a Jla ce MPOCIENIT TeHICHIIMUTE TI0 MECEIH, Ca H34HC-
JICHU Pa3JIMKUTE B CTOWHOCTUTE Ha TIPOIBIDKATEITHOCTTA Ha CITbHYEBOTO TPECHE MEXKTY
tekymms nepuon (1999—2014 r.) u munan nepron (1951-1970 r. cnopen Kimmmaruanamst
cnpaBounrk Ha HP Bwarapus). Pesynararure 3a tpu nucku (Pyce, Bapna u Codus) u
e/lHa IUTaHuHCKA (Bp. Mycaua) craHius ca nokasanu Ha ¢ur. 11. Bmxkna ce, ue HapacTBa-
HETO Ha MPOABIDKUTEITHOCTTA Ha CITBHYEBOTO IPEEHE B HUCKUTE CTAHIIUU CE OCHIIECTBS-
Ba Tpe3 [TOYTH BCHYKH MECEIH, KaTo Hall-u3pa3eHo € B reproia MapT-toHd. OTpunaren-
HU TEHJICHIIMU CE€ HAOIIOaBaT CaMo Mpe3 CENTeMBPU U OKTOMBPH, KOETO € B CHHXPOH
C YBEIIMUCHUETO Ha o0llaq4HOCTTa ToraBa. Bpex Mycana cresa oOImTe TeHASHIINH 110
MECEILH, CaMO Y€ CTOMHOCTUTE ¢a MHOIO IO-HUCKH M ce IBIKAT 0Koio 0. YBenuueHue
Ha MPOABDKUTEITHOCTTA Ha CIIFHYEBOTO TPECHE Ce HaOJIro/IaBa B IEpUOJia Mali-aBrycCT,
JIOKATo MPe3 MECEIUTE CENTEMBPH M OKTOMBPH HAMAJICHHUETO € HAl-TOJISIMO.

Kopenanusta Mexay MpoabDKUTETHOCTTa HA CI'BPHUEBOTO TpeeHe W olIara
oOmadynocT 3a nepuona 1999-2014 r. cnopen HaOMIONEHUATa B TPH HHUCKH M €lHA
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@ur. 11. Pa3nuku B cpeTHOMECEUHUTE CTOMHOCTH Ha MPOIBJDKUTEITHOCTTA
Ha CII'BHYEBOTO IpeeHe Mexay Tekyuus nepuon (1999-2014 r.) u munan
nepuon (1951-1970 ) B 4 cranuuu B bparapus

TJIAHMHCKA CTAHITUS € IMOKa3aHa B Ta0u. 2. OOMMSIT Teproj MEKTy CATeTUTHUTE Ha-
OJrozieHusT Ha 00JIAYHOCTTA U MPOABDKUTEIIHOCTTA Ha CIIBHUEBOTO IPECHE € TBBPJC
KpaTbK, KOETO HE MO3BOJISIBA J]a CC M3UMCIIAT HAJCKHU KOPEJIAIIMOHHN KOS(HIICHTH.
Ha ropumnua 6a3a croliHOCcTHTE ca B AuanazoHa oT —0,93 mo —0,95 u ca craructu-
YyecKH 3HayuMu. [1o MECEIU CHhIIIO BCUUYKH CTOMHOCTH Ca CTaTUCTUYECKU 3HAaYUMH,
KOETO 03HauaBa, ue 00JIAYHOCTTAa UMa OCHOBHA POJIsl IIPH ONPEACISTHETO Ha MPOIAbII-
KUTCJIHOCTTA Ha CIIBHYCBOTO I'PECHC KAKTO B HHUCKUTC, TaKa U B INIAHUHCKUTEC TC-
putopuu. Jlo momo6uu m3Boam moctura U Kamuesa (19550), koATo ycTaHOBsBa 3a
Coous 3a nepuozaa 1897—1946 r. MeceuHr KOpEJIAMOHHU KOS(HUIICHTH B AMaIia30Ha
ot —0,71 no —0,91. Karo msuto Moke 1a ce TpueMe, 9e BapualuuTe B 00Ja9HOCTTA
onpeneistT okono 85-90% OT BapuanuuTe B MPOABIIKUTEIIHOCTTA HA CITHBHYEBOTO
rpeeHe.

Tabnuma 2
Kopenayus mexcoy npoovidcumernocmma Ha CIbH4e80MO peeHe
u obwama obnauHocm no Hasemuu HabmodeHus 3a nepuoda 1999-2014 .
(cmotiHocmume ca cmamucmuyecku SHa¥UMiL)

I Im | mr|Imv | v Vvl |vll vl IX | X | XI | XII |Iox.
Bunun —0.93 [-0.94 [-0.81 |-0.91 -0.86 |-0.88 |-0.90 (-0.88 |-0.88 |-0.97 (-0.89 (-0.82 |-0.94
Bapna —0.83 [-0.95 [-0.86 |-0.90 (-0.91 |-0.88 |-0.96 -0.70 |-0.89 |-0.60 (-0.96 (—0.82 |-0.93
Codus —0.88 [-0.96 -0.91 |-0.93 (-0.96 |-0.98 |-0.93 (-0.82 |-0.85 |-0.96 (-0.93 (-0.96 |-0.93
Bp. MycaJja |-0.83 |-0.94 |-0.86 [-0.90 |-0.69 |-0.65 |-0.99 |-0.96 |-0.79 |-0.98 |-0.69 |-0.96 |-0.95

48




Ta3u 3aBUCHMOCT SICHO MOXe Jia ce Ipociieu U Ha ¢ur. 12, KbJeTo ca npe-
CTaBCHH BHTPCUIHOTOIUIIHUTE XOJ0BE HA PA3JIMKUTE B OOIaYHOCTTA (110 HA3EeMHH
HAOJIO/ICHNS) M MPOJBIDKUTEIHOCTTAa Ha CIIBHYEBOTO rpeeHe B craHius Codus.
PaznukuTe ca m3uMCIeHU Ype3 U3BAKIAHE HA CTOMHOCTUTE 3a MO-CTapus MEPUO.
(1951-1970 1. 3a capHYeBOTO TpeeHe U 1941-70 1. 32 001a4HOCTTA) OT CTOMHOCTHUTE
Ha mo-HoBus niepuoy (1999-2014 r.). fIcHo ce Bk/a, Ye MOBUINABAHETO HA KOJIH-
YEeCTBOTO Ha OOJIAYHOCTTA BOJY JIO HAMajsBaHE Ha MPOIBDKUTEIHOCTTA HA CII'HH-
YEeBOTO rpeeHe U oOparHoTo. Haii-no0pe ToBa ce HaOmrogaBa mpe3 M. CENTEMBpPH.
Jpyroro, K0eTo NpaBu BICUYATICHUE HA Ta3u rpaduka €, 4e JOKATO Pa3JIMKUTE B
CPEeIHOMECEUYHUTE CTOMHOCTH Ha O00OJIAYHOCTTA ce KoyiehasT okoio 0 (Ha roaumrHa
0a3a MPaKTUYECKH HSIMa MPOMEHH B KOJIMYECTBOTO 00II[a 00JIaYHOCT), TO Pa3IHKUTE
B CPEIHOMECEUHHUTE CTOMHOCTU HA MPOABDKUTEIHOCTTA Ha CIBHUYEBOTO I'PECHE ca
MIPEUMHO TOJIOKUTENHY, KojeOaemm ce okoso +20 4. ToBa moka3sa, 4e HaOIrOIa-
BaHOTO B IIsJ1aTa U3BHHIUIAHWHCKA YacT Ha bbarapusi HapacTBaHe Ha MPOBIHKUTEI-
HOCTTa Ha CTBHYCBOTO TPECHE HE ce JIBJKU Ha (hakTopa obinagHocT. Ciies KaTo HiIMa
MIPOMEHHU B ACTPOHOMHUYECKUTE U MECTHUTE (OTKPUTOCT HA XOPU30HTA, MECTOIMOIO-
KeHue) Gpusukoreorpadcku GakTopH, TO SAUHCTBEHATA IIPUYMHA 32 Ta3H TCHICHITUS
Ou MorIa 1a ObJie MPOMSIHA B MMPO3PAUYHOCTTA HA aTMoc(epara.
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Owur. 12. BpTpemHOTOANIIIEH X0 Ha Pa3INKUTE B CPEAHOMECEYHATa 00IAgHOCT (IO Ha3eM-

HU HaOJIONEHNSI) ¥ Pa3IMKHUTE B MPOIBDKUTEIHOCTTA HAa CITBHYEBOTO IpeeHe (IO MECeIn)

B Codus. Paznukute ca U3UUCICHU Ype3 U3BaXK/IaHE HA CTOMHOCTHUTE Ha ITO-CTapHsl MEPUOJ

(1951-1970 r. 3a cipHYeBOTO IpeeHe U 1941-1970 r. 3a 00OnauHOCTTA) OT CTOMHOCTUTE HA
no-HoBus nepuon (1999-2014 r)

B merus oumenwuen poknax Ha Intergovernmental Panel on Climate Change
(IPCC, 2013) Temara 3a mpo3padHOCTTa Ha atMocdepara U ChIbpPKAHUETO Ha ae-
pO30JIH B Hes € 3acerHara CpaBHUTEIHO MOAPOOHO, KaTo ce MoJ4epTaBa, 4e ormpe-
JIJITHETO Ha JIBJITOCPOYHH TPEHIOBE, JBJDKAIIHN Ce Ha €CTECTBEHH M3TOYHHUIIM Ha
aepo30Ji, € CPaBHUTEITHO TpynHO. CHUTyalusaTa IPU aHTPOTIOTEHHUTE U3TOYHUIIN €
mo-7100pe n3ydeHa. OCHOBHHUAT W3BOJ B JOKJIA/Ia 110 OTHOIIIEHHE TPO3PAaYHOCTTa Ha
armocepara e, ue Ha 06a3ara Ha CaTEIUTHU U HA3€MHH M3MEPBaHU MPO3PAIHOCTTA
Haj EBpona u u3tounara yact Ha CAIL] ce yBennuaBa ot cpenara Ha 90 roguHu Ha
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XX B. HazemMHuTe m3MepBaHus Ha aepo30iu (Hal-Beue rmpax) rmoka3BaT HamMalleHHe
Ha TAXHOTO KOJMUYECTBO OT NpUOIM3UTENHO cpenara Ha 807 rognHu B yacTtu ot EB-
pora u CAILl. OGsicHeHneTO 3a Te3W TEeHICHIIMU MOXKeE Jla Ce ThPCH B TUHAMHKATA U
Pa3sBUTHETO HA NKOHOMUYECKHTE MPOLECH, KAKTO Ha PETHOHAJIHO, TaKa M Ha IV100aJ-
HO paBHUIE. OCHOBHUAT U3TOUYHHUK HA TAKBB TUIl 3aMbPCSIBAaHE € IPOMHIIUICHOCTTA.
B kpas na 807 1 Hauanoro Ha 90™ ronuHu Ha XX B. B I3Touna EBpona pyxBart ToTa-
JUTApPHUTE PEKUMHU, KOCTO JOBEJIE U 10 ObP3 yHaabK Ha HNKOHOMHUKATa B CbOTBETHH-
Te bpkaBu. ChIEBPEMEHHO B TO3H IEPHOJ IOISIMA YacT OT 3aMbPCSIBALLUTE TPOH3-
BozctBa Ha 3ananHa EBpona u CAILL ca u3HeceHn oCHOBHO B nocoka Azus. Bcuuko
TOBa JIOBEJE U 10 HaMaJIsiBaHE Ha aHTPOIIOTEHHOTO 3aMbPCSIBAHE HA Bb3IyXa.

V3MeHeHneTo Ha CpelHOTOIUIIHUTE CTOMHOCTH Ha ONTHYHATa AcOeIrHa Ha
aepozonute B kietka 43-44°N u 28-29°F (B HemocpecTBeHa OIM30CT 70 CTaHIIHA
Bapna) 3a mepuoma 1982-2005 1. e mokazano Ha ¢ur. 13. Ha Hes ce Buxa, 4e Ch-
IIECTBEH CIIaJ] Ha T€3M CTOMHOCTH ce HaOmrogaBa okoino 1995 r. ToBa o3HayaBa, ye
KOJINYECTBOTO a€PO30JIM HAMaJIsiBa U CbOTBETHO IPO3PavHOCTTA Ha arMocdepara ce
yBenuuara. ToBa moTBbpkaaBa, ue HanpaseHure B [IPCC ARS n3Boau Baxar ¢ bJiHa
CHWJIa ¥ 32 TEPUTOPHATA HA bBITapus, Thil KaTo H3MEPEHUTE CTOWHOCTH B KpaOpex-
HHUTE YacTH A0 TojisiMa CTeNeH ca (PyHKLUS Ha U3TOYHHMLIM Ha acpo30Jid, HAMUPAIIN
Ce Ha CyIllaTa B CbOTBETHHMS IPUIICKALL PAiOH.
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— i 10TKA 43-44°N 1 28-29°E

@ur. 13. CperHOTOMUIITHN CTOMHOCTH Ha ONTHYHATA 1e0eTIMHa Ha aepo30iHTe B KieTka 43-44°N
u 28-29°E (B HEmocpeacTBeHa 01u30CT 110 cT. BapHa) 3a mepuoaa 1982-2005 1.

3a ;a ce mpocyensiT IbITOCPOYHUTE TPEHAOBE B IPOIBIDKUTEITHOCTTA Ha CIIBH-
YeBOTO TpecHe, ca chrOpanu JaHHM 3a nepuoma 1960-2014 r. 3a ae cranmuu — Co-
¢us u Bapua. XonbT Ha CpeTHOTOTUITHUTE CYMHU € TIoKa3aH Ha ¢wur. 14. Bmkna ce,
Ye ChIIEeCTBEHO YBEIMYCHNE Ha CTOMHOCTUTE ce HabmonaBa B riepuona 1990-1996 r.
(Codusa) m 1994-1996 1. (Bapna). ToBa € TOUHO TIEPHOABT, B KOHMTO CE OTUYNTA yBE-
JTMYaBaHe Ha MMPO3PavyHOCTTa Ha aTMoc(epara U HaMaJsiBaHe Ha aepO30JIUTE BB Bb3-
nmyxa Haja EBpoma u 3anannara gact Ha YepHo Mope. OTTYK MOXKeE /1a ce HallpaBH U
W3BOMIBT, Y€ MPOABIDKATEITHOCTTA HA CIIFHUEBOTO TpeeHe B buarapus Oenexu yBe-
nuaeHue B Kpas Ha XX B., KOETO ce€ ABJDKM Ha YBEJIIMYCHUETO HA MPO3PavyHOCTTa Ha
armocepara. OcBeH TOBa OCHOBHHATE W3TOYHHIIA HA aepPO30JIH, KOUTO MPEKPATIBAT
JIETHOCTTA CH TIPe3 TO3M MEePUOJ, ca OWIIH Pa3NoI0KeH! B HUCKUTE YacTH Ha brira-
pUs ¥ CHOTBETHO Ca 3aMbPCSIBAIIM OCHOBHO MpU3eMHUs arMocdepeH cioit. ETo 3ammo
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Our. 14. ToaumHu CyMH Ha IPOAB/DKATEIHOCTTA Ha CiIbHUEBOTO TpeeHe B Codus u Bapua
3a nepuoga 1960-2014 r.

B IJJTAHWHCKHTE YacTu Ha brirapust He ce HaboaBa mpoMsiHa Ha IPOBIDKUTEITHOC-
TTa Ha CITHYEBOTO IPeeHE, Thil KATO TaM MPO3PAYHOCTTa HA arMocdepara, KakTo U
obmaTa 00JIAYHOCT, HE CE € MPOMCHHJIA CHIIIECTBEHO.

[IponbIKUTETHOCTTA HA CITLHYEBOTO TpeeHe B bhirapus ce uamMepna ¢ MoMo-
1ITa Ha Xenuorpadu, KOUTO MPOTapAT JICHTA MPH JIOCTUTAHE Ha ONpeJieicHa HHTCH-
3MBHOCT Ha CJTbHYEBaTa pajuanus. Ta3u HHTEH3UBHOCT 3aBUCH OCHOBHO OT IPO3pay-
HOCTTa Ha arMocdepara u BucodnHara Ha CirpHIIETO Hag Xopu3oHTa. OOHKHOBEHO
CJIe/l M3TPEB M MPE/IM 3aJie3 UMa OIPEICIICH MEPHUO]], KOTATO MOPal HUCKOTO TOJIO0-
skeHre Ha CITBHIIETO HAJl XOPU30HTA, MHTCH3UBHOCTTA HA CIbHYEBATA PajHalus ¢
ciaba ¥ ChOTBETHO XeNUOrpadbT HE MPorapsi JICHTaTa U He Ce OTYUTA CITbHYEBO Ipe-
ene. [Ipu yBennyaBane Ha mpo3padyHOCTTa Ha arMocdepara odaye U B TE3U 4aCOBE OT
JICHS 11I€ CE YBEJIMYM HHTCH3UBHOCTTA HA CI'bHYEBATA PAJIMAIUS, KOSTO e TPEMUHE
criennUYHUS 32 ypeia npar Ha 4yBCTBUTEIHOCT M ChOTBETHO IIIE CE OTYETE HIKAKBO
JIOTIBITHUTEITHO CI'IbHYEBO IpecHe. ToBa € eluH Bb3MOXKEH MEXaHH3bM, KOMTO 00SICHSI-
Ba YBEJIMYEHATa MPOABIDKUTEIHOCT Ha CIThHYEBOTO IpecHe B bhirapust.

3AKJ/IFOYUEHUE

CarenuTHUTE aHHU 32 00IAUHOCMMA 1aBaT CPABHUTEITHO MO-O0EKTHBHA Kap-
THHA, KOSITO MOKAa3Ba IMO-BHCOKU OT JOCEra BB3NPHUETUTE CTOMHOCTH Mpe3 MOUTH
BCHYKH MECENM OT IO/INHaTa, ¢ U3KJIIUeHUEe Ha 3uMHuTe. [Ipe3 mo-romsMara yact
OT rofIMHaTa MPOCTPAHCTBEHOTO paslpeneieHUue Ha OOJavyHOCTTa CE ONMpEAessl OT
MecTHUTE (husnkoreorpad)cku GaxTopu, kato pened U rpaHuna cyma-soaa. [lopaan
TOBa LEHTpaJHaTa 4acT Ha 3amagHa bearapus, KoATO € ¢ IUIaHMHCKO-KOTJIOBUHEH
XapakrTep, ce OTMuYaBa ¢ Hail-ronsiMa obmadHocT. Ilpe3 3uMHUTE Meceuu ce yBe-
JMYaBa BIMSHHUETO Ha LMUPKYJIANUMOHHMS (DaKTOp, M3pa3eHO OCHOBHO Ype3 MpPEeMU-
HaBalllUTE Ha IOT OT bbearapus HUKIOHHU, KOETO CE€ OTpa3siBa MO CbOTBETHUS HaYMH
BBbPXY IPOCTPAHCTBEHOTO pa3npeseieHue Ha 00JaqHocTTa. B cpaBHeHue ¢ qanHuTe
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OT Ha3eMHHUTE HAOIIONCHUS CAaTCIUTHUTE JIAHHH MOKA3BaT MAJIKO MMO-Pa3INueH BbT-
PEIIHOTOMIIICH X0/ Ha 00JIAYHOCTTA, KATO OCHOBHUAT MAaKCUMYM € IIPe3 M. MapT, a
BTOPUYHUSAT MAKCUMYM OCTaBa Mpe3 M. AeKeMBpU. MUHUMYMBT U NpPU HA3EMHUTE,
Y TIPU CaTeIIUTHUTE U3MEPBAHUs € TIpe3 M. aBrycT. Ha ce HaOmonaBar HIKaKBYU PO-
MEHU B CPEJHOTOJUIIIHUTE CTOMHOCTH Ha obOmara obnayHoct. [Ipe3 M. centemBpu
¥Ma ChIIECTBEHO YBEIMUYCHHE, JOKATO IPEe3 MECEIUTE FOHU U HOEMBPH ce HaOIro/a-
Ba 3HAYMMO TIOHWKCHUE B CTOMHOCTHUTE Ha oOmiara oonayHoct. [loHmkenunero npes
M. IOHH c€ € ciiydmiio B kpasd Ha XX u HadasoTo Ha XXI B., TOKAaTO MOHUKEHUETO
Mpe3 M. HOEMBPH € CTaHaJIo MPe3 BTopaTa MojaoBuHa Ha XX B.

[IpocTpaHCTBEHOTO pa3NpeNeICHUE HA NPOOBANCUMETHOCMINA HA CITbHYEBOMO
epeene B bparapus 1o roiasiMa CTENEH ChBMIaAa ¢ IPOCTPAHCTBEHOTO Pa3NpeeiCHIE
Ha 00J1aYHOCTTA, KaTO PAaHOHUTE C MO-ToJIsIMa O0IAYHOCT UMAT TIO-MaJIKa TIPOJIBJIKH-
TEJTHOCT Ha CITbHYEBOTO IpeeHe U o0parHoTo. Kopenanusra Mex 1y Te3u /1Ba eJeMeH-
Ta € CTATHCTUYECKU 3HAuMMa ¥ MOXKE Jla Ce IPUeMe, Y€ BaphaluuTe B 00Ja4YHOCTTa
onpeneNsT 10 0koio 85-90% oT BapuanuuTe Ha NPOIBIKUTETHOCTTA Ha CITbHYEBOTO
rpeeHe. Ilpe3 mocnenHuTe JBE NECETWIETUS CE€ HAOMIONABa ChINECTBEHO MMOKAYBa-
HE Ha YacOBETE ChC CIbHUYEBO I'PECHE B HUCKUTE YacTU Ha bbirapus mpe3 moutu
BCUYKH MECEIH, C U3KIIOUCHHE Ha MECEIUTE CENTeMBPU U OKTOMBpPU. OCHOBHUST
(hakTop, KOWTO MPEIU3BUKBA TOBA MIOKAYBaHE, € YBEIMYABAHETO HA MPO3PAYHOCTTA
Ha arMoc(epara mpe3 TO3U MEPUOl, CBbP3aHO ChC 3aKPUBAHETO HA MHOT'O IPOMHIII-
JIEHU TPOU3BOJICTBA KAKTO B CTpaHara, Taka u B EBpona. Ilo To3u HaunH HamamnsBa
KOJIMUECTBOTO Ha M3XBBPJISIHUTE aepo30iid B arMochepara. To3u edekT obaye He ce
MpOsIBSIBA B IUIAHMHCKUTE YacTu Ha bbarapus, Thil KaTo Te ca JOCTaThYHO OTAAJEe-
YEHU OT U3TOYHHUIIUTE Ha 3aMBbPCIBAHE U B TSIX MPOABIKUTEIHOCTTA HA CITbHYEBOTO
rpeeHe He THPIHU CHIICCTBEHU IPOMEHU MPE3 MOCICTHUTE 1ECETUIICTHSI.
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MOHUWUTOPUHT HA EKOJIOTMYHM S PEUEH OTTOK
B YCJIOBUS HA KJIIMMATUYHU U3MEHEHUSL, 3ACYIIIABAHE
1 BOJEH HEJJOCTUT

Muna Yunuxosa-Jlrobomuposa’

B ycnoBusTa Ha KIIMMaTUYHU U3MEHEHMS], 3aCyIIIaBaHe W BOJCH HEOCTHT €C-
TECTBEHOTO (PYHKIIMOHHWpPAHE HAa PEUYHHUTE U CBHP3AHNUTE C TSIX CyXO3EMHHU €KOCHCTe-
MU € U3IPABEHO MPeJl PeANIIa IPEAN3BUKATEIICTBA, KaTo 32 Hall-3HAYMMO MOJKE J1a Ce
MIpreMe OCUTYPSIBAHETO Ha MOIXO/AIIA cpesia 3a pa3Butre. Criopes AeiCTBAIIOTO B
CTpaHaTa HM 3aKOHO/ATEJICTBO M BB3IIPHETH MPAKTUKH 3a IIEITa Ce ONpeesss MUHH-
MAaJTHO JIOTyCTHM OTTOK B peKHTe, Ne(pUHUPaAH KaTO €KOJIOTHYCH OTTOK. 3a M3sICHSIBA-
He Ha Ipo0IeMuTe, CBbP3aHM C 00e3MeYaBaHeTo My, B HACTOSIIMS MaTeprall HaKpaT-
KO ca Mpe/ICTaBEH! OCHOBHUTE M3WCKBAHMS IO OTHOIIIEHHE HA HETOBOTO OTIPENIEIIsTHE
¥ KOHTPOJ, KaTo € Mpe/ICTaBeHa M aBTOPCKa METONYHA paMKa, 00eIMHBAIa [BaTa
BBIIPOCA, C OTYNTAHE HA 3aCHJICHUS HATHCK BCIEJCTBHE HA KIMMAaTHUYHUTE U3MEHE-
HUS, 3aCyIIaBaHETO U BOAHUS HEAOCTHUT. lIpeanoxennsara ca mpakTHIECKH peaTn3u-
pyemu, KaTo B ITOJKPETa € MpejiokeHa METOMYHA paMKa 3a TIXHOTO OCHIIECTBSABA-
HE C MTOMOIIITa Ha CHCTEMA 32 MOHUTOPHHT Ha €KOJIOTUYHHS peUeH OTTOK.

Knrouoeu Oymu: CKOJIOTUYCH OTTOK, PEYHU CKOCUCTEMHU, CUCTCMH 3a MOHUTOPUHI HA
€KOJIOTUYHHUA OTTOK, 3aCylIaBaHE, BOOEH HEAOCTUT

MONITORING OF THE ECOLOGICAL RIVER FLOW
IN CONDITIONS OF CLIMATE CHANGE, DROUGHT
AND WATER SCARCITY CONDITIONS

Mila Chilikova-Lubomirova

Abstract: In case of climate change, drought or water scarcity conditions natu-
ral rivers and related to them terrestrial ecosystems function are faced to number of
challenges. Basic measure for their protection is to ensure an appropriate media for

' HUMX-BAH, milasemail@yahoo.com
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thier growth. Regarding enforced in Bulgaria legislation and applied practices for
the purpose a minimum permissible streamflow into rivers, defined as ecological
flow is adopted. For the problems connected to its maintainance in the article briefly
are presented main requirements connected to its determination and control with
a proposal of authors methodological frame covering both aspects with regard to
the growing impact of climate change, drought and water scarcity problems. The
proposals are appropriate for practical realization and as a proof a new methodologi-
cal frame for a system for the river ecological flow monitroing including presented
aspects is suggested.

Keywords: ecological flow, rivers ecosystems, ecological flow monitoring, drought, wa-
ter scarcity

BbBE/IEHUE

3adecTUINTE MPOSBU HA EKCTPEMHH SBIICHUS, Pas3TIeKIaHM B KOHTEKCTa Ha
KITMMAaTHYHATE W3MEHEHsI, OKa3BaT CHITHO BIMSHUE BBPXY MPUPOJHUATE BOIU. YacT
OT TSIX Ca 3aCyIIaBaHETO M OIYCTHHSIBAHETO, HEPSIKO ChI'BTCTBAHU OT BOJICH HEJIOC-
THUT, B pe3yATaT Ha KOUTO PEYHHUAT OTTOK CHJITHO HaMalsiBa, OKa3BaKW HETaTHBHO
BJIMSTHAE BHPXY Pa3BUTHETO HA BOJHHUTE M CBBP3AHUTE C TAX CYX03€MHHU €KOCHCTEMHU.
3a mpeAoTBpaTABaHe Ha MOJOOHY BPEIHU BH3ACHCTBUS M KaTO MspKa 3a MO IbpKAHE
Ha eKOCHCTEMHOTO pa3HOOOpa3e MPUOPUTETHO CE TIPENOPhUBa OCUTYPSIBAHE HA MU-
HUMAJTHO JIOITyCTUM OTTOK B PEKHTE, WIIH T.HAP. EKOJIOTHYeH OTTOK. B bbarapus To3n
MIPOIIEC € 3aKOHOBO perIaMEeHTHPaH, BKIIFOYUTETHO KaTO H3UCKBAHE MTPH pa3padboTBa-
HETO ¥ npuiaraneto Ha [iraHoBeTe 3a yrpaBieHne Ha peuyHH OaceitHH, BKITIOYBANKH
CIIETHUTE TIPOIIEyPH:

e Konmm4yecTBeHO OIpe/iesisTHe Ha H3UCKYEMUS €KOJIOTHYEH OTTOK;

o JlepuHnpane Ha MEPKUTE, CBBP3aHH C HETOBOTO 00E3TIeYaBaHe;

e OchIlecTBsIBaHE Ha HAOEIA3aHUTE MEPKU;

e [IpakTi4ecKu KOHTPOI.

OchInecTBIBaHETO HA €PEKTHBEH KOHTPOJ TI0 OTHOIIIEHHE 00e3MeuaBaHeTo Ha
€KOJIOTHYEH OTTOK B PEKHTE € criermduydHa 3a1a4da. Ts € cBbp3aHa ¢ MPOBEXKTAHETO
Ha U3MEPBaHUS B PEATHU YCIIOBHS, CJIE]] KOETO TaHHUTE OT U3MEPBAaHE CE CPaBHIBAT
ChC CTOMHOCTTA Ha HEOOXOAUMUS 3a 00e3IleUaBaHe €KOJOTHUYEH OTTOK. 3a M3SICHS-
BaHE Ha MPOIeaypaTa B PE3IOMUPAH BUJ B HACTOSINATa CTATHs Ca MPEICTABEHN OC-
HOBHHTE CTIen()UKH Ha ABATa IMPOIIeca, C IPENIOKEHHE 3a MPAKTHIECKH TTPUII0KIM
METOJI 32 OlleHSIBaHEe Ha €KOJIOTUYHHUS OTTOK, OTYHTAII IPOIIECUTE Ha 3acyIlaBaHe H
BOJICH HEJIOCTUT B YCIIOBUATA HA KJIMMATHYHN N3MEHEHUS.

OINPEAEJIAIHE HA MUHUMAIJIHO JOITYCTUMMA OTTOK B PEKUTE
B YCIJIOBUA HA KIIMMATUYHU U3BMEHEHNW A U 3ACYILIABAHE

B P. bearapust 3akoHBT 3a BOIUTE pPEIVIAMEHTHUPA METOIHUTE U TMPaKTHKHUTE,
CBBp3aHH ¢ 00e3levaBaHe Ha eKOJOTMYHHUTE YCIOBUS 3a Pa3BUTHE HA BOAHUTE €KO-
CHCTEMH U BIIaKHU 30HU. OCHOBHUTE MEPKH B Ta3H Hacoka ca aeduHupanu B [1aBa
8 — Omassane Ha BOAWTE M BOAHUTE 00eKTH, wi. 116, wim. 117, un. 135 u umm. 188.
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Un. 116, 1. 4 pernaMeHTUpa HEOOXOIUMOCTTAa BCHUYKH BOJM W BOJHU OOCKTH
Jla ce Ora3BaT OT M3TOIIaBaHe, 3aMbPCSIBAHE M YBPESKIAHE C 1€ MOIbPKaHEe Ha
HEOOXOIMMOTO KOJIMYECTBO M KAaueCTBO Ha BOJIUTE W 3/IPABOCIOBHA OKOJIHA Cpela,
ChXpaHsBaHEe Ha CKOCUCTEMHUTE, 3ala3BaHe Ha JaHamadra v NpeAoTBpaTsIBaHEe Ha
cromanckuTe met. ChraacHo wi. 117, an. 1 3a oma3BaHe Ha BOJHUTE €KOCUCTEMHU U
BJIQKHUTE 30HH CE PerIaMeHTHpa 00e3leuaBaHe HAa MUHUMAIIHO JIOITYCTUM OTTOK B
pekute. MeToaukara 3a H3UMCICHUETO My € YTBbpPJICHa OT MUHHUCThPA Ha OKOJIHATA
cpena u Boqute cbe 3anosea NePJ[ — 1383/18.11.2003, nocranoBsiBaiia ,,00e3mne4a-
BaHE Ha OTTOK paBeH Ha 10 Ha CTO OT CPEAHOTO MHOTOTOUIIIHO BOJHO KOJIHYECTBO,
OTIpPE/ICTICHO Bb3 OCHOBAa Ha MH(OpPMAIUs OT MPEICTABUTEIICH MEPHOJ, Karo TOBa
BOJIHO KOJIMYECTBO HE MOXKE Jia ObJie MO-MaJIKO OT MUHUMAIHOTO CPEAHOMECEUHO
BOJTHO KOJIMUECTBO C 00e3MeueHOCT 95 Ha CTO 3a ChOTBETHHUS IIYHKT IIPU HEHAPYIIICH
pexuM™. KbM MOMEHTa Je(UHUPAHETO HA MPEICTABUTEIHUS IEPUOL HE € Karero-
PUYHO 3aKOHOBO M METOAMYECKH 000CHOBAHO.

OTunTaliKy CUTHATA YSI3BUMOCT Ha HAJIMYHUS B PEKUTE BOACH PECypC OT MpoIie-
CH KarTo 3acylllaBaHe W BOJICH HEJOCTHUT, TYK IIpeyiaraMe Te3u MPoIecH J1a ObaaT OT-
YETCHU MPU ONPEACISTHETO Ha CKOJIOTUYHHSI MUHUMYM. TOBa MOXeE J]a C€ OCBIIECTBH
4pe3 MpUIaraHeTo Ha eIMHHA PaMKa, OTYHUTAIIA U TPOSBICHUETO Ha TE3U MPOLIECH, C
MOCJIE/IBaIa Bb3MOXKHOCT 32 CPABHUMOCT Ha PE3YyJITATUTE U YCTAHOBSIBAHE HA B3au-
MOBP'B3KATa 10 OTHOIICHHUE HA MPOSBICHUETO UM.

B mpakTukara ChIIECTBYBAT pa3jiMyHU METOAM 33 aHAJIHM3 Ha XHUIPOJIOKKOTO
3acyllaBaHe W BOJHUS HEIOCTHUT. XapaKTepU3UPAHETO Ha IMPOLECUTE €IHO3HAYHO
MOKe J1a ce U3BBPILY C IOMOIITa Ha sicHO AepuHupanu naaexcu (Merida et al., 2014;
Yunukoa-JIrobomuposa, 2013).

Karo Haii-moxo/s1i 3a Hy>KIUTe Ha U3CIISIBAHUATA, CBbP3aHHU C JCTCPMUHHUPA-
HETO Ha SKOJIOTMYHUS OTTOK M Pa3BUTUETO HA PEYHUTE SKOCUCTEMH, ITPEIIOPhYBAME
npuioxenrneto Ha CranaapTu3upanus uHeKC Ha oTToka (SRI). UHaekchT cimyxu 3a
JIMATHOCTHKA HA ChCTOSHUETO HA PEUHUS OTTOK B 3aBUCUMOCT OT JIOCTUTHATHUTE TIpa-
TOBU CTOHHOCTHU. B mpakTukara ca Bb3MPUETH CIACTHUTE XUIPOIOKKH KATETOPUU:

Tabnuma 1
Ckana na uoenmugpuxayusi ha Cmanoapmusupanus unoexc va ommoxa (SRI)

Croiinoct Ha SRI Kareropus

SRI > 1.65 U3KIFOYUTEHO BIAXKHO
1.65<SRI<1.28 MHOTO BIIQYKHO

1.28< SR1<0.84 YMEpEHO BIIAYKHO

0.84< SRI <-0.84 OKOJIO CPETHOTO

—0.84< SRI <-1.28 YMEPEHO 3acylllaBaHe
—0.28<SRI<-1.65 CHJIHO 3acylllaBaHe

SRI <-1.65 M3KJTIOUYUTEITHO 3acyllaBaHe

Bcesika ot ocodeHHTe KaTeropuu ce acoluupa ¢ onpelielieHa CTereH Ha BOTHOCT
B peKara, KaTto N34UCIICHUSTA CBbP3aHH C IeHHUPAHETO Ha ITPOIIeca, MOXKe Jia CITyKar
1 Ipu neuHUpPaAHE Ha TIEPHOIa, HeOOXOIMM 32 OTIPEIICIISTHE Ha CKOJIOTUIHHS OTTOK. 3a
[eNTa € 1enechoOpasHo Jia ce OTYEeTaT MPECTABUTENICH OPOi TIOCIIeIOBATEIIHH SICHO
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M3pa3eHy LUKIM Ha MaJIOBOJME U ITBJIHOBOAME, KaTO U30paHHUAT NEPHO]] CE M3II0I3Ba
3a JUAarHOCTHLIMpPAHE Ha 3acCyIaBaHETO M €THOBPEMEHHO C TOBA y4acTBa M MpHU OII-
pENeNsHETO Ha €KOJIOTMYHMS OTTOK. IlomydeHuTre OleHKH Ie MO3BOJAT MapalieiHo
€/IHO3HAYHO OIICHSBaHE Ha JIBaTa IpoIleca, KaTo CPABHUMOCTTA MEXK]y MOIYUEHUTE
pe3yNTaTH 1€ MO3BOJIM OLIEHABAaHE Ha Bh3MO)KHATA B3aUMOBPB3Ka MEXKTY TSX.

Besika oT mocoueHHuTe KaTeropuM ce acolMupa C OIpe]esieHa CTENeH Ha BOJ-
HOCT B peKara, KaTo M3YHCIICHUATA, CBbP3aHu ¢ Ae(hMHUpaHETO Ha Mpoleca, MOXKe A2
CITyKaT 1 1pu AepUHUpaHe Ha eproa, HeoOX0IuM 3a ONpeessiHe Ha eKOIOTHYHMS
OTTOK. 3a LieNTa € 1eJecho0pa3Ho Jja ce OTYeTaT MpeacTaBUTeIeH Opoli mocienoBa-
TEJIHH SICHO M3Pa3eHH LMKIN Ha MAJIOBOJHE U IIBIHOBOANE, KaTO U30PAHUSAT MEPUOA
Ce M3II0JI3Ba 33 IMarHOCTUIMPAHE Ha 3acCylIaBaHETO U €HOBPEMEHHO C TOBA y4acT-
Ba U IPU ONPEAEISTHETO HA €KOJOTMYHMsI OTTOK. [lonmydeHuTe oLeHKH 1e MOo3BOJIAT
napajesHO €JHO3HAaYHO OIICHsSBaHE Ha B3aMMOBpB3KaTa 3acylllaBaHEe — €KOJOI'MYeH
orToK. Tasu oneHka, moslyyeHa pyu HeHapyLIeHH (peepeHTHN) yCIOBUs U B ONperie-
JIEHW KPUTUYHH 30HU ChC CHJIHO M3PA3€HO aHTPOIOI€HHO Bh3AEHUCTBHE, 1€ MTO3BOIU
1 OIICHSBAHETO U U3CIIEIBAHETO Ha BB3/ICHCTBUATA U B YCIIOBHSITA HAa BOAEH HEAOCTHL.
EnHoBpemMeHHO ¢ TOBA I11e TO3BOJIM U MPOBEXKIAHETO HA JOIBIHUTEIHN U3CIIEIBAaHUS,
CBBp3aHU C MPOSBUTE HA KJIMMAaTUYHU MU3MEHEHUs, ChIVIACHO MPUHIUNNTE Ha Mex-
ITyHapoaHata Komucus o kauMarnynu m3MeHenust (IPCC). IlonoGHo neiictBue 6u
YIECHUJIO YCTaHOBSIBAHETO Ha B3aMMOBPB3KaTa MEXAY OTIAETHUTE MPOLECH U Mpes-
MIPUEMAaHETO Ha MEPKH, CBbP3aHU C HaMaJIsIBaHE Ha BPETHOTO UM BB3JICHCTBUE.

KOHTPOJI HA PEAJIHO OBE3ITEUEHU A EKOJIOTMYEH OTTOK

OcChIIIeCTBIBAHETO HA JEHHOCTHUTE, CBHP3aHU C JCPUHUPAHETO W 00e3IeuaBa-
HETO Ha €KOJIOTUYHHUS OTTOK, B MPAKTHUUECKH IIJIAH MOYKE J1a C€ Pa3IIeK/ia KaTo 4yacT
OT IIJIAHOBETE 3a yIpaBJICHUE Ha PEYHU OaCeMHU U ChITBTCTBAIIUTE T'M MepKu. [Ipo-
Ieaypara 1mo KOHTpoja My HOPMaTHBHO € periaMeHTupaHa ¢ wi. 188, an. 1, 1.6 ot
3aKoHa 3a BOJMTE, BMEHSBAIIl HA JUPEKTOpa Ha ChOTBETHATa 0aceMHOBA JUPEKIIHS
HJIX OIIPABOMOIICHU OT HETO JJIBXXHOCTHHU JIMIA JIa KOHTPOJIUPAT NOAAbPKAHETO Ha
MHUHHUMAJIHO JOITYCTUMUA OTTOK B PEKUTE.

ChITIaCHO 3aKOHOBO Bh3IIPHUETATa METOJMYHA PAMKa €KOJOTMYHHUAT OTTOK € Be-
JIMYMHA, KOSATO HE MOMJICKU Ha JUPEKTHO U3MEPBAHE, a CE ONPEeis 10 OMUCAHUTE
no-rope n3nuckBanus. Cropes ieiicTBaIuTe HOPMH TOH MOYKE J]a ce pasIviexn/ia Karto
JIOJTHA TIparoBa CTOMHOCT, CBbp3aHa C U3UCKBAHETO 3a 00e3IeUeHO HAJBHUIICHUE T10
OTHOILICHUE HA HAJMYHUS B PEKUTE BOJICH OTTOK. CJIeI0BAaTEIIHO KOHTPOIBT 110 00€3-
MEYCHOCTTA Ha EKOJIOTUYHHUS OTTOK MOXKE Jla CE pasmiexk/ia KaTo CPaBHEHHE MEXY
CTOMHOCTTA Ha €KOJOTUYHHS MHUHHUMYM, U3UHCJIICHA CIIOPE] CIIOMCHATUTE U3UCKBaA-
HUS, ChC CTOMHOCTTA HA HAJUYHHSI OTTOK B PEKUTE, OTyUeHA OT peasiHu in-situ u3-
MepBanus. [Tocoyenara nporieypa e crieiugpuaHa, Ipsiko 3aBHCceIa OT KOHKPETHUTE
MECTHH OCOOEHOCTH H IMPpOTUYAIUTE B PEKUTEC MPOLUECHU, C TUPEKTHO OTHOLICHUEC
KbM BOJIHUTE M CBBP3aHUTE C TSAX CYXO3EMHHM €KOCHUCTEMH, KaTO € MOIXOJSAINO Ja
CC aKICHTHPA BbPXY NEPHUOJIUTE HA HaMaJICHA BOAHOCT, aCOIIMMPAHU C MPOSABUTEC Ha
MaJIOBOJINE, 3aCyIIaBaHE U BOJICH HEJIOCTHT.

3a HU3MEPBAHEC HA MNPOTHUYAIIOTO B PEKUTC BOJHO KOJIMYCCTBO B IIpaKTHUKara
ce mpuiarar pa3JiiiHu MeToau. Hal-Immpoko pasnpocTpaHeH € METOIbT CKOPOCT-
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IO, MPU KOHTO CKOPOCTTAa HA TEUCHUETO CE M3MEpBa C MOMOLITA HAa XHUIIPOMeE-
TPUYHO BHTIO. V3MepBaHMsITA Ce€ M3BBPIIBAT B MOCIIEIOBATEIIHOCTTA: MOA00p Ha
y4acThK, OTTOBapsIIll Ha U3UCKBAHUATA HA XUAPOMETPUYHATA MMPAKTHUKA, CHEMaHEe Ha
HaMpPeyHOTO CEYCHUE HA TEUCHUETO, OMpPEACIsHE Ha HANPABICHUETO HA TEYCHUETO,
M3MEepBaHe Ha CKOPOCTUTE U JIp., CJIE] KOETO c€ MPeMUHaBa KbM U3UHUCICHUE HA BOJI-
HOTO Konn4yecTBo. MiMa cirydau, mpu KOUTO METOABT Ha U3MEPBAHE € HEMPUIIOKUM,
MIPUYUHY 32 KOETO MOTaT Jia ObJIaT MaJIKHU JIJIOOYMHU, MAJIKU CKOPOCTH Ha TEUCHUEC-
TO WJIM CKOPOCTH TO-ToJIeMu OT 4-5 m/s, nenoxon u ap. (Mapuunkos, 1973).

3a wiarocTpaius Ha OOMYalHUTE YCIIOBHUS B TIEPUOJ] HA 3aHMKCHA BOIHOCT Ha
¢ur. 1 e npencraBena p. Cannancka buctpuiia B ycioBus Ha 3UMHO MaJIOBOJIHE.

@ur. 1. Kopuroto Ha p. Cangancka bucrpuna B nepuon
Ha 3uMHO ManoBozue (2014 1.)

WnrocTpanusata HarieqHO MOKa3Ba TPYAHOCTHUTE TPU W3MEPBAHETO HA PEYHHSA
OTTOK B PEATHH yCIIOBHSI, 3aCATAIIN M KOHTPOJIA Ha EKOJIOTHYHUS OTTOK B YaCTHOCT.

W3mepBaHeTo Ha pevyHHs OTTOK B MEPHOJ HA MAJOBOAME € crienuuyHa u py-
THHHA JEWHOCT B XUAPOMETPUYHATA MPAKTHKa, HO U3UCKBA MPO(EeCHOHATHU yMe-
HUS 1 KBajuukanus. PazpaboTreHu ca pa3mTudHy METOIU U CPENCTBA, MPHUIIOKIMH
3a U3MEpBaHE HA OTTOKA NP Pa3IUIHH XHUIPABIMIHU yciaoBus (Mapumakos, 1973;
WMO Ne 1044, 2010; Yunukosa-JIrobomuposa, 2009). Bcekn oT MeTonuTe N3MCKBA
MIPUIIOKEHNETO Ha CHeMATN3NpaHa XUAPOMETPHYHA arlapaTypa U MOIXOIAI IEPCo-
HaJll 32 OChIIIECTBABAHE Ha JieiiHOCTTA. TOUHOCTTa Ha KpalHUs pe3ysTar MpsAKo 3aBU-
CH OT HEOIPEICICHOCTTa HA METO/Ia U U3MOJI3BAaHUTE CPEACTBA 3a M3MEpBaHe’ U OT
OTHTA M KBaTU(UKAIMATA Ha M3BBPIIBAIINA AeWHOCTTA. HamexxmHOoCTTa Ha KpatHuA

2 Criopen OBJITapCKHUTE 3aKOHOBU H3MCKBAHMS TOYHOCTTA Ha METOIAUTE M CPEICTBATA 38 M3MEpPBa-
HUS ce M3passiBar upe3 HeomnpeneneHoctra uM (Yunmukosa-Jlrodomupona, 2009).
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pe3yaTar M3LSI0 3aBUCH OT BB3IPHUETaTa CXeMa Ha U3MepBaHe, KaKTO U OT METO-
Ja Ha paboTa U cpelcTBaTa Ha oOe3revyaBaHe Ha u3MepBaHusTa. [lo oTHoIIeHHe Ha
NPOBEKAAHETO HA CAMHUTE U3MEPBAHKsI OCHOBEH MOMEHT € U M300pBT Ha TIOAXOISIL
3a LeJIUTE Ha U3CJIEABAHETO rpaduK, MO3BOJSABAL ONTHMATHO TUarHOCTUIIMPAaHEe Ha
pasTiexJaHus IpoLec.

KoHTponbT Mo oTHomIeHHe 00e3leyaBaHeTO Ha EKOJIOTHYHUS MUHHUMYM HMa
npsika Bpb3Ka ¢ MPOLIECUTEe Ha MAJOBOAME, 3aCyllaBaHe W BOAEH HEAOCTHT. MHOTO
TPYAHO U TOYTH HEBB3MOXKHO € Jla ObJe MPEeABUICHO KOra MPOTHYAIIOTO B PEKUTE
BOJIHO KOJIMYECTBO € BH3MOXKHO A2 ObJie C MO-MajKa CTOWHOCT OT U3UCKYEMHUSI eKO-
JIOTHYEH OTTOK WJIM HAIMYHUAT OTTOK Ja ObJie B rpaHUYHATa 30HA, HYXKHA 3a 00€3-
neyaBaHe Ha HOPMaTHOTO (QyHKIMOHUpaHEe Ha eKocucTeMuTe. HamrbiHO BE3MOXKHO €
na ObJaT U3BHPIUCHN KOHTPOJIHU U3MEPBaHMs, TP KOUTO HAJTMYHHAT OTTOK JIa Ch-
OTBETCTBA WJIM JIa HAJABHIIABa M3UCKYEMHS €KOJIOTUYEH OTTOK U B €MH CIIE/IBAILl MO-
MEHT MOpaay Pa3IMyHU 00CTOSTENCTBA CUTYaLlUsITa B IIOTOKA PSA3KO Jla Ce MPOMEHU
B HETaTHBEH 32 €KOCHCTEMHUTE MJIaH. B Ta3u Bpb3ka Hali-yMecTHO OM OMIIO M3BBPII-
BaHETO Ha HEMPEeKbCHAT MOHUTOPHHT C MPENOpPbKa 3a M3rpakJaHe Ha aBTOMATH3U-
paHa cucTeMa 3a KOHTPOJI. TakbB THII CUCTEMa MOXKE J1a rapaHTHpa MPOBEKIAHETO
Ha Ha/ISKJICH KOHTPOJI, MUHUMHU3UPANKN Bb3MOKHOCTUTE 32 MOSIBa HA Pa3IMYCH THIT
rpeuIky, koMnpomerupaiu nomyuenure pesyararn. HUMX-BAH uma onut B TOBa
otHouienue. B Hauanoto Ha 2012 1. Ha caiita Ha MHCTHTYTa BU3yaJlHO Ha Kaprara
Ha bparapus nBeToBO ca MPEACTaBSHH yYacTBIUTE B PUCK IO OTHOILICHHE HA €KO-
noruyaus oTToK (http://www.iwp.bas.bg), oOXBamaiky MyHKTOBETE 32 KOJIMYECTBEH
MOHHUTOPUHT Ha IOBBPXHOCTHUTE BOAU OT OMOpHATa XUAposIoxkKa Mpexa Ha HUMX
— BAH. Kato ocHOBeH HenocTaThK MOXE Ja CE€ IMOCOYM OIpAaHHMYCHHAT 0OXBAT Ha
MYHKTOBETE W JIMIICaTa Ha SCHO M3Pa3eHO M3CJIeABAaHE M0 OTHOLICHHE HA YYBCTBU-
TEJIHUTE CTIPSIMO Pa3BUTHETO Ha BOJHHUTE €KOCUCTEMHU 30HHU.

CUCTEMHU 3A MOHUTOPUHI" HA EKOJIOTUYHM A PEUEH OTTOK

Cucremure 3a MOHUTOPHHT Ca CBbP3aHU C U3II'BJIHCHUETO Ha pa3JINYCH 11O CBOsI-
Ta CHITHOCT THIT IEWHOCTH. Te MOXke J1a CITyKar 3a CHHXPOHHU3UPaHO nTo0uBaHe, 00-
paboTka Ha ompeJielieH THIT HHQOpMAaIUs U pa3npoCTPAaHEHUETO ¥ JI0 KpaitHUs 11o-
TpeOHTeN, KaTo € Bb3MOXKHO BCEKH OT TIOCOYCHUTE €TallH Jla C€ U3BBPIIBA CAMOCTO-
steHo. OCHOBEH MOMEHT € ChOMpPAaHeTO Ha IIbPBUYHU JTAHHU 3a JaJIeH MPOIIeC W
SIBJICHUE, KOUTO CIIe]] OAXO0JIs111a 00padoTKa MOXKE J1a Ce M3ION3BAT 3a IPOrHO3UpPaHEe
Ha ImposaBara. Ilo oTHOIMEHNE HA €KOJOTMYHHUSA OTTOK CHUCTEMHTE 3a MOHUTOPHHT €
HYXXKHO Jla 00eJIMHSBAT JEHHOCTHTE, CBbP3aHU C KOHTPOJA MY, IPEJIOCTaBINKN 00-
paboteHaTa uH(pOpMaIUs 10 3auHTepecoBanu norpedurean — MOCB, [Iupekuunte
3a OaceitHoBO ynpasienne kbM MOCB, obuan u ap. [IpunaraneTo Ha TakbB THIT
CUCTEMHU M3MCKBA CUHXPOHU3UPAHO IMPOBCKIAHC HAa KOHTPOJIHHU MU3MCPBAHUA B OT-
JIEITHY ITyHKTOBE, KaTo M0 TO3HM HAYKMH ce 00e3revaBa Bb3MOXKHOCTTA 32 MOJTy4aBaHe
Ha €JIMHHA MPOCTPaHCTBEHO-BpeMeBa mHGopManus. OTUNTAWKH CIIeNUPUKUTE Ha
pasriiexxjaHaTa BeINYHHA, TOCOUCHUTE CUCTEMH CIaiaT KbM HH()OPMAIMOHHHSI THIT
CHCTEMH, HO MOYKE Jla CE pa3IIek/aT U KaTo CUCTEMH 32 MOHUTOPHHT, IIPH YCIIOBHE
4e NpeA0CTaBAT nHpOpMaIys, MO3BOJIABAIA HICHTH(PHUIIMPAHETO HA MHUHAIN ChOU-
THUS ¥ BB3MOXKHOCTTA 32 aHaJIM3 Ha IMOBEJICHUETO Ha U3CJIe/IBaHATA BEJTMUNHA.
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Wsrpaxknanero Ha cUCTEMHTE TpsiOBa Aa € choOpa3eHo ChC creqU(PUKHUTE Ha
pasmIexXJaHus MPOLEC, KaTo Ce OTYMTa, Ye ONMpEJesITHETO Ha CTeleHTa Ha obesre-
YEHOCT Ha CKOJOTHYHHSI OTTOK B PEKUTE € CBBP3aHO C MPOBEKITAHETO HA TPU THUIIA
Pa3IUYHU TEHHOCTH:

® OIIpeZIENIsHE CTOMHOCTTA Ha U3UCKYEMHs €KOJIOTHUYEH OTTOK B KOJIMUECTBEH IJIaH;

e 3MEpBaHE Ha peajHoO MPOTUYAIIMS PEUYCH OTTOK;

® CpaBHSIBAHE Ha PE3yJNTAaTUTE OT NPEIXOTHUTE ABE NEHHOCTH.

Bceuuko ToBa M3UCKBA MPUIOKEHUETO HA PAa3IMYeH THUII METOIU U CPEACTBA 3a
paboTa, BKIIFOUUTEITHO Mpe/iBapuTeliHa nH(pOpMaIus, anaparypa, yMeHus U KBanudu-
Kallysl Ha M3MBJIHUTEINTE. BB3MOXKHO € ChBMECTABAHE HA MOCOYCHUTE NEHHOCTH U
TSAXHOTO OOIIIO MPUIIOKEHHE, KaTO 32 HA-I00pH Pe3yaTaTH MpernopbyBaMe U3rpax/ia-
HETO Ha CUCTEeMa 32 HeMPEKbCHAT MOHUTOPHUHT HA EKOJIOTHYHUS OTTOK.

OYHKIIMOHUPAHETO HA MOJJOOCH TUI ABTOMATH3UPAHU CHCTEMU O JIOTPUHECIIO
3a MOJIy4aBaHETO HAa CHU3MEPUMHU U IMO-HAJEKIHU B CPABHEHHE C MPOBEKIAHUTE
4pe3 eHOKPATHU U3MEPBaHUs Pe3yJTaTh, OTYUTANKH, Ue TPU U3TPAKIAHETO U MPH-
JIOXKEHUETO U BbB BCEKHM KOHKPETEH CITydal IIie ce Mpuiara eJIMHHa 0011[a MeTOANYHA
pamka. [Tpunoxenuero i1 Ou oTroBapsuio Ha U3uckBaHusATa Ha PJIB 3a HenpekbcHATO
cJelieHe Ha ChCTOSHUETO Ha OTTOKA C BH3MOXKHOCT 32 M3IMOJ3BAHE U HAATPaKIaHe
Ha ChINECTBYBAIlaTa MPEkKa, KOCTO 3HAYMTETHO OM HaMaJWIO CeOeCTOMHOCTTa Ha
cuctemara. B cirydaii ue Ts1 He MOKpUBa JOOpe YA3BUMHUTE 10 OTHOILICHUE HA cpeliaTa
Y aHTPOIIOTCHHUS HATUCK 30HH, TIpeyIaraMe pa3iupsiBaHe Ha CUCTeMara J0 00XBar,
rapaHTHpaIl MakCUMallHa ePEeKTHBHOCT H Iesiecho0pa3HocT Ha padora. Taka cucre-
Mara Moxke Jia ooxBane u nocouenute B P/IB (Jupexrusa 2000/60/EO) u PproBo-
ctBO Ne24 (Guidance document Ne 24, 2009) ysi3BUMU 30HH, XapaKTEPU3UPAHU KaTo
“hot point”, T.e. MyHKTOBE C MOBUIIIEHA YYBCTBUTEIHOCT I10 OTHOIIICHUE HA HAIMYHHUS
BOZIeH pecypc. Te3u myHKTOBE ca OT U3KIIOUUTEIIHA BAXKHOCT, KaTO U3CJICABAHUSATA,
CBBP3aHU C TSIX, UMAT MpsKa Bpb3Ka KAKTO C MPOIECa Ha XUIPOIOKKO 3aCyIlIaBaHE,
Taka U MO OTHOIICHHE HA MPOIECUTE, CBhP3aHU C KIMMATUIHUTE U3MEHEHUS U BO-
JTHUSL HeoCTUT. TakuBa IMyHKTOBE OM MOTJIO Jia ce u30epar 4pe3 MHISKCHO OLICHSIBa-
HE 10 OTHOIIICHUE Ha Cpe/iaTa U Bpb3Kara i ¢ ekosoruvnus orTok (Yunnkosa-JIro0o-
MupoBa, 2014) — ¢ npunoxxenue Ha SRI 110 OTHOIIICHHE HA €CTECTBCHUTE YCIOBHSI H
¢ Bonnus excrimoaraunonen unaekc mioc (WEI+), npenopbuanu ot Excrieprhara
pabotHa rpymna 3a ,,Hemoctur Ha Bona u 3acymasane kbM EK (2012) 3a xapakTepu-
3MpaHe Ha MPOLECUTE, CBBP3aHU C XHUIPOJIOKKOTO 3acyllaBaHE M BOJEH HEJOCTUT
(Merida et al., 2014; Chilikova-Lubomirova, 2014).

[Ipennoxkenara cucremara 1mo3BoiisiBa odenuHeHue ¢ (yHKuoHupariara Cuc-
TeMa 32 MOHHTOPWHT Ha 3aCyIIaBaHETO 0 PEYHU OaceHU C NMPWIOKCHHE HA WH-
nexca SRI (Ywnukosa-JIrobomuposa, Jumutpos, 2013). IlomoOHo oOenuHeHue
OM MO3BOJIMJIO BHU3yalIM3UPAHE Ha Pa3BUBAIIUTE CE B PEYHHUTE TEUCHUS MPOIIECH C
BB3MOXHOCT 3a OIICHSIBAaHE M SICHO pa3rpaHWYaBaHE Ha ChOUTHATA OT €CTECTBEH W
AHTPOTIOTCHEH HATUCK. 3a WICTpalus Ha GUr. 2 ca NpeJCTaBeHU AUArHOCTUYHH
KapTH, WIOCTpHUpaly padorara Ha CucreMara 32 MOHUTOPUHT Ha 3aCyIllaBaHE C UH-
nexca SRI mo ocHoBHM mopevns B cTpaHara (www.hydro.bg).

CBHBMECTSBAaHETO Ha TE3U CUCTEMHU OM TIO3BOJIIIIO BEPXY KapTH Jia CE& BH3yaJlH-
3UpaT MyHKTOBETE 32 MOHUTOPUHT HA EKOJIOTMYHUS OTTOK, KaTO pa3jiuKaTa B CUTHA-
nu3anusaTa Mekay (GoHa Ha IBETe CHCTEMH O CIIOCOOCTBaa 3a JIECHOTO €IHO3HAYHO
OIICHSIBAaHE HA MPOTHUYALIUTE HIPOIECH.

60



Hnpaeke na 3acymabane SRI — mecen aBryer 2013 r.

-1,65 -1,28 0,84
Mskmounteano Cuano Vaepeno Oxono Hsiva Hsiva Hsva

cpennoto

Wnnexc na 3acymasane SRI — mecen centemspn 2013 .

Mskmounteano Cuano VYuepeno Oxoino Hsma Hsama Hsima
cpentoro

Wupaexc Ha 3acymaBaHe SRI — mecen okromBpu 2013 1.

-1,65 -1,28 0,84
Mskmountenno Cuo Yuepeno Oxoi10 Hsva Hava Hava

cpennoto

@ur. 2 JInarHOCTUYHYU KapTH, BU3yaTU3UpAIld CTEIICHTa Ha 3aCylIaBaHe

criopesl u3MeHeHneTo Ha unaekca SRI
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OtuuTtaiiku ceun(UKUTE HAa TTOCOYCHUTE MHACKCH 3a TOJyyaBaHe Ha ONTHMa-
JIEH pe3yJITaT, TyK IpeularaMe U3II'bJIHCHUE Ha CIEAHNUTE €Talu, CBbP3aHU C U3TPax-
JIaHETO Ha aBTOMAaTU3HUpaHaTa CUCTEMA 3d MOHUTOPUHT:

I. IIpenBapurenHa NOArOTOBKA, LEAIIA:

e Jlepunupane Ha paiioHa (pa3moyoKeHUE, TPAaHULM, aIMUHUCTPaTUBHA U Oa-
CeifHOBa MPUHAIJIEKHOCT); 0030p M aHaNU3 Ha (PU3UKOreorpa)CKUTE M KIMMaTHY-
HUTE YCIIOBHUS 3a M3CIEeIBaHMs paiioH; 0030p M aHa M3 Ha MPHJISKAIINTE 3a apeana
3alIUTEHH 30HH U ClIeU()UIHN MECTOOOUTAHHUS;

e XapaKTepU3UpaHe HA PEYHATa CUCTEMA C OTUUTAHE HA BIUSACLIUTE BbPXY Hes
XHUIIPOJIOKKH U XUAPOTCONOKKH (DaKTOPH, BKIL. THIIOJIOTHS Ha PEKHTE;

e [Ipernen Ha CBbP3aHUTE C AHTPOIIOI'CHEH HATHCK (pakTOpH — HACHTU(UKALINS
U aHaJN3;

e Vnentuduuupane Ha ChIIeCTBYBAIIaTa XUAPOMETPHYHA MpeKa 3a U3MEPBaHE
1 HaOJIOJeHNE Ha PEYHUS OTTOK; aHAJIM3 Ha CTETeHTa Ha IIOKPUTHE Ha ChIIECCTBYBa-
1aTa Mpexa; aHajau3 Ha e()eKTUBHOCTTA Ha ChIIECTBYBAILaTa CHCTEMa Ype3 WHIEKC-
Ha OIICHKa U 000CHOBKa B Clly4ail Ha HEOOXOIMMOCT OT M3TPa)KIaHETO Ha OMbJIHU-
TEJIHU IIYHKTOBE;

II. [Inanupane ¥ pa3lIMPEHUE HA MPEXKaTA!

e 11300p Ha MECTOIOJIOKEHHE Ha HOBUTE MOHUTOPHHTOBH IYHKTOBE M Ha XH-
JPOMETPUYHHUS CTBOP;

e 1300p Ha 00OpyABaHE 32 MOHUTOPUHTOBHUTE ITyHKTOBE;

e 3rpaxnane u 00opyABaHe HA HOBUTE MOHUTOPHHIOBH ITyHKTOBE;

[II. U3rpasknane/HaarpaxkaaHe Ha cucTeMara 3a MpeHoc 1 00MsIHA Ha MH()OPMAaLHSL:

e II3rpaxkpane/HaarpakiaHe Ha HEHTbpa 3a ChbXpaHeHHue H 00paboTKa Ha Oa-
HHHTE U TPaHC(HOPMUPAHETO UM B MH(OpMALIHS;

e M3rpaxxaane/HaarpaxkjaHe Ha CUCTEMara 3a pa3npocTpaHeHue Ha HH(opMa-
USITa 10 KpalHUS TOTpeOUTEl.

OcCBhlIIeCTBABAaHETO HA IOCOUYEHUTE JISTHOCTH € CBBP3aHO ChC 3aTBapsHE Ha IIUKb-
J1a: OIpeAEIIsiHE CTOMHOCTTA Ha U3UCKYEMUsI MUHUMAJIEH OTTOK; U3MEPBAHE HA PEAITHO
NPOTHYAIHS OTTOK B PEKUTE; CPAaBHEHHUE HA ABaTa OTTOKA (M3UCKyeM—HaJIM4eH ); TpaH-
chopMupane Ha pe3ynTarure B MH(pOpManus, HeoOXouMa U ynoOHa 3a TON3BaHe OT
KpaltHHs1 OTpeOUTEN; MPEHOC U pa3npocTpaHeHune Ha nHpopmanusrta. [Ipunoxkennero
Ha MpeIJIoKeHaTa cxeMa 01 rapaHTHPaIo TOy4aBaHETO Ha Bb3MOYKHO Hail-OOEKTUBHU
U Ka4EeCTBEHU PEe3yATary, OT €Ha CTPaHa, Ype3 NPUI0KEHUETO Ha IUHHA METOIUKA
NP ONPEIEIISIHETO Ha EKOJIOTMYHUS OTTOK M BbBEXKJAHETO My B CHCTEMaTa Ha padoTa
U, OT JIpyra, Ype3 OCBILECTBIBAHETO HAa MPO(ECHOHATIHU, OTIOBAPSAIIN HA XUIPOMeE-
TpUYHATA IPAKTUKA, U3MEPBAHMS U BbBEXKIAHETO UM B cuctemara. [lomyueHusT kpacH
pEe3ynTar € HaTOBapeH ¢ MUHUMAJHO BBHIIHO BIHMSHUE 10 OTHOLIEHUE Ha IPEIIKU-
T€ IIPU U3MEPBAHE, IPELLKUTE IIPU U3UUCIIABAHE, 3aIIUC U CPABHEHUE HA PE3yATATUTE,
npoOneMu Mpu MpefaBaHe W pasnpocTpaHeHne Ha uHpopmanmsara. [Ipunoxkenuero
Ha CHhBPEMEHHH OOEKTHBHH TOIXOAW IMpPU HM300p HA JONBIHUTEIHH MOHHTOPUTOBU
nyHkroBe (Chilikova-Lubomirova, 2014) oGe3neuaBa cucremara v 1o OTHOILCHHE Ha
1enecho0pasHocT U epeKTUBHOCT Ha padora. 1 He3aBUCHMO uYe Ha TPbHB MOMIE] U3-
TpakAaHeTo Ha MOAO00CH THUII CHCTEMA CE aCOLIMUPA C HEOOXOIUMOCTTA OT 3HAYUTEITHH
II'bPBOHAYAJIHYU PA3XO/IH, CBbP3aHU C U3rPaKIAHETO U BbBEXKIAHETO U B €KCII0ATALHS,
TO TI0 OTHOLIEHUE Ha paboTaTa i B IBATOCPOYEH IJIaH T€ Ca HAITBJIHO ONpaBIaHH, OT-
YUTAWKU W3UCKBaHUATA Ha P/IB 1 ouakBaHWTE KpaliHU pe3ylTaTu.
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OnucaHure HCﬁHOCTH Ca CBbP3aHU C KOOpAWHHPpAHATA pa60Ta Ha crenuain-
CTU B pPa3JIMYHU O6J'IaCTI/I, KaTo C IMpUujIaraHeTo Ha 00CKTUBHHI KpUTECpUU B OTACII-
HUTE KaTCropruun ou ce rapaHTHUpalio Cb34aBaHCTO Ha ONITUMAJIHO C(i)eKTI/IBeH KpacH
pe3yarar. HpeZ[J'IO)KCHI/I}lT THUII CUCTEMA € I'bBKaBa " TpaHC(l)OpMI/IpyeMa, KaTo Aopu
IIpU BBBCKAAHCTO HAa HOBU KPUTCPUHU 3a OLCHKA Ha CKOJIOTMYHUSA OTTOK TS MOKE
Ja 6’]),[[6 npeoGpa3yBaHa Ype3 BKIIKOYBAHETO UM 11O HAYMH, YIOBJIICTBOPABAIIl HOBUTC
HU3UCKBAHHW U TO3BOJISIBAIl HAa BEYC U3rpaJicHaTa CUCTEMA [1a paGOTI/I B ABJITOCPO-
YyeH IiaH. ToBa ce oTHACS U 3a Bb3MOXKHOCTTA 3a BBBCKIAHE HA HOBU OMOIOTHYHU
" XUAPOJIOTrMYHHU NMMOKA3aTCJIN IIPU OMPECACIAHCTO HA €KOJIOTUYHUA OTTOK, OTUMTal-
KH, Y€ B KOHTCKCTAa Ha NPCACTAaBCHOTO CUCTECMATa 1II€ NOKpUBA HYKHUTEC 110 KOJIU-
YCCTBO U KaYCCTBO MOHUTOPUHTOBU IMYHKTOBC C AUATHOCTULIUPAHE HA XUAPOJIOK-
KHA PpCKUM Ha PCKUTC.

3AKJIIOYEHUE

OO0e3meyaBaHeTO HAa €KOJIOTHYHU 3a PEUYHUTE TEUCHHS YCIOBHUS € OT OCHOBHO
3HAUEHME 32 Pa3BUTHE HA PEUHUTE U MPAKO CBBP3AHUTE C TSIX CYXO3E€MHU €KOCUCTE-
MU. B mpakTuyecku 1uiaH Hal-mpsiko TOBa C€ OTHAcs J0 OCUTYpsIBAHE Ha €KOJIO-
TUYHUA OTTOK B PEKHUTE, NMOCTABEH KAaTro MPUOPHUTET ChIVIACHO JIEUCTBAIIOTO y Hac
3aKOHOATEJICTBO. 3a M3SCHSBAHE HA TIOCOYCHUTE MPOOJIEMH, B HACTOSIIATA CTATHUS
HaKpaTKo € HalpaBeH aHAJIM3 Ha 3aKOHOJATEJIHUTE MEPKU M MPUIIOKUMHUTE Yy Hac
MIPAKTUKH TI0 OCHINECTBSIBaHE HA NeWHOCTTA. OTUNTANKN YCTAHOBEHUTE 3aTPYIHE-
HUSI, CBbP3aHU C IPAKTUYECKOTO UM NIPUIOKEHUE, B MaTEpUasa ca HalpaBeHU METO-
JINYECKHU MPEJIJIOKEHUS 110 OTHOIIEHUE Ha MPOIEAYPUTE, CBbP3aHU C ONPEACIISIHE U
KOHTPOJI Ha €KOJIOTUYHHUA OTTOK C MPEIJIOKEHHE 32 aBTOMATU3UPAHO OChIIIECTBIABAHE
Ha JIEWHOCTTA MOCPEACTBOM CHCTEMH 3a MOHUTOPHUHT. lIpemnoxenusita ca 0OBBP-
3aHU ¢ W3UCKBaHuATa Ha PJIB u chmbTcTBANIUTE 5 IOKYMEHTH, C OTHOUIEHUE KbM
BIIMAHUETO HA KJIMMAaTUYHUTE U3MEHEHUS, 3aCylllaBaHETO U BOJHUS Henoctur. Karo
OCHOBEH MPHHOC MOXE Ja C€ M3ThKHE OOCKTUBHOCTTA M I'bBKABOCTTA HA TPEIIO-
JKEHHSI TTOJIX0/], KOUTO TMO3BOJISIBAT TpaHChopMallysl Ha CHCTeMara NPy eBEHTYalHU
OBbIery N3MEHEHHS 110 OTHOIIICHIE Ha 3aKOHOBUTE W HOPMATUBHHUTE M3UCKBAHMS 32
OIpeielisiHE Ha €KOJIOTMYHUSI MUHUMYM.
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AHTPOIIOI'EHHO BB3JIEICTBUE BHPXY KAUECTBOTO
HA PEYHUTE BOJU B 3AITAJTHATA YACT
HA ITA3SAP/DKUIIKO-IJIOBAWBCKOTO ITOJIE

Mapuan Bvpbanos’, Kpucmuna I'vpyusanosa’, I'epeana Memoouesa’

B crarusra ce npaBu aHaJIM3 U OlIEHKAa HA ChbBPEMEHHUTE U3MEHEHHUS B Ka4ecT-
BOTO Ha PEUHUTE BOAM B 3amajHara yact Ha [Tazapxumko-Ilnosausckoro nosie. 13-
cleABaHu ca BojauTe Ha pekute Tononuuna u Jlyna SIHa, KOUTO U3NUTBAT 3HAYUTEITHO
AHTPOIIOTCHHO BB3JCHCTBUE C Pa3HOOOpa3eH MPOU3Xo ] U Xapakrep. OnpeneneHu ca
OCHOBHMTE M3TOUYHMIIM Ha 3aMbpCSIBaHE, EMUTHUPAHUTE BEUIECTBA U MPOCTPAHCTBE-
HO-BPEMEBHUTE 0COOCHOCTH Ha M3MEHEHHE Ha KaueCTBOTO HA BOIUTE.

Knrouoeu Ovam: AHTPOIIOTCHHO BJIMAHUC, NOBBPXHOCTHU BOAU, PEYHU BOAU, KAYCCTBO
Ha BOOAUTE, 3aMBbPCUTEIIN, Ha3apﬂ)KI/IH.IKO-HJIOB,IlI/IBCKO I0JIC

ANTHROPOGENIC IMPACT
ON THE RIVER WATER QUALITY IN THE WESTERN PART
OF THE PAZARDZHIK-PLOVDIV FIELD

Marian Varbanov, Kristina Gartsiyanova, Gergana Metodieva

Abstract: Anthropogenic impact on surface water quality in an area can be car-
ried out spot or diffuse. The study of spatial and temporal variations of the spread and
behavior of pollutants in rivers is essential for the population and aquatic ecosystems.
The choice of the topic of this article is result by the fact that despite the relatively
small areas, watersheds, and river water in particular are subjected to significant hu-
man impact. In the studied area there are large industrial facilities by the mining and
non-ferrous metallurgy, manufacturing, intensive agriculture is developed, there is a
high part of the utilities sector. The results show that the condition of the studied river
basins does not meet even “fair” under Regulation H-4/2013. The anthropogenic im-

! Nemaprament l'eorpadpus na HUT'TT-BAH; marian.varbanov@gmail.com
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pact is a complex, multifaceted and is implemented as point and diffuse. Large indus-
trial enterprises in the region are a major source of toxic pollutants.

Keywords: anthropogenic impact, surface water, river water, water quality, pollutants,
Pazardzhik-Plovdiv field

BbBE/IEHUE

AHTPOTIOTEHHOTO BB3/IEHCTBHE BHPXY KauyeCTBOTO HA MOBBPXHOCTHHUTE BOJH
B JJaJICH pallOH MOXKE J]a C€ OCHIECTBIABA TOYKOBO — Upe3 3ayCTBAHE Ha 3aMbPCEHH
OTITaILYHY BOAM, WU TU(PY3HO — Upe3 TOBFPXHOCTHO M3MUBAHE Ha BPEIHHU BeIlle-
CTBa OT 3eMeICNICKH TUIOIIH, PETIIAMEHTHPAHU U HEpeTlIaMeHTHPaH! CMETHINA, a B
MHOTO CJIy4Yau W TTOCPEICTBOM HHPUITPUPAHETO HA OMTOBH BOJU OT CENITUYHU SIMH
B TIOJI3EMHH BOJIOHOCHHM XOPH30HTH, KOWTO TOAXpaHBAT pedyHUTEe Boaw. M3cmen-
BaHETO Ha MPOCTPAHCTBEHUTE M BPEMEBUTE M3MEHEHHUS Ha Pa3NPOCTPAHCHHUETO H
TTOBE/ICHUETO Ha 3aMbPCABAIINTE BEIIECTBA B PEKUTE € OT 0COOEHA BaYXHOCT KaKTO
3a HaceJIeHUETO, TaKa W 32 BOJHUTE €KOCHCTEMHU. MOHUTOPHHT'HT Ha TE3U TPOIIe-
CH, yCTaHOBSIBAHETO Ha BHJa HA 3aMBbPCHUTEINTE, U3TOUHUIINTE HA 3aMbpPCIBaHE,
TpaHc(OpMaMHUTE B KAY€CTBOTO HA BOAOTIPUEMHUITUTE U TAXHATA YCTOMYHMBOCT Ha
TO3W HATHCK Ca M3KIFOYUTEITHO HEOOXOAMMH 33 M3pab0TBaHE Ha HAIMOHAIHHUTE U
OacelHOBUTE CTpPATEeTUU W MPOTPaMU 3a OTpaHWYaBaHE HA BPEIHOTO BH3/ICHCTBHE
BBPXY KadeCTBOTO Ha BOJUTE, M3pa0OTBaHE HA €KOJIOTMYHOTO 3aKOHOAATEJICTBO,
TUTAHOBETE 3a yIpaBlieHWEe Ha PEYHNUTE OACeHU, MEepONPUATHATA (IIPEKH U KOCBe-
HH) 32 MOI00psiBaHe Ha €KOJOTHYHOTO CHhCTOSTHHE Ha BoauTe. B nmeficTBammure, a u
B MMOITOTBSHUTE TIJIAHOBE 32 yIpaBlieHWE HA PEYHUTE OaceilH! elHa OT OCHOBHHTE
3a1a4u e nocturane 10 2021 r. 10 ,,J00p0 EKOJIOTHYHO CHCTOSTHHE  Ha MTO-TOJIsIMaTa
4acT OT MPOOJIEMHUTE PEYHU TeUCHUSI.

W300pbT Ha HacTOsAIIaTa TEMa HA M3CIIE/IBAHE € TPOANKTYBAH OT (paKTa, ue He-
3aBHCHMO OT CPaBHHUTEITHO HETOJIEMHUTE TUIOMIH, BOAOCOOPHUTE, a U PEUHUTE BOIHU B
YaCTHOCT B 3amajHaTa 4yacT Ha [lazapmxumko-I1toBanBeckoTo T0TIE, Ca MOTOKEH!
Ha 3HAYUTEITHO aHTPOIIOTEHHO Bb3eicTBre. [ [pnynHa 3a ToBa € checpeoToYaBaHeTo
Ha TOJIEMH MH/yCTPHAIHU MOITHOCTH OT PYAOA00OMBAa 1 I[BETHATA METATYPTHS, Ipe-
paboTBamara mIpOMHIIUICHOCT, Pa3BUTOTO HHTEH3UBHO 3eMe/ICIIHe, 3HAUNTESITHUS [T
Ha KOMYHAJTHO-OUTOBHS CEKTOP.

OCHOBHMU IEJIX U 3AJAYN HA U3CJIEABAHETO

OCHOBHa 1IeJT Ha HACTOSIIIaTa CTATHs € U3CJICBAaHE U pa3KpUBaHE HA MTPOCTPAH-
CTBEHO-BPEMEBHTE N3MEHEHUS Ha KaueCTBOTO Ha BOJMTE B 3amajiHaTa yact Ha [lazap-
JOKHUIITKO-1 ITOBAMBCKOTO TI0J1€ TIO/I BIIMSIHUAE HA aHTPOIIOTEHHATA JISHHOCT 3a Iieproja
1981-2010 .

3a peasyiM3upaHe Ha TIOCTaBeHATa el ca (OPMYIIUPAHH CICTHUTE 33a4uu:

* AHain3 Ha U3MCHEHHATA B KAUECTBOTO Ha BOJUTE B J[BaTa pEYHU OaceifHa 3a
nepuoga 1981-2010 r;

* OneHKa Ha U3TOYHUIIMTE B (POPMHUTE HA BH3ICHCTBUE — 3aMbPCSBAIIH BEIlle-
CTBa, HAUWH HA 3aMbPCSIBaHE, HHTCH3UTET U MOIIIHOCT Ha BB3JICHCTBUE;
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* OnpezernsiHe HA CTENIEHTA HAa U3MEHEHUETO HA KAY€CTBOTO HAa BOJUTE UPE3 U3-
nmomn3BaHe Ha kKommuiekcHust uaaeke Water Quality Index (WQI) (CCME, 2001) u nu-
(hepeHMpana oLeHKa MO BOACUIN (HU3UKO-XUMHYHU TIOKA3aTEIIH;

* OnpenensHe Ha YyBCTBUTEIHOCTTA HA YTBBPAEHUTE HOBM TOKa3aTeNH 3a Ka-
4ecTBOTO Ha peunute Boau 1o Hapen6a H-4/2013 1. 1 Ha cienuduyHUTEe ¥ TPUOPH-
TETHH MOKAa3aTelly CIOpe/l ChOTBETHATA HOPMATUBHA ypenoa.

NHOOPMALIMA 1 METOAN

PAJIOH HA M3CJIEJIBAHE

PaiionbT Ha HacTOSAIIOTO M3CieABaHE oOXBalla pedyHUTe OaceHW Ha PEeKUTe
Tononuuua u Jlyna fna, ¢popmupamu ce u npornvyamm B Cpuuacka CpenHa ropa
n IMazapmxumkoro none. Haxkon or mpuronure Ha TononHMLA BOAAT HAYaJIOTO CH
ot Uxtumancka Cpenna ropa — MbetuBup, bamuna, nim ot 10KHUTE CKIIOHOBE Ha
Etpononcka n 3narnniko-TeTeBeHcka ruiannHa — byHoBcka, MupkoBcka, 3/aTHIIKa,
[upnoncka u gp. (dur. 1).

Our. 1. Cxema Ha U3CIeIBaHUS PallOH U PA3MOJIOKECHHE
Ha MOHMTOPUHTOBUTE ITYHKTOBE

NHOOPMAILIMOHHA BA3A

B Hacrosmioro u3clienBaHe ca W3MON3BAHM JAHHW 33 Ka4eCTBOTO Ha BOJHUTE,
npenocraBern or MAOC mo onpefeneHn MoKa3aTein 3a n30paHu MYHKTOBE OT H3-
cienBaHus paiioH 3a TpuaecerromgumicH mepuon (1981-2010 1) M306panusT Bpeme-

67



BU JIMaNa3oH JaBa Bb3MOXKHOCT JIa C€ OLICHST TpaHC(POpMaIMUTEe Ha Ka4eCTBOTO Ha
BOJMTE B MIEPHOJ C TIO-3HAYMMO aHTPOIIOTEHHO BB3JeHCTBHE (10 HavyanoTo Ha 90-Te
ronuHu Ha XX B.) ¥ B IEPUO] C PA3KO U OTUYETIMBO ChKpalllaBaHE Ha HATUCKA BbPXY
BoauTe (TIOCIEAHOTO AeceTmieTre Ha XX Bek). B chIIoTo BpeMe npe3 MmocieaHuTe
15 ronunuM ce HaOIIOAaBa 3a0€IKMMO YBETNYaBaHe HA CTOMHOCTHTE Ha HIKOH ITOKa-
3aTenu, KOeTO CBUIETEIICTBA 3a 3aCHIICHUS] aHTPOIIOI'€HEH HATUCK BHPXY KauyeCTBOTO
Ha pEYHHTE BOIH.

W3MeHeHneTo Ha KauecTBOTO Ha BOAWTE B 3amajgHara yacT Ha [lazapmxuiiko-
[1noBauBCcKOTO Moie e oueHeHo choopaszHo Hapenda H-4/2013 1. 3a xapakrepusupa-
HE Ha TOBBPXHOCTHUTE BOJM. M3cienBaHu ca CTOMHOCTUTE Ha MOKAa3aTeNInuTe: Chbp-
JKaHWEe Ha KUCIIOPOJ, BOZOPOAeH mokaszaren (pH), eIekTponpoBOoANMOCT, aMOHHEB
a30T, HATPUTHH ¥ HUTPaTHU HOHH, 0011 a30T, 06u pocdop, oprodocdaru u BITK
Ot cneunuUHUTE U IPHOPUTETHH BEIIECTBA OOCKT HA aHAJIN3 Ca TEKKUTE METAIIN U
METaJIOUAH, APCEH, JKEIA30, MAHTaH.

O0m1o ca 00paboTeHN W aHANM3UPAHU JAHHUTE OT 9 MOHUTOPHHTOBH IYHKTA,
KaTo €MH OT TSX € Pas3MoJIOKEH Ha IIaBHaTa peka — Mapuna npu [lazapmxuk, aBa —
B Oacelina Ha p. Jlyna flna, u mect — B Oaceiina Ha p. Tormonauna (tadn. 1). OcHoBHH
KPUTEPHH 3a U300pa UM ca MPOABIDKUTETHOCTTA Ha MepruoAa Ha HaOMIOeHUE U ITbJI-
HOTaTa ¥ KaueCTBOTO HA JaHHHTE.

Tao6numa 1
Ilynkmose om HayuoOHaIHAmMa MOHUMOPUH2S06A CUCTEMA, U3NON36AHU 8 U3CTE08AHENO
HInpsp H
M MYHKTa anMeHOBaHUe M MeCTOMOI0KeHHe HA MyHKTA
30060387 p. Tommonmauma cnex rp. Kompusmmura
30060099 p. Tononuuna Ha moceeH moct rp. [anartopure — rp. [Mupgon
30060100 p. Tomonmauma npeau 3. ,,Jononuuma’ — npu c. [lonbpene
30060101 SI30BUP ,,]OMOIHUTIA*
30060525 p. Tomonmauma ciex 3. ,,JonorHMIA“
30060259 p. Tononuuna npeau BauBaHe B p. Mapuna
30060260 p. Mapwuma B rp. [Tazapmxuk Ha moceitans moct Codus-Ilnosaus
30060526 p. Jlyna fna nan rp. Ctpenua
30060102 p. Jlyna Slna ipu c. Pocen

METOIU HA U3CJIEABAHE

Pa3Hoo0pa3uneTo Ha MOCTHIIBAIMTE BbB BOAUTE 3aMbPCSBAILM BEIIECTBA U3UC-
KBaT HE caMo IOJy4aBaHETO Ha 000O0IIeHa M KOMIUIEKCHA OLIEHKAa Ha TSIXHOTO ChC-
TOSIHHE, HO M M3BBPIIBAHETO HA MOKOMITOHEHTEH aHaJli3 Ha Bb3JCHCTBUETO, 3a 1a CE
OTKpOSIT BOJACIINTE 3aMbPCUTEIH, KAaKTO U JIa C€ HAIPaBH OIMT 3a MPOCTPAHCTBEHA
IudepeHIranys Ha BUAOBETE 3aMbpCsIBaHe Ha peKUTe. B M3ITbIHEHNE HA TE3U 1IeIH
KOMIUIEKCHATa OIIEHKA € TOJIydeHa 4Ype3 MPHIaraneTo Ha YHUBEPCAIHHS U IIHPOKO
NPUIOKHAM B XUIPOCKOJIOTHYHATA MIPAKTHKA KOMITJIEKCEH HHICKC 33 Ka4eCTBO Ha BO-
mure (WQI) (CCME, 2001; Bepbanos, 2007, 2009). Cro0pa3Ho M3UCKBaHUATA HA
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Hapen6a H-4/2013 3a xapakTepusupaHne Ha CbCTOSHUETO Ha IOBbPXHOCTHUTE BOAH
y Hac pa3dyeTUTe ca U3MBJIHEHHU CIIOPE] TUIIA PEYHO TAJI0 M MAKCUMAaJIHO JOMYCTH-
Mara KOHIIEHTpalus 3a ChCTOSIHHE ,,J0OPO™, a N3BMEHEHHITA Ha ChbPKAHUETO Ha
TEXKH METAIH U METAIOUIN (KaTo 4acT OT HPUOPUTETHUTE U CTICHU(PUIHH TTOKa3a-
TEJM) ca aHAJTU3UPAHU CAMO 10 OTHOLICHHE Ha CPEAHOTOIUIIHUTE UM CTOMHOCTH
(Tabm. 2).

Tabnuma 2
Tunonoeust Ha pexume 6 U3C1EOBAHUSL PATIOH

Tun
Ne BG HMe Ha THIIA Bonocoop

— PaBHOTOpCKA peka

— Crapa pexka u nputor jo Iemepa

— peka Crpenuancka Jlyna Slna ot uzsopu no Crpenya

— pexa Jlyna fIna ot usBopu no Ilanarropurmie

— peka UenmHCKA ¥ IPUTOIM OT W3BOPH A0 KaHTOH J[oneHe
— PaBHOrOpCKa peka

— Crapa peka u nputoru 1o Iemepa

— pexa Ctpenuancka Jlyna Slna ot u3Bopu 10 Crpenya
—peka [lanartopcka Jlyna fIna ot uzBopu no [lanartopuiue
— pexa YenuHcka 1 IPUTOLM OT U3BOPH A0 KaHTOH JloneHe

1 |R3 |IlnaHuHCKH peku

— Crapa peka ot [lemepa 1o ycrue
— peka Jlyna Sna ot ycrue no Ilanartopuie
— peka CeJicka U IpUTOLA

TTonynnaHuHCKH
2 |R5 eKIZ —peka Mapuna ot benoso 1o p. Tononnuna
p — peka TononHuua ot s13. Toronuuua 1o yerue u p. Enmmmiika
— peka UenmHCKa OT Ha4ajao Ha KOPEKIUs 10 yCTHE U
p. I'poxoua
T'onemu paBHHHHH
3 |RI2 p — Pexa Mapuua ot p. TononHuua 10 BiauBaHe Ha p. Bpua

pekn

PE3VIITATU U OBCBHXJJAHE

HanpaBenuTte pazuern Ha WQI 1 mpoyuBaHus 3a Ka4eCTBOTO HA PEUHUTE BOH B
u3clieABaHus palioH nmokasar, ue oT 1981 . 1o 1990-1992 r. BoguTe ca no10KeHU B
3HAYUTEHA CTETICH WM HEMPEKhCHATO Ha aHTPOIIOTEHHO HATOBapBaHe, KOETO TH OIl-
penens KaTo ,,3aMbPCEHH " HITH ,,CUITHO 3aMbpceHu ™ (¢ur. 2, 3, 4). Cnen ToBa B HIKOU
ot myHKTOBeTe (Hamp. p. TonoiHuIa mpu BIMBaHe B p. Mapuiia) ce HaOmromaBa ciadba
TEHJEHIIMS KbM ITOBHIIIABAHE HA CTOMHOCTUTE HA KOMIIJIEKCHUS MHIEKC.

OCHOBEH 3aMbpcHTEe] Ha TOBLPXHOCTHUTE BOJHHU OOCKTH B 3allajHaTa 4acT Ha
[Mazapmxumko-I [ TOBAMBCKOTO 1OJIe ¢ OPraHWYHM BEIIeCTBa Ca KaHAJIH3AI[MOHHUTE
CHUCTeMH Ha HaceJleHUTe MecTa. ToBa ce JBDKM Ha JIUIcaTa Ha CENUIIHH MPEYHC-
TBaTEIHU CTAHIIMU 32 OTHab4HA Boau. OcTaBaiiku M3BHH BpeMeBHUS OOCET Ha M3-
cienBanero, ensa npe3 2014 r. e mycHara B ekcroarauus ['TICOB B Ilupgom, a B
nocnenHure 15 rogunu ca u3rpajaeHu u Hakou JokaiHu [ICOB Ha Manku HaceneHu
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Mmecrta. [Ipe3 2012 r. e mpekpaTreHo CTPOUTENCTBOTO Ha MPEYUCTBATEIHATA CTaHIIHA
Ha Konpusiiuna.

Tps6Ba na ce U3THKHE M PAaKTHT, Y€ MHOTO OT MAJIKUTE HACEICHH MECTa HAMaT 13-
rpajieHy KaHAJIM3alMOHHNA MPEXKH U OTHaJbYHUTE BOIU Hal-4eCcTo ce 3ayCTBaT B MPH-
nexauure aepera u pexu. OT Apyra cTpaHa, NpeIIpHATHITA C JOKATHH MPEYUCTBA-
TEITHU CHOPBKEHUsI 3ayCTBAT POU3BOACTBEHH OTIIAbYHN BOAU B KaHAIM3AIMOHHATA
Mpeka Ha HaceJeHUuTe MecTa. KauecTBOTO Ha Te3u BOAM CHOTBETCTBA HA HOPMHUTE 32
3ayCTBaHe B IpaJICKa KaHAJIM3aLusl, HO HE 1 3a 3ayCTBaHE B MOBPXHOCTEH BOAEH OOCKT.

B ropnoto Teuenue Ha p. [lanartopcka Jlyna fna, cnen [anarropuiie, ce Habmrona-
Ba MOBHUILICHUE HAa OMOTeHHHTE eneMeHTH (a30T, (hocop U Ap.), ABIDKAILO Ce Ha 3ayCTBa-
HE Ha HEMPeYNCTeHH OUTOBO-(PEKATHN OTIAABUYHN BOAM OT KaHAJIM3AIMOHHATA CHCTEMa
Ha [lanartopume. Coiara cutyanust ce HaOmronasa u 3a p. Crpenuancka Jlyna Sxa cnen
Crpenua. 3a p. TomonHuLa B IyHKTa cie BAMBAHETO HA p. Enmmmiika ca peructpupanu
€THOKpAaTHU NPEBUILABAHMS HaJ 25 MBTU HaJ NPEJETHO JOMyCTUMHUTE KOHLECHTPALUN
(pedepenTnu croitHocTH) 1Mo nokazarenute Mex (Cu) (¢ur. 5) u manran (Mn), CbOTBETHO
mpe3 2000, 2001 u 2006 r. EAMHCTBEHUST BE3MOXKEH U3TOYHHK HA MOCTHIIBAHE HA TAKU-
Ba TOKCHYHH BEILIECTBA BbB BOJIaTa ca MPOIbKABAIMTE EKCILIOATAMOHHN ISHHOCTH B
paiiona Ha ,,Acapen-MezneT" mocpeacTBOM MOMEHTHO 3aJITIOBO 3ayCTBaHE HA PYTHUYHH
um rorauronHu Boau. HeBenHbX ca CUTHaNMM3UpaHW CHOTBETHUTE KOHTPOJIUPALIN
OpraHy 3a KauecTBOTO HA BOAUTE, MMa M 3HAYUTENIEH Opoil MyONMKaly B MEITUUTE 32
OLIBETCHH B CHHBO WJIH 3€JICHUKABO PEYHH BOJM, KAKTO M 32 MacOBO M3MHpaHe Ha puoa.
TakuBa myOIMKaIMU MOTaT Jja ce HaMepsIT | 3a nepuofa ciex 2010 T
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®ur. 5. Unpekc Ha npesumieHre Ha koHneHtpanusTa (Ci) Ha Cu B peuHHTE BOIH B ITBTH HAJL

MIPeJIeIIHO JIoTycTMara pedepeHTHa cpepHoroaumna croifnoct (o Hapenba H-4/2013) (Ci/

CI'C — oTHOWIEHNE Ha CpeAHaTa rOAUIIHA CTOMHOCT HA ChIBP)KAaHUETO HA OIpEJEIIeH elle-
MEHT B JIJIeH ITyHKT CIPSIMO TIPHETHS CTaHAAPT 32 KaYECTBOTO Ha OKOJIHATA CPesia)

Karo mo-roremMu eMuTepH B peTHOHA c€ ouepTamar: ,,Aypyouc brarapus® AJl B
ITupnom, ,,JIeaau [Ipemrse Metanc Yenomeua EAJl B ¢. Uenoned, 000TaTUTETHUSAT
KomIuieke ,,Emanure-Men A/ B ¢c. MupkoBo. 3HaYNMHU U3TOUYHHUIIA HA 3aMBPCSIBaHE
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Ha BOJMTE B W3CJCIBAHUTE IOPEYUS Ca U CCIUIIHUTE KaHAIM3alMOHHA MPEKHU Ha
Hacenenute mecta — [lupnon, 3naruna, Konpusnuia u cenara Yasnap, AutoH, Ye-
soned, MUpPKOBO U Ap.

BbB BpeMeBH acleKT M3BECTHO MOAOOpsBaHE HA KAYECTBOTO HA BOJUTE B M3-
cieBaHus paiioH ce ycranoBsiBa ciien 1989 . (dur. 2, 3, 4).

U3BOIU

Ot H3BBPHICHUA aHAJIN3 Ha KAYECTBCHOTO CbCTOAHNE HA BOAUTE B U3CJIC/IBAHUSA
paiioH Morar Jia ce HarpaBsT CIeTHUTE U3BOJIN:

— INonyvenute pe3ynrard eIHO3HAYHO MOKA3BaT, Y€ CHCTOSIHUETO Ha HM3CIell-
BaHWTE PEYHM OACECHHM € BIIOIICHO W HE OTroBaps MOpW Ha ,,100po* mo Hapemba
H-4/2013 r;

— Ha npaxTrka aHTpOTIOTEeHHOTO Bb3/IEHCTBHE € KOMIUIEKCHO, MHOTOOOpa3Ho U
ce peaym3upa Kato TOYKOBO U AUGY3HO;

— OcHoBeH (aKTop 3a 3aMbPCIBAHETO ¢ OMOTCHHU BEIIECTBA Ca HEITPEYUCTECHH-
Te 6UTOBO-(eKaNTHN BOJM OT cenumara 6e3 m3rpaaena kananuzanus u [ICOB;

— HesaBucnuMmo OT IiesieHacoYeHaTa eKOJOrHYHa MOJIUTHKA Ha TOJIEMHUTE MHTYC-
TPHAJIHU TIPEANPUATHS B paiioHa, Te MPOABKABaT 1a ObJaT CepHO3eH N3TOYHHUK Ha
TOKCHUYHU 3aMbPCSBAIIN BEIIECTBA.

— OueBHIHO W B CJICABAIIMS IJIaH 32 YIIPaBJICHHE HAa PEUYHUTE OacelHU Te3u
peKH 1ie ocraHar B rpadara ,,HemOCTUTHAIH 00O eKOJIOTHYHO ChCTOSHHE
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BFBJITAPCKA AKAZIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 ¢« PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

METOABT DRESPI. IIOKA3ATEJIN, XAPAKTEPU3NPAIIN
XUAPOI'EOJIOXKUTE YCIIOBUA HA 3AJISITAHE
HA T'PYHTOBUTE BO/IN B 3AJIMBHATA TEPACA HA PEKA
OI'OCTA MEXIY CEJIO MAPTUHOBO U A30BUP ,,OI'OCTA*

Benumupa Cmosinosa’

B cratusTa ce pasmiexxaar moka3aTeluTe, XapaKTepu3upaly XuAporeoI0KKU-
T€ YCIIOBHsI HA 3aJIAraHe Ha MOJ3EMHHUTE (TPYHTOBH) BOAM B 3aJIMBHATA Tepaca Ha
p. Orocra mexny ¢. MapTuHoBo u 3. ,,Orocta®. IIpencTaBeHuTe nmokasarenau ca 4act
ot monuduiupanus ot Hac uuaekc meroq DRASTIC, napeuen DRESPI, 3a onenka
Ha CrieI(uIHaTa YI3BHMOCT OT 3aMBPCSIBAHE C apPCEH Ha IMOJI3EMHUTE BOJIU B 3aJTHB-
HU PEYHU TEPACH.

Kniouoeu oymu: nvnbounHa 10 MOJ3EMHUTE BOJH, MMOAXPAHBAaHE HA TIOJ3EMHHUTE BOJIH,
MEXaHWYCH ChCTAB Ha MOYBAaTa, Bb3/CHCTBHUE Ha MOIIIHOCTTA ([1cOenHaTa) Ha MOYBEHATA T10-
KpHUBKa

THE METHOD DRESPI. INDICATORS CHARACTERIZING
THE HYDROGEOLOGICAL CONDITIONS OF GROUNDWATER
IN THE OGOSTA RIVER FLOODPLAIN BETWEEN MARTINOVO VILLAGE
AND THE “OGOSTA” RESERVOIR (NW BULGARIA)

Velimira Stoyanova

Abstract: The article provides an overview indicators characterized hydrogeo-
logical conditions (depth to water, net recharge, soil texture, impact of the thickness
of soil) for assessing the vulnerability of groundwater contamination of arsenic of
groundwater in floodplains of Ogosta River between Martinovo village and “Ogosta”
Reservoir. The indicators are part of the modification of the index method — DRAS-

! Nemaprament I'eorpadus mpu HAT'TT — BAH; velimira asenova@abv.bg
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TIC, called DRESPI. From the analysis presented in the article indicators to assess
the vulnerability of groundwater to arsenic contamination can be concluded that they
are the most vulnerable in bankful channel to 1 m and active floodplain (T0) — 1-3,5
m and at least in the floodplain (Th) -3,5-5 m and 5-6,5 m. Indicators that reflect the
arsenic migration in landscapes and map vulnerability will be addressed in other pub-
lications. This study has been realized in the frame of the research project ASCOR
‘Arsenic contamination of Ogosta river: Linking biogeochemical processes in flood-
plain soils with river system dynamics’, Ne [ZEBZ0O-142978 from Bulgarian-Swiss
Research Programme (2011-2016). Heads of Project are Prof. Dr. Ruben Kretzschmar
(Institute of Biogeochemistry and Pollutant Dynamics, ETH — Ziirich, Switzerland)
and Assoc. Prof. Dr. Tsevetan Kotsev (National Institute of Geophysics, Geodesy and
Geography, Bulgarian Academy of Sciences, Department of “Geography”, Section
Physical Geography). The author thanks to then and to colleagues.

Keywords: depth to water, net recharge, soil texture, impact of the thickness of soil

BBBEJIEHUE

bup30oT0 cronancko pazsutre Ha bearapus cinen 50-te roauHu Ha XX BEK, B Chb-
YeTaHNe ¢ HEChbBBPLICHCTBOTO Ha U3M0JI3BAHUTE TPOMUIIIIEHH TEXHOJIOIUH, Ca PHYH-
Ha 32 MOCTBIIBAHETO M AKyMYJIUPAHETO HA 3HAUYUTEIHN KOJIMYECTBA ONMACHU XUMHUYHH
BEILIECTBA B [IOYBUTE U BOAUTE Ha HAKOM OT PeYHHUTE BogocOopu. MHOroO akTyajeH e
npoOJIeMbT ChC 3aMbPCABAHETO UM C apceH. B brirapus ca ycraHoBeHH MOBHUILICHN
CBIbPKAHUS Ha apCeH B IOYBUTE U NMOBBPXHOCTHUTE BOAM B NopeuusATa Ha Toro-
Huna 1 Orocta. [loBHIIEHOTO ChABPKaHKE HA apceH MO p. TOMOIHMLA € BCIEACTBUE
Ha TEOJIOKKH NPUYMHHU — HAJIWYKME HAa PyIHH MHUHepanu3auuu B ckanure (bbprapcka
u 1p., 2009) u Ha noOuBa U npepaboTKara HA MEIHHU PyAu B HelHus Bogocoop. Ilo
p. Orocra noBUIIEHOTO ChABPKAHUE HA APCEH € PE3Y/ITar OT J00MBa U 000raTsIBaHETO
Ha OJIOBHO-CPEOBPHH, JKEJIC3HU U 3JIATOCABPKALIM PyAU B TEUCHUE HA JIBIBI MEPU-
0]l OT BpeMe — OoT japeBHocTTa 10 1999 . (MueB u np., 1996; logumen nokiar.. .,
1973). Haii-muoro pyau B paiiona ce qoousar npe3 60-te u 70-te roqunu Ha XX Bek.
[Ipe3 To31 neproa OTHaABKBT OT OJIOBHO-CPEOBbPHATA, 371aTOChABPKALIATA U KEJISA3HA-
Ta pyfa, odorarsiBaHu BbB (paOpuKuTe HA MUHHO-000TaTUTEIHUS KOMOUHAT ,, XPUCTO
Muxaiinos* (,Humposuu‘* u ,,MapTuHOBO ), C€ 3aycTBa AUPEKTHO B pekara. [Ipes mpo-
nerta Ha 1964 ., cien aBapusi OT XBOCTOXPAaHWIMIIETO ,,Meun 10, U3Th4a OTHaIbK
ot 100 000 m*, Gorar Ha apceH u Texkn Metanu (OTyeT 3a U3TBIHEHNE Ha POyYBa-
TenHu padoru. ..., 1994; Kores, 2003, Kotsev et al., 2015).

PaiionuTe ca c1abo U3y4eHHU IO OTHOILICHUE Ha 3aMbPCSIBAHETO HA MOA3EMHUTE
BOJIU C apceH. Bcuuko TOBa Hajlara M3ciIeIBAHETO U OLIEHKATa Ha Hali-3aMbpPCEHUTE U
YSI3BUMUTE YacTH Ha 3aJIMBHATa peyHa Tepaca OT MOCTBIIBAHETO HA apCeH JI0 HUBOTO
Ha MO/I36MHUTE BOJHU.

B Hacrosimara crartust pailonbT Ha u3ciieBane € BogocoopsT Ha p. Orocra (dur. 1)
1 o0XBallla 3aJIMBHATa PEYHa Tepaca Ha peKara B FOPHOTO ¥ TeYeHue oT ¢. MapTHHOBO
10 s13. ,,Orocta® Ha npotexerue ot 35 km u o6mra oy 15 km?. Toii BkiItouBa yacTu
ot 3amagna Crapa rianuHa u [lpendankana n HagMopcKaTa My BUCOUMHA C€ U3MEHS
ot 802 m npu ¢. MaptunoBo 10 180 m npu BIMBaHETO Ha pekaTa B €HOMMEHHHUS
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@ur. 1. Palion Ha u3cienBane — 3ajiMBHa Tepaca Ha p. OrocTa

s130BUpP. PalfloHBT omaga M3IsUI0 B aIMUHUCTPATUBHUTE TPaHUIN Ha obi1acT MoH-
TaHa ¥ BKJIIOYBA YaCTH OT TEPUTOpHHTE Ha oOmuHWTe Ha Yumposuwm, c. ['eopru
JamsaoBo 1 MonTana. OOeKkT Ha M3CcieaBaHe ca TPYHTOBHUTE BOAW B 3aJIMBHATA Te-
paca Ha p. Orocra OT U3BOPHUTE M YacTH B UMIIPOBCKA TUTAHWHA IO YCTHUETO M B 5I3.
,,OTOCTa", @ IpeIMET Ce ABSIBa YI3BUMOCTTA UM OT 3aMbPCSIBAHE C apCeH.

[enta Ha HacToOsIIATA CTATHA € KapTorpadupaHe U MpelCTaBsHEe Ha MPOCTPaH-
CTBEHA OIIEHKA HA BIIMSHUETO Ha MOKA3aTeNNTe, XapaKTePU3UpPAIIN yCIOBHITA Ha
3aJsiTaHe Ha TIOA3EMHUTE BOIH, BKITIoUeHH B Monudumupanus ot Hac DRASTIC wun-
JIKC 32 OlleHKA Ha cnenr(uyHaTa ysI3BUMOCT OT 3aMbpPCSBaHE Ha TE3U BOJU C apCeH
B 3aJTUBHATa peyHa tepaca Ha p. Orocra.

CBbCTOAHUME HA ITPOBJIEMA U U3YYEHOCT
HA JJOJIMHATA HA PEKA OI'OCTA

Konnenuusita 3a yss3BUMOCT Ha MOA3EMHUTE BOAH OT 3aMbPCSIBaHE € Ch3aeHa
B Kpas Ha 60-Te ronuHH, HO ce mpuiara mupoko cien 80-te Ha XX B. B 3aBucumoct
OT TOBa JIaJI c€ B3eMaT B MPEIBUJ CaMO CBOMCTBaTa Ha cpenara, WiH U Ha 3aMbp-
CHUTEJsI, YI3BUMOCTTA Ha MOJ3EMHHUTE BOIU OT 3aMBPCSIBAHE € npucviya (eCTecTBeHa
WM COOCTBEHA) U creyupuytd.
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3a oleHKa Ha MpUCHILATa YI3BUMOCT MMa Pa3padOTEHH Pa3IMYHH METOMU:
unaexc metoan — DRASTIC (CAILLl), GLA (I'epmanus), PI (I'epmanus), SINTACS
(Uranus), EPIK (IBefinapus), GSI (Upnanausa), REKS (Cnosakus), ZEIT —
INPUT (ABcTpus) u Ap.; CTATUCTUYECKH METOAN — KOpPEJIaOHEH aHaJlu3, perpe-
CHUOHEH aHajiu3, MHTEPIOIALNN; CUMYIAMOHHU METOAU — TPUHU3MEPHU MOJENH
(Liggett et al., 2009). Cnopen Antonakos et al. (2007) cpuiecTByBaT U XUOPUAHU
METO/M, KOUTO BKJIIOYBAT KOMOMHALIUS OT WHAEKC, CTATUCTUYECKH M CUMYJIallMOH-
HU METOJH.

B Boarapus npoGnemMbT 3a mpHUChIIaTa YI3BUMOCT OT XMMUYHO 3aMbPCSBaHE
Ha TOJI3eMHUTE BOAU € pa3MIexk/aH 3a pa3IMYHM palloHU Ha cTpaHara oT PaiikoBa u
ap. (1978), bernepes u np. (1992), IletkoB u ap. (2005), Ilerpos (2006), Muxaiinosa
(2009), Orehova et al. (2009), bernepes u ap. (2013; 2014) u ap. Te3u aBTOpH B CBOUTE
W3caeBaHus npuiarar pasnuanu uHaexc meroau karo DRASTIC, EPIK u PL

BbB Bpb3Ka ¢ yA3BUMOCTTA Ha MOJ3EMHUTE BOAM OT 3aMbpCSIBaHE MOPEUHETO
Ha p. Orocta e mpoyusano npe3 2009 r. or OpexoBa, ['eprunos u Kapumosa. B npo-
BE/ICHOTO M3CJIe[IBaHE HE € MPEACTABEH M M3ACHEH NpoOeMbT 3a cnenruyHara
YSI3BUMOCT Ha TOJI36MHUTE BOJIM OT 3aMbPCABAHE C apCeH B 3ajJlMBHATaA Tepaca Ha
p. Orocra.

METOJUKA HA U3CJIEJBAHETO

B Hacrosimara cratus ca mpeAcTaBeHu mokaszarenute, BkrrodeHnn B DRESPI un-
JIeKca 3a OIlEHKA Ha YS3BUMOCTTA Ha TPYHTOBHTE BOJH B 3aJIMBHATA Tepaca OT 3aMbp-
csaBane ¢ apceH (CrostHOBa, 2013) 1 XapakTepu3upaIy XuapOoTreoI0KKUTE YCIOBHS
Ha 3aJI9raHe Ha MOA3eMHHUTE (TPYHTOBH) BOJM B 3aJIMBHATA Tepaca — IbIOOYUHA JI0
nomzemMuuTe (rpyHToBH) Boau (D), mogxpanBane Ha mogzemuante Boau (R), mexanu-
YeH ChCTaB Ha mousarta (pusndecka miuHa, %) (S) u aedearHa (MOIIHOCT) Ha ITOYBe-
Hara nokpuska (I).

Cnc codryepa ArcGIS 10.3.1 ca checTaBeHN KapTH 32 BCEKHU pas3IIekaaH IMOKa-
3aTel MooT/AeNHO. JJaHHUTe 3a Te3W MoKa3aTrely UMaT TOUKOB XapakTep, Thi KaTo
ce OTHACAT 3a MecTaTa Ha HaOJro[eHHe, U TPaHC(HOPMUPAHETO MM B MPOCTpaH-
CTBEHHM MOJIENIM CE€ OCBHIIECTBSIBA Ype3 M3IOJI3BAHE HAa METOJIU 32 MHTEPIONAIUs
— IDW (obpaTHO mpeTeriieHa Ha pa3CTOSHHETO MHTepronamnus), Spline (crmaiin
unTepnionanus), Kriging (kpuruar uarepnonanus), Natural Neighbor (MuTeprio-
TupaHe Ha 6a3aTa Ha €CTECTBEHO ChcencTBO), Trend (TpeHn mHTEpONanus) u p.
B nacTosmoro nzcneaBane e nu3noia3Bana Spline mHTEepnonanuara (1p10049nHa 10
MOJI3eMHHUTE BOJM, TOAXpaHBaHe Ha moa3emMHuTe Boam). Cropen Ilomos (2012),
HE3aBHCHUMO OT M30paHMsi METOJ Ha WHTEPIONAlWs, KpalHUAT pe3ylTaT BUHATU
€ pasnuYeH NpH pa3iudeH Opoil m3xomHu Touku. [lybmukamuu Ha Mitasova et al.
(1993, 2004) moka3BaT CBIIO TakKa, Y€ PA3IMIHUTE METOIN HA MHTEPIOJALHS Ce
BJIMSISIT M OT CHOTBETHHUS allTOPUTHM, & HIKOH OT TSAX Ca MOJXOSIIH 33 MPOCTPaH-
CTBEHO MOJIeNIMpaHe Ha ompeJeseHn peHoMeHn. ToBa Halara 3a ChCTaBsIHETO Ha
KapTUTE 10 OTJCIHUTE NOKA3aTEeNH J1a CE U3IOJI3BAT U IPYTH METOJIU. 3a ChCTABSHE
Ha KapTUTe 3a JebenuHara U MEXaHHYHUS ChCTaB Ha TOYBEHATa MOKPUBKA B Ha-
CTOSIIIOTO M3CJIe/[BaHEe U3IOJI3BaMe TeHepallM3upan OT HAC BapUaHT Ha KapTara Ha
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reomopdorpadcekure eqununu, nrorseHa ot Tcherkezova (2015), pazpaborena B
pamkuTe Ha mpoekTbT ASCOR (2012-2015). Bernpeku ue nebennnarta 1 MexaHnd-
HUST CHCTAB Ca MPOMEHSIIN CE BETMYMHH U 3aBUCAT OT pa3iInyHu (hakTopH, € ycTa-
HOBEHA OMpe/ieJIeHa 3aKOHOMEPHOCT MEXAY TAX M reoMopOI0KKUTE 0cOOEHOCTH
Ha Teputopusra (Jleontses u ap., 1988, ctp. 167).

Criopen reHepalM3upaHusl BapHaHT 3alMBHATa peyHa Tepaca ce MOoAess Ha:
NPUPYCIOBU 3aJIMBAEMHU YYaCThIM U HETaTMBHU MUKPO(GOPMHU C BUCOYMHA 10 | my;
akTuBHA 3anuBHA peuHa tepaca (T0) 1-3,5 m; 3anuBHa peuna tepaca (Th) 3,5-5 mu
3anuBHa peuna tepaca (Th) 5-6,5 m u ap. (¢ur. 2 — npunoxeHue).

PE3VIITATU OT N3CJIIEABAHETO

JBJIBOUYMHA 10 'PYHTOBU BOAU (D)

Kaprara Ha gpnbounnara g0 rpyHToBuTe Boau (¢wur. 3) e ceecraBena B 'MC-
cpena ¢ nomornra Ha ArcGIS ¢ ¢pynkmusata Raster Calculator. M3non3Banu ca aBa
pacTepHH ciosi ¢ pa3mep Ha nukcena 1 x 1 m: nmudpos Moxen Ha peneda — DTM
(m3rotBeH ot Tcherkezova, 2015, B pamkute Ha npoext ASCOR) u xumpoxmnna-
MHUYHa KapTa (10 AaHHU 32 M. centeMBpu 2014 I. OT COHAAKHUTE U TPBOHUTE Kia-
JEHIM U MOYBEHU NPO(HIN 32 U3MEPBAaHUs HA BOJHUTE HUBA (KapTara € H3roTBEHA
¢ nomotura Ha I1. ['eprunos, mo nmpoekra ASCOR). JlaHHUTE OT MOHUTOpPHHTOBaTa
Mpeka Ha IMOJ3€MHHUTE BOOM IMOKa3BaT, Y€ HUBOTO UM C€ M3MEHS HENPEKbCHATO
BbB BpeMeTo. Bripeku de ch3nazeHara KapTa NpeacTaBsi AMH CTaTUYEH MOMEHT
3a HUBATa Ha MOA3EMHUTE BOAU OT M. centemBpu 2014 1., T naBa npeacTaBUTE-
Ha KapTUHA 32 U3MEHEHHMETO MM B JojuHara Ha p. Orocra. OueHkaTa Ha JOCTO-
BEPHOCTTA Ha MOJyyeHaTa KapTa € HalpaBeHa Ype3 CpaBHEHUE Ha CPEJHHUTE HHUBA
Ha MMO/I3eMHUTE BOAM Tpe3 pasmiexaanus rnepuoy (aBryct 2014 — asrycr 2015 1)
(¢wur. 3 — mpunoxkeHue).

AHaJIM3bT TOKa3Ba, Y€ B TPUHAZECET OT OOIIO IBAaJECeT M E€AMH KiaJcHela
CPEAHUTE HUBA HA IOI3EMHHUTE BOAM OTrOBAPST HA HUBATA, OTOEGIA3aHU HA ChCTaBe-
Hara KapTa, a B [1eT OT TSIX HEChOTBETCTBUETO € He3HaUNTeNHO. Haif-ronsimo e HechbB-
nageHueTo npu myHkt P17 — 0,60 cm, u P14 — 0,55 cm. Haii-BeposTHata npuuuHa e
3HAUUTEIIHO I0-BUCOKUTE CTOMHOCTH Ha KojeOaHusl Ha HUBATa Ha MOA3EMHUTE BOAU
B Omm3ocT 1o p. Orocra. [|Bara kinajeHena ca B HelOCpeACTBEHa OJIN30CT 10 pekara
(1a okono 11 m), kbaeTo KojgeOaHUATA HA HUBOTO HA IOJ3EMHUTE BOJH Ca CBbp3a-
HH C KOJIeOaHUsTa HAa PEYHOTO HUBO. 30HUTE C IUIMTKO 3ajsirane Ha Bogutre (0-1 m)
ca NPUBBP3aHU KbM CTAPUTE PEUYHU KOPUTA U NPUPYCIOBUTE 3JIMBAEMU YUACTBIIH.
[Tog3emMHnTE BOAM B aKTMBHATA 3ajMBHA Tepaca Ha p. Orocra Bapupar Mexny 1 u
2,5 m, a BbB BUCOKaTa 3aJMBHA Tepaca — Mexay 2,5-5 m. B pe3ynrar Ha To3u aHANuU3
MOJKE J1a CE HAIpaBsT CJICIHUTE U3BOAM:

v B paiiona ce HaOmonaBar Bcuukute 10 kiaca na DRESPI unznekca (dur. 4
— IPUJIOKEHUE);

v/ Hali-roJIsAM € MOTCHIUATBT OT 3aMbPCSBAHE C APCEH Ha MOI3EMHHUTE BOIH B
NPUPYCIOBUTE 3aJIMBAEMH YUaCThLU U aKTHBHATA 3aJIMBHA TEPaca;

77



v'  Hali-MabK € IMOTCHOHAIBT OT 3aMbpPCABAHC HA IOJA3CMHHUTEC BOJAU BbB BU-
COKara 3aJIiBHa TE€paca.

INOAXPAHBAHE HA ITOA3EMHUTE BOJU (R)

Kaprara Ha nmojxpaHBaHETO Ha INOA3EMHHUTE BOIYM € ChCTaBeHa Ha 0Oa3aTa Ha
pacTepHUTE ClIOeBe 3a BajekuTe (QUL 5 — NPUIOKEHHE) U €BAIOTPAHCIIUPAIIHATA
(ur. 6 — mpunoxxenue) B ArcGIS-cpena ¢ ¢pynknusra Raster Calculator. Banexure
ca OCHOBHUSIT IIPUXO/ICH €JICMEHT BbB BOJIHHS OajaHC HA IPYHTOBUTE BOAM B 3aJIMB-
HaTa Tepaca Ha p. Orocra, a eBaroTpaHcIupanusTa (M3MapeHUeTo) € OCHOBHHAT pas-
XOJICH eJIEMEeHT. B HAacTOSIOTO M3CIeABaHEe CTOMHOCTTA Ha €BAIOTPAHCIIPALIMATA €
n3uncieHa no gopmynara na Turk: p

E= —,
P 2
0,9 + (Z)

kpneto: E — peanmna (nmeiicTBUTENHA) eBamoTpaHcnupanus, P — cpegHorogumHara
cyma Ha Banexxute (mm), 0,9 — kopenanuoneH koeduuuent, L (nznapsiemoct) = 300
+25t+ 0,05t°, t — cpexHoromuinHara TeMmeparypa Ha Be3ayxa (°C).

B pesynTar Ha aHanmu3a Ha IMOIXPAHBAHETO HA TOJI3EMHHUTE BOAM MOTaT Jia ce
HAIpPaBAT CIESTHUTE U3BOJIN:

v/ NOAXpaHBaHETO Ha MOA3eMHMTE BoAM Bapupa Mexay 201 u 350 mm/y (dur. 7
— mpuJIoKeHue) U ce HaOmronasat Tpu kinaca Ha DRESPI unzgekca: 201-250 mm/y,
251-300 mm/y u 301-350 mm/y;

v’ no-masikara qu)epeHIranus o TO3H M0KA3aTeNl MOKe Ja ¢€ 00sICHH ¢ OTHO-

CUTCIIHO €ITHAKBUTEC BAJICKU U TEMIICpATypH 3a U3CJIICABAHUS pa1710H rnmopaaun HEroJs-
Mara IJI01l Ha pailoHa.

JEBEJIMHA HA TIOYBEHATA TTOKPUBKA (I)

Kaprara e cscraBena B 'MC-cpena ¢ momomrra Ha ArcGIS. 3a cbcTaBsiHeTo 1
ca M3IIOJI3BaHM JIaHHH 32 JieOeNrnHara Ha IIOYBeHAaTa MOKPUBKA OT TIOUBEHHUTE MPOPU-
JIW, U3TOTBEHH TIPH M3TPAKIAHETO HA TPHOHUTE U COHAAKHUTE KIaaeHIH (dur. 8 —
NPUIIOKEHHE) 110 reoMopdorpadcKuTe eMHUIN, pernoHanu3upanu ot Tcherkezova
(2015) B pamxute Ha mpoexTbT ASCOR.

CrhcraBeHara KapTa MpejcTaBs ellHa reHepali3ipana KapTHHA 3a JbI00YrHATa
Ha MOYBEHAara MOKPUBKa B TPAHUIIMTE HA U3CIIeBaHuUS paiioH. [IpuunHuTE 32 TOBA ca
KOMIUICKCHHU — OT €JJHa CTpaHa, HMa eIMHECH KPUTEPHI 32 OTpeielisiHe AbI00YrHATa
(MoIIHOCTTa) HA MOYBATa, a OT Jpyra, UMa ToJsiMaTa BapHalus Ha pas3rieKIaHus
MoKasaTell B paMKUTE Ha ChbBpeMeHHHTE reoMopdorpadcku eMHUIH (30HH, UBHIIN).
Tas3u Bapumamys Ha IBJIOOYMHATA HA MTOYBUTE HA-BEPOSTHO MOXE /1a ce OOSICHH C
npoMsiHa B pycioro Ha p. Orocra B MHHANOTO ((GUTr. 9 — NpUIIOKEHHE), KAKTO U C
AHTPOIIOI€HHATA JEHHOCT.

Bbrpeku ToBa kapraTta Ha IbI00YMHATA HA MOYBEHATA TOKPUBKA B 3aJIMBHA-
Ta Tepaca Ha pekara (¢ur. 10 — mpunoxeHue) oTpa3saBa ycTaHOBEHATa Ha TEpeHa
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oOmia TeHaeHUus, ye AeOenuHaTa ce yBeluuaBa OT IMPHpYyclioBaTa M aKTHBHa-
ta (S2, P20) xpM Bucokata 3anuBHa Tepaca (P10). 3a menuTe Ha HACTOSIIOTO
M3cle/BaHe 3a JOJHA I'paHHUIa Ha MoYBaTa € BB3IpHETa ropHaTa rpaHULa Ha
HACJlaruTe OT YaKbJIM M/WIU BadyHHU (Xopu3oHT C,), a B CllydauTe, KOrato He ca
pPa3KpUTH TaKMBa, KATO TPAaHUIIA CE€ ONpEJeis yCTAHOBEHOTO BOJHO HUBO Ha MOJ-
3eMHHUTE BOJM KBbM JjaTaTa Ha MPOKOIMABaHE Ha MMOYBEHHUTE MPOQMIH, MOKA3AHH
no-rope. 3a chCTaBsiHE HA KapTara He ca B3eTH 0] BHUMaHHe NPOQHIIN, 32 KOUTO
HE € J0CTUTHAT Xopu30HT C, W He € yCTaHOBEHO BOJAHO HMBO (Hanpumep S3), u
ca M3MOJ3BaHH OCPEJHEHU CTOMHOCTH 3a nebennHaTa Ha MOYBEHATa MOKPHBKA
no pasriexxaanute reomopdorpadckn uBUIM (30HH). AHAJIM3BT M MOKa3Ba, 4ye
Te3M croitHocTu Bapupar mexay 41 u 120 cm. TpsaoBa na ce orOenexu, ye mpu
TEPEeHHHUTE M3CJIEeIBaHM 3a aKTUBHATA 3aJIMBHA Tepaca npu npodun S33 u S22 e
yCTaHOBEHa ChOTBETHO MolHOCT oT 20 u 23 cm, a 3a BUCOKaTa 3aJIMBHA Tepaca
npu nouBeH npopun P10 — oxono 200 cm. Haii-manka e neGenunara Ha mousara
B MIpUpyCJIOBaTa 3aduBHa Tepaca. [1o BcsAka BeposSTHOCT MpUUYMHATA 3a TOBA €, Ue
MOYBHUTE Ca MJIaJM U Ca B HaYaJEH CTAJUM Ha pa3BuUTHE. XYMYCHHIT XOPU30HT €
ChC €200 pa3BUT YUM U TPYAHO CE€ OTIAMYABA OT MOYBOOOPA3yBaIIUTE MaTepHa-
nu. ITox Xopu3oHT A ce peaysar cioese oT HaHoc¢ (xopusont C)). B nmpupycio-
BaTa 3ajuBHA Tepaca Ha p. Orocra ApIOOYMHATA Ha ToYBaTa Bapupa mMexay 20
u 70 cm, a cpeanara npiadounHa € 45 cm. AKTHBHATA 3alMBHA Tepaca ce Xapak-
Tepu3upa ¢ no-roisiMa aedenuHa Ha nouBeHus ciioi. Tolr uma goOpe odopmen
XOpPU30HT A (YUM M XyMYCHO-aKyMYJaTHBEH), KOHTO MOCTENEHHO NMpPEeMHHAaBa
B xopu3oHT C,. B akTuBHaTa 3ajuBHA Tepaca JbJI0OYMHATA HA I10YBaTa Bapupa
Mexay 60 u 100 cm, a cpeqnara apindournHa e 80 cm. Haii-ronsima e aedennnara
Ha MOYBUTE BbB BHCOKaTa 3aJMBHA Tepaca: Ha 3,5-5 m — mexay 70 u 120 cm u
cpeaHa abioounHa 95 cm, u Ha 5—6,5 m — mexay 60 u 180 cm u cpenHa 1BI00-
gyuHa 120 cm. 3a Te3u MOYBM € XapaKTEpHO HE caMO HAJIMYMETO Ha aJlyBHAJIHH,
HO W Ha JIelyBUAJIHO-NPOITYBUATHU CKJIOHOBH Hacyaru (P10).

OT TOBa CpaBHEHHE M MO-TOPE M3NOKEHUTE PAKTH MOXKE J]a C€ HAMpPaBsIT CIe-
HUTE U3BOAU:

v/ Haii-ys3BHMH OT 3aMbPCSBAHE Ca MOJ3EMHHUTE BOJIU B IPUPYCIIOBATA 3AIIHB-
Ha Tepaca, a Hali-c1abo — BbB BUCOKATa 3aJUBHA Tepaca;

v’ B paiiona ce nabmromasar yetupu kinaca Ha DRESPI unnekca: 41-60 cm,
61-80 cm, 81-100 cm u 101-120 cm (ur. 10).

MEXAHUYEH CbCTAB HA ITOUBATA (OU3UYECKA TJTIMHA, %) (S)

Kaprara Ha MexaHMYHMSI ChCTAB Ha [10YBATa € U3TOTBEHA YPE3 OCPEAHIBAHE MO
reomopdorpad)ckn eqUHULM (MBUIM) HA CTOMHOCTHTE HAa HAl-BUCOKOTO ChAbBpKa-
HHE Ha (U3MYeCcKa IIIMHA B OTJICIIHUTE TIOUYBEHH MPOQUIIH. 32 HEHHOTO ChCTAaBSHE Ca
W3IIONI3BaHU JIaHHU OT TIOYBEHHTE JTOKJIAIu Ha ,,Bomampoext™ AJl (1992 r.), Ha gact
OT IOYBEHHUTE NPOYUIN HA COHAAKHUTE U TPHOHNUTE KJIAACHIN U I'eHEPaIN3UPaHus
BapHaHT Ha KapTara Ha reomopdorpadcekure equauiy Ha Tcherkezova (2015). Ha
OCHOBa Ha aHailu3a Ha nouBeHute npodumm (¢pur. 11 — npuwioxkeHune) n Kaprara
3a ChIBPXKaHUATA Ha (PU3MUECKA IIMHA B MIOYBCHUTE XOPU3OHTH € YCTAHOBEHO, 4e
C OTJAJICYaBaHETO OT PEKara ce yBEJNYaBa M ChABPKAHUETO HA (U3MUECKA IIIMHA
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B mouBuTe. ToBa OM MOIIIO a ce 00SCHU C BUJa alyBUil B TPAaHULUTE HA 3aJMBHA-
Ta Tepaca, Harp. IPUPYCIOB ATyBUH (KOPUTEH), aTyBHH Ha akTUBHATA (LIEHTpaJIHA)
3aJMBHA Tepaca W alyBUH Ha TWiHaTa Tepaca (ctapuueH) (Anekcues u ap., 2011;
IIenxos, 1988; ['topoB u np., 1990).

OT HampaBeHaTa XapaKTEPUCTHKA Ha ChABPKAHHWETO Ha (U3MYECKa TNIMHA B
MOYBHTE 1O reoMopdorpad)cKu 30HU MOKE J]a C€ HANPAaBAT CICIHUTE U3BOIU:

B paiioHa ca ycraHoBeHH 4 kiaca Ha DRESPI ungexca: 5-10%; 10-20%;

20-30% u 30—45% (¢ur. 12 — npunoxexue);

v’ Haii-ys3BHMH OT 3aMbPCSABAHE C APCEH Ca MOJ3EMHUTE BOJU B IPUPYCIIOBH-
Te 3aJIMBAEMH Y4aCTbLH, a Hall-MaJIKO ysI3BUMH — BbB BUCOKAaTa 3aJMBHA Tepaca.

3AKIIIOYEHUE

B crarusita e npencraBeno kaprorpadupanero ¢ ArcGIS u npocrpaHcTBeHa-
Ta XapaKTePUCTHKa Ha MMOKA3aTeNIuTe, XapaKTepU3npaIly yCIOBUsITa Ha 3aIAraHe Ha
MOJI3eMHUTE BOJM B 3asIMBHaTa Tepaca Ha p. OrocTa. Te ca wact or DRESPI nnnexca,
momudukaist Ha DRASTIC unaekca, 3a OllEHKA Ha crieluUuIHaTa YSI3BUMOCT OT
3aMbpCSIBAHE C apPCEH Ha MOJI3eMHUTE BOAX B 3JIMBHATA pEUHa Tepaca.

Ot aHanu3a Ha TPEICTABEHUTE B CTATHATA IOKA3aTeNM 3a OLEHKA Ha YSI3BU-
MOCTTa OT 3aMbpCSIBaHE HA TIOJI3EMHUTE BOJIH C apCCH MOXeE Jia ce 000011H, ye Te ca
Hali-ysi3BUMH B IIPUPYCII0BATA U AKTHBHA 3aJIMBHA TEPACA U Hali-MaJIKO BbB BUCOKATA
3anuBHA Tepaca (3,5-5 m u 5-6,5 m).

[Tokazarenure, KOUTO OTpa3siBaT MUTPAIMATA HA apceHa B aHamadTa, 1 Kapra-
Ta Ha ysA3BUMOCTTA IIe ObJAT MPEeaMET Ha APYTH MyOIHKaIUH.

bBnazooapuocmu: ToBa uscienBane € oChIIecTBEHO B pamkuTe Ha mpoekta ASCOR Arsenic
contamination of Ogosta river: Linking biogeochemical processes in floodplain soils with
river system dynamics ¢ Homep [ZEBZ0-142978 ot bearapo-mseiiniapckara nporpama ,, 13-
cneasanus® 2011-2016 r. ASCOR e cpBMeCTeH NpoeKT Mexay [Ibp:kaBHUS TEXHOJIOIHMUEH
yauBepcuteT B L{topux (LlBeitmapus) u HarmonaneH HHCTUTYT 1O TeodH3nKa, Teone3us 1
reorpadust — BAH. PrroBogutenn Ha mpoekra ca nmpod. Pyden Kpeumap (AbpxaBeH Tex-
HoJjormyeH yHuBepcuteT B Llropux — IlIsetinapus) u gom. a-p Liseran Kones (Hammonanen
MHCTHUTYT 110 reodusnka, reoaesus u reorpadus — BAH, nenaprament ['eorpadusi, cexius
dusnuecka reorpadusi).
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INFORMATION GEOGRAPHY AND INFORMATION
GEOGRAPHIC LANDSCAPE

Jinming Sha', Chunjiao Ye', Xiaomei Li’

The internet, cloud computing, big data, spatial geographic information, and geo-
information technologies play an important role in our information society. This article
discusses current research issues of the information geography and the information
geographic landscape. The information geography is a new multidisciplinary field of
social geography that study the regional digital information resources, network links,
new region’s characteristics and time-space characteristics of the social and economic
networks. The focus is set on the four main aspects: the idea of space — time, network
relationship, big data and the idea of double — space (real and virtual space).

Keywords: Information geography, Information geographic landscape, Network rela-
tionship, Big data

I'EOI'PA®N A HA THOOPMAIMATA U 'EOTI'PAOCKHU JIAHAITADT
HA NTHOOPMALUATA

Lbicunmune Ca, Yynso He, Csiometi Jlu

AﬁCTpaKTI HOHaCTOHH_IeM ChUICCTBYBA BCC IIO-TrOJIsIMa HGO6XO,Z[I/IMOCT reorpaq)—
CKHTC U3CJICABAHUA da 6’L,I[aT TACHO O6B’Bp3aHI/I CbC CbBPCMCHHOTO I/IH(l)OpMaI_II/IOHHO
O6II_ICCTBO " J1a CC NOCTUTHEC TAXHATa MO-TOJIAMa IMPAKTUYCCKa HACOYCHOCT U MpHU-
JIOXKCHUC. I/IH(i)OpMaLII/IFITa UMa pasIMYHA aClCKTH, KaTO PEruOHAJIHO paslpeaciic-
HHUC, MHOTOKPATHO MU3IOJI3BAHEC, U3I'PAKIAHC HA MPCKU U AP., KOUTO MOraT HEC CaMO
Ja OIpeACIAT NKOHOMUYCCKOTO Pa3BUTUC HA JAaJACH PETrMOH, HO U Aa 6’BZ[aT HHOBa-
TUBHO CPCEACTBO, JOMUHHPANIIO ITPU CH3AABAHCTO Ha HOBU NOJUTUYCCKHU U UKOHO-
MHUYCCKH MOACIIHN. Taka Hanpumep, CONUATHUTE MPEIKU MOraT Aa OKa3BaT BJIMAHUC
BbPXY NOJUTUYCCKUTEC IPOMCHU, q)HHaHCOBI/ITe MPECKH MOrar Jia B’B3,I[el>iCTBaT BBbPXY
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MKOHOMHUYECKUTE CTPYKTYPH M T.H. Te3u mpuMepH npuaaBar 0coOCHO 3HaueHHE Ha
reorpadckuTe XapakTepuUCTUKU Ha nHpopmauusTa. Bb3 ocHOBa Ha ToBa reorpad-
CKUTE M3clieBaHuA Ha MH(opManusaTa NpuaoOMBaT BaKHA TPAKTHYECKa CTOMHOCT.
B npencraBenoTo u3cnenBaHe ce IUCKYTHpaT reorpadckute XapakTepUCTHKH (Ieo-
rpa¢usTa) Ha HHPOpPMALUATa 1 TeorpadcKuAT MaHamadT Ha HHGopMaLuusITa, Karo
(OKyCHT € HacOUYeH KbM YETUPU OCHOBHHM acmekrta: 1) uuesiTa 3a MpOCTPaHCTBO —
BpeMe, 2) B3aMMOOTHOILLICHUATA B MpeKa, 3) paboTara ¢ roleMu o0eMu JaHHU U 4)
uzesTa 3a JBe MPOCTpaHCcTBa (peaHo U BUpTyanHo). l'eorpadus Ha nHpopManusTa
€ HOBa MYJITUAMCUUIIMHAPHA 00JIacT Ha coluanHara reorpadusi, HacoueHa KbM H3-
cieaBaHe Ha nUQpoBaTa HHGOPMALIUS KaTo PEerHOHANICH pecypc, B3aUMOOTHOIICHH-
ATa MEXKAY MPEXKUTE, HOBUTE COIMATHO-UKOHOMHYECKH OCOOEHOCTH Ha PallOHUTE
BbB Bpb3Ka ¢ MHPOPMALMITa U IPOCTPAHCTBEHO-BPEMEBUTE XapaKTEPUCTUKU Ha
COLMAJIHUTE U MKOHOMHYECKHTE Mpeki. OCHOBEH €JIeMEHT Ha Ta3u HOBa 00JacT e
reorpadckusat nanamadT Ha nHGopManuaTa, KOWTO 00CAMHSABA KOHBEHIIMOHATHUS
JaHquadT CbC CUCTEMHUTE OT COLHMAIHH MPEXKH W WHPOPMAIMOHHUTE CHCTEMH H
Taka NpuaoOMBa MO-33ABI00UYEHO COLMATHO, KYATYPHO U MKOHOMUYECKO ChIbpiKa-
Hue. B cratusTa ce pasmiexaa BoAemlara posisi Ha B3aMMOOTHOLICHHUSITA B Mpexka
M0 OTHOLICHWE Ha MPOCTPAHCTBOTO M BpeMmeTo. V3ThKBa ce, ue HabopHuTe OT JaH-
HU 00€AMHSBAT PEaTHOTO Teorpad)CKO MPOCTPAHCTBO U BUPTYATHOTO MPOCTPAHCTBO
4pe3 OBbpIICH U KapTorpadupaHe U 1o TO3H HaYKMH Ce Ch3/1aBa HOBa MHPOpPMaLHS 32
reorpa)ckuTe XapakTepUCTUKU U JaHmadTa. JucKyTupaHuTe BBHIIPOCH MOTAaT Ja
JOMIPUHECAT KaKTo 3a oborarsiBaHe Ha reorpad)CKuTe MO3HaHUs, Taka U 3a pa3padoT-
BAaHETO Ha CHBPEMEHHH reorpaq)cKu, COMaTHA 1 HKOHOMUYECKH TPUIIOKEHUSI.

Knrouosu oymu: reorpadus Ha uadopmarmsra, reorpapcku ganmmadt Ha uHGOpMa-
nusTa, B3BAaMMOOTHOIICHU B MPEXKa, roJicMU O6eMI/I JaHHU

INTRODUCTION

Nowadays there is a growing need to have a clear understanding about the role of
geographical research in the current information society and how the research issues
may be more practically oriented and applied. Information has many different aspects
such as regional distribution, regeneration and networking and these characteristics
may not only determine the development of regional economy, but can be also a revo-
lutionary tool, which dominates the new formation of political and economic pattern
in our country. For example, social networks have changed the political pattern, fi-
nancial networks have changed the pattern of economy, etc. These examples are all
highlight the geographical features of information. Hence, the research issues of the
information geography have attained an important practical significance.

This study discusses the information geography and the information geographic land-
scape in detail, and gets a conclusion that the idea of space — time, network relationship,
big data and the idea of double — space are the four main aspects. Furthermore, the network
relationship plays the main role with regard to the space — time network, as well as dataset
bring the real geographical space and the virtual space together by overlay and mapping
and thus create new information about geographical characteristics and landscape. Dis-
cussed research issues may contribute to the enhancement of geographical knowledge and
development of advanced geographical, social and economic applications.
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INFORMATION GEOGRAPHY

Information Geography is a new cross subject, which study the features of infor-
mation social geography (Sha et al., 1996; Ellison & Glaeser, 1997; Lehmann, 2003;
Aiginger & Davies, 2004; Dunning, 2009). The main research issues include regional
digital information resources, network links, new region’s characteristics and time-
space characteristics of the social and economic networks. The information resources
play a key role in the information society (ITU, 2011). This is different from the
agricultural society and the industrial society, which depend on matter and energy. In
the information society, the information is the first important resource, it becomes a
resource that is more important than matter and energy. The information economic
activities are quickly expanded for the purpose of exploit and take the advantage of
information resources. It replaces the industrial production gradually and become the
main content of the national economic activities.

Information resources have become the important aspects of information geog-
raphy research. The information is generated on the basis of a certain area, or the digi-
tization of other resources, or with IP identification. Different regions have different
status in politics, economy, culture, military, in the social development framework,
and thus creates different information pattern of different regional characteristics.
This is due to a different geographic origin, or different IP identification information.
That is to say today‘s information represents the mapping of regional characteristics,
social policies, and economic activities.

Network dominates in national economy of the information society, and it forms
the material basis of social informatization. The information technology revolution,
which mainly contains computer techniques, micro-electronics, and communication
technology is the source and power of social informatization. The advancement of
web technology, scientific research and education, health care, enterprise and govern-
ment management that are widely used by the society have influenced the economic
and social development greatly and profoundly. It has changed people‘s life style,
behavior and values fundamentally as the web contributes to great innovations, in-
tegration abilities and prosperity. Therefore, to reveal the characteristics of network
relationship is an important research issue in the information geography.

Information geography study the rules of generation, delivering and application
of information in different regions under a web environment. Information is based
on a certain area (or industrial system), so different regions realize different infor-
mation efficiency. This reflects the differences of information force in the regional
system. Information force can reflect the new characteristics of regional information
society perfectly. It consists of the following several aspects: (1) the ability of re-
gional system to create a digital information network; (2) the network system‘s abil-
ity to capture and spread an information; (3) the ability of region to generate, gather
and process an information; (4) the level of region’s network equipment construction.

Information geography is based on information economic, internet economic
and human geography, and aims at emphasizing how the information generation,
processing, delivering, accumulation, function and feedback in internet environment
at different location, rank, and size of urban system, at a view of the network feature,
can solve the regional economy problems, contribute to the regional development
policy and promote the continued and coordinated development of a region.
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The introduction of new production factors such as information resources and
modern technologies (computer technologies, network communications, etc.) in the
information society causes the revolutionary changes in society, so the old ideas are
replaced by new ones. Thereby, it should be putted forward the four important prin-
ciples in information geography:

(1) The idea of space - time. The information revolution accelerates the
rhythm of the social life, reforms the social economic and delivers more ben-
efits. On one hand, the time-space distance of different regions shrinks, but the
online service time and reachable space extends, on the other hand. The internet
supports more intensive regional cooperation and the new technologies such as
cloud computing and big data accelerate delivering and processing of informa-
tion (http://baike.haosou.com/doc/580575-614558.html). The timeliness and in-
stantaneity of information brings the efficient and fast rhythm of current society
and reduces the influence of the central place theory and the location theory in
traditional geography.

(2) Network relationship. The internet and transportation network stimulate the
relationships between different regions to become a convenient freely crisscross net-
work relationship. The network integrates all resources, produces new demand, puts
forward the new technology constantly and delivers a large number of spillover bene-
fits (Xu et al., 2015). Thus, the natural environment is not destroyed and the economy
is on the way of sustainable development that is informatization and networking.
Currently people live in two worlds, the real world (geographic world), and the virtu-
al world. Based on the real world, people produce and trade more in the virtual world.
All these activities are based on digitalization, informatization and networking. The
economic pattern (domestic and international) has also made a major adjustment and
reconstruction along with the establishment of the increasingly network relationship.
Thereby, the communication information network, computer network and transporta-
tion network both national and international have spared no effort to be built, have
transformed the traditional social economic relations, and also have changed the de-
cisive role of regional natural resources in social economy.

(3) Regeneration capacity of data. Digital data for social, political and economic
resources have indicated the main characteristic of social change. Data and informa-
tion resources have become the most valuable resources. Data present a regional
ownership characteristics since they have been taken by each department and region.
In addition the data should have a clear point belonging to, or IP address to play
a precision role. Mapping the social reality as a virtual world through digital data
has accelerated the pace of informatization. One of the main advantages is that the
information resources have an ability of regeneration, accumulation, reprocessing,
distribution and reuse, and thus create a big data. Data have already become the im-
portant resources in the information society, but based on the cloud computing and
data mining they can obtain great social and economic value.

(4) The idea of double-space. Our living space contains two different spaces,
thus the real world (geographic world) and the virtual world. The geographic world
mapping approximates to the virtual world, and the virtual world contains cyber-
space and information space. The geographic world is the cradle of information and
also gives a knowledge about the reasons for availability of different information
in different regions. The generation of regional information is based on the differ-
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ent ability of regions to use and distribute the information, which result from the
market, science, technology, and cultural level on the basis of the original industry.
Double-space structure causes significant changes in the social structure. The so-
cial flattening, the time-space compression, and the virtual space extension to the
geographical space makes our society to run more smooth with rhythmical speed,
and higher efficiency.

INFORMATION GEOGRAPHIC LANDSCAPES
The main element of information geography is the so called “Information
Geographic Landscape” that is resulted from generating an overlay through next elements:

Land, represented by: L, L,... L ;

Society, represented by: S, S,... S ;
Network, represented by: N, N,... N ;
Information, represented by: 1., L,... 1 ;

Therefore, the information geographic landscape can be expressed in matrix:

Ll Lz Ln

Sl S2 ' Sn
Info R =

N 1 N. 2 - N n

I 1 1 2 I n

The structure of the matrix shows that the information geographic landscape is based
on the traditional society and in addition this landscape is combined with the network
system and information system compared with the traditional landscape. It can be
consider that the farming community geographical landscape is primary and not per-
fect, its neural network system is not well developed (here network elements replace
the neural system). But the industrial society should have a complete neural network
system as it is matured gradually. Thus, a society that does not have network and in-
formation is not active and mature enough. But a society that have network is smooth,
mature and developed, and a society that have information is smart, active, animated,
and also full of economic benefits.

With the development of information society the information geography attains
greater importance. In addition, the information geographic landscape is emerged as
a new landscape that contains an enhanced social, economic and cultural content.

THE FORWARD FIELD OF INFORMATION GEOGRAPHY RESEARCH

The Figure 1 below clearly shows that the social and economic regional re-
sources are digitized and mapped to the information space and become the useful
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3. Big data and Cloud computing n

|

2. Networked and virtualization Information Geographic
Landscape

1. Digitization of regional resources

Fig.1. Resources for the Information Geographic Landscape

resources through the regeneration and re-distribution. They are used and combined
in the network, and form a new law of time and space.
Hence, the hotspots of information geography research are as follow:

1) Big Data and Information Resources

Nowadays, the information is among the most important and the most useful re-
sources of society. Based on the huge flux of data and user relationship, it can be con-
sidered that the flux of big data is the basis of information society. Furthermore, the
owners of big data will “own” the future. Big data refers to the datasets that cannot be
fetched and managed with conventional software tools in a certain period of time. In
view of the fact that the information is result from the digitization of social economy,
the mapping of economy in information space has a characteristic of regionalization,
generation, reuse, and distribution just like big data. The daily browse of webs, using
a smart phone to surf the internet, the business data of different industries, these all
contain the information of spatial location, potential customers and future develop-
ment. How to analyze these big data that include the digital process — the expression
of the nature of the digital world and digital economy, becomes more and more im-
portant. It is also the important way for mining and using the resources of information
geography more deeply.

2) Network Relationship

The network has become the neural system of society and marks the level of
maturity. More full access to the internet and development of the mobile internet
indicates that the internet has become one of the main characteristics of the society.
In this sense the geographical space has been overlaid by a kind of network. There is
a new time-space characteristic comes into being for the region and data (informa-
tion) are all networked. Expounding the network relationship from the information
geography — the characterization of transportation networks, internet, mobile net-
work — means that the internet objects will become an important research content
of information geography. It may have a profound influence on social, political and
economic pattern and related policies.
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3) Spatial Characteristics

The fusion and relying of the offline space and the online space is the coexist-
ence of mobile-space and geographical space. The internet manages the spatial loca-
tion through GPS — GIS. For example, a postal address forms the complete offline
space and the online space is formed through the cooperation with social networks,
maps, local information search, etc. Network sovereignty is relying on the geographi-
cal administrative boundary that is the traditional household registration and every-
one can go to anywhere of the world using the virtual network world. But there is a
geographical attribution, so the information society exist such a geographical feature:
“virtual space + geographical space = mobile space with regional characteristics”.
Therefore, spatial analysis that is based on geographical information, analysis of the
hidden location information, spatial information and information for the ownership
of big data have become the hotspots of information geography research.

4) Smart Cities

The internet, cloud computing, big data, spatial geographic information, and
other information technologies shape our world to smart society and smart city
through the network connection, data production and management and the automatic
control (Occelli, 2001). As Wu Jichuan pointed out: “The construction of smart city
makes the technology upgrading in different kinds of business and replaces and inno-
vates the management and development of social economy, improves the efficiency
of the informatization and operation of society, changes the lifestyle of people.” The
geographical phenomenon or geographical landscape, which contains distinctive in-
formation characteristics is another hotspot of information geography research.

5) Virtual Feature

Nowadays, the people survive in two worlds: geographic world (real world), and
virtual world. The internet has realized the full connections between people — objects
and has formed a virtual world, which reflects the real world through the real world
virtual mapping. Analyzing the virtual world is an accurate analysis of the real geo-
graphic space.

CONCLUSION

From the above discussion two important points should be noted. Firstly, the
Information Geography has changed organizational relations and methods of social
production, since the information resources have become very important social re-
sources, as well as the information economy has increased in GDP year by year be-
coming the main industrial economy.

Secondly, the Information Geography has re-structured geographical space
through reflection of the world into real space and informational space — two spaces
that greatly have changed decision making systems and operational systems. In con-
nection with these systems the Information Geography has become more important
in social economy comparing to other geographical theories.
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Abstract: Spectral features, shape and texture features of objects in high-res-
olution remote sensing images can be extracted by object-oriented classification. In
order to obtain a feature set which include as minimum feature number as possible,
but not harm the classification accuracy remarkably, the primary feature set need to
be optimized. Comparing the accuracy of Sequential backward search with Max-rel-
evance and Min-redundancy, the classification rules were obtained by Classification
and Regression Trees (CART) with the optimal feature subset. With the Worldview2
high-resolution remote sensing imagery, experimental result shows, Sequential Back-
ward Search is suitable for the study area to rank features. Using the optimized subset
to build CART model is an effective way to maintain the classification accuracy and
improve image processing efficiency.

Keywords: Remote Sensing, High-resolution imagery; Feature selection; Classification
and Regression Trees (CART) algorithm; Object-oriented classification
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HA0OP OT XapaKTEPUCTUKU C Bb3MOXKHHS MUHHMAJICH OpOii, KaTo MU TOBa HE TPsiOBa
Jla ce HaMaJsiBa TOYHOCTTA Ha Kiacu(UKarusaTa, € HeoOXOJAUMO OCHOBHUST HA0OP
OT XapaKTePUCTHKH Ha OOCKTHUTE J1a ObJie ONTUMU3UpPAH. B HacTosAIOTO M3cienBa-
HE, KaTo Ce CpaBHsABAa TOYHOCTTA Ha JIBA METO/A 3a M300p HAa XapaKTEePUCTUKU: 1)
Sequential Backward Search u 2) Max-relevance and Min-redundancy, ca ¢popmymu-
paHu nipaBUyIaTa 3a Kjiacu(pHUKaIKs Ha CAaTeITMTHO N300paKEHUE C BUCOKA PE3O0TFOIIHS
4pe3 MPUIOKEHHE Ha aJITOPUThMA Ha KIacH(DUKAIIMOHHUTE U PErPECUOHHU AbPBETa
(Classification and Regression Trees — CART) ¢ onTumManen Habop OT XapaKTepHCTH-
k1 Ha oOektute. [lomyueHuTe pe3ynraTu OT KiacHU(UKAIMITa Ha CaTeIMTHO U300pa-
xxerune WorldView 2 noka3zsat, ue metonbT Sequential Backward Search e moaxomsig
3a pa3no3HaBaHe Ha OOCKTUTE HA 3€MHOTO IMOKPHUTHUE U 3EMEIOJI3BAHETO B MU3CICI-
BaHus paiioH B Kuraii. M3non3BaHeTo Ha ONTUMHU3UPAH HAOOP XapaKTEPUCTUKU Ha
obekrute 3a m3rpaxkaanero Ha CART mojen e eeKkTHBeH HAUWH J1a Ce MOIIbpKa
TOYHOCTTA Ha KJIacu(PUKALUATA U JIa CE TI0J00pH e(PEeKTUBHOCTTA Ha 00paboTKaTa Ha
N300paKeHUsl.

Knrwouoeu oymu: JINCTaHIIMOHHY N3CIIEIBAHUS, N300PaKEHUS C BUCOKA PE3OITIOLIUS, 13-
00p Ha XapaKTePUCTHKH, aJITOPUTHM Ha KJIacH()PUKAIIMOHHUTE U PErPECHOHHU IbPBETa, 00eK-
THO-OpUEHTUpaHa Ki1acu(uKaims

INTRODUCTION

Based on the standard methods of high-resolution remote sensing imagery, the
object-oriented classification method could control the multi scale segmentation
of the imagery and segments the homogeneous patch as a following-up basic unit,
which overcomes the conventional weaknesses of pixel classification method (Baatz,
Schape, 2000). Furthermore, object-oriented classification method can take full ad-
vantage of high-resolution images’ information (spectra, shapes, textures, levels, etc.)
and the inter-class information, thereby improving the accuracy of the feature clas-
sification (Wu et al., 2009; Wang et al., 2013).

After the high-resolution image segmentation, we can have an access to a large
number of features available for image classification. A small number of features are
difficult to accurately reflect the nature of the different types of features, resulting in
inaccuracy. However, using a large number of features will increase the frequency of
,,dimension disasters*. Therefore, it is necessary to construct classification rules before
preliminary feature selection. Thus from the original feature set, in accordance with
a standard the selection of strongest feature subset from the target discrimination is
necessary. Depending on the evaluation of criteria, feature selection algorithm can be
divided into the filter (Filter) method, encapsulated (Wrapper) method and embedded
(Embedded) method. Methods filtering feature classifies the contribution as a criterion.
Encapsulated method relies on the learning process where a subset of the classifica-
tion performance characteristics serve as quality metrics. Embedded method of feature
selection algorithm is embedded into the learning algorithm to classify the model accu-
racy as the basis to achieve feature selection (Guyon, Elisseeff, 2003). Previous studies
show that selection of the optimal feature subset can effectively improve the process-
ing of the image, while using the classification model constructed optimal feature
subset can achieve more accurate classification (Peng et al, 2005; Liu, Gong, 2009).
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Methods relying on dimensional features to improve the image classification
accuracy have become one of the trends in remote sensing image classification (Wu
et al., 2012). With the rise of data mining technology, decision tree algorithm with its
high operational efficiency and clear structure, etc. has been widely used in classifi-
cation mining rules of remote sensing image (Chen et al., 2008). At the same time, a
decision tree algorithm has been one of the embedded feature methods, for the further
optimization feature subset (Zhang et al., 2015).

This study is based on the object-oriented classification method to obtain images
by splitting polygons, and extract image feature. The feature selection and decision
tree algorithms are combined in this paper. Applicability is examined in the study
area with the comparison of the sequence backward method (Sequential Backward
Search, SBS) and the maximum correlation minimum redundancy method (Max-
Relevance and Min-Redundancy, mRMR). A subset of features has been selected by
cross-validation error rate as the evaluation function. According to the rules of the
decision tree algorithm mining knowledge, feature information of high resolution
images can be quickly extracted.

FEATURE SELECTION AND DECISION TREE ALGORITHMS

Feature selection is an important part of machine learning. Feature selections
mostly include the search strategy, feature subset construction, and evaluation func-
tions. In this paper, two feature selection methods were compared: 1) Sequential
Backward Search, and 2) Max-Relevance and Min-Redundancy.

Sequential Backward Search is one of the classic feature selection algorithms.
This method assumes that the original feature set is optimized feature set, which is
cutted generally from all variables. The sum of the squared errors is served as a qual-
ity metric of a remaining subset of features posed classification capabilities. A char-
acteristic variable which has least impact on of the classification to predict results is
selected until the remaining number of features to meet the requirements.

The Sequential Backward Search feature selection is one of the mainstream al-
gorithms. Feature selection based on mutual information required to select a feature
subset S & Collections ¢ having the maximum correlation, where the maximum cor-
relation criterion is expressed as (Battiti, 1994):

maxD(S c), Zl X,,C) (1)

xeS

In the algorithms, S stands for the number of features; c is set for the target category,
while 7 show mutual information of feature and the target category. The maximum
correlation criterion selected from characteristics and target categories has the great-
est relevance. But there is a higher degree of redundancy between features, so adding
minimum redundancy conditions can exclude subsets high redundancy features.

min R Z I ( ) 2

| | x;,x;€S
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Maximum correlation minimum redundancy can be defined as follow:
max¢(D,R),¢ = D~ R (3)

The formula represents a selected maximum correlation characteristics and clas-
sification of targets. The redundancy among the candidate features is smallest.

Decision Tree has been widely used in forecasting, classification and rule ex-
traction fields since the 1960s. The decision tree is based on fact for inductive learn-
ing, belonging to one of the multivariate statistical classification methods. Decision
Tree algorithm can deduce classification rules, which have a tree structure from the
original data. Threshold will form the root of data into the internal node for a more
homogeneous subset, and thus continue to form the ultimate node segmentation. In a
decision tree, internal node is properties or the collections of properties; the ultimate
node is regularly divided category. To build a Decision Tree Algorithm includes es-
tablishment and pruning (Liu et al., 2005). There are a variety of algorithms to gener-
ate a decision tree, such as ID3, C4.5, CART, CHAND etc.. Besides, Classification
and Regression Tree (CART) is widely used in remote sensing image classification.
This paper describes the CART algorithm and C4.5 algorithm.

Classification and Regression Tree (CART) was put forward by Breiman et
al. (1984). CART is a supervised learning classification algorithm, which uses the
training sample to construct and evaluate. Also, it employs a binary recursive par-
titioning techniques during the process. The Classification and Regression Tree
consists of two elements: the first one is to find a best feature from all of the input
features for grouping; the second is to determine an optimal segmentation threshold
from within the range of the feature. CART decision tree employs econometrics
Gini coefficient measures within which each node of the other characteristics of
various types of samples in order to determine the optimal grouping features, while
determining the optimal characteristics of packet segmentation threshold. The root
node is divided by the branch rule variables then continue to push to move the leaf
node, generating a decision tree which has a binary tree structure. Gini coefficient
is defined as:

J
Ginilndex =1~ sz(j | h) “4)
j

In the formula, p(; | &) represents a randomly selected sample from the training set,
where variable belongs to j,and variable value turns to 4, n(h) is the variable of
the training samples which belongs toj and the variable value of the sample number
is h. n(h)’s value of the training sample where the number of variables is #; j is the
category number. CART decision tree algorithm is that somewhat easy to implement
and it has clear structures, without any statistical distribution for input data. It can
effectively handle a large number of high-dimensional data.

Another way to use more of the decision tree algorithm is C4.5, which is im-
proved by Quinlan (1993) formed by the ID3 algorithm. C4.5 employs informa-
tion gain ratio to select properties, information gain ratio is equal to the ratio of the
amount of information on segmentation information gain. In the training set, it has
maximum access to information and information gain ratio is not less than the aver-

94



age of all variables as a tree branch node. All possible values are treated as a branch
of that node, achieving the recursion tree.

Decision tree algorithm learning and training can improve data processing effi-
ciency, obtaining classification rules which are easy to understand. In remote sensing
image classification, it is an effective way to identify the available knowledge rules
from complex information. This article will compare two different decision tree algo-
rithm based on the same feature selection.

EXPERIMENTS AND ANALYSIS

Image processing is as follows: it makes the multi-spectral image of the origi-
nal image and panchromatic image geometric correction, and integration. It employs
ENVI image analysis to set the segmentation parameters in the software of the ex-
perimental data eCognition by means of spectral statistical characteristics. It can be
extracted from the segmented object spectrum, shape, texture feature, and then based
on the feature selection algorithm to select the best subset of features, and complete
the final build decision tree classification of images, using classification confusion
matrix to analyze the result.

THE EXPERIMENTAL DATA AND DATA PREPROCESSING

We used WorldView?2 satellite imagery from the Altar South Island sea area,
where the study area size is 5000 x 5000 pixels, including construction, vegetation,
roads, arable land, water, such as a typical object type. Panchromatic image spa-
tial resolution is 0.5 meters, while the spatial resolution multi-spectrum is 2 meters.
Multispectral is for blue, green, red and near infrared wave bands. The experimental
WorldView?2 satellite image is acquired on January 1, 2012, The Gramm — Schmidt
method is used for image fusion.

In the eCognition software for image segmentation the experiment was carried
out. The eCognition segmentation using fractal network evolution method (FNEA)
can effectively make use of imaging spectral and spatial information (Hay et al.,
2003). Each band weighting is based on the characteristics of spectra (Zhu et al.,
2015). Calculation of variance and correlation for the image of each band is calcula-
ted. Near infrared wave band, the maximum variance and correlation with blue, green
and red band is very small, so the weight is set to 2. The relevant of Blue, green and
red correlation is huge, depending on the contribution rate of similar segmentation,
which set weight is 1. With the experiment analysis and comparison for many times,
it sets parameters segmentation scale as 90, shape factor and tightness factor is set to
0.2 and 0.5, respectively.

CONSTRUCTION CHARACTERISTICS

The image characteristics select from the three aspects of the spectrum, shape,
and texture. The spectrum is the most prominent information in remote sensing image.
It directly reflects the unique spectral reflection and radiation characteristics, value,
determined by the spectral response of pixels, which will reveal the characteristics of
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other derivatives (Yao et al., 2012). The image texture is also the important informa-
tion in remote sensing (Hu, Hou, 2015; Ait et al., 2010), it is composed of the gray
scale distribution of space position to reflect the homogeneity in the image. It is one
of the characteristics of image area, a feature of terrain surface which mainly used in
remote sensing image statistical method to extract texture. Gray level co-occurrence
matrix in image retrieval, classification has strong adaptabilities, improving the clas-
sification accuracy. The texture details of the high resolution image are richer. In this
paper, the study is based on gray level co-occurrence matrix (GLCM), from 0°, 45°,
90°, 135° to extract image texture feature in four directions.

After image segmentation, it can extract and segment the objects which 16 spec-
tral features, 6 shape features, texture features 4 x 8, a total of 54 are shown in the
Table 1. According to the characteristics of land use, the study area could be divided
into forest land, shrub land types in the study area, building, shadow, roads, water,
bare rock, bare land, cultivated land. Considering the registration imaging time for
winter, cultivated land has surface coverage. To improve classification accuracy, the
cultivated land category can be subdivided into two categories, cultivated land A on
behalf of bare farmland, B for cover crop cultivated land, a total of ten categories.
The image randomly sampling, selecting typical sample 1932, contains 1191 training
samples, 741 validation samples.

Table 1
Statistics of extracted features
Feature | Number Feature Number Feature Number
GLCM
Mean 4 Asymmetry 1 FHomogeneity 4
Standard . GLCM
deviation 4 Rectangular Fit ! Contrast 4
Ratio 4 Length/Width 1 GLCM 4
Correlation
Spectra Shape Texture
feature | Brightness 1 feature | Shape index 1 feature Entropy 4
Max. diff. 1 Compactness 1 GLCM Ang. 4
2nd moment
NDVI 1 Density 1 GLCM Mean
NDWI 1 GLCM StdDev
Correlation 4

FEATURE SELECTION

The features will be ordered by characteristics in accordance with a certain
standard where the constructed model has smaller error. This study respectively ex-
tracts on the basis of SBS, mRMR algorithm, characteristics of 54 images for sorting.
With Ten-fold cross-validation method as a function of the evaluation of algorithm
performance, it compares the applicability of the two kinds of feature selection algo-
rithm, and applied to feature extraction of feature subset in the study area.
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Ten-fold cross-validation method is to select all kinds of feature samples respec-
tively through visual interpretation. All samples can be divided into 10 portions, in
turn 9 as the training sample, 1 as the test sample, for classification error calculation.
In 10 times average error rate of the algorithm performance estimation indicators,
it takes 3 times 10 fold cross-validation mean to assess the accuracy of the models
in order to reduce the error of the training samples and random test samples,. First
in this paper, a CART for classification algorithm for feature selection algorithm,
namely SBS and mRMR for comparison, get the results as shown in figure 1.
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Fig.1. Comparison of SBS and mRMR based  Fig. 2. Comparison of different classification
on CART methods based on SBS

Figure 1 shows that as the number of features of these two feature selection al-
gorithms increases, classification error showed a downward trend in the number of
features from the 1 to 5, the classification error rapid decline; from 5 to 25 range,
classification error ease down stably after 25. When the feature amount is less than 28,
SBS algorithm classification error is less than mRMR algorithm; when the number of
features are more than 28, two feature selection algorithm classification errors are quite
same. As two types of algorithms curve was observed, SBS algorithm in the number of
features within the interval 11-26, maintains a lower classification error. Considering
feature reduction purposes, in the study area in this article, SBS feature selection algo-
rithm in the selection of the optimal feature subset is better than mRMR algorithms.

To verify the validity of CART algorithm, this article will compare it with the
C4.5 using 10-fold cross-validation, results are shown in Figure 2.

Figure 2 shows, in a single decision tree generation algorithm, CART has more
precise advantage than the C4.5. For cross-validation error CART algorithm for sta-
tistical, wherein when the number 48, the error is minimized, followed by 17 and 28.
When the number of features were selected subset of features 17, 28, 48 build CART
decision tree, were recorded as CART17, CART28, CART4S.

CLASSIFICATION AND ACCURACY ASSESSMENT

Construction of the three tree, unified verification samples (741) to verify the
accuracy of the statistics overall three (Overall Accuracy, OA), Kappa coefficient,
producers and users of precision accuracy, the results are shown in Table 2.

7 IIpo6Gnemu Ha reorpadusira, 3-4/2015 . 97
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Table 2 shows the experience certificate for the accuracy of the three tree 85.
59%, 84.59%, 85.27%, Kappa coefficients were 0.8420, 0.8268, 0.8344, three over-
all accuracy within 1.5% of the difference. Among them, the number of features
used CART17 is minimum, however, the classification accuracy is highest. While
the CART2S classification and Kappa coefficients shares lowest overall accuracy.
CART48 living in between. Analysis of three production and use of precision accura-
cy, CART17 has a higher accuracy over woodland, shrub, bare arable land bare rock,
road, sand, shadows, that most of the terrain classification. The above analysis shows
excellent feature selection performance can be extracted from subset of features, and
it can achieve and ensure the classification accuracy. Considering the classification
accuracy and the number of features, in this study we select CART17 model as the
optimal classification model.

According to the analysis for CART17 model, the selection of 17 feature con-
tains the spectral characteristics of the band ratio (green band and red band and in-
frared band), standard deviation (blue band and infrared band), mean (blue band,
the green band, red band), brightness, NDVI; shape features of shape index, density,
aspect ratio; texture features of the average (90 °, 135 °) Second Moment (135 ©),
contrast (0 °) shows three characteristics in the classification of images have played
an important role. Table 3 lists the confusion matrix on CART17 after classification.
The analysis of the confusion matrix shows the highest classification accuracy of wa-
ter feature, woodland and shadows, whose classification accuracy is above 90%. Less
accuracy have uncovered rock and bare land. Among them, the bare land is mainly
arable land misclassifying A, that is, bare arable crops without covering. Both of their
spectral response and texture characteristics are very similar, which is quite confus-
ing. It results in classification accuracy. CART-2 as an image classification decision
tree is shown at Figure 3. (appendix).

CONCLUSION

During traditional image classification process, users often rely on experts to
gain experience or on a lot of manual experiments and errors to determine the clas-
sification characteristics and classification rules. With the development of image fea-
ture extraction technology, features can be effectively applied and improved. Various
types of data which hold assive property features has consumed a lot of time and
manpower and limited the development of the intelligent, practical image classifica-
tion technology. In this study, the characteristics of high-resolution images, based
on object-oriented classification method, combining the sequence backward method
(SBS) and classification and regression tree (CART) are applied to obtain the clas-
sification results. Through experiments the following conclusions are made :

1) The object-oriented approach to the high-resolution images for classification
avoids the “salt and pepper” phenomenon. This is conducive to all kind of image
feature extraction and easily improve the utilization of imagery features.

2) The backward sequential method features is applied to 54 images to sort by
comparing the different features numbers (17, 28, 48) constructing the classification
accuracy of the model. The results show the model with fewer features CART17 con-
struction rules, get a higher classification accuracy. This proves the optimal feature
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subset constituted by the 17 characteristics has a valid identification feature perfor-
mance. It shows that this method can achieve image classification processing effi-
ciency and classification accuracy’s balance.

3) Combining the feature selection and CART decision tree, the valid informa-
tion is identified. This provides a feasible method for the fast, accurate, objective
classification rules so that remote sensing image classification techniques become
more intelligent.
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BFBJITAPCKA AKAZIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 ¢« PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

PREDICTION OF CONIFEROUS FOREST TREE-SIZE
DIVERSITY BASED ON SPECTRAL AND TEXTURE DATA
FROM SATELLITE IMAGES

Petar Dimitrov'!

Tree-size diversity is an important characteristic of forests which is connected
with their structural complexity. This study aims to evaluate the relationship between
spectral and texture features from SPOT 5 and QuickBird images from the one hand
and diversity of trees’ diameter and height from the other. Based on ground measure-
ments in a coniferous forest site, four parameters were calculated for the diameter and
height: Shannon’s index, Range, Diversity, and Coefficient of Variation (CV). From the
SPOT 5 spectral bands and six vegetation indices (VIs) the near-infrared band was most
strongly correlated with the forest parameters. For all parameters (except CV) correla-
tions were significant (maximal values between —0.74 and —0.85). The QuickBird spec-
tral bands and Vls did not show better correlations compared with the SPOT 5. From
the tested texture measures derived from the QuickBird bands the Homogeneity and
Dissimilarity were the most correlated with the tree-size diversity parameters (r=0.42 +
—0.67). Multiple linear regression equations were compiled for prediction of the Range
of diameter and height classes (Adj. R?>=0.86 and 0.81 respectively). These equations
allow estimating the Range of diameter and height classes with RMSE of 25% and 21%
respectively, as calculated using leave-one-out cross-validation.

Keywords: forest structure, satellite spectral data, SPOT 5, QuickBird, Rila Mountain

N3YNCIIABAHE HA IIOKA3ATEJIN 3A PASHOOBPA3UETO B PASMEPUTE
HA IBPBETATA B UTJIOJIMCTHU I'OPU HA BA3ATA HA CIIEKTPAJIHA
N TEKCTYPHA NTHOOPMAIINA OT CITbTHUKOBU M30BPAXKEHU A

Ilemwvp Jfumumpos

AocTpakT: CTeneHTa Ha pa3HOOOpasne 1Mo OTHOIIEHUE Ha Pa3MEpPHUTE Ha IbPBe-
Tara e BaykKeH MOKa3aTell 32 CTPyKTypaTa Ha TOPCKUTE choOmiecTBa. ToBa H3cieiBaHe

! Space Research and Technology Institute — BAS, petar.dimitrov@space.bas.bg
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LIeJIN 12 OIICHU Bpb3KaTa MKy CIICKTpajHaTa U TeKCTypHaTa HH(pOpMaIus, Chabp-
kama ce B m3o0paxenus ot cnbTHUlUTe SPOT 5 u QuickBird, ot enna crpana,
U pa3HOOOpa3veTo B pa3MepHUTe Ha IbpBeTara (JUaMEThp M BHCOYHMHA), OT Apyra.
Ha Gazara Ha u3MepBaHHs Ha BUCOYMHATA U JUAMEThpa HA JbPBETaTa B TECTOBU
TUIOIAIKA B PaliOH C UIJIOJMCTHH TOPH Ca M3YHMCICHU YETUPHU MOKa3aTeNs: HHICKC
Ha pa3HooOpasuero Ha Shannon, 00XBat, pa3HOOOpa3ue ¥ KOSHUIIMCHT Ha BapHaIlHs
(CV). Ot pannute ot SPOT 5, BKIIIOUBAIIM YETHPHUTE CIIEKTPAIHU KaHajla U LIECT
BEreTallMOHHU MHJEKCa, Hall-BHCOKA KOpEJalus C U3CICABAHUTE MOKA3aTed UMatr
JaHHUTE OT Onu3kusa uHppadepBeH kaHal. [Ipu BCHUKK MOKa3aTeny, ¢ U3KII0UeHUE
Ha CV, kopenanusra ¢ 3HaYnMa (MakcHUMaliHU cToiHOcTH Mexay —0,74 u —0,85).
Hannute ot QuickBird — ciekTpanHu kaHalu U BEreTaluOHHN WHAEKCH — HE TTOKa3-
BaT Mo-700pa Kopemnanus ¢ moKas3areyJuTe 3a pasHooOpasue B cpaBHeHHe cbc SPOT
5. OT TecTBaHUTE TEKCTypHH MapaMeTpH, U3UMCICHN Ha 6azaTa Ha M300paKeHUETO
ot QuickBird, Haif-CHITHO KOpeJIMpaHu ¢ MOKa3aTeluTe 3a PasHooOpa3ue Ha pazMe-
pute Ha nppBeTara ca Homogeneity u Dissimilarity (r=0.42 +—0.67). CbcTraBeHu ca
MHO)KECTBEHHU JIMHEHHN PErPeCHOHHH YPaBHEHHsI 3a U3UMCIISIBAHE HA MOKA3aTeINTe
00XBar Ha CcTerneHUTe Ha Je0enHa U 00XBaT Ha KIIaCOBETE M0 BUCOYMHA (CHOTBETHO
Adj. R?=0,86 u 0,81). M3uncnenara 4pe3 KpbCTOCAHA BAIUAALMS TPELIKA HA perpe-
CHUOHHHTE MOJICIIHN 3a JIBaTa Ioka3aTels € cboTBeTHO 25 % u 21 %.

Kniouoeu Oymu: cTpykTypa Ha Toparta, CIIbTHHUKOBH crekTpaysHd aanau, SPOT 5,
QuickBird, Puna

INTRODUCTION

The degree of structural complexity is one of the most important characteris-
tics of forests. It has been shown that forest structure interrelates with many eco-
logical processes and is closely connected with forest biodiversity (Stelfox, 1995).
Furthermore, the response of forest structure to different management systems and
silvicultural treatments is increasingly studied (Sullivan et al., 2001) as the under-
standing of these relationships is expected to contribute to the sustainable forest man-
agement. Therefore, there is growing need for data on different aspects of forest com-
position and structuring. However, measuring forest structure is not straightforward
because it can be defined in various ways and assessed using different measures, both
spatial and non-spatial (LeMay, Staudhammer, available online). The three major
aspects of forest structure as summarized by Pommerening (2002) are: spatial distri-
bution, species diversity and variations in tree dimensions. Tree dimensions (bole’s
diameter and height) are commonly inventoried in forestry and their variation can be
readily assessed. Therefore, measures of tree-size diversity can be suitable for pro-
viding forest managers with forest structure information (Varga et al., 2005).

The Shannon’s index (Shannon, Weaver, 1949) is commonly used to describe
tree-size diversity (Varga et al., 2005; Boucher et al., 2006). Designed to assess spe-
cies diversity, the index can be computed by substituting species for classes of di-
ameter at breast height (DBH) or height classes to assess tree-size diversity. Other
measures of tree-size diversity are the number of height or diameter classes relative
to a potential maximum number in a region (Jakubauskas, 1996) and the coefficient
of variation (CV) of individual trees’ diameters and heights (Varga et al., 2005).

104



Remote sensing technique to quantify forest structure in spatially explicit man-
ner would provide ecologist and managers with invaluable information. In the past
decades it was shown that remote sensing data have potential to estimate different
forest parameters. Tree-size diversity is, however, not among the forest character-
istics commonly derived by remote sensing data. This study aims to evaluate the
relationship between spectral and texture data from SPOT 5 and QuickBird satellite
images from the one hand, and diversity of tree diameter and height from the other
hand focusing specifically on coniferous forests.

MATERIALS AND METHODS

Field measurements to evaluate tree-size diversity were made in 32 temporary
plots situated in the north-western part of Rila Mountain (SW Bulgaria). The plots
had different size (squares with side 5, 10, 20, or 30 m) depending on the stand age
and density. Four main conifers form pure and mixed stands in the study region: Scots
pine (Pinus sylvestris L.), Norway spruce (Picea abies (L.) Karst.), Silver fir (4bies
alba Mill.), and Macedonian pine (Pinus peuce Griseb.) (Petkov et al., 1966). At each
plot, the species, DBH, and height were recorded for each tree. In some occasions the
tree height was not possible to measure using the clinometer because visibility to the
tree’s top is blocked by adjacent crowns. For trees which height was not measured it
was calculated based on their DBH using species-specific height-curves established
from the existing measurements from all plots. Coordinates of each plot were meas-
ured by GPS. The data were grouped in 25 DBH classes with a width of 4 cm and
in 10 height classes with a width of 4 m. Based on these measurements four forest
structure parameters were calculated for both diameter and height. The first was the
Shannon’s index, H', calculated using Eq. 1:

H'=~X[p, In(p)] (1)

where p, is the proportion of trees (in number) in the ith DBH or height class com-
pared with the total number of trees (Boucher et al., 2006). As the index value in-
creases, stands tend to be more uneven-sized, whereas a low index value corresponds
to a more even-sized stand (Boucher et al., 2006). The maximum value for Shannon’s
index occurs when the proportions are equal over all classes (Varga et al., 2005). The
second parameter was the Diversity of DBH and height classes (Dg;, and H,, respec-
tively) and was calculated in accordance with (Jakubauskas, 1996) as the number of
DBH/height classes present in a plot divided by the total number of classes estab-
lished for the study region (25 and 10 respectively). Similar parameter, the Range of
DBH and height classes (D, and H,,,,., respectively) was calculated as the number
of classes within the range from the lowest to the highest class in a plot (i.e. including
empty classes, if any) divided by the total number of classes possible for the region.
The last parameter was the CV calculated using the original non-classified DBH and
height measurements.

A Satellite Pour I’Observation de la Terre (SPOT) 5 satellite image from 14
July 2008 was orthorectified, converted to radiances, and terrain corrected for differ-
ences in illumination using the SCS+C method (Soenen et al., 2005). The four 10 m
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spectral bands were used in the study: Green (0.49 — 0.60 um), Red (0.61 — 0.68 pum),
Near Infrared (NIR) (0.78 — 0.89 um) and Shortwave Infrared (SWIR) (1.54 — 1.75
pum). Six spectral vegetation indices (SVIs) were calculated from the SPOT 5 bands:

= Normalized Difference Vegetation Index (NDVI = NIR — Red / NIR + Red)
(Rouse et al., 1974);

= Simple Ratio (SR = NIR / Red);

= Normalized Difference Infrared Index (NDII = NIR — SWIR / NIR + SWIR)
(Hardisky et al., 1983);

= Structural Index (SI = NIR / SWIR) (Gerylo et al., 2000);

* Corrected NDVI (NDVIc = NDVI * (1 — (SWIR — SWIR ) / (SWIR_ —
SWIR ))) (Nemani et al., 1993);

* Reduced Simple Ratio (RSR = SR * (1 — (SWIR — SWIR )/ (SWIR _ —
SWIR . )) (Brown et al., 2000).

For SWIR . and SWIR _the 2" and 98™ percentile of the distribution of values
in the SWIR band were used.

The QuickBird multispectral image (16 August 2007) was orthorectified and
converted to top of the atmosphere reflectance. The four 2.4 m spectral bands were
used in the study: Blue (0.43 — 0.54 um), Green (0.46 — 0.62 pm), Red (0.59 — 0.71),
and NIR (0.71 — 0.91 pum). Four gray-level co-occurrence matrix (GLCM) texture
filters were applied to each of the QuickBird bands, namely: Variance, Homogeneity,
Contrast, and Dissimilarity. NDVI and SR were also calculated.

The relationships between the satellite variables (band values, SVIs, and texture
measures) and the tree-size diversity parameters were examined by calculating the
Pearson’s correlation coefficient (7). Then the possibility for regression-based predic-
tion of tree-size diversity was tested. Two types of models were used: simple linear
regression, with only spectral variable as predictor, and multiple linear regression
with both spectral and texture predictor. The accuracy statistics:

a2
RMSE = .|— X (y; = 9;) 2
ni=l1

Bias =— Z(yl ) 3)

ni=l

and

were calculated using the leave-one-out cross validation method, where y, is the
ground-measured value at plot i, y, is the predicted value for plot i using data from the
rest of the plots, and # is the number of plots used. The relative counterparts of these
statistics — RMSE_and Bias_— were calculated as percent from the mean value of the
corresponding forest parameter as measured in the plots.

RESULTS

To extract the values of the SPOT 5 spectral bands and SVIs for the correspond-
ing field plots locations the weighted average of the four pixels closest to the plot cen-
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tre was used. The QuickBird data was averaged over area with 10 m radius around
the measured plot centre. In the analysis of the QuickBird data 31 field plots were
used because one of the plots was outside the image footprint. The coefficients of
correlation of the satellite spectral variables with the tree-size diversity parameters
are presented in Tab. 1. Only the coefficient of variation of diameters (D) was
not correlated (p>0.05) with any of the spectral variables. Most of the correla-
tion coefficients for H , were also insignificant. The Shannon’s index, Range and
Diversity of DBH/height classes, however showed moderate to strong relationships
with the satellite data (Tab. 1). Specifically, high » values were observed for these
three parameters and the NIR band of SPOT 5, ranging between -0.74 and -0.85
(»<0.001). Similar values were achieved also for NDVI and SR, which were the
only SVIs performing well. The indices incorporating the SWIR band were poorly
correlated with the tree-size diversity in the study area. The corrected NDVI have
been proposed to increase accuracy of LAI (leaf area index) estimates in open
canopies where the NIR reflectance is strongly affected by understorey vegetation
and background materials (Nemani et al., 1993). Similarly, RSR have been shown
to reduce background effects when calculating LAI in coniferous forest (Brown et
al., 2000). In our case the SWIR correction factor in these two indices has little ef-
fect because all plots are characterised by relatively high canopy closure. From the
QuickBird data again the NIR band was most strongly correlated with the tree-size
diversity parameters, but the correlations were lower compared to the SPOT 5 NIR
band. The difference in performance between the two NIR bands were, however,
not significant according to the test for equality of correlation coefficients (the p-
values of the test statistic Z calculated in MYSTAT 12 software stayed over 0.169
for all forest parameters).

Scatter plots in Fig. 1 depict the curvilinear form of the relationship between
SPOT 5 NIR band and the Range and Diversity of DBH/height classes. The NIR
band becomes less sensitive to the two parameters as their values increase. In fact
the Range and Diversity parameters behave very similarly which is clear from their
correlation coefficients with the spectral data and from the graphics. When con-
tinuum of size-classes is present in a plot the values of the Range and Diversity
coincide; otherwise the Range is higher than Diversity. The Range of classes was
used in this study as a complement to Diversity because it can indicate how differ-
ent the size-classes present in a plot are. For example, if two plots have the same
number of size-classes they will have also the same Diversity; but the Range may
differ depending on how close to each other these classes are. However, based on
the results in this study, it can not be given preference to one of these parameters
at the expense of the other. The Shannon’s index for the diameters (D,,.) showed
roughly linear relationship with the SPOT 5 NIR band and highest correlation from
all tree-size diversity parameters. The lower saturation effect makes this parameter
suitable for remote sensing estimation. One disadvantage is that the values of the
Shannon’s index are not intuitive. Fig. 1 shows that with decrease of the tree-size
diversity radiance detected in the SPOT 5 NIR band increases. This may be ex-
plained with the stronger reflectance from the smoother canopies characteristic for
most even-aged, structurally simple forest stands. Gaps in old forest and patches of
remnant old trees in regenerating forest contribute to spatial and tree-size diversity
(Spies, 1998). In such structurally complex forests shadows cast by the canopy are
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larger and cause a decrease in the overall spectral response value detected by the
satellite sensor (Gerylo et al., 2000). This result is in agreement with (Jakubauskas,
1996) who observed negative correlation between Diversity of DBH classes and
reflectance in Landsat TM bands.

The texture measures calculated from the QuickBird image bands had only mod-
erate level of correlation with the tree-size diversity parameters (Tab. 2). There were
no single texture measures performing best for all eight forest parameters. However
the Homogeneity of the Red band and the Dissimilarity of the NIR band had the
highest correlation coefficients with six of the forest parameters. Contrary to this, the
Variance and Contrast showed poor or insignificant relationship with the tree-size
diversity parameters (Tab. 2). The correlation coefficients ranged between 0.42 (D )
and -0.67 (D,)). The Shannon’s index and the Range of size-classes showed slightly
higher correlations compared to the other two tree-size parameters. Generally, the
values in Tab. 2 are low and suggest limited potential for regression-based prediction
of tree-size diversity using QuickBird texture data alone. However, these are rather
preliminary results and more detailed study of the influence of input parameters used
in the GLCM texture filters on the relationships with the tree-size diversity param-
eters is needed.
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Fig. 1. Scatter plots of SPOT 5 NIR band radiance against the tree-size diversity parameters:
a) Range and Diversity of DBH classes; b) Shannon’s index for the diameters; c) Range and
Diversity of height classes; d) Shannon’s index for the heights
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Fig. 2. Scatter plots of D and H__ predictions from the multiple regression models
N range range .
against the ground measured values in the field plots (n=31)

In this study we tested only a limited set of SVIs and texture measures selected
for their common use in the literature concerning forest parameters retrieval from re-
mote sensing data. More exhaustive list of spectral and texture variables can certainly
be constructed, but for our aims the selected variables give good general overview.

To test the possibility for prediction of tree-size diversity using satellite data the
Range was selected as this parameter performed equally well for both diameters and
heights. Linear regression analysis was performed, but to account for nonlinearity
and heteroscedasticity problems it was needed to apply base-10 logarithm transfor-
mation to both y and x variables. After fitting the linear model y is back transformed
to calculate the validation accuracy statistics. Eq. 4 was used for the multiple regres-
sion case:

y=1000 5Pl (02 oF (4)

where b0, b1, and b2 are the coefficients from the linear fit, and ¢ is half the mean
square of the residuals (MSE/2) (Newman, 1993). Simple linear regression models
were constructed using the SPOT 5 NIR band as explanatory variable. We hypothe-
sised that combination of spectral data from SPOT 5 and texture data from QuickBird
would provide the best option for prediction of studied forest parameters with this sat-
ellite dataset. Therefore, multiple regression models were also tested with the SPOT 5
NIR band included by default and the second predictor chosen among the QuickBird
texture measures which were significantly correlated with D,,,,. and H,,,,.. Selection
was made based on the adjusted R? value and the significance of the coefficients of
the regression equation. The models and their accuracy assessment statistics are pre-
sented in Tab. 3. The inclusion of texture measure as a second predictor increased the
adjusted R? compared to the simple models. This suggests that texture images may
be important for constructing more accurate prediction models for tree-size diversity
and when available can be used as complement to the spectral images. The multiple
regression equations allow estimating the Range of diameter and height classes with
RMSE of 25% and 21% respectively. This means an average prediction error with a
magnitude of three classes for the Range of DBH classes and one class for the Range
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of height classes. The Biases of predictions were not significant (Tab. 3). The scatter
plots in Fig. 2 show that there is generally good agreement between predicted and
measured values of the Range of DBH/height classes.

DISCUSSION AND CONCLUSIONS

The calculated values for the Shannon’s index, Range, and Diversity of DBH/height
classes are dependent on the selected class width. Therefore, they cannot be compared be-
tween different regions and studies unless the same maximal number and width of classes
have been used and this hinders their wider usage. However, for a particular study their
relative values depict the variations in the structural complexity of forest. Mapped over
a region of interest using satellite image data these parameters would provide valuable
insight on forest conditions. Estimating the Range and Diversity in numbers, instead of
in proportions, and adoption of common tree-size classification may further facilitate the
usage of these forest parameters for forest structure characterisation.

The Shannon’s index, Range, and Diversity of DBH/height classes are well corre-
lated with the NIR band of SPOT 5 and have potential for regression based prediction.
The highest correlation was observed for the Shannon’s index of diameters (r=0.85).
None of the SVIs used in this study provided further enhancement of spectral informa-
tion usable for tree-size diversity assessment. The texture measures calculated from
the QuickBird bands were not strongly correlated with tree-size diversity parameters.
However they provide additional spatial information which may improve the NIR-
derived regression predictions.

Calculation of CV does not involve arbitrarily classified size classes and is con-
sidered an objective measure of tree-size diversity (Varga et al., 2005). Unfortunately
in this study it was not possible to predict D ., and H,,, from satellite data because of
the insignificant correlations. It may be concluded that the coefficient of variation is
not suitable for remote sensing assessment of tree-size diversity, at least for the stud-
ied forest type. Shannon’s index and the Range and Diversity of DBH/height classes,
however, have more potential for remote sensing estimation and mapping. Further
studies should concentrate more on these or similar parameters, in order to fully ex-
ploit the potential of satellite images for provision of forest structure information in
regional to local scale.
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BFBJITAPCKA AKAZIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 ¢« PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

MOPOOMETPUYEH AHAJIN3 HA PEJIEDQA
HA IOXXHA HEHTPAJIHA 1 IOI'OU3TOYHA BBLJITAPUS

Emunus Yepkesosa’

Hacrosimara crarust ipeacTassi pe3yararure oT udpoB MOpGOMETpUUCH aHaIH3
Ha peneda Ha Llentpanna n FOronsrouna beirapust, n3non3saiiku uppoBr MOIEIH Ha
peneda c npoctpancTBena pezomorms S0x50 m u 25x25 m. [omydenuTte pesynraru no-
Ka3Bat, 4¢ MOP(POMETPUYHHUTE MPOMEHIMBY HAKJIOH Ha CKJIOH, MHAEKC 32 TParnaBocT Ha
peneda, OTHOCHTETIHA BUCOYMHA CIIPSMO JIOKAJIEH €PO3HOHEH 0a3Kc, TEOPETHUYEH TOMO-
rpadcku nHIEKC Ha oBnakHeHne (SAGA wetness index) u Tororpadcku KinacupuKamo-
HEH MHJIEKC 3a 3apaBHeny padonu (TCI ) no3onssar onucanue Ha MOP(OMETpHIHA-
Ta 1 Mopgorpadckara CTpykTypa B peroHanHa ckaia. Hampasenusr mopdomerpruueH
aHaJM3 Ha paiioHa Ha Cakap IJTaHWHA U OKOJTHOCTHUTE J1aBa BEB3MO)KHOCT 32 U3UHMCIIEHHE
Ha peNneBaHTHH MOP(GOMETPHYHH TMOKa3arean U Mopdorpad)cky enuHULIM 3a n30paHn
apxeosnioruuecky ooexTu. [lomyyenure pe3ynTary 1ie NoCIysKar 3a OLEHKa Ha TE3H apxe-
OJIOTHYECKH 00EKTH M KaTo OCHOBA 3a Ch3/IaBaHE Ha MaJICOCKOJIOTMYHN CLICHAPHH.

Knrouosu oymu: nudpos momen Ha pereda (IIMP), mokaaHu U KOMITICKCHH MOpQoMe-
TPUYHHU POMEHJIMBH U IapaMeTpH, MOp(HOMETPUYHA CTPYKTYpa, TeoMOP(OIOKKN €MHUIN

GEOMORPHOMETRIC ANALYSIS OF CENTRAL
AND SOUTHEASTERN BULGARIA

Emilia Tcherkezova

Abstract: This paper presents the preliminary results of digital terrain analy-
sis of Central and Southeastern Bulgaria. It aims to clarify the morphometric and
morphographic structure of the investigated area using digital elevation models with
resolution 50 x 50 m and 25 x 25 m. The preliminary results show that the mor-
phometric variables slope, terrain ruggedness index according to Riley et al. (1999),
vertical distance to channel network (VDCN), SAGA wetness index and topographic

! Nenaprament I'eorpadus na HUT'TT — BAH; eti2015@abv.bg
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classification index for lowlands (TCI, ) could be used successfully to describe the
morphometric and morphographic structure of the investigated area at regional scale.
The digital morphometric analysis of Sakar Mountain and the surround area allowed
us to calculate relevant geomorphometric variables and morphographic units of some
archaeological objects. The obtained results will be used for archaeological analysis
of those archaeological objects and as basis for palaeo-ecological scenarios.

Keywords: digital elevation model (DEM), local and combined geomorphometric vari-
ables and parameters, morphometric structure, geomorphographic units.

YBOJ

Hacrosmara cratus npeacTtass JOCETallHUTE PE3yiITaTh oT HU(poB Moppome-
TpuyeH aHanu3 Ha peneda Ha Llenrpanna n FOronsrouna bearapus ¢ nen nzscHs-
BaHE Ha HeroBara MopdomerpudHa 1 Mopdorpadceka crpykrypa. OCHOBHUTE 3a1a4n
BKJIIOUBAT M300p Ha MOAXOAAIIN MOP(OMETPUYHHN NapaMeTpH U MPOMEHIIMBH, 103~
BOJISIBALLM KOJIMYECTBEHO ONMCAHKE HA €JIEMEHTH Ha peneda B U3CIieiBaHMs paiioH 1
reoMop(OJI0KKH aHAIN3 HAa HEroBUTEe (JOPMHM, KOUTO Jia TIOCIIY’KaT 3a IOoAIoMarate
Ha U3BBPILBAIIUTE CC MHTCH3UBHU MHTEPAUCLUIIIMHAPHU T'e0-apXEOJIOTHYHH MIPO-
YUBaHMS Ha NIPAUCTOPUUYECKU MUHHHU OOCKTH U CEJIUIIHU CTPYKTYPH.

MopdomerprudnaTta cTpyKTypa Ha peneda MmpeacTaBsi IPOCTPAHCTBEHOTO pas-
IpeeIeHNe Ha PAa3IMUHK €JIEMEHTH Ha penieda 1 JaBa Bb3MOKHOCT 32 OTAEJISHE Ha
pasrpaHnurMu penedHu GopMH/HacTH WIK y4acThbIM, KbAETO MIPOTHYAT OIpesese-
HU TIpoLecH (€po3us, CBINYaHE, TPAHCIOPT Ha HECHOEHHW HACJArd, aKyMyJlauus u
Ip.), WM TOZIpEKAaHe B MO3aiiKa Ha OBTAPSILK ce ejeMeHTH. OCHOBHOTO 3HAYEHHUE
Ha MOp(hOMETPUYHUS aHAJIN3 Ha peneda e, ue ToH gaBa Bb3MOXKHOCT 32 KOJIMYECTBE-
HO OITMCAHNE U OLICHKA Ha HETOBUTE €JIEMEHTHU U CTPYKTYpa, KOETO JOIIBbJIBA H3CIIE-
BaHETO Ha MIPOM3X0/a Ha peneda u chBpeMeHHnTe Teomopdonoxkn npouecu (Pike,
1988; Kleefisch, Koethe, 1991).

W3cnenBaneTo € M3BBPIICHO B KOHTEKCTa Ha KoHIemnwsTa Ha Dikau (1994), e
penedbT Ha 3eMHATa MOBBPXHOCT MPEACTABIsIBA KOHTUHYYM, ITPEACTABEH OT Pa3InuHU
dopmu ¢ paziandeH pasmep. 1o Ta3n npuunHa, ako MOp(HOMETPUIHUAT aHAINU3 Ha pe-
neda Ha 1aeH palioH ce U3BBPIIBA B PA3IMYHN MaIadu, MOXe Jla ce HalpaBy U Ipe-
LICHKA, KOM KOJIMYECTBEHH MTapaMeTpH Ha pelieda ca Hal-NMOAXOASAIIN 3a 1a/IeH Malal.
AKo 3a n3ciiesiBae Ha MUKpOGopMH MOPGOMETPUIHHUTE MIPU3HALM HAKIOH U dopma
Ha CKJIOH UMaT Ba)KHO 3HA4Y€HHE, TO P M3CIIEABAaHE Ha MAaKpO(OPMHU MO-NOAXOASAIIN
ca aTpuOyTH, KaTo XMIICOMETPUsI, IPOCTPAHCTBEHA I'bCTOTA M OPOH Ha CKaJIHU OTKOCH
u 1p. (Dikau, 1994: 102). ToBa mo3BosisiBa Mo-HATaTHK U3BBPIIBaHe Ha Mopdorpadcko
pernonammzupane, koero cropen Dikau (1994: 101) mpeacrasisBa “npeHacsiHe” Ha
arpuOyTH, 00eKTH U (DYHKIIMH OT JIOKaTHA (MUKpoperned) B perHoHaIIHA (HaIp. Makpo-
pened) ckana. Cnopen cblys aBTop aTpuOyTUTE U OOEKTUTE NPECTABIABAT TEOMET-
PUYHO-TOTIONIOKKATA CTPYKTYpa Ha peneda.

B Hacrosimara cratys ca NpeICcTaBeHN Pe3ylTaTuTe oT MOP(HOMETPUYCH aHAJIN3
3a TIeITHsI M3CIIE/IBaH PaiioH, M3BHPIICH Ha 0a3aTa Ha IUQpoB Mozen Ha peneda (LIMP)
¢ pasmep Ha nukcena 50 x 50 m, u Ha yact ot Hero (Cakap IJITaHWHA M OKOJTHOCTTA)
upe3 usnonspane Ha LIMP ¢ pazmep Ha nukcena 25 x 25 m. [lomyuenute pe3yararu mno-
Ka3Bar, 4e ChIIECTBYBA JOCTATHYHO IOJIsIM Opoil MOpP(OMETPUYHHN TOKa3aTeI, KOUTO
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Morar Ja ObaaT u3uucieHd upe3 aHaiu3 Ha [IMP u u3non3sanu 3a ekcTpaxupane Ha
TeOMETPHYHO-TOMOJIOKKATa CTPYKTypa Ha pesieda B perioHaIHa CKaa.

W3BbpILIeH € KONWYECTBEH aHaJIW3 Ha MOJYy4YEHHUTE Pe3yiTaTH, Karo 3a 4acT OT
paiiona Ha u3cnensane (Cakap MmIaHHHA U OKOJHOCTUTE) T€ Ca U3MOJI3BaHHU 32 OIHCa-
HHE Ha MOp(OMETpUIHATA CTPYKTYpa Ha peneda Ha N30paHu apXeoIOrHIeCKU O0CKTH.

PAVIOH HA U3CJIEABAHE. JAHHU U METOJIMYECKHU ITOXO/I

W3zcnensanusT palioH BKIIOUBA NIO-TOJISIMATA YacT OT BOJAOCOOpHUTE OaceiiHu Ha
pexure Mapuna u TyHpka. B Hero nonazaar u no-rossiMara yact ot Pononckus ma-
cuB u CpegHoropuero (Hamp. n3TouHara yact Ha CprimHcka Cpenna ropa, CbpHeHa
ropa), Cpenna u FOxua Crapa ruraHnHa, 3a10aTKaHCKATE KOTIOBHHH, U3TOYHO OT
Kapnoso, mnannnante Cakap u Ctpanka, Bp3BuIIeHnATa MaHacTupcku, bakamku-
nute u Ceetn nuiicku, KakTo U npuiexanoro Yepanomopcko kpaitopexue (ur. 1).

PenedbT Ha M3cnenBanus paiioH e ¢ HaaMopcka BucourHa ot 0 10 2790 m. He-
rosara 00I1a TUTOII, H3YKCIIeHa OT HU(POBHUS MOET Ha peeda, € okoao 4111,4 km?.

B Hactosiata paboTa ca U3MO0JI3BaHU CIICAHUTE ITUPPOBHU JTaHHU:

— mudpoB Mozien Ha pereda ¢ pasmep Ha nukcena 50 x 50 m, ¢b31aJICH B paMKUTE
Ha IMPOCKT, IMOATIOMOI'HAT OT IIPaBUTCJICTBOTO HA SInonus qpes3 SInonckara MEXKIyHapoI-
Ha areHnust 3a kooniepupane JICA (JICA CTI Engineering International Co., Ltd. 2008);

— uugpoB Mozen Ha peneda ¢ pazMep Ha mukcena 25 x 25 m, reHepupaH Ha
0a3ara Ha TOPENOCOYCHUS MOJICT U JIOMIBIIHUTENHA Tonorpadcka nHdpopmarus ot To-
norpadeku kaptu 1:50 000 (http://web.uni-plovdiv.bg/vedrin/);

— BEKTOPHU JTaHHU 3a CEJIHUIIHA MPEeXkKa, Ch3IaJcHu B paMkuTe Ha TpoekT JICA
(JICA CTI Engineering International Co., Ltd. 2008);

Hagmopcka
BUCcO4MHa [m]

High : 2790

- Low : 0

@mr. 1. HaI[MOpCKa BHUCOYMHA U MCCTOITOJIO’)KCHHUEC Ha pa1710Ha Ha n3CJICABaHC
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— BEKTOPHM JaHHU 3a M30paHH apXeoJOTHYecKH OOEKTH (110 HemyOIUKyBaHH
nannu Ha I1. [eoprues).

W3non3BaHusAT METOAWYECKH MOAXO]] BKIIIOUBA CIIEAHUTE PAOOTHU MPOLIECH:

— M3YHCIICHUE Ha JIOKAJTHH MOP()OMETPUYHHU aTpUOYTH HAKJIOH M €KCIIO3HULIUS Ha
CKJIOH (B paJMaHU U TPagyCcH);

— M3YMCIICHHE Ha KOMIUIEKCHU MOP(OMETPUYHN aTpHOyTH U UHACKCH:

O HaKJIOH Ha CKJIOH B Tpalycu;

o uHAeKc 3a rpanaBoct Ha peneda (Terrain Ruggedness Index — TRI) mo meto-
na Ha Riley et al. (1999);

O OTHOCHTEJHA BUCOYMHA CIIPSIMO JIOKAJICH epo3uoHeH Oasuc (Vertical distance
to channel network - VDCN);

O TeopeThuyeH Tonorpad)cKu MHIEKC Ha oBnaxkaeHue (aHnt. SAGA wetness index) u

o rtomnorpadcku naaexc (anri. TPI);

— aBTOMATU3UPAHO EKCTpPaxMpaHe Ha peyHaTa MpeXa W T'PaHHLUTE Ha BOJAO-
cOopHUTE OaceiiHM Ha U3CIIeABaHUS PaiioH;

— eKkcTpaxupane Ha ¢popmu Ha peneda mo merona Ha Guisan et al. (1999) upes
M3M0JI3BaHe Ha T.Hap. MHJAEKC Ha Tomorpadcko pasnonoxkenue (anr. Topographic
Position Index - TPI);

— xinacupuurpane Ha MOp(HOMETPUYHHUS MapaMeThp HAKJIOH Ha CKJIOHOBETE B
rpajyCH U MHAEKCA 3a TPanaBocT Ha peneda;

— m3nomssane Ha 'MIC oBbpIieli 1 MaTeMaTHYeCKH OTIepanyy ¢ el moarnomMara-
HEe Ha MOP(OMETPUYHUS aHAIN3 Ha M3CIICIBAHNUS PaiioH;

— BU3yalM3MpaHe Ha TOIYyYEHHUTE PE3yNTaTH.

3a mocTHraHe Ha MOCTaBEeHATa 11eJ Ca U3IOI3BaHU CIeTHUTE COPTYEPHHU MPOAY-
kti: SAGA (System for Geoscientific Analysis) u ArcGIS 10.3 (ESRI).

PE3VIITATU OT U3CJIIEABAHETO

MOP®OMETPUYEH AHAJIN3 HA IIMP (50 x 50 M)

HaxkJjon Ha ckiion (°). PacTepHuUAT cioif Ha HaKJIOHA Ha CKJIOHOBETE B I'pa-
IycH € KiacuumupaH Mo HeMcKara Kiacuukams 3a KapTupane Ha nousute AG
BODEN (1994) (ta6m. 1). HanmpaBeHnnuTe W34nCaCHUS MOKa3BaT, 4 Hali-ToJIsIMa TUTOIIT
B M3CJICIBAHUS PaliOH MMaT yYacTBIIUTE ChC c1ad HAKIOH (2—5°), cpeneH HaKJIOH
(5-10°) u 3apaBHEHHUTE YIACTHIIN C HAKIOH <1°,

Tabnuma 1
Knacugpurayus na nakion na cknonogeme 6 epaoycu no AG BODEN (1994)

Haxkion Ha Orn. st
Kon Onucanne ° Iiroux (km?) 0T 001IaTA IO
ckJIOH (°) °
(%)
No |O¢3 nakion <1 839,0825 20,41
(3apaBHEH y4acTbK)
N1 |mHOTrO c1a0 HAKJIOH 1-2 49,09 1,19
N2 |ciab HakIIOH 2-5 944,375 22,97
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N3 |cpeneH HaKJIOH 5-10 898,0075 21,84
N4 |roisM HaKJIOH 10-15 665,7325 16,2
N5 |mHOTrO roIsaM HakimoH |15 —20 47,2925 1,15
N6 |cTpbMEH HaKJIOH >20 667,7925 16,24

012,525 50 Kilometers
T |

HaKnoH Ha CKMOH B rpagycy
no knacuduraumaTa na AG BODEN (1994) [l > 20

@ur. 2. Hakion Ha ckxitoH (°) mo knacudukarmuara Ha AG BODEN (1994)

ChIilacHO YecToTara Ha MPOCTPAHCTBEHO pasipeieiCHUE Ta3u KiacupuKarus e
penynmpaHa B CIeTHUTE KJIacOBE: a) 3apaBHEHM y4acThIH (<1°); 6) cimabo HakIOHe-
HU ckioHoBe (1-5°); B) cpeaHo HakimoHeHH (5—10°) ¥ T') CHITHO HAKIIOHEHU U CTPBM-
HU ckitoHOBe (>10°). B Ta0m. 2 ¢ moka3aH OTHOCHTETHUAT JsUT Ha TO3W BHIT KJIACOBE
HAKJIOH Ha CKJIOH.

TaOnuima 2

Fenepamwupaua Kﬂacucﬁukauuﬂ HA HAKJIOH HA CKJIOH
u omHocumenen Osil Ha OMOeIHUme Kiacoge

Kon Onucanmne HaxkyoH Ha CKJIOH OTH. A571 OT 001IIaTA
©) o (%)

NO | 6e3 HaKJIOH (3apaBHEH yYaCThK) <1 20,41

N1 |cnab HakIOH 1-5 24,16

N2 |cpeneH HaKIoOH 5-10 21,84

N3 | MHOTO TOJISIM H CTPBMEH HaKJIOH > 10 33,59

Hnpaekc 3a rpanasocT (pa3dsieHeHne) Ha pesaeda mo Mmeroaa Ha Riley et al.
(1999) (Terrain Ruggedness Index - TRI). To3u uHaEKC MOKa3Ba rpanaBoCTTa Ha pe-
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neda B MeTpu. B Tabn. 3 e orOens3ana mioniTa Ha OTAeIHUTE Kitacose 1o Riley et al.
(1999) u TexHHUST OTHOCHUTEIICH JIsUT 32 U3CIICIBAHUS PaHOH.

Tabnuia 3

Knacugpurayus na unoexca na epanasocm na penega no memooa na Riley et al. (1999)
U OmHOCumener Ol Ha OMOeIHUme K1acoge 8 U3C1e08aHus paion

Kon Onucanne Bucounna OTH. a571
(m) OT 001IAaTa Moy
(%)

TRIO | PaBuunHa vact (Level) 0-80 6,55

TRII CpaBHUTEIIHO 3apaBHEHH y4acCThIH R1-116 15.98
(Nearly level)

TRI2 Cn§160 rparnasy (pa34JICHEHN) y9acThIn 117-161 23.92
(Slightly rugged)

TRI3 Y9aCThIH € HErOJISHO H3PAKCHNE B peneda 162-239 12,43
(Intermediately rugged)
CpeaHo pa3ujeHeHH y9acThIN

TRI4 ( Moderately rugged) 240-497 32,17

TRI5 CI/I'JIHO Pa3wICHEH! y4acThIH 498958 8.93
(Highly rugged)

TRI6 MHOr0 CHIIHO Pa3wICHEHH Y4acThLH 9592790 0.005
(Extremely rugged)

[Tonmy4eHusT peynrar nmoxkassa, ue Hai-roJsIMO Pa3pOCTPaHEHNE UMAT y4acTh-
UTE ChC cpeHa U cnaba pa3zdieHeHo T Ha peneda.

OTHOCHUTETHA BUCOYHHA CIIPSIMO JIOKAJIHUS epo3uoHeH 0a3uc (Vertical Distance
to Channel Network). To3u vHIEKC IpE/ICTaBIIsABA Pa3IMKaTa MEXIY HUPPOBUS MOJIECI
Ha peneda u Ha 6a3uCHNUTE MOBBPXHUHH B pacTepeH ¢opmar. HeroBoto nzumncienue no-
Ka3Ba, Y€ B U3CJICABAHUSI paliloH OTHOCUTEITHATA BUCOUYMHA Ha perieda CripsiMO JIOKATHHS
epo3uoHeH 0azuc Bapupa mexay 0—1119 m. Haii-ronemu ca CTOHHOCTUTE B IJIAHUCKUTE
Y4acTbLH, 4 HAl-HUCKU — B TpakuiicKaTa HU3UHA U PEYHUTE JOJIUHH.

SAGA uHIeKC Ha TeOpeTHYHO OBJakHeHHe Ha mouBata (SAGA Wetness
Index). To3u unnekc e paspadoren or Beven & Kirkby (1979). Toii npencrasisiBa
BEJINYHMHA C XUAPOJIOKKO 3HAYCHUE, BBPXY KOSTO BIHMSHUE OKa3BaT ILIOLITA Ha JIO-
kajHara BogocOopHa obnact (Specific Catchment Area) u HaKJIOHBT Ha CKJIOHOBETE
B Ta3u oOnact. [Ipuema ce, 4e KOIKOTO MO-TOJIsIMA € TS, TOJIKOBA MO-TOJISIMA € BEPOSIT-
HoctTa oT oBnaxkHenue (Beven, Kirkby, 1979). Ot TeopernyHa riieiHa ToYKa ydyac-
TBINTE C BUCOKH CTOMHOCTH Ha TOPENOCOYCHHUSI HHIEKC Ca 30HHU, KOUTO TIPH BaJICK
Ce OBJIAXKHSBAT Hal-OBP30.

WHpekchT Ha TEOPETUYHO OBJIAKHEHHE € MOTU(HIMpPAH OT Ch3AaTeNUTe Ha
codryepa SAGA (Bock et al., 2007), kouto oTIaBar rojsiMo 3HAYCHUE HA POJIATA MY
3a aHaJKM3 Ha TouBUTE. B HacTosmaTa paboTa To31 HHAEKC € U3MO0I3BaH 3a H3UUCie-
HUE Ha TCOPETUYHUS MHJEKC Ha OBJIA)KHEHHE HA N30paHUTE apXEOIOTHYeCKH OOCKTH.

Tonorpadgcku kiIacupuKanMoHeH HHAEKC 32 3apaBHEHH YYacTbUHU
(Topographic Classification Index for Lowland — TCI, ). To3u unyekc ce nzuuc-
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nsiBa Ha 0azaTa HAa OTHOCHUTETHATA HaAMOPCKA BUCOUYMHA CHPSAMO JIOKAIHUS €pO3HO-
HeH 0a3uc 1 UHJIEKCa Ha TEOPETUYHO OBJIaYKHEHUE U € TIOAXOIIL 32 eKCTpaxupaHe u
aHanu3 Ha 3apaBHeHH paiionu (Bock et al., 2007).

B nacrosmara pabota HHASKCHT € U3MOJI3BaH 3a U3BbpIIBaHe Ha MOpdorpadceka
kjaacuukanus. B uscnensanus pailon Ta3u knacuUKays BKIIOYBA TOMOrpacKu
KJIacU(UKAIIMOHEH UHJCKC 3a 3apaBHEHH y4acThLUU U OTHOCUTEIHA BUCOUYMHA CIIPAMO
JIOKaJTHHS €pOo3uOHEH Oa3uc, komOnHupanu B 13 knaca. [Ipensun pazaenurennara cro-
coOHocT Ha 1 poBus Mozaen Ha peneda 50 x 50 m ca U3NON3BaHU CIIEIHHUTE TPYIU
KJIaCcOBE: 3apaBHEHH y4acTblM (HU3WHH, KOTIIOBUHH, PEYHHU JOJWHH ChC C1ad HAKIIOH,
XOJIOLICHCKH 3aJIMBHH PEYHH Tepacu, JaryHH U JIMMaHH); JEKO XbJIMHUCTH Y4acTblIH,
PEUYHHU U MOPCKH TePacH, CKIIOHOBH CThIIaNla; OMIHM MOBbPXHUHH, CKIIOHOBE M OMIa 1
1p. Excrpaxupanu ca 1 y4acThIM C IPOsIBa HAa PAa3IMYHU MIPOLIECH, HATIPHUMED epO3usl,
TPaHCIIOPT U aKyMyJIaLusl Ha HeclioeHH Hacnard (¢ur. 3 — npunoxenue). znonspaiiku
30HaJIHA CTAaTUCTHKA, € U3YUCIICHA HAaAMOPCKaTa BUCOUYMHA Ha BCEKU €JUH CETMEHT
(xyac), KoeTo 3aeAHO ¢ TeoMOP(OIOKKOTO KapTHpaHe Ha TepeH, MO3BOJIsIBA TT0-HaTa-
THIIHA ACTalIHa KIacu(UKALUs U Ch3aBaHe Ha reoMopdonoxkka kapra. Ha ¢ur. 3 e
MOKAa3aHO ChBIIAJCHHE Ha MOTYYEHHs PE3YNITaT C U3BbpIIEHa reoMOp(oIoKKa KapTH-
poBka. To3u pe3ynTar gaBa Bb3MOKHOCT 32 ONpe/essiHe Ha y4acThIH C IposiBa Ha pas-
JIMYHU BHJOBE €K30TCHHH MPOLIECH U B CHIIOTO BPEMe MO3BOJISIBA MO-100pa BU3yalHa
npencrasa 3a MopgorpadusiTa Ha peneda, OTKOIKOTO LUPPOBUAT MOJIEN Ha peneda.

B pesynTar Ha reonoxka 1 reoMop(oJI0KKa KapTHPOBKA B MPEICTABEHUS ydac-
THK Ca YCTAHOBEHHM CJIECAHUTE TeOMOP(ONOKKH SAUHULIN: OCIMAMBYHU Gb3GUUIEHUS T
Kosuuuncko nuso (Hagm. Buc. 460/470 u 300/350 m) B Hail-u3TouHHTE YacTH Ha EMUH-
CKa IJIaHWHA U B paiiona Ha rp. O630p. [Ipennonara ce, 4e meHemIeHbT ce € 00pazyBal
Ha IpaHuIlaTa NajeoreH/HeoreH Mo BIUSHUE Ha TOIBJI U BiakeH Knumat (J[xypaHos
u ap., 1994, 1V-411/94; Baltakov, 1999). HeroBoto no-HararbIllHO pa3BUTHE € HHTEP-
npetupano ot Baltakov (1999) cbc cnennute dasu Ha paszsutue: 1) gedopmanus u us-
BETPSIHE B Kpasi HA CPEAHMS MHUOLICH BCIIEJICTBHE Ha TEKTOHCKA akTuBHOCT (LL{upuiicka
¢aza); 2) neaumIaHanys B yCIOBHS Ha apUICH U CEMUAPHICH KIIMMaT Mpe3 TOPHHUS MH-
OLIeH (capMar) 1 3) Io-HaTaThIIHa IPOMsIHA Ha peseda npe3 AOTHHMS IUTHOLEH (TTIOHT) U
NposiBa Ha TEKTOHCKA aKTUBHOCT IPe3 TOPHHMS MMOHT. MOIIHOCTTA HA TyBUATHUTE HAC-
JIard B TO3H Y4acTbK goctura a0 4 m (J[xypanos u zp., 1994, IV-411/94). Te ca konek-
TOPH Ha MOJ3eMHH BOJH M OKa3BaT ChIIECTBEHO BIMSHUE BHPXY MOBBPXHOCTHHS OTTOK.

KumepuiickoTro HUBO MMa CTHIAIOBHIACH XapakTep M C HaIMOPCKa BUCOYMHA
300 m u 220/180 m. HeroBata reomop¢orenesa npotuya npe3 KUMEpHid U € JoKa3a-
Ha ¢ T.Hap. ,, Pycyuncku gaynucmuuen xomniexc .

Tperoto HuBo (Kysumaumko — ['ypuiicko) e pasnpoctpaneHo e Ha 190/180 m u
90 m B EMuncka Crapa niaHMHA U Ha TojieMH 1oy Ha 60 m HagMOpcKa BUCOYMHA
B Alitocka mianuna ([JxypanoB u ap., 1994, 1V-411/94; JIxypanoB u ap. 1995,
1V-446/95; Baltakov, 1999).

B pesynrar Ha reomoponokka KapTUPOBKa ca YCTAHOBEHHM OILE CICAHUTE Te-
oMopdonoxku enununy (xypanos u ap., 1994, 1V-411/94; Jlxxypanos u gp. 1995,
1V-446/95; Baltakov, 1999): nenyBuanHu u nMpolyBUaIHU HACIard B MPEUyNKHUTE HA
CKJIOHOBETE; TPH MpeIKapaHraTCKyu U TPU KapaHraTCKu Tepacu; (piayBUaHU HACIIATU
OT YaKbJI, FpaBell U ISICHK B 3aJIUBHATA Tepaca Ha p. Xa/DKuicKa; cTapa abpa3uoHHa,
XaJIKOJINTHA, HUM(elcKa 1 CTPYKTypHa Tepaca; HUCKa U BUCOKA 3ajJMBHA PEYHA Te-
paca; CbBpeMEHHH CBIIAUMINA, IICHYHH TUTaXKOBE U 3a0nataBaHust (¢ur. 3).
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Peuna mpexka. Ot nudpoBus Mojien Ha peneda ¢ pasmep Ha nukcen 50x50 m ca
eKCTpaxupaHH pevyHaTa Mpeka M TpaHHINTe Ha BOJOCOOpHHUTE OaceiiHM Ha M3CIe-
BaHus paiion. Tabnuia 4 cbhabpka uHGOpMaNKUs 3a o0Iiara AbDKAHA HA peYHATa
MpEKa Ha HAKOU INTaBHU PCKU, BKIITOYBalla CyxX040JIus 1 JIMHEWHU CETMEHTH OT Ibp-
Ba MOPeIHOCT 1o Kiacudukanusara Ha Strahler (1957). [IpuunHa 3a ekcTpaxupaHeTo
€ YCTaHOBEHOTO HECHhOTBETCTBHE Ha peyHara Mpexa Ha mpoekT JICA BbB BEKTOpEH
dopmar u udpoBus Mozes Ha peneda, KOeTo OU JIOBEJIO A0 IPEIKH MTPU U3I0I3Ba-
HETO UM 3a U3YHCJIICHUEC Ha HAKOU KOMIIJICKCHN MOp(i)OMeTpI/I‘-IHI/I IOKa3aTeiik, Harip.
OTHOCHTEITHA BUCOYHMHA CIPSIMO JIOKAJTHHS €PO3UOHEH 0a3ucC.

Taonuma 4
Jlvaoicuna Ha peynama mpesica Ha HAKOU 1A6HU PeKU 8 U3CTe08aHUS PALIOH

(LIMP 50 x 50 m)

Pexa Abmkuna (km)
P. Mapuna B rpaHUIUTE HA U3CIEABAHUS PalioH 12588,5

P. Tynmxa 4631,4

P. Apna 3271,2

P. locnar 374,7

C ekcTpaxupaHETO Ha peYyHaTa Mpeka € M3YHCIeHa HeWHara MOpPEeTHOCT II0
Strahler (1957), kosiTO B rpaHUITEe HA W3CJEIBAaHUSA pallOH Bapupa Mexmy 1 u 6.
Tabmuma 5 peacTaBs U3UMCIIeHaTa 00IIa IBIDKIHA Ha PEYHUTE CETMEHTH Ha U3CIIe/I-
BaHUS paiioH.

Tabnuma 5
Jlonoicuna na peunume ceemenmu ¢ paziuyna nopeonocm (LIMP 50x50 m)

IMopeanocT Ha peyHaTa Mpe:ka Abaxuna (km)
1-Ba mopegHOCT 15039,65

2-pa mopeHoCT 7401,07

3-Ta nopeAHoCT 3864,34

4-Ta IOpeIHOCT 1976,89

5-Ta mopeAHoOCT 29531,1

6-Ta IOPEAHOCT 422,58

MOP®OMETPUYEH AHAJIN3 HA LIMP (25 x 25 m)

Mopdomerpuunmsr anamms Ha [LIMP ¢ mpoctpancTBena pesomronms 25 x 25 m e
M3BBPIIICH 3a paiiona Ha Cakap IUTaHUHA 1 OKOJTHOCTTA. PalloHbT € 00SKT Ha HAyUICH MH-
TEpeC B pAaMKUTE Ha M3CJIeABAaHE Ha OCTAHKHU OT ITPAUCTOPUUYCCKHU CEITUILHHA CTPYKTYPH.

PationbT, 00XBalmal Mpexara OT apXeoJ0rHueCcKl 00EKTH, UMa HaIMOPCKa BH-
counna ot 8,7 10 849,9 m. B HeroBuTe rpaHuIy npeodiagaBaT CJASIHUTE KJIACOBE
HAaKJIOH Ha cKJIoHOBeTe: 2—5°, <1°u 10-15°.
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3a To3u paﬁOH Cca U34YHUCIICHU MOp(I)OMCTpI/I‘lHI/ITC MMPOMCHJIMBU, OIMMUCAHU I10-
rope. B CjIydad T€ €Ca U3IMO0JI3BAHU 3a OIIMCAHUC HA apXCOJIOT'NYCCKU 00eKTH (Ta6J'I. 6)

TabOnuia 6

Mopgomempuuna xapaxmepucmuxa Ha apxeoiocudeck 00exkmu
6 pationa Ha Cakap nianuna

Kon Hagm. | Hakion | Excn. Tomnorp. OtH. | Dopma Ha pesteda
BHC. Ha Ha HHJIEKC HaJM. (mo Weiss, 2001)
(m) CKJIOH | CKJIOH Ha BHC.
©) ©) oBJIAJKHeHUe | (m)

3apaBHEH y4acThK
3aB_1 129.9 0.1 239.8 15.0 0.7 (HM3MHA, paBHUHA,
KOTJIOBHHA U JIP.)

3apaBHEH y4acThK /
Kap 1 226.3 53 126.8 7.4 52.2  |CpemHu CKIOHOBE
Jlonunau ¢ HerosM cpe3

Cpeanu CKJIIOHOBE

M Be 362.6 |43 92.1 8.5 62.3
- JloyuHuM ¢ HeTOJIsAIM cpe3
3apaBHEH y4acThK (HU-
Hp-1 119.9 1.5 133.9 7.1 6.3 3UHa, paBHUHA, KOTJIO-
BUHA U JIP.)
Tip-2/ 3apaBHEH y4acThK (HU-
P 136.4 4.9 200.1 6.8 52 3UHAa, paBHUHA, KOTJIO-
HEKPOIIOJ
BUHA U JP.)
Bac 283.6  |4.8 868 |89 289 | CPeAHH CKIOHOBE/

JlonuHu ¢ HerossiM cpes
Poro 79.6 0.8 163.7 10.6 1.2 U-00pa3Hu TOMHHI

CkItoHOBE ¢ TIpeoOa-
JIaBalio MOJIOXKEHHUE Ha

Cp 132.5 3.2 224.9 6.9 36.6
T'paHuliaTa ¢ paBHUHHHA
yYacThIU

H Ha 87.3 1.7 68.1 8.8 2.3 U-00pa3Hu TOITHHI
CpenHu CKIIOHOBE/

K A 47.5 0.7 169.9 9.5 0.7 JlonuHu ¢ HeroasmM
cpes

Man 1 149.6 1.2 79.6 8.6 2.5 U-00pa3Hu J10JIMHU

Ko 978 |86 1908 |5.1 229 |LLIGHHHCKI BHPXOBC I
Oma

Ke 198.0 2.0 41.7 12.8 1.1 U-00pa3Hu 1o1MHH
3apaBHEH y4acThK (HU-

Cs 49.5 0.5 47.0 9.7 0.5 3WHA, paBHUHA, KOTIO-
BHHA U JI.)

I 6p 63.9 0.9 97.6 15.3 0.7 U-00pa3Hu TOITHHI

Pa 109.0 0.7 295.1 11.9 0.2 U-o006pa3Hu J0IHHA

Ko 134.8 1.2 150.2 9.2 3.1 U-00pa3Hu 10JIMHI

Me 141.6 2.4 3229 8.7 10.9 U-00pa3Hu TOTUHH
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02 182.3 1.3 326.6 7.9 11.0 U-o0pa3Hu gonuHA
C I 153.8 1.4 342.7 11.7 1.2 U-00pa3Hu 10JIMHI
CxItoHOBE ¢ TIpeoOa-
0_1 2206 [11.1 43 6.5 23]  |/HABALLO TIOJIOKCHHC Ha
- rpaHulaTa ¢ paBHUHHU
y4aCThIH
Man 2 159.4 0.8 48.2 9.3 1.4 U-00pa3Hu TOITUHI
3apaBHEH y4yacTbK (HHU-
Kn 198.7 1.6 127.0 8.2 15.3  |3uHa, paBHHMHA, KOTJIO-
BUHA U JIP.)
[InannHCKYU BBPXOBE
A s 3549 (6.5 1748 |59 359 |1 0w (s onpenencin
- y4YacThLH CPEL PaB-
HUHHHU Y9aCTbIH)
.1 7211 (149 (2972 |55 2346 | LLIAHHHCKI BHPXOBE I
_ Ouia
Cc2 546.7 11.1 276.2 7.3 43.7  |U-o0pa3Hu TOTMHA
01 130.7 2.4 22.5 9.2 4.8 U-00pa3Hu 10IMHH

3a To31 pailoH Ha M3CIIeBaHe ca eKCTpaxupaHu 1 GopMu Ha peneda o merozaa Ha
Guisan et al. (1999) u Weiss (2000) upe3 u3ron3BaHe Ha T.Hap. HHICKC Ha TOMOrpadcko
nonoxkenue (Topographic Position Index — TPI). To3u unziekce ce n3nonssa 3a kiacupu-
Kallyisl Ha MOJIOKEHUETO Ha CKIIOHOBETE M aBTOMATH3MpaHa Kiacudukaiws Ha Gopmute
Ha peneda npu 3aaajeH paauyc. TPI npencrasisa pasyimkara MEXIy HaIMOpPCKaTa
cpeiHaTa BUCOYMHA Ha BCSKA €IHA [ICHTPAJIHA TOYKA Ha pacTepa MpH 33/aJicH Palyc
(6poti Ha cheenuu nukcenn) (Guisan et al., 1999, Weiss, 2000). Ha ¢ur: 4 (mprsoxeHue)
€ TIPE/ICTABEH MOTYYCHHUSIT PE3Y/ITaT 32 Y4aCThK Ha W3CIICIBAHUS PAiOH.

WunexkebT Ha rpanaBocT Ha TepeHa Ha Cakap IIaHWHA U OKOJIHOCTHTE MOKa3Ba
CJIETHOTO MIPOCTPAHCTBEHO pasnpezaeicHue (Tadm. 7):

TaOnuma 7

Knacugurayus na unoexca na epanasocm na penega no memooa na Riley et al. (1999)
u omHocumenex 0A1 Ha omoennume Kiacose 6 pationa Ha Cakap niaHuHA U OKOTHOCIMUMe

Kon Onucanmne Bucounna OTH. 191
(m) ot o6mara miaou (%)

TRIO | Papaunna yact (Level) 0-80 40,6

TRI1 CpaBHUTEIIHO 3apaBHEHHU Y4acThIIN R1-116 04
(Nearly level)

TRI2 Cng60 rpanaB¥ (pa3wICHEHN) YIaCThIN 117-161 15.4
(Slightly rugged)

TRI3 I'panaBy y4acThIu € HETOISIMO H3PAKCHHE 162-239 12
B peneda (Intermediately rugged)
CpenHo pa3wieHeHH y4acThblu

TRI4 ( Moderately rugged) > 240 0.4
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B T03u paiioH Hali-TOISAMO Pa3NpPOCTPAHECHUE UMAT 3aPaBHEHUTE YYacThIIM, 3aeMaii-
k1 Hax 80% ot olrara IIon.

3AKJIIOYEHHNE

B Hacrosiiiara cratus ca npeacTaBeH! Pe3yliTaTUTe OT MOPPOMETPUUCH aHAITU3
Ha UQPOB MoJIeIT Ha penieda ¢ mpocTpaHcTBeHa pe3ororust S0 x 50 m, oOxBara
Ientpanna u FOroustouna bwiarapus, u Ha LIMP ¢ nmpoctpaHcTBeHa pe3ononus
25x25 m Ha paiiona Ha Cakap miaHuHa U OKOJTHOCTUTE. CHBPEMEHHUTE METOIU Ha
KOMITIOTBPHO-0a3upan MophoMeTpUUeH aHamu3 Ha dpoB Mozen Ha peneda pas-
noJiarat ¢ Bb3MOXKHOCT 32 €KCTpaxupaHe Ha rojisiM Opoil Mop(hOMEepHYHH TToKa3aTe-
JIM, YUETO M3IMOJ3BaHE 3aBHCH OT MPOCTPAHCTBEHATA PE3OJIOLUS HA M3MOI3BAHUS/
W3II0JI3BAHUTE [IU(PPOBU MOJICIH Ha pereda.

[MonyuenuTe pe3yaTaTu MokasBar, 4 MOP(POMETPUYHHTE TPOMECHINBU HAKIOH
Ha CKJIOH, MHJICKC 3a TPanaBoOCT Ha peneda, OTHOCUTEIHA BUCOYMHA CIPSIMO JIOKa-
JIeH epOo3MOHEH 0a3mc, TeopeThueH Tomnorpadcku nHaekc Ha opnaxkHeHue (SAGA
wetness index) u Tomorpad)cku KJIacU(UKAIMOHEH MHJICKC 3a 3apaBHEHH paloHU
(TCI, ) umar ronsiMo 3HaYEHHUE 3a ONUCaHKue Ha MOpdomMeTpuIHaTa U Mophorpad-
cKara CTPYKTypa B perHOHaiHa cKasa (IPOCTPaHCTBEHA PE30JIIONHUS Ha I(POB MO-
Jie)t Ha peneda ¢ npocTpancTBeHa pesoitonus 50 x 50 m u 25 x 25 m).

KomOuHarusta Ha Tonorpadckust Kiiacu(UKAIMOHEH UHJICKC 33 3apaBHEHH pa-
fionn (TCI, ) n oTHOCHTENHA BUCOYMHA CIIPAMO JIOKAJIHHS €PO3HOHEH Oasuc mo-
CpeACTBOM KiIacM(pHUKaMOHEH aHalIu3 ¢ W300p Ha Manbk Opoi kiacose (13) nasa
BBb3MOKHOCT 32 KCTpaxUpaHe Ha y4acThIM C MPOsiBa HA Pa3IMYHK €K30T€HHH MPO-
necu (Hamp. epo3usi, akymysaius uip.). [lonydeHusIT pe3yarar chbBIaga B MHOTO
royisiMa CTereH M ¢ KapTHPaHUTE TeHETHYHHU THIIOBE TeOMOP(OIOKKHA (HOPMHU KaTo
JEHyIalVMOHHYU HUBA, PEYHU U MOPCKHU TEPACH U JIP.

HanpasenustT MopdomerpuyeH aHanus Ha paiiona Ha Cakap IjIaHiHa ¥ OKOJHO-
CTUTE AaJie BB3AMOKHOCT 33 N3UMCIICHUE HAa PEJICBAaHTHH MOP()OMETPHYHHM TTOKa3aTe-
1 1 Mopdorpadckn eqMHUIM 32 BCEKU eUH apxeojorndecku o0ekt. [lomydyenure
pe3ysITaTy IIe MOCIy’Kar 3a OlIeHKa Ha Te3U 00CKTH 1 KaTo OCHOBA 32 U3BbPILBAHE HA
NaJICOCKOJIOTUYHH CILICHAPHH.

B chimoro Bpeme cienBa Aa ce OTOETEkH, Y€ 3a PErHOHAIU3MpAHE HA MOP-
¢dorpadcekara cTpykTypa Ha perneda cienBa ja ce U3Ioj3Ba eKCIePTHO MHEHHE U 110
BB3MOXHOCT IIOJYYCHUTE PE3YJITATH [1a CC KOM6I/IHI/IpaT C pe3yiITaTu OT KOHBCHIIUO-
HaJTHO reOMOP(OIIOKKO KapTUpPaHE.

Bnazooapnocmu: Ctatusra e gact oT mpoekT “Subsistence economy and land use in the Late
Bronze Age, Iron age and the Roman Period in Southeastern Bulgaria: bio-archacological
perspectives”, 2015-2017, nonkpenen or @®namanackusi HayueH Goun u BAH. ABropbt
Onaromapu Ha mar. [T, 'eoprueB 3a mpemocTaBeHHTE IPUMEPHH JITAHHU 32 apXEOJIOTHYECKH
o0exTH B paifoHa Ha Cakap IUIaHUHA.
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THE KADIBOGAZ GATHERING IN THE BALKAN RANGE
(STARA PLANINA) —
MODEL OF CROSS-BORDER COOPERATION

Zeljko Bjeljac', Radmila Jovanovic?, Aleksandra Terzié!

On the Stara planina (Balkan range), on the boundary line between Serbia and Bul-
garia, in particular in the settlements Novo Korito (Serbia) and Salas (Bulgaria), tourist
event Gathering on Kadibogaz (Sabor na Kadibogazu) takes place since 2001, in the sec-
ond half of July. The event itself is organized by municipalities Knjazevac (Serbia) and
Belogradcik (Bulgaria). This event began in 2001 with a common goal — the official open-
ing of the border crossing at this location. Opening of the crossing would contribute to im-
provement of the economies of Serbia and Bulgaria, especially because mentioned munici-
palities on both sides are among the poorest municipalities in the region. In addition to the
official meetings of the representatives of municipalities, cultural and artistic events and
entertainment shows were organized, along with popular folk groups, sports competitions
and preparation of gastronomic specialties including Serbian and Bulgarian traditional cui-
sine. This event, which has the character of a economic and ethnographic event represent a
model of a joint tourist offer of Serbia and Bulgaria in the area of Stara (Balkan) mountain,
which is declared for the international nature park and Bilateral Peace Park, that have a
potential to become an important tourist destination in Southeastern Europe.

Keywords: tourism, cross-border cooperation, events, Stara mountain (Balkan range),
gathering, Kadyboaz, Serbia, Bulgaria.
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(PAJIKAH) - MOJEJI HA TPAHCTPAHNYHO CHbTPYJHUYECTBO

Kenxo benau, Paomuna Hosanosuuy, Anexcanopa Tepzuu

Aocrpakr: Ot M. tonu 2001 1. Ha rpanuuara mexay Copoust u bearapus, mo-
TOYHO MEXIy craporulaHuHckuTe cenuina HoBo kopuro (Copbus) n Canam (bbi-
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rapus), ce TIpoBexIa ch0op, HapeueH CrOopa Ha Kapaboras. CrOuTHETO € OpraHu-
3upaHo ot oommHnTe KHsokeBan (Copous) n benorpamunk (bbiarapus) ¢ oOmia men
— o(UIMATHO OTKPUBAHE HAa TPAaHUYHUS MyHKT TaM. CHOOPBT, KOWTO UMa XapakTep
Ha NKOHOMHYECKO 1 eTHOrpa)cKo ChOMTHE, MPEACTABISIBAT MO HA CHbBMECTHA TY-
puctrdecka odepra Ha CrpOus n brirapus B Tazu yact Ha Crapa IUIaHUHA, KOSITO
¢ 00siBeHa 3a MEK/TyHapOIEH NPHUPOJICH IapK U MMa ITOTSHIINAN J1a Ce IPEBbPHE BHB
Ba)KHA TypHcTHUYecKa aectuHanus B FOromsrouna EBpoma. Mnesta e nomoOpsiBane
Ha UKOHOMHUKHTE B Te3H J[Be OOLIMHU, CMATaHM 3a Hai-OemHHTE B pernona. B mo-
IBJIHEHHE KbM O(UIIMAIHUTE CPELIM Ha NPEACTAaBUTEINTE HA OOIIMHHUTE, CEe Opra-
HU3MPAT KYJITYPHU M Pa3BJICKATEIHU CHOUTHUS, KaKTO CIIOPTHH, TaKa M KyJIMHAPHU
ChCTE3aHMs OT ObJIrapckara u cpbOcKaTa KyxXHs U Jp.

Knrouosu dymu: Typu3bM, TPAaHCTPAHUYHO CHTPYJIHUYCCTBO, ChOUTHsI, CTapa IraHuHa
(bankan), cr00p, Kamubdoas, Cepousi, bearapus

INTRODUCTION

International boundaries have traditionally been defined and demarcated for the
purpose of constructing barriers to human interaction and mobilities including the
flow of people, goods, services, and ideas between countries. A cross border region
is broadly defined as an area consisting of all adjacent territories belonging to differ-
ent nations, regardless of differences in terms of size, geographic conditions, history,
culture and socio-economic conditions, whose economic and social life is directly
and significantly affected by proximity to an international boundary (Hansen 1981;
Lundquist, Trippl, 2009, Weidenfeld, 2013). Since the middle of the 20th century
cross border regional cooperation has been established in the form of supranational
alliances, aimed at decreasing the political barriers created by boundaries primar-
ily in trade terms but also in other areas, such as education, human welfare, migra-
tion, environmental measures, economic development and tourism (Timothy, Teye,
2004, Weidenfeld, 2013). This research mirrors the fact that the increasing border
permeability and increased frequency of interregional cooperation in the area of the
European Union (EU), are manifesting themselves more and more obviously in the
form of common tourism development strategies and in the building of cross-border
tourism destinations (Prokkola 2008, Bjeljac et all, 2014). Regionalism also creates
new avenues for Serbia to co-operate with neighbouring countries in joint tourism
projects, and this in turn helps to nurture political goodwill and strategic links that
might prove useful for future alliances.

By the developent of national state borders, during the long history, such borders
were considered for barriers to human interactivity. With definition of state borders,
some borderline territories had peripheral and marginal position, which resulted in
unbalanced use, development and management of common resouces with neighbour-
ing countries. With expansion of the idea of Europeanization, diminishing of borders
and change in geopolitics, interstat borders are no longer considered as a barrier, but
as a possibliity for cooperation of borderline regions, creating better inter-national,
regional and good-neighbourly relations.

In the context of the global networking and cooperation, tourist areas close to
the borderline take part in tourist unity and cooperation of the similar natural regions
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and anthropogenic assets. The meaning of state borders for tourism, tourism devel-
opment and cooperation in border regions has gained more attention in recent years,
however, and several articles have been published on this subject (Leimgruber, 1998;
Hartman, 2006; Ioannides et al., 2006; Prokkola 2007). This research mirrors the fact
that the increasing border permeability and increased frequency of interregional co-
operation in the area of the European Union (EU), are manifesting themselves more
and more obviously in the form of common tourism development strategies and in
the building of cross-border tourism destinations (Prokkola, 2008). Four identi-
fied dimensions shape the potential contribution of tourism related knowledge and
mobilities to Cross Border Regional Innovation Systems (CBRIS). The first dimen-
sion includes similarities at the regional, sectoral and managerial levels, which
influence the nature and levels of knowledge transfer and diffusion of innovation
between actors (Weidenfeld, 2013) At the regional level, similarity refers to sharing
natural and cultural tourism resources between adjacent border regions (Timothy,
1999), which increase the shared knowledge base between cross border actors and
therefore facilitates joint tourism development. International boundaries have tra-
ditionally been defined and demarcated for the purpose of constructing barriers to
human interaction and mobilities including the flow of people, goods, services, and
ideas between countries. As a result, tourist destinations in Cross Border Regions
(CBRs) have traditionally developed within the constraints of competing national
sovereignty (Timothy, 1999).

The advantage of peripheral regions of a country, in places where tourist at-
tractions and resources exsist, is possiblity of tourism development. Tourism as an
important economic field and a mean of development of crossboarder regions, has the
biggest potential for establishing the economic growth and improvement of standard
of living of population. By tourism development, preservation, improvement and ex-
change of culture and traditions, crossborder cooperation contributes to the improve-
ment of tourist offer, better management and sustainablity of borderline regions.

Borderline region between Serbia and Bulgaria can be seen as a specific geo-
graphical space with certain unity of natural resources, economical and cultural
bonds between population, common infrastructure, as well as historical, ethnical
and cultural tradition (Gr¢i¢, 1991). Borderline region between these two republics,
is spreading along the natural border, the ridge of Stara (Balkan) mountain, about
150km long, marked with periodicaly rugged terrain, poor infrastructure and bad
political and historical relations (since the times of Serbian-Turkish wars until World
Wars I and II), which affected the area and have determinated the lack of develop-
ment possiblities of this borderline area. The population of borderline region of Stara
(Balkan) mountain, from both sides, in everydays life are faced with tough challang-
es, negative demographic, economic, infrastructural and development tendencies.
Unfavorable demographic processes are reflected in pronounced low birth rates and
high migration levels of population (several municipalities with the largest popula-
tion decline levels in Serbia, the average annual 6.4 per 1,000 inhabitants, are located
in this region). Employment levels are below the average of the labor market (index
0.8), and the average income (per capita) in this area is one of the lowest in Serbia. In
the economic production low processing stages of the production are prevailing, with
the decline of development role of industry (drop in employment in industry is up to
40% in some municipalities compared to data from 1991)” (Tosi¢, Zivanovié, 2013).
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THE IMPORTANCE OF FESTIVALS AND GATHERINGS
FOR BORDERLINE REGION COOPERATION — CASE OF GATHERING
ON KADIBOGAZ (KADYBOAZ)

Festivals and events that are organized by local comunity are primarly prepared
for local (resident) population and are often organized by volontary efforts. Even
though these events are often small in scale and have limited attractivity for tourism
flows, they still can function as a potential tourist resource. In Serbia, such resources
are some economic-tourist events dedicated to agricultural products, ethnographic
events (folklore and customs) and religious events (church and monastery festivities,
gatherings, fairs, etc) (Bjeljac, 2007; Bjeljac, Curgié, 2008, 2010).

During the history of Serbian people, religious-folkloristic gatherings (sabori)
were the places where, since the middle ages, most important political and spiritual
questions and decisions were made. Gatherings were the places from which the de-
mands were made to rulers, where church prelates were chosen, etc (Nenadi¢, 2011).
This custom was kept until the 1830°es and the establishment of the first Constitu-
tion law and religious laws in Serbia (Novakovi¢, 2012). Since then, in Serbia, folk
gatherings are been organized more often. At the beggining, those folk gatherings
were conected to the religious holidays and were organized in churchyards, and later,
on town squeres and other public places where a large group of people could be
gathered together. Gatherings gathered people from nearby towns and surrounding
areas, mostly because of the entertainment, meeting the frends and relatives, but also
to make some buissness (selling and buying of cattle, food, crafts, etc), finding a
bride, making maritual deals, and other everydays life tasks. Over time, esspecially
in the last decade of 20™ century and the first decade of 21* century the gatherings
become more and more the places of keping of tradition, customs, old crafts, or in
other words, places of preservation of folklore and selling places of agricultural and
crafting products. They also become the places often visited by tourists, who want to
familiarze themselves with some original elements of cultural heritage assets.

In Serbia, in the offer of tourist events of some municipalities, as attractive tour-
ist destinations attracting from several thousands to dozens thousands of visitors,
there are about 74 folk gatherings. These gatherings last from one to seven days. For
example, Dragacevo Trumpet Gathering (Guca Festival) gather about 600,000 visi-
tors from all around the world, DuZzijanca (Subotica) about 100,000, Vuk’s Gathering
(Trsic) about 80,000 visitors. Some gatherings are listed among the oldest events in
Serbia. Such are Duzijanca that is organized since 1911, Slovak’s folk festival since
1919, Vuk’s gathering since 1933 (Bjeljac, 2010).

CROSS-BORDER COOPERATION BETWEEN BULGARIA AND SERBIA

Cross-border and regional cooperation is one of the main principles of european
integration process, as the networking of the region enables economical integration,
stability and gain of trust between neighbouring countries.

At the beginning of December 1996 a Declaration on the proclamation of Bi-
lateral Park of Peace Stara (Balkan) mountain, between Republic of Serbia and
Republic of Bulgaria was signed. Among others, presidents of six Bulgarian and
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four Serbian communities in the border area signed this document. Since then, a
more intensive trans-border cultural collaboration started, that in any case could
represent a very interesting segment of tourist offer. Among the signatories of
this declaration were representatives of municipalities of Knjazevac (Serbia) and
Belogradcik (Bulgaria).

There are numerous financial aid programs for the development of cross-border
regions established by European unioun, such as Phare, ISPA, SAPARD i CARDS,
which were followed by new instrument, so called IPA — Instrument for Pre-acces-
sion Assistance. [PA was establihed by European Council Regulation Act 1085/2006
in 2006. This program significantly improved the cooperation between Bulgaria and
Serbia, since both countries saw it as possiblity to improve economical status, capac-
ity building and enhance the cultural, social and scientific coopertation between local
and regional comunities on both sides (Majctoposuh, Crankos, Crojanos, 2013).
Cooperation between Serbia and Bulgaria since 2004 can be seen in the fact that only
through CARDS and IPA Programs until 2013 in total 267 projects were finalized.
Cards program was undertaken in period 2004 — 2006, within CARDS, 49 projects
were established based on Bulgaria-Serbia cooperation program, with total funding
of 4 milion euro. Within IPA program Bulgaria — Serbia, in total 118 projects took
place (2007 — 2013), with total funding of 21,3 milion euros. From all these pro-
jects, significant part was dedicated to the cultural and tourism programs (CARDS
— 25,3%, IPA 19,8%) (http://eudesk.org/, http://www.evropa.gov.rs/Cbc/PublicSite/
Projects.aspx)

Projects that are chosen as a representatives of the good practice of tourism pro-
motion and cultural cooperation in the borderline region between Serbia and Bulgaria
are: TIDA (Initiative for the development and attraction of the tourism investment),
CULTOUR (Promotion of cultural tourism in cross-border region), MOTODESTIN
(Management of tourism destinations Sofia — Nis), SPIRIT (Promoting the rural and
intercultural tourism of Mt. Stara planina), MASIFF STARA PLANINA (Manage-
ment, monitoring and promotion of tourism atrations on Mt. Stara planina), INFO-
TOURPROD (New information technologies and tourist products for the develop-
ment of cross-border region), LSOFDST (Share our future sustainable tourism devel-
opment), CAP (Culture and balneology — sustainable tourist product), Cross-border
eco-trail, DRB (Discover the wild parts of the Balcans), etc.

These kind of projects were usually funded under the European Cooperation
Territorial Programme which aims at:

— promoting and reinforcing local cultural events, directly linked to local pro-
duction, by building on synergies between existing local festivals andimplementing a
set of actions to form & sustain a network of festivals organisers;

— furtherpromoting local/ traditional products. Such a project was recently
established in cross-border region Greece — Bulgaria, 2007-2013, the so called
LOFTProject (“Local products Festivals and Tourism development in cross-border
cooperation Greece-Bulgaria”). In this respect, the project examines ways to pro-
tect and promote traditional products and production through a road show trav-
elling in the local festivals of the region and through joint activities including a
contest on local festivals and products (Dimitrov, Stoilova, 2014). Such a project
has a potential to be developed within Serbia-Bulgaria bordeline as well, as the
similarities can be observed.
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Festivals of cultural and artistic clubs, artistic colonies and media attention and
tourism promotion, that according to our opinion neither in Serbia nor in Bulgaria
didn’t affirm enough mutual rich and attractive cultural inheritance (Radovanovi¢ et
al., 2003). The cross border regions hold a large number of annual local fairs/festi-
vals, that are usually associated with local products and traditional production.From
these festivals, most are considered as of local scope, and only a few have a potential
to attracts visitors from the wider region. Most of them are dedicated on agricultural
or farming products, though there are some associated to traditional handicraft (e.g.
pottery) and resources (e.g. wood & marble production). All these events, entail usu-
ally a dimension of local celebration and consist of a valuable vehicle for reinforcing
the branding of local production as well as a pole for tourists attraction. Furthermore,
they consist of well-established cultural events as they contribute to the preservation
and promotion of the local/traditional production processes/methods and infrastruc-
ture (including buildings and equipment used for the production of the relevant prod-
ucts). Therefore, local fairs/ festivals help bridging culture/tradition with economic
activities at local/regional level. Equally important, they have a major impact on
cross-border collaboration by: reinforcing cross-regional cultural and economic rela-
tions, promotion of the cross-border character of local productsand further develop-
ing cross-border tourism activities and tourists flow. However, until today there is
insufficient publicity of the events (typically limited at local level), whilethe region
lacks coordination initiatives that can jointly promote, reinforce and further develop
suchlocal fairs/festivals (Dimitrov, Stoilova, 2014).

GATHERING ON KADIBOGAZ (KADYBOAZ)

As a positive example of dealing with negative trends and a positive model that
could implicate from local to the regional level, can be seen through the tourist event
“Gathering on Kadibogaz”, which is the result of crossborder cooperation and the
inter-flow of local comunities and domicile populations between Serbia and Bul-
garia’. The event takes place on the area that represent the state border for 180 years,
in the beggining between Serbia and Turkey (until 1833) and later between Serbia
and Bulgaria.

Occasional “warming up” of the relations between the states were manifested
through the intensive cross-border cooperation in certain periods among borderline
municipalities and counties, and other municipal, district or regional administrative,
cultural, educational, sports and other institutions. One aspect of the local cross-bor-
der cooperation are borderline gatherings, which were organized on certain places
along the Bulgarian-Serbian or Yugoslav-Bulgarian border. Those placest have al-
ways represented a points of international communication. It was mainly focused

3 The practice of gatherings on borderline between Former Yugoslavia and Bulgaria was living
even before the Second World War. The organization of gatherings on the borderline enabled the popula-
tion from the both sides to freely move through the border for a day, in order to meet their cousins and
to market. The first Gathering on Kadibogaz borderpass was held in 1923, and since then, the population
of border region, in the scope of 15km gathered on this gatherings on diferent places, mostly in sections
that was populated with bulgarian ethnic minority (L{BetkoBuh, 2014)
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on the opening of the border once a year by forming the buffer zone of several hun-
dred meters, in which people of both countries can freely come in, have direct con-
tacts and entertain themselves. Border gatherings are an important characteristic of
the Serbian-Bulgarian borderline, and one of them is the Gathering on Kadibogaz
(Kadyboaz). The Gathering takes place* on weekend folowing the Orthodox holiday
St. Procopius (Veloji¢, 2011), which is in the third week of July. “The first Gathering
was held in 1925 and it represents one of the oldest events in the Balkan area. The
event is established with a goal to overcome the historical inheritance of World War
I in Balkans and it was maintained, with intermittents, until 1954. On the initiative
of the municipalities of Knjazevac and Belogradcik the event was re-established on
21.VIL.2001” (Veloji¢, 2011). Since 2001 until today the Gathering is continuously
held every year. The first period, period of the creation and organization of the Gath-
ering, during the 1920’es is linked to the more personal meetings of close friends
and relatives in the borderline villages on both sides of the border. During the period
between the two World Wars, the Gathering is not continuously maintained due to the
bad political relationships between the two republics. After the Second World War,
along with the normalization of political relations came the regular maintenance of
such border meetings. “In the background of the holding of this event is the personal
friendship between Josip Broz Tito and Georgi Dimitrov” (Krstic, 2011). In 1961,
this tradition was again broken and 40 years later, in 2001, finaly restored. The idea
of the organizing of this festival was born even before 1944, when many people from
Serbian village Korito went to Bulgarian villages Salas and Rajanovce to work, and
the inhabitants of the Bulgarian town of Belogradchik were searching for better liv-
ing conditions in Serbian villages along the border.

During the 1970’es and 1980’es, the cross-border cooperation between munici-
palities Knjazevac and Belogradcik is intensified; in 1990’es the opening of border
crossings Kadibogaz is initiated, and finally in 2007 the state presidents Boris Tadi¢

International
Gathering of Cadi Boaz

MEBHYHAPOOHN
CABOP HA
KAOWBOT A3Y

MEXOYHAPOLEH
CbBOP HA TIPOXOQA
KAOb BOA3

BULGARIA

Fig. 1. Kadibogaz (Kadiboaz) border crossing

* Area of Kadibogaz pass (Kadybogaz or, Belograd¢iski prohod), former bed of river Korito
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and Georgi Parvanov signed an agreement on the opening of the crossing points
(Krsti¢, 2011). In 2007 as a sign of friendly relations between two countries a monu-
ment is built with the inscription: “This is where according to tradition every year
meet Serbs and Bulgarians, as good friends, neighbors and Slavic brothers”.

Gathering is an important traditional event representing a proof of friendship
and cordial relations between the peoples of both countries. Gathering is always at-
tended by the high-level delegations of the two municipalities and the states of Ser-
bia and Bulgaria. With their presence and by official addressings they contribute to
the event and give a greater meaning to this gathering. Cultural program consists of
various exhibitions, tasting of traditional dishes in imporvized restaurants and bars,
selling of souvenirs made in old crafting traditions, performances by various folklor
associations, the exchange of folk customs, different sports competitions, etc. During
the Gathering days, only at this point, people can pass the border only with personal
identification card and may move around the area extending about 100200 m from
the official border.

CONCLUSION

Cross-border cooperation is representing an integral model of cooperation, in
addition to social, economic and other phenomena, cultural events have become an
important element of cooperation. Within this paper the example of a local border
relations at the ,,Gathering on Kadibogaz® on the border between the two municipali-
ties Knjazevac (Republic of Serbia) and the Belogradchik (Republic of Bulgaria) is
presented, which describes tourism as an important field of economic activity. Tour-
ism developement through the cross-boarder cooperation covers the productive use
of joint tourism resources, harmonization of transport infrastructure, accommodation
and common policies about organization of joint cultural events. Gathering on Kadi-
bogaz is a good example of connecting the people, preservation of traditions through
an international festival, which can overcome poor political and socio-economic con-
ditions that disturb this area over a long period of time and survive by enthusiastic in-
itiatives of small municipalities. Gathering today is an international gathering, which
evolved from local to the regional level, gathering several thousands of visitors from
different parts of Serbia and Bulgaria in one place for several days.

Acknowledgment: This paper is the result of the projects 47007 III and 47027 III, funded
by the Ministry of Education, Science and Technological Development of Republic of Serbia
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Om3ueu u peueHsuu

HOBA KHUT'A

Ilpe3 mait 2015 r. HarmonanHust
WHCTHTYT 10 Teo(U3NKa, Te0/Ie3HsI 1 Te0-
rpadus mpu bbirapckara axamemMusi Ha
Haykute (HUI'TT — BAH) u3mane moHo-
rpadusara Ha Pymsna Barnesa ,,JIlnnamuka
Ha ypOaHU3MpaHWUTE TepUTOpUU Ha Yep-
HOMOpCKaTa KpaiiOpexxHa 30Ha B bbira-
pus 3a nepuoga 1977-2011 r. mo gaHHU
OT JDUCTAHIIMOHHU H3caeaBaHusa, 336 c.,
ISBN 978-954-9649-10-9. P- Tz NS

MowHorpadusra pasmiexiaa eIuH WH- i
TEpeCeH W aKTyalleH TJo0alieH HaydeH
npo0IieM, CBbp3aH C AMHAMUKara Ha ypOa-
HU3AIUATa B KPAOpE)KHUTE 30HU, B T.4. H
B oOcera Ha YepHOMOpCKara KpaiOpekHa
30Ha, TI0 JAHHU OT JIMCTAHIIMOHHHU U3CIIe-
BaHMS W U300p, TECTBAaHE W afanTHpPaHe Ha
EKOIIOTHYHH WH/INKaTOPH BHB BPB3Ka C TITa-
HUPAHETO, YCTPOHCTBOTO W PETHOHATHOTO
pasButue. M3noxeHnero € mo0pe CTpyk-
TYpPHPaHO W B JIOTHYHA MTOCIIEIOBATEITHOCT,
TIPE/ICTABEHO B TIET IVIaBU U TPU TPHIIOKE-
HUsI, MHOTO 00TaTro WIFOCTPUPAHO C KapTH,
CXeMH, IMarpaMu M Tadnuny. ABTOpPBT Ha KHUTaTa — Tipod. arH PymsHa Banesa, nma
Hay4YHH MHTEPECH B 00JIacTTa Ha AUCTAHIIMOHHNTE U3CIIEeABaHIS, Teorpadckute HHMOP-
MarrionHu cuctemu (I'MC), mpocTpaHCTBEHUTE aHAIM3H M MOACTHpaHe, KapTorpadu-
ATa, 3eMHOTO TIOKPUTHE W 3€MEIIOI3BAHETO, JaHAma]THATA EKOJIOTHS U 3alUTEHUTE
teputopun. Ts e aBTop Ha oBeye oT 80 Hay4HU ITyONHMKAIH Y HAC U B UyKOHMHA.

MoHorpadusTa € eIeHacoYeHO U 3abJI00UYEeHO HaydHO U3CIIeIBAHE C U3II0I3-
BaHE Ha ChBPEMEHHUTE reOMH(GOPMAIIMOHHY TEXHOJIOTHH 32 MHTETPAJeH aHAIN3 H
OIIEHKA Ha ChCTOSHUETO U TUHAMHKATA HA B3aMMOICHCTBUETO OOIIIECTBO — MTPUPOIHA

PYMAHA BALEBA

Jdunamuga
Ha ypOaHU3UPAHUTE TEPUTOPHU
Ha YepHomopckara

KpaniopesHa 3oua B bearapua

3a mepuona 1977-2011 r.
IIO JaHHHU OT JTHCTAHONOHHH H3ClTeIBaHuda
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cpena. ToBa ce M3THKBa M B MPEATrOBOpa Ha KHUIara, HamucaH ot akaia. Tomop Hu-
kosoB. Toii oTOens3Ba, ue MoHOrpadusTa € ,,cbBpeMEHHA pa3padoTKa, IOCBETCHA Ha
aKTyallHa TeMa, pa3paboTeHa € 3aabiI004YeHO BBPXY Oorar (pakTH4ecKH Marepual,
M3M0JI3BaHU ca Hall-ChbBPEMEHHU MIPUHIUIN M METOAM Ha U3CIIeBaHE U HHTEpIIpeTa-
ust. [locTurHaTi ca HOBM HAay4YHU PE3yATaTH — OPUTHHAIHU U NPAKTHKONPHIOKHN
Hay4HU IPUHOCH.

3a MbpBU BT HAYYHOTO MO3HAHUE 110 TaKaBa MHTEPECHA TEMA € CUCTEMaTU3UPaHO
B MOHOrpaduyeH Tpya. OCHOBHHTE MPUHOCH B MOHOTpadHsTa ce CBeXIAT 10 pa3padoT-
BAHETO Ha PA3JIMYHU TEOPETUKO-METO0IOTMUHH BBIIPOCH, CBBP3aHU C OHTOJIOTHATA HA
3eMHOTO MOKPUTHE, Malada 1 reHepaau3alysiTa Mpyu Kaprorpadupane Bb3 OCHOBA Ha
MHTErpupase Ha aucraHunonHu uicneasanus U ['MIC. M3BbpiieH e u noruyuex noce-
JIOBaTeJIeH M KOMIIETEHTEH aHaJIM3 U OIIEHKAa Ha ChbBPEMEHHOTO ChCTOSIHUE, POCTPaH-
CTBEHAaTa CTPYKTypa u TpaHchopMaluuTe Ha ypOaHW3UpaHUTE TEPUTOPHUH B o0cera Ha
Obarapckust cektop oT YepHomopckara KpaliOpekHa 30Ha. PazkpuTu ca JBrOKEIIUTE
CHJIM 32 TpaHC(OPMALMUTE U TUHAMHKATA B Pa3BUTHETO HA T€3U TEPUTOPHU 3a 35-T0-
quiieH nepuoz (1977-2011 r) Bb3 0cHOBa Ha U3rpajieHaTa HHTerprUpana reodasa JaHHH
W paslIvpeHaTa Kiacu(pHKalys Ha 36MHOTO TOKPUTHE U 36MEIOI3BaHETO.

Crpykrypupanara uHGOpPMaLs OT AUCTAHUMOHHM W Ha3eMHH W3CIEABAHUS U
LEJICHCOYCHHSAT M KOMIIETEHTEH U300p, TECTBAHE U alaliTUpaHe Ha MPEACTABUTEIHN
€KOJIOTUYHU MHAMKATOPU M MHAEKCH OCHUTYpPsIBa Bb3MOKHOCTH 3a uHTerpupad [ 1C-
0a3upaH MOHUTOPHHT 32 aHTPOIIOTeHHHS HATHCK BbPXY OKOJIHATa cpeaa U paspado-
TBaHE Ha Pa3IMYHU NPUIOKEHHUS 32 HAYyYHOOOOCHOBAHO yNpaBleHUE U pa3BUTHE Ha
YepHomopckoTo Kpaiibpeskue. [lokazaTenacTBo 3a TOBa ca Ch31aJACHUTE OPUTHHATTHH
KapTH, Ha KOUTO ca pa3rpaHUYCHU MeT CTENIeHN Ha aHTPOIIOTEHEH HATHUCK BbPXY MpH-
pozaHara cpefa. YCTaHOBEHUTE HOBU M OTBBPAUTEIHU (pakTH o0oratsBat Mo3HaHUs-
Ta 3a IPOCTPAHCTBEHOTO Pa3BUTHE HA ypOAHU3UPAHUTE TEPUTOPUH HA BBIrapckoTo
YepHOMOpCKO KpalOpekue.

Teopeu Anexcues

NEW BOOK

The new book of Prof. Rumiana Vatseva “Dynamics of urban areas of the Black
Sea coastal zone in Bulgaria for the period 1977-2011 based on Remote Sensing data”
was published in May 2015 by the National Institute of Geophysics, Geodesy and Ge-
ography at the Bulgarian Academy of Sciences, 336 p. ISBN 978-954-9649-10-9. This
book presents an in-depth study of urban areas dynamics of the Black Sea coastal zone
in Bulgaria for 35-years period based on an integration of remote sensing and GIS, and
an application of environmental indicators. The focus is set on the application of recent
geoinformation technologies and innovative approaches for acquiring new knowledge
by means of spatial analysis and modelling, and development of key environmental
indicators based on land cover and land use data. In this study new results are obtained
providing both original research and applied contributions.

Georgi Aleksiev
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ATJIAC HA ABTOHOMHATA TEPUTOPUAJIHA EJIMUHULIA
TATAY3US (TATAY3 EPH)

Hsan J[ymunuka’

IIpe3 2014 r. B Peny6onuka Momngosa
€ U3/1aJieH ATiiac Ha aBTOHOMHATa TEPUTO- .
puanHa exuHuIa [arays3us?®, pa3mnoioxeHa \ -
B IokHara yacT Ha MomnugoBa. [eorpag- \ o
cku [aray3us ce Hammpa B Bymxakckara
CTeII, KOATO € Ouiia 4acT OT HCTOPUKO-TEO0-
rpagckara obnact becapabus. Cnen Py-
cko-Typckara BoitHa 1806—1812 r. Tazmu
o0nacT e BKJIIIOUeHa B chcTaBa Ha Pyckara
uMmnepus. 3a ycBOsIBaHE Ha IYCTUHHHTE
cTenu Ha bymkaka HapckoTo MpaBUTEICBO
3amo4Ba Ja TNpPHUBIMYA TPYHAOJIIOOMBO 3a-

GAGAUZIYA

MAHOEBPOIICHCKO (HEMITH U IIBEHIIAPIIH ) “TLASUL‘(’;’: :::Z“;‘EZ’;S
1 O0aNKaHCKO HacenieHue (Obirapu, Cbpou,

2 2 AT/NIAC ATO FATAY3UA
rbpuH, anbanum). Hai--mHoroOpoitaute ot (FATAYS EBUAT
TSAX ca ObJrapure, KOUTO 110 TOBAa BpeMe ca

ATLAS OF ATU GAGAUZIA
T0J] OCMaHCKO BiaandectBo. [IpuBnnyanu (GAGAUZYERI)

OT TIpaBa, MPUBHIIETUN WU OOCIIAHUS, e
BCSIKO CEMEHCTBO 1i1e Brajee mno 60 nekapa
3eMsl, a ChIIO Taka OATalKH OT TYPCKHUTE
penpecun B kpast Ha X VIII — Hayanoro Ha
XIX B., Tyk ce HactansBar Hax 100 xus-
I ObNrapcku npecenHuiy. Cpes TsX uMa
u raray3w’, npeagumuo ot ot Illymencko, BapHeHcko, a ¢biio Taka u ot JJoopymxa.
[TepBOTO MpebposiBaHe Ha Hacenenueto B Pycuiickara nmnepus npe3 1897 r. otOe-

' UHCTUTYT 3a KynTypHO HacIeacTBO KbM MONIOBCKaTa aKkageMus Ha HayKHTe,
duminicaivan@yandex.com
2 KUIINHEB: PROART, 2014. 72 c.
3 Taraysu — criopen TeikoBHUs peunuk (M3n. ,,Hayka n uzkycro®, 2008): Majika TFOPKOE3UYHA IPy-
na OBJITapCKO HaceNIeHHe C XPUCTHSHCKO BepOH3IoBenanue, xkuseeno nasHo B CU brarapus (6e. pexn.)
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nsi3Ba B becapabus 103 225 6barapu. Crien paznaganeto Ha ChBETCKHUS ChIO3 TIPE3
1991 1. u oOpasyBaHeTO Ha He3aBHCHMUTE penyOnuku MonjgoBa u YkpaiiHa reo-
rpadckara obnact becapabust Bnu3a B TEXHUSI ChCTaB U MO Ta3d MPUYUHA TOJIEMH
eTHHYECKH OOIIHOCTH Ha OBJITapy M raray3u ce oka3BaT B T€3H JBe AbpkaBu. [Ipe-
OposiBaHeTo Ha HacesneHueTo B Ykpaitna npe3 2001 r. peructpupa 204 574 6bnrapu
u 31 xun. raraysu, a npe3 2004 1. B PenyOninka MonnoBa sxuBest 65 662 Obirapu
u 147 500 raraysu*. B xpas Ha 80-te — Hayano Ha 90-te roquuu Ha XX B. B Moi-
JloBa raray3uTe opraHu3upar ABHKeHHe 3a He3aBucuMocT. Ha 19 asryct 1990 r,,
€IHOBPEMEHHO C MpHeMaHeTo Ha ,,Jleknmapanus 3a cBoOoJa W HE3aBUCHUMOCT Ha
raray3kus Hapon ot Peny6nuka MonnoBa“, e mpoBb3riacena ['aray3ka pemyoianka
B cberaBa Ha CCCP, kosiTo o0aue He chlIecTBYBa ABIAT0. Kato KoMImpomMuc Mex-
Iy MOJIIOBCKUTE BJIACTH W raray3kute Bogadu npe3 1995 r. e oopasyBana ['arays-
Ka aBTOHOMHsI cbe cTonuna B Tp. Kompar. Tyk Ha oduLnanHo HUBO ce M3MONI3BAT
TPH €3HKa: raray3ku, MOJJOBCKH U pyCKH. B TOBa aiMUHUCTpAaTHBHO 00pa3yBaHHe
Cpeq raray3ure KUBESIT MOJAOBLHU U OBbJIrapH, KaTo MOCIEIHUTE Ca ChCPEAOTOUCHU
OCHOBHO B raraysko-Obarapckoto ceno Kupcoso, Komparcku paiion. bearapure
B l'aray3us npe3 2004 1. ca 8013 yoBeka oT o0must Opoii Ha HaCENEHUETO B Ta3u
aBTOHOMMSI, KOUTO € 155 646 JoBeka.

Karo pesynrar Ha chTpyAHMUECTBOTO MEXKIY KOMpPAaTCKOTO PBKOBOACTBO M
NpeCTaBUTEIUTE OT yueHH reorpadu ot 6 avpxkaBu (Mongosa, ['epmanus, AB-
ctpus, Uexus, lanus u bparapus) ctaHa Bb3MOXHO J]a C€ CbCTaBU U U3JaJle aTyac
Ha ["aray3us. [TaBHUST HaydeH peAaKTOp Ha TOBA U3JaHKE € JOKTOP Mo reorpadus
Hopun JlozoBany (Mongosa), orroBopeH penakrop Butanuii Kiopkay. Cpen Hayu-
HUTE PElaKTOpHU ca JOKTOp mo reosorusi Auapuan [enuncku (Mongosa), mpod.
nokrop 1o reorpadust Tene Kan (I'epmanust), ZOKTOpP 1O TOPCKO CTOMAHCTBO AJeK-
cauap llpumenos (Janus). Cpen pemakropute u Kaprorpadure ca HMrop Pomka,
[MaBen Luny (Monnosa) u Jlanucnas 'apaccu (Yexust). Hayunure pedepentu nHa
arjaca ca Y4eHH OT Pa3JIMYHM €BPONEWCKH HayYHH LIEHTPOBE: Mpod. JOKTOp Ha
reorpadckute Hayku Ilerep Mopman (ABTpuiicka akaaeMus Ha HayKuTe), pod.
JIOKTOp Ha reorpadckute Hayku Koncrantun Mateit (MonaoBcka akajeMus Ha Ha-
YKUTE) U AOKTOp 1o reorpadus Banentun Muxaiinos (bbarapcka akagemus Ha
HayKHTE).

B npenrosopa Ha To3u Tpya OTroBOpHUAT pefakTop B. Kropkuy crnpaBennnso
oT0esI3Ba, Ue raray3KusT aTiac € MbPBUAT PerHoHalleH atiac He caMo B MomnaoBa,
HO ¥ 3aj npeaenute u (c. 9). Tolt cbuio noxdyeprasa, ye OGaaromapeHue Ha HETOBO-
TO M3TOTBSIHE, Mpe3 MociegHuTe roquHu B Kompar e cb0paH royisiM CTaTUCTUYECKH
MarepHall, KOWTO aBTOPCKHUAT KOJIEKTHB caMo 3a €JHa TOAMHA U MOJIOBUHA CHUCTEMa-
TU3Upa 1 oopMs Ha HaydHO HUBO. OT CBOS cTpaHa, OalIKaHBT (PHKOBOAUTENAT) Ha
lNaray3us Muxamn @opmysan cMmsATa, Y€ TOBa HAy4YHO-CIIPAaBOYHO H3JAHHE L€ IO0-
MOTHE Ha YYEHUTE, MHBECTUTOPUTE U T.H. OT APYTH JIbPKaBH Jia pa3depaTr HCTOPUKO-
KyJITypHaTa 0COOCHOCT Ha TO3M peruoH (c. 11).

B Atnaca na I'aray3us ca Bkimouenu 47 KapTu, KOUTO ca pa3paboTeHH 3a TbPBH
mpT. Te XapakTepu3upar paziuyHHU CTPAHH OT )KMBOTA Ha aBTOHOMHATa 00JacT.

* Cranues, M. Bonraps! B Poccuiickoit ummnepuu, CCCP, ctpanax bantuu u CHI. Tom 1 (1711-
2006). Craructuueckuii coopauk. Codust: AU: M. puros, 2009, c. 519, 529.
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Ha mbpBO MACTO ca MOMECTEHM KapTUTE HA aJMHUHUCTPATUBHOTO JEJIEHUE Ha
Peny6nuka Monnosa n Ha ['arayskara aBTOHOMUS ¢ HeifHUTE Tpu paiiona: Kompar-
cku (14 cena), Yapwp-Jlynrcku (8 cena) u BynkbHemku (5 cena) (c. 16). Atnacht
ChIbpKa ollle (PU3NUECcKa, ICON0XKKa, KIMMaTH4YHa 1 UIKOHOMUYecKa KapTa. Becuukn
Te JaBaT MH(OpPMALUS 32 MECTOIIOJIOKEHUETO HAa aBTOHOMUITA B By/kakckara crerl,
3a peneda Ha pernoHa, KOWTO € CTENEH U HUCKOXBIMHUCT, PEpsi3aH OT MHOXKECTBO
Jiepera ¥ JOJIMHUTE Ha MajkuTe peku: Samyr, Snmyxen, Jlynra, JIynryna u texuure
npuroun — ABaapma, Kupcosa Mape, Uepak. Hsakon ot Te3u pexu mpecbxsar mnpes
CYXHS CE30H, KOETO € M IPUUMHA 33 HE3HAYUTEIHUTE ABJIOOUYNHY Ha e3epaTa U JIhuMa-
Hute. B 'aray3ust uma nBa s3oBupa: Kompar — 1,7 km?, u Konras — 4,9 km? (c. 17).
3a mo-g00po oHarnensBaHe ChCTABUTENINTE Ca MPHIOKHUIN M CaTeIMTHA CHUMKA Ha
To3u peruoH (c. 18). OT xapTara Ha MOJE3HUTE U3KOIIAEMH C€ A0OMBa MpeACTaBa 3a
HaJIMYUETO Ha TepuTopuaTa Ha ['aray3us Ha Makap ¥ HE3HAUYWUTEJHHU 3amacH OT IIs-
CBK, XyMa, Ka(sBH BBIIHILA, KOUTO CE CPELIaT B THHKHU CJIOEBE U C HUCKO Ka4eCTBO.
OT KIMMaTHYHAaTa KapTa ce BUXKAA, Y€ KIIMMAaThT € yMEPEH U OTHOCUTEJIHO TOMBJ, C
abcomoTeH MakcUMyM Ha Temmeparypata +40,2 °C u munumym —24,4 °C. IloBeue
IBKI0BE TaM BaJIAT Mpe3 I0HU U tonu (c. 21). Ha mouBenara kapra e orpasena o0-
1aTa IIoUl Ha 3eMeAeICKUTEe 3eMH — okoJio 150 xmit. ha, KakTo U BUAOBETE MOYBH,
C IOMHHALMS Ha IUIOA0POJHN OOMKHOBEHH M KapOOHaTHU uepHo3emH (c. 22). Mecto-
MOJIOKEHHETO Ha ['aray3us B cTerHa 30Ha M Mpeo0iIagaBaHeTo Ha 3eMEACICKUTE 3eMU
OIIPEACNIAT ¥ MHOTO C1a00TO MPUCHCTBUE HA €CTECTBEHA PACTHTEIHOCT, IPEICTaBeHa
NPEIUMHO OT OHMJIKH C LIMPOKOTO Pa3MpOCTpaHeHHE Ha OOMKHOBEH PaBHEL, KOTIPHBA,
JKBJIT KaHTApUOH, DITyXapye U Ap., KaKTO U OT AbpPBECHA (KOCMAT U aH[IMICKU AB0) U
pa3Hoo0Opa3zHa XpacToBa pacTUTEIHOCT (IIMIKa, 0T U Ap.). Ha kaprara Ha pacturen-
HOCTTa Ca TIOKa3aHU U Pas3loOKEHUTE OCHOBHO B JIONMHHUTE HAa PEKUTE Xano(pUTHU
muBaay (c. 23). OT kaprara Ha Ha KMBOTUHCKHSI CBAT JOOMBaMe IpeiCTaBa 3a pas-
NpOCTPaHEHUETO Ha (ayHaTa Ha TepuTopusiTa Ha ['araysus, npeacraBeHa NpeJUMHO OT
003alfHULIN: TUCUIIH, 3alIH, JIAITYTePH, TAPAIEKHU, KAKTO U BBJILH, KOUTO IPUUUHSBAT
TOJIEMH BPEAM Ha OBLEBBACTBOTO. OT NTULIMTE TUIIMYHU 32 pailoHa ca JIACTOBUIIUTE,
rBIBOUTE, HIBPKENHTE, sipeOruuTe U Ap. OT PENTHIMUTE HA-4eCcTo ce cperia OOUKHO-
BEHaTa HEOTPOBHA XKBJITOyXa BOAHA 3MHA. B e3epara npeacraButeny Ha puOHHS CBSIT
ca MpeMMHO MIApaHbT, KOCTYPBT, Kapakyzara u 0enusar amyp (c. 24).

OT rojsMo 3Hau€HHUE € KapTara Ha €KOJOTMYHOTO ChCTOSIHHE Ha TEPUTOpUATA
Ha ['aray3us, oT KOATO ce BIKIa, Y€ B IIOUYTH BCUUKH CeJla KaueCTBOTO HA BOjlaTa HE
oTroBapst Ha cTanaaptute. [IpuunHata € B TOBa, 4e OIlle OT BPEMETO Ha COLMaIN3Ma
B MECTHHTE KOJIXO3H IINPOKO ca M3MOI3BaHU XepOCHUAN, KOUTO MpE3 IMoyBara mpo-
HUKBAT B [TOJJ3€MHUTE BO/IU. /1 MOHACTOSAIIEM B CKJIaIOBETE UMa FOJIEMHU KOJIMYECTBA
nectuuuau. [Ipes3 2014 r. ¢ momonira Ha MOIJOBCKOTO MUHHCTEPCTBO Ha OTOpaHara
CTapTUpa MPOEKT 3a OTCTPAHsIBaHE HA TOKCMYHUTE BellecTBa. CUTyanuaTa ¢ Bojara
e mo-no0pa cenara Kupcoso, KotoBckoe 1 Apnapma, KbAETO € ycnex paboTAT HOBU
BOJIHM KYJIH, OCUTYPSIBAILY HACEJIEHUETO C apTe3naHcka Boza (c. 25).

B atnaca ca BK/IIOYEHM U KapTH 3a HaceJl€HHETO, KOUTO ONMCBAT AMHAMHUKATa,
eTHUYECKaTa CTPYKTypa U TONOHUMHUATA. AHATU3BT Ha HHPOPMALHATA OT ABETE IMO0-
cnennu npedposiBanus (1989 u 2004) nokaspa, ye oOmaTa YUCICSHOCT HA HACCIICHU-
€TO Ha aBTOHOMMUSITAa € HamMalis10 He3HaunTenHo (ot 162 800 Ha 155 600), paxae-
MOCTTa € HHUCKa, a TpPyAoBaTa MUrpanus npeauMHo ksM Pycus u Typuus e Bucoka.
B cp10T0 Bpeme B HAKOM OTIENHU cena, Karo bemrnos, bemanma, baypun, Konras,
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Kupcoso 1 Komuak, ce o0ensizBa yBennuaBaHe Oposi Ha raray3KkoTo HaceneHue (c. 26).
Enna ot cnabocture Ha AeMorpadckara kapTa € HeTOYHOCTTa NpU JaTHPAHETO Ha
TOJsIMa 4acT OT raray3kurte cenuia. Taka HampuMmep MOTPELIHO € OINPEENIeHO, Ye
KupcoBo e ocHoBano nipe3 1791 1., 1okaTo apXuBHHUTE U3TOYHUIHM TocouBar 1810 1.5,
bemanma e ocnoBana mpe3 1810 r., a ue mpe3 1791 r.,, baypuu — npe3 1812 r., a He
npe3 1770 1., Konraz — e B 1811 1, a B 1810 1, 1 ap. C mo-00CcTOHHOTO poyyBaHe
Ha OoraTus MaTepual, Kolto ce masu B Hanmonannus apxus Ha PenyOnuka Mosnosa
u [IspxaBaus apxuB Ha Onecka obnact (YkpaiiHa), KaKTO M ¢ TIOMOIITA HA HAyYHHUTE
n3cnenBanus u onurta Ha ['eopru Kpuuamu u Jlnana Peynen®, tesu Hemocrarbim
msxa 1a Opnar u3dersaru.

Kaprara Ha eTHHYeCKHs ChCTaB MOKa3Ba, Ye Hal-MHOTOOPOWHH ca raray3uTe
(82,6%), KO€TO ce ABIKU Ha EMHUTPAMsITa Ha PYCKO M YKPaWHCKO HAcelleHHe OT aB-
TOHOMUSITA ¥ HaMaJsABaHe Ha Obiarapute B Kpas Ha XX B.; HA BTOPO MsICTO ca ObJI-
rapure (5,2 %), Ha TpeTo — monpoBuuTe (4,5%), CienBaH OT PyCHALIUTE U YKPanuH-
mute (cpotBeTHO € 3,5 1 3% ) (c. 27). KapraTta Ha nosioBo-Bb3pacToBaTa CTpyKTypa
Ha HaceJIeHUETO OTpa3sBa mpeodnagaBaHeTo Ha skeHute (51,4 cpsimo 48,6 % Mbxke).
CenckoTo HaceleHue € 3HAUYUTENIHO MO-MHOTOYMCIEHO OT IpajCcKoTO (ChOTBETHO
62,8 u 37,2%), xoeTo 00sICHSIBA IPUOPUTETHOTO PA3BUTHE HA CEJIICKOTO CTOITAHCTBO,
MPEJUMHO Ha 3bPHONPOU3BOACTBOTO. BakHO 3HaueHHe MMa OBIEBBACTBOTO. [Ipo-
MUIIJIEHOCTTA CBILO € Pa3BUTa, KaTO JUIUPALIO MACTO 3a€Ma BUHOIIPOU3BOJCTBOTO
(27% ot ToBa Ha MonnoBa): B rpaa Kompar uma 6 BUHOIIPOM3BOAUTEIHH 3aBOJIA, 1O
nBa — B Yaawp Jlynra u Bynkanenw (c. 38).

B Atnaca ca momecTeHH M KapTu, KOUTO OTpa3sBaT cucTeMara Ha 00pa3oBaHU-
€T0, 3/[paBeola3BaHeTo, KyATypara, pusnueckara Kyirypa u cnopra B ['araysus. Ot
TSIX C€ BHYK/IA, Y€ BHB BCSKO €IHO CEJI0 MMa MIOHE eHO HayaslHo yueOHo 3aBeneHue. C
nojkpenara Ha Typius ca OTKpUTH 2 MOJIZIOBCKO-TypcKu Junest — B Konras u Yaabp
Jlynra, a BpB Bynkanenu, Kompar n Pycka Kucenus geiicTBaT MONIOBCKH JIMLIEH
(c. 43). Ynauno Ou 6uno Ha KupcoBckust uLeil aBTopuTe Aa ce crupar no-moxpoOHo.
ToBa ceno mpomopHUMaHaIHO € pa3[esieHo Ha JIBE YacTH, B KOMTO KHMBEAT Obarapu
U raray3u. B raray3kara gact e pasnojiokeHa TMMHa3MsITa, a B ObJirapckara 4act €
nunesaT. Makap 4e npouechT Ha 00pa30BaHUETO B JIMIES € Ha PYCKH €3HK, Obarapu-
Te oT KupcoBo ro cuurar 3a Obarapcku auneid. BaxxHo 3HaueHue 3a 00y4eHHETo Ha
skutenute Ha I'aray3ust uma KoMparckusaT 1bpiaBeH YHHBEPCUTET, KOMTO € OTKPUT
B HauyasoTo Ha 1991 . OGyueHuneTo e MpeJuMHO Ha PYCKH €3HK, HE3aBUCUMO Y€ NMa
NPEAMETH, KOUTO C€ BOASAT Ha PyMBHCKH, OBITapCcKy M aHIIIMICKH e3uK. JlaHHuTe 32
YHCIEHOCTTA Ha cTyneHTuTe 3a nepuona 2005-2009 r. obaye mokasBa, ue TEXHUSIT
Opoii namansBa. [Ipe3 2005 1. B yauBepcuterta ca ce oOyuyaBanu 447 yoBeka, a pe3
2012 . — 321 (c. 44).

[TonpoGHO e pazpaboTeHa 1 KapTa Ha PETUTHO3HUTE OOIIHOCTH B ABTOHOMHMSTA.

Benuku kapTtu ca ctpykrypupanu B 12 pa3nena. B Atnaca Ha ['aray3us ca Bkito-
YEeHU M 5 €THOMCTOPUYECKU KapTH U 14 ¢parmMeHTa oT HCTOPUKO-aAMUHUCTPATHBHI

5 Nymunuka, V. Xpam Yenenus boxwueit Marepu cena Kupcoso. ctopuueckue acrnektsl. Kuru-
Hes, 2012, c. 16.

¢ Kpmwtaner, I, JI. Peyser. ApXxuBHbIE HCTOYHUKH O (OPMUPOBAHUH raray3cKoro u 60oarapckoro
HacesieHus bymkaka B Hauase XIX Beka (McrounukoBeaueckuid ananus). — B: Kypcom passusarowetics
Monooswi. T. 10. Mocksa, 2010, ¢. 141-154.
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kaptu. [locnenHuTe ChabpKaT BakHA HH(POPMAIIUS OTHOCHO eTHOTrpad)cKkaTa KapTH-
Ha Ha bymxkaka, a cpiio Taka u msuia becapadbus or XVI no XXI B. Ot uskirounre-
HO 3HAYEHHUE 3a MO-IIMPOKOTO M MHOTOCTPAHHO TOJI3BaHEe Ha ATiaca e (akThT, 4e
MaTrepuajJnuTe B HETO Ca NPEACTABEHU HAa YETUPH €3UKa: Taray3ku, pyCKu, MOJIIOBCKU
(PyMBHCKHN) U aHIJTHHCKH.

ATLAS OF THE AUTONOMOUS TERRITORIAL UNIT OF GAGAUZIA”

Ivan Duminica

In 2014 Atlas of Autonomous Territorial Unit of Gagauzia is published in Re-
public of Moldova. The atlas is designed for the first time, and contains 47 maps
which reflect the physical geography appearance, socio-economic development and
demographic state of that autonomous unit. Information about territorial structure
of Republic of Moldova and Gagauzia is provided in the Atlas too, as well as ethno-
historical and administrative historical maps of the region. The content is presented
in four languages: Gagauz, Russian, Moldavian (Romanian) and English in order to
simplify general public use of the work.

Keywords: atlas, autonomous territorial unit, Gagauzia, maps

7 Gagauz people are small Turkic speaking group of Bulgarian population with Christian religion,
they live mostly in Bulgaria; at the end of XIX century over 100 thousands Bulgarian migrants resettled
to Bugeac steppe (Bessarabia) to avoid repressions in Turkish Empire.
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BBJITAPCKA AKAJIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 « PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

Konepecu, xongepenyuu, cumnosuymu

ITBbPBUAT 'EOT'PAOCKU ®ECTUBAIJI B BbJITAPUA

Ha 25 u 26 anpw 2015 1. B Tp. SIM60 ce ipoBene [IspBusiT reorpadeku dhectu-
Ban B benrapus. Toit ce peanmusupa OnarofgapeHrne Ha ChBMECTHUTE YCHIINS M CTIOH-
copctBo Ha bwirapcku reorpadcku mopran — ['eorpad bI, Kiny6 ,,Mnax reorpag* —
SImbon, Uznarenctso ,,bynsect 2000, brirapcko reorpadeko npyxectso, National
Geographic — benrapus, Y ,,En. Koncrantur [pecnaBckn®, Haydno-Texandeckn
cpro3 — SImbom, AIITI'P — kion SImOon, obmumauTe SIMO0n u Tynmka u MI' ,,Atanac
Panes* — SImbom.

IIporpamara Ha crOuTHETO Oeire OoraTa, ¢ pa3HOOOPA3HH MPOSBU M JCHHOCTH.
3amara Ha HTC B SIM00I ce oka3a TscHa 32 BCHUKH ITPHUATEIH Ha TeorpadusiTa, JOIUTH
ot msara crpana — Hajx 200 Osixa perucTpupaHnuTe YUUTENH, YISHHUIIN, HAydHH PadoT-
HUIH, TipodecrnonaaHu reorpadu u ap. GectuBaTbT O¢ MMOCETEH M OT OpraHU3NpaHa
TpyTia OT CTYJIeHTH U Tmperofasatenu ot [ eomoro-reorpadekus daxynrer Ha Coduid-
CKHUSl YHUBEpCHTET. SIMOOJIICKATE YUNTENN W YYSHHIIN CHIIO B3eXa aKTUBHO Y4acTHe
BBB (pecTHBaITHATA TIporpama. Cpel CrielnaIHiTe TOCTH OsXa KMETHT Ha oOrmuHa SIM-
oo I. CraBoB, 3am.-obOmactausAT ynpasuren /I, Jlnakosa, mom. a-p K. HaiineHoB ot
Y C na bearapckoto reorpadcko apyxectso, poil. a-p Ct. IuMUTpOB — 3aM.-/IeKaH Ha
I'T® npu CY, npod. n-p P. [lenun — npencenaren Ha OpraHu3anmOHHIS] KOMUTET 110
MIPOBEKAAHETO HA (pecTUBAIIA, IPEACTABUTEIN Ha aKaJleMUYHATa OOLTHOCT 1 JIp.

XuMHBT Ha PerryOnuka bearapus, mocneasan ot xuMHa Ha EBpona, naie Hava-
moro Ha [IspBus reorpadceku pectuBan B bearapus. ThpiKeCTBEHOTO OTKpHBaHE O¢
CBHIIPOBOIGHO OT MHOTO TIECHH W TaHIIW, C KOWTO PAa3JIMYHHU TBOPYECKH KIIyOOBE OT
rpaja mo3apaBuxa ydacTHunuTe. [lomyueHn u mpoueTeHn 0sxa MO3PaBUTEIHA a/l-
pecu ot Cankr [letepOyprckus App:kaBeH YHUBEPCHUTET M OpraHu3aropuTe Ha | ore-
Mmus reorpadekn dectusan B Pycus, or lllymenckus yausepcuret ,,En. Koncrantun
[Ipecnascku®, bpurtanckus cbBeT B bbiarapus, beiarapckara akagemMust Ha HayKUTe,
LlenTBpa MO U3TOYHHUIIM €3WUIM U KyNTypH U 1p. OT UMETO Ha OpraHU3aToOpuTe Ha
¢dectuBana npod. a-p P. [lennH BpbumM Be CrieNIMANIHN CTATYeTKH HA YBa)KaBAaHHUTE
AMOOJICKH yduTenu 1o reorpadus — r-xa Paaka [luarosa u r-u ['eopru bonypos, a
notr. 1-p K. HaiineHoB rv Harpaam ot mMeTo Ha bearapckoro reorpadcko apyske-
CTBO C U3/IaJIeHUTE N30paHu TpynoBe Ha rosemus reorpad mpod. Man barakmmies n
C BayuepH 3a MOKYIKa Ha KHHTH.
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[IwpBara npe3entanusra Oemre Ha pod. Pymen [leHnH 3a mbTeIeCTBHETO My
no Ceseposzanajien Kuraii, OnarojapeHue Ha KOSTO TOCTUTE C€ 3all03Haxa ¢ reorpa-
¢usita 1 0COOCHOCTUTE HA Ta3M c1a00 MMO3HATA YacT OT cBera. Toi M3HEeHaa Mpu-
ChCTBAILIUTE B Kpas Ha JeKIuATa cu — 0T KuTaii Obp30 ,,IpexBbpan’ mMyOarKaTa J10
KapuOckust baceliH, kKaro Cro/eNy BIIeYaTACHUATa CH OT JIbpxkapara JloMUHUKA, KOSITO
ce OKa3a Heropara CTOTHaA [oceTeHa Abpxkasa (M. ¢peBpyapu 2015 r).

Ha decruBaina ce npoBere 0TOOPHOTO CheTe3aHue ,,l eorpaduana’ — mMbpBUST Ta-
kbB (popmar 1o reorpadust B bearapus. B Hero ce Brimrounxa 14 or6opa ¢ 1o yetupuma
ydacTHHKA (10 JBaMa ydeHuKa 10 7. u jo 12. knac) — ot SAAmbon, Yenoneu, Codus,
ITazapmxuk, Kazannsk, Bapua, byprac, Ciausen, Toeprosuine, [1nesen, Pasrpan. Bon-
MIPOCUTE B CHCTE3aHUETO OTPA3sABaxa HUBATA HA MO3HAHUE HA YUYCHUIIUTE B OTICTHUTE
knacoBe. Crient ocriopBaH (MHAJ ITBPBUTE MECTA 3ae€Xa 0TOOpHTE Ha ,,Miaau reorpa-
¢u“ — Bapna (I msicto), ,,Butoma‘“ — Codus (II), u ,,Atnac — Pazrpan (I11), konto 6sixa
HArpaJIcCHU ChC CIICIMAIHU Kyu. Bedepra 3aBbpiiu ¢ reorpadceka TUCKoTeKa.

BropusT naeH ot ecTuBana 3armodHa ¢ pa3xojKa B IpaJCcKus napk Ha SImOo,
pasmoyiokeH Ha ocTpoB B p. TyHmka. YuacTHUIIUTE OsiXa pa3jelieHu B JIBE Bbh3pac-
TOBHW I'pynu (CTapiia W MJajila) U B paMKUTE Ha OOMKOJIKara MM Oelle W3Hece-
Ha Oecesa, CBbpa3Ha ¢ 0COOCHOCTHUTE HA MapKa — reorpadusi, eKOJIOTHs, UCTOPHUS,
apXUTeKTypa, OoraHuka u Ap. HayueHOTO 1Mo BpeMe Ha CBOETO ,,IIbTEIICCTBHE
TE OTpa3mxa B TECT, KOWTO O¢ MPOBEICH B Kpas Ha pa3xojkara. B chinoTo Bpeme
OCTaHAJIWTE TOCTH Ha ()ecTUBalla pas3rienaxa cOMpkara ¢ MUHEpaIH, U3JIoKOa Ha
cTapu reorpa)CKu KHUTH U KapTH, POTOU3I0kK0a OT MHHAIIU TeorpadCKu ChOUTHS
B SIM00:1, opranmn3upanu B crpagara nHa MI' ,,Atranac Panes* u HAOII — SIm6om.
OcobeHo npusiTHa O€ cpeliara-pa3roBop ¢ rojeMusi MIbTEIICCTBUK U MPUATENT Ha
reorpadusita Cumeon Makues.

[IepBusiT reorpadcku pectrBan O6e 3akpuUT OPUIIMATHO OT IIABHUSI HHUIIUATOP
r-ka Panka [{unroBa c necenra ,,BbpBu, Hapose B3pOACHU ™ U 00Ia CHUMKA TIPE]]
crpagata Ha HTC u mametnara mioda Ha J[>koH ATaHACOB.

Ha opranusupanara cien ToBa ekckypaus 10 HAP | Kabune* yuacTHUIINTE UMa-
Xa Bb3MOXKHOCTTA JIa C€ U3KauaT Ha 3aiiuu BPBX C ApeBHATa 00CEpBATOpUs U Ja IMo-
CETAT PYUHUTE Ha PUMCKOTO CEJIMILE B MTOJHOKUETO MY.

Jumumovp JKeneg!

THE FIRST GEOGRAPHIC FESTIVAL IN BULGARIA

The First Geographic Festival — Yambol (25-26 May 2015) was an unique event
in the geographic calendar for 2015. For very first time in our country the geographers
had the chance to celebrate the spirit of knowledge in so various ways. The festival
agenda included two competitions for students, several exhibitions, presentations,
an excursion to the Kabile National Archaeological Reserve, etc. The guests had the
pleasure to observe Prof. Rumen Penin’s presentation about his journeys to North
West China and the Caribbean island of Dominica. More than 200 were the partici-

' CV ,,Cs. Ki. Oxpuacku®, IT®; dimitar.zhelev@gmail.com

10 IIpobnemu Ha reorpadusita, 3—4/2015 . 145



pant who joined the festival program for the two days. Every participant received
a special certificate. Major partners of the festival were the Bulgarian Geographic
Portal — Geograf BG, “Bulvest 2000” Publishing House, the Bulgarian Geographic
Society, Shumen University, “Atanas Radev”” Math High School and many others.

Keywords: geography, festival, Yambol

Dimitar Zhelev
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BFBJITAPCKA AKAZIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 ¢« PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

l'eoepaghckama mucvin u udeu npes exoseme

3ACIIYXXEHO ITPU3HAHUE HA BBJITAPCKU I'EOI'PAD
B UYXXAECTPAHEH YHUBEPCUTET

leorpadusita e Hayka, KOATO € MpeACTaBIsBaIa
MHTEpeC 32 MHOTO XOpa OT JbJ00Ka JpeBHOCT. HezaBu-
CHUMO OT CH3JIAJIOTO C€ B IIOCJIEIHO BPEME BIIEUATIICHUE,
4e T BeUe uMa ,,u3depnan‘’ mpeMeT Ha u3cje/lBaHe, ye
BeYe HsMa ,,0elu mojieTa” Ha reorpad)CKUTe KapTH, He-
BEPOSTHUTE TEMIIOBE HA CbBPEMEHHOTO CBETOBHO HKO-
HOMMYECKO Pa3BUTUE U IIPOMEHUTE HA IOJIUTHYECKATA
KapTa Ha CBETA, HOBUTE U3MEPEHHUsI HA HAKOU IIPOLIECU U
SIBJICHUSL OTKPUBAT U HOBU I10JIETA 32 HAYYHO MU3CJIE/Ba-
HE U ca MPEAU3BUKATEIICTBO U Mpe]l YICHUTE reorpadu.
ITonacrosmem B bbirapust cpexncrsara, HMpeiIHa3Haye-
HU 32 HAyYHOM3CIIEI0BATEIICKA IEHHOCT, ca TBBPJE OC-
KbJIHU, HO T€ HE Ca MpPEeUKa 3a KEJIAHUETO U YCUIIUATA,
KOUTO IoJlaraT y4eHUTe reorpadu jaa pa3BuBaT CBOUTE
HayyHH JeiiHocTu. ExmH OT TsX € mpodecop, TokTop
Ha reorpadckute Hayku Maprapura Mnuesa. Llenust cu TBOpYECKH BT TsI U3BMUHABA,
paboTeiiki B o0acTTa Ha COLMATHO-MKOHOMUYecKaTa reorpadus — B I'eorpadcekus
uHctuTyT ipu BAH, B nenaprament ['eorpadus Ha HarponamHust ”HCTUTYT 110 T€0-
¢uszuka, reogesus u reorpadus npu BAH u npe3 nmocnenHuTe nBaHaIeCceT TOAUHN
— B MHcrutyTa no reorpadus kbM YHuBepcurera ,,Kaxxnmuexx Buenku B buaromy,
[Momma. ABtop e¢ Ha Hax 160 HaydyHu myONMKanuM, OTHEYaTaHW B MOHOTrpaduw,
KHUTH, TOPEIUIM U criucanusi B beirapus, [lonma, ['epmanus, BenukoOpuranus,
VYurapus, PymbHus, SAnonus u apyru crpanu. ABTOp € Ha TbPBOTO KOMIUIEKCHO I'e0-
rpadcko u3ciienBaHe, o3ariaBeHo ,,ColualHO-MKOHOMHUYECcKaTa TpaHcopmanus B
Bbarapusi — 0cOOCHOCTH U TEPUTOPHAITHU Pa3IHuus‘,

[Ipodecop Mapraputa Vnuesa e ppkoBOIUTEN Ha KaTeApara 1o COLUaIHO-HKO-
HoMHuecka reorpadus B MlHcTHTYTa IO Teorpadust KbM YHUBepcHUTeTa ,,Kaxknmuex
Buenku® B buaromnry, [lonmia, Kb/1€TO € TUTYNSP HA OCHOBHU JUCIUIUIMHU U aBTOP
Ha peauiia HayyHu nyonukaimu. [Ipe3 2015 . ¢ HeliHO y4yacTue U MoJ| HEHHO PBKO-
BOJICTBO YU€HH OT Karezpara pa3paboTBar U myOiauKyBatr MoHorpadusTa ,,buaromra
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Y HEHHHAT XUHTepian B Hauanoto Ha XXI Bek, mocBeTeHa Ha 20-ronuiHus 100u-
nel Ha MHcTHTyTA.

Ha TbpikecTBEeHOTO OTKpHBAaHE HA HOBaTa akaJeMUYHa ro/lnHa Ha 16 OKTOMBpH
2015 . mpo¢. arH Mapraputa Mnuesa e HarpajgeHa oT MUHHUCTEPCTBOTO Ha HAPO-
HOTO oOpazoBanue Ha [lomma c ,,Menan Ha Komucusra 3a HaponHO oOpazoBaHue’ 3a
HelfHaTa MpernojaBaTesicka U Hay4Ha JelHOCT B YHHUBepcurera ,,Kaxnmuex Buen-
ku“ B rp. bunromru. Ta3u Harpaga ce AaBa 3a ,,M3KIIIOUNTEIHH 3aCIyTH B 001acTTa Ha
npocBeTaTta u Bb3nuTanueTo . [Ipod. aru Mnuesa e eqMHCTBEHUAT Yy>KACHEL Cpel
OTIIMYEHUTE C OPJIEHU U MEAJIU MpernoAaBarTesn B YHuBepcurera 3a 2015 .

IToBox 3a ropnoct e He caMO Ta3H Harpaja, a U HEHHUTE U3KIOYUTEIIHU 3aCIIyTH
3a moMmyJsipu3upane Ha reorpadckuTe 3HaHus B uyx0una. [Ipodecop Unuesa e noc-
TOEH IIPEACTABUTEII HE CAMO Ha HAlllaTa HAyKa, HO U Ha CTpaHaTa HU, OpraHU3Upaiku
©XKeroJHo ,,brirapcku gen* B UHCTHTYTa, KOGTO HE MOXKeE J1a He OyAM Y HAC 4yBCTBO-
TO Ha UCTUHCKO 33JI0BOJICTBO, HALIMOHAIHA TOPAOCT U Bb3XHIeHUE. [IbpBUAT TakbB
JieH e rpoBezieH B kpas Ha 2006 I. BbB Bpb3Ka ¢ IPUChEIUHABaHETO Ha bparapus kbM
EBpomeiickus ¢bio3, a mpe3 cieJBalliuTe TOAMHU — B JHUTE Ha Hail-ronemMure ObJ-
rapcKy Npa3HULM - 3 MapT WK 24 Mail. M3Hacd nekuuu u npeseHTaunu 3a bearapus
Ha Cpelly B YYWIHIIA, JETCKU IpaanHu, B buaromkus kiy6 Ha reorpada. PegosHo
y4acTBa ¢ JOKJaau, npeacTassamy beiarapus, B buaromkus gectuBan Ha Haykata,
OpraHU3HMpaH €XKEroAHO OT YHUBEPCUTETUTE B I'PAJA.

Yecrura Harpaza, npodecop Mnuesa! IloxxenaBame Bu u 3ananpen na obaete
BCE Taka JOCTOEH IpeJCTaBUTEN HE caMO Ha HalllaTra Hayka, Ho U Ha bwarapus! Hc-
THUHCKH ce ropaeeM ¢ Bac u ¢ Bamure noctmxenus!

HUsanxa bomesa

A DESERVED RECOGNITION OF A BULGARIAN GEOGRAPHER AT A FOREIGN
UNIVERSITY

At the inauguration of the new academic year, on 16 Oct.2015, the Ministry of National Edu-
cation of Poland awarded Prof. DSc. Margarita Ilieva the ,,Medal of the National Education
Commission* for her teaching and research activity at the Kazimierz Wielki University in
Bydgoszcz, Poland. This award is given for ,,outstanding contributions in the field of educa-
tion and upbringing® and Prof. DSc. Margarita Ilieva was the only foreign professor among
the awarded professors in 2015. The scientific work and activity of Prof. DSc. Margarita
Ilieva has been related to the Institute of Geography at the Bulgarian Academy of Sciences
where she worked for more than 40 years and is currently head of the Department of Socio-
Economic Geography at the Institute of Geography at the Kazimierz Wielki University in
Bydgoszcz, Poland, where she is the holder of basic disciplines and author of numerous sci-
entific publications.

Ivanka Boteva
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BFBJITAPCKA AKAZIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 ¢« PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

FObuneu u 2o0umnunu

B UMETO HA HAYKATA 1 OBPABOBAHUETO

T10 TIOBOJT 80-TOIUIIIHNS FOBVJIEN
HA IIPO®. JI-P AHT'EJI BEJTUEB

T = ¥
‘ K/JJ-,% ‘Q/\j/ y

B i

Ta3u ronuHa ce HaBbpuiBar 80 TOAMHU OT POKACHUETO HA €IUH OT BOJCIIMUTE
reorpadu B bearapus — npod. a-p Auren Bemdes. JleceTkn roquHu TOH MperoaaBa
Ha CTYIEHTHTE OT crieranHocT leorpadus B I'eomoro-reorpadekus dakynrer Ha
Codomiickus yHuBepcutet, B lllymeHckus u BennKoThpHOBCKHS YHUBEpCUTET. |0-
nsMa JacT oT (pusmkoreorpadure y HaC ca MHHAIU Tpe3 HerosaTa mmkona. [Ipod.
BemdeB e 4oBek, KOWTO BHHArW € roTOB Jla TIOMOTHE ChC 3HAHMATA, MPAKTUKATa U
OTIMTA CH, HATPYIIaHU Tpe3 ToauHuTe. M 3a Te3n, KOUTO ro Mo3HaBaT, TOH € Impernoa-
BaTeJIAT, JOOPHUSAT KOJIETa, MIPHUSITEN U MTO3HAT, KOMTO IIIe OT/IETH BPeMe H I1Ie OTTOBOPH
Ha BBIIPOCUTE BU U IIIe B HACOYHM KbM pEIllaBaHEe Ha €BEHTYAJICH MpooJeM, IIe 1ajie
TIOJIE3€H CHBET.

Amnren Bemues e poneH B Tp. 3emen, [lepaumika oomact, npe3 1935 . 3aBspiiBa
cpenHo obpa3oBanue B Pamomupckara rumuasms, a puciie — B Copuiickus yHUBep-
cutet mpe3 1958 1. cbe cnenmanm3arus ['eoMopdosorus, kapTorpadust U TreoTOTHs.
B mponbmkenue Ha 12 rognHu paboTH KaTo yYUTEN M METOIUK B Pa3INdHH yUMIIHIIA
U B oTAen ,,Hapoana nmpocsera‘ — rp. IlepHuxk.
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Ot 1970 o 1972 r. e npenopasaren BbB puinana Ha COQUNCKHUS yHUBEPCUTET
B rp. lllymen u B [lenarornueckust uHCTUTYT. B kpasd Ha 1972 . mocThNBa KaTo Hay-
YeH ChTPYAHHUK B Karenpa ,.Jlannmadrosnanue” Ha ['eonoro-reorpadcekus paxynrer
Ha CY ,,CB. Kiiument Oxpuacku®. 3a ABe TOAMHU OpraHu3upa y4eOHO-HayYHUS CTa-
UOHAp 3a JaHJadTHA WU3CIEABaHUS B IP. 3€MEH, YChBBPIIEHCTBA EKCIIEPHMEH-
TajHaTa 0a3a, BKIIOYHTEIHO MOJIUTOH-TPAHCEKTAaTa, M y4acTBa B pa3paboTBaHETO Ha
noApoOHa Mporpama 3a ABJITOCPOYHH HayyHH JaHAmadTHE nicneasanus. Ta3u 6aza
U JTHEeC MPOABIDKABA J1a C€ M3I0JI3Ba 32 MPOBEXKJaHE HE caMO Ha Y4eOHU MPaKTUKU
no duznuecka reorpadus u nanamadTo3HaHUE, HO U Ha IPOU3BOACTBEHH CTAXKOBE
Ha CTYJCHTHU OT crenuamHocture ,,l eorpadus’, ,[eonorus, ,,buonorus™ B CY u ot
JIPyTH CHENMATHOCTH OT Pa3IM4yH{ BUCIIH YYWIIMIIA B CTpaHaTa.

[Ipe3 1980 r. 3amuTaBa JOKTOpPCKa qucepTranus Ha Tema ,,Jlanamadti Ha FOxHO
Kpanme®, a npe3 1984 1. e u3bpan 3a noueHt. [Ipe3 1995 r. pazpaborsa xabunura-
LUOHEH TpyH ,,EBomronms Ha nanamadrure B FOrozanagna bearapus™ u e nzopat 3a
npodecop. Yen e JeKuIMU Ha CTYISHTH OT 33/104Ha M peloBHa (opma Ha o0yueHHE
no aucuumnanTe: dPusnuecka reorpadust Ha boarapus, JlanamadrHa reorpadus
Ha boarapus, JlanmmadTtao nmnanupane, [lpunoxno nangmadrosnanue, [eopusu-
Ka Ha naHamadTuTe, AHTponoreHHo nanamadrosnanue, Kapcropu nangmadpTta Ha
Boarapus. [Ipod. A. BenueB nmoBeue ot 25 ronuHu € XOHOPYBaH MperofaBaTesl BbB
BenukorbpHOBCKUS yHUBEpCUTET. UeTe JeKIUH M0 peAnLia JUCIUITIINHU, CPEJl KOUTO
3ammTeHn NpupoIHu TepuTopuu 1 OOIIa eKOJIOTHSL.

B cBosita HayuHOM3CIEOBaTEICKAa PabOTa TOM pa3padOTBa HAyYHH U HAYYHO-
NPWIOKHU NpoOiieMu OT 00iacTTa Ha JaHAMA(TO3HAHUETO, OMa3BaHETO Ha MpH-
poxnHara cpena u reomopdonorusta. B cdepara na nanamadrosHaHueTo pasriexia
npoOiemMu, CBbp3aHU ChC CTPYKTypara Ha JIaHAMA()THUTE KOMIUIEKCH, C KapTHpa-
HETO W KapTorpadupaHeTo, ¢ peAula CTPYKTYPHO-(PYHKIMOHAIHUW U JAWHAMUYHU
0COOCHOCTH Ha €CTECTBEHHUTE M HapyLICHUTE JaHAIIAQTHU CUCTEMH. 3HAYUTEIIHO
BHUMaHHUE OTJIEJIsI HA METOJUYECKU U METOJOJIOTHYHHU BBIIPOCH, KaTo pa3padboTsa u
npujara TOYHU METOJU U JaTUPOBKM Ha OIpeesieHu siBiaeHus. Crennaausupai € B
MocKOBCKHUSI yHUBEPCUTET U B YHUBEpcUTeTa Ha Ip. [ peHoow1. Toli mpoBexaa cBOU-
Te U3CIeABaHUs B pa3nnuHu yacTi Ha bearapus (FOro3anaana bearapus, Jlynascka-
Ta paBHUHa, [Ipendankana, Ctapa ruianuna, Pogonure, YepHOMOpHETO), KAKTO 1 BHB
®penckoro [Ipenannue, [Tonma u benopycus.

B obnactra Ha aHTPONOreHHOTO JNaHAma(TO3HAHUE MOATOTBS JIBE METOJHYE-
CKHM PBKOBOZACTBA. YUacTBa B MOBEYE OT JECET IOTrOBOpa 3a M3CJeBaHe U pa3padoT-
BaHE Ha MEPONPHITHS 3a ONAa3BaHETO W MOAOOPSIBAHETO HA MPUPOJHATA Cpela OT
AQHTPOTIOTeHHU BB3ACHCTBUS M HApyILIEHUs, KaTo Ha IMET OT TAX € HaydeH PBKOBO-
muten. B obmactra Ha reomopdonorusita pazpaboTBa peauua npodieMu, CBbpP3aHH
Che 3ajensBaHusATa Ha HamuTe wianuuu (Puna, [Tupun, OcoroBo, Crapa miaHuHa),
¢ perunonanHu reomopdonoxku u3cnensanus — llymencko, Cpenna [lynaBcka pas-
HuHa, Kpaume, Crapa muiannHa u 1p. CBouTe Hay4HHU MJIeU TOW AOKJIa/iBa Ha peaulia
MEKIYHApOAHN HayYHU (POpYyMH M Ha HALIMOHAIHU KOHTPECH, CHMIIO3MYMH M KOH-
(depeHuuu.

B yuebHo-npenoaasaresckara cu aeiiHocT nipod. A. Benues otaens 3HaunTeN-
HO BHHMaHHE Ha paboTara ChbC CTYICHTUTE, TUINIOMAHTUTE U JOKTopaHtuTe. Opra-
HU3MpaJl € HayYHU eKCIEIUINH, MPAKTUKU U CTAalMOHapHU u3ciensanus. [loaror-
BUJ € HajJ 50 IUIUIOMAaHTH U TpUMa JOKTOPH, 3alllUTHIIN 1Ol HETOBO PBKOBOACTBO.
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PBpkoBOAMI € HAKOJIKO HayYHM MPAaKTUKHU Ha cTyAeHTH B Pycus, Kuprusus, Ykpaii-
Ha, benopycus, Ectonus, JIurea n JlarBusa. Opranusupan e qBa Kypca KbM KaTenpa
»Jlanamadro3Hanue U ona3BaHe Ha MPUPOAHATA cpela’ 1Mo JUHUS Ha CIIEATUIIIOM-
Hara KBaJIU(UKAIHS.

[Ty6nukysan e Hag 250 Hay4HU CTaTHUH KaKkTo y HacC, Taka u B Pycusi, benopycus,
[omma, Crnosakust, Utanust. ABTOp 1 CbaBTOp € Ha TpH MOHOTpaduu, Ha yueOHUIH
¥ y4eOHM TiomMarasa 3a peguna AUCHHUIIINHY.

Crnen NeHCMOHMPAHETO CH TOH € MOKaHEH J1a MPOABIIKY Jia YeTe KaTo XOHOPYBaH
MPEenoAaBaTe JEKIUH M0 HAKOJIKO (PU3UKOTeorpad)CKu U TaHAa()THH AUCHUIIIMHA
B Coduiickust 1 BenMKOTHPHOBCKUSI YHUBEPCUTET U € HayYeH PHKOBOAMUTEI Ha JTU-
TUIOMAaHTH U IOKTOPAHTH.

B®B Bpb3Kka ¢ 100unest npod. Anren BemueB Oe ynocroen c¢ [loueren 3nak Ha
Coduiickusi yHUBEPCUTET ChC CHHS JICHTA 3@ TIOCTUTHATH BUCOKH PE3YNITaTh U Hayd-
HOU3CIIEA0BaTeNICKa JeHHOCT, KOMTO My O¢ BpbUeH Ha ThpPKECTBEHA LIEPEMOHHMS Ha
AKaJeMH4YHUs ChBET Ha YHUBepcuTeTa npe3 M. MapT 2015 .

[lo Bpeme Ha nepemoHusiTa mpod. BenueB Onarogapu 3a okazaHara MOYUT U 3a
Mezana, KOWTO I11e HOCH ¢ JOCTOMHCTBO U YOBJIETBOPEHHE U 3aBBPIIH CIOBOTO CH C:
,,EIlHa OT TNIaBHUTE MU 1IeJIH € OuJia J1a mpeJaM Mosi OIHT, 1a TIOATOTBS KaJipy, KOUTO
Ja Me HacJelsT, U Jia cras3sl NPUHIIMIIA, Y€ eMH YUUTel € J0Obp, Koraro HETOBUTE
YUEHHIIM TO HaJIpacHaT™, ¥ ChC 33J0BOJICTBO OTOENs3a, Ue B 3ajlaTa MPUCHCTBAT pe-
JIMIIa HETOBH CTYJIEHTH, Cera XaOMIUTUPAHU KOJIETH.

CroTuiy ca HEroBUTE BB3MMTAHUIM, KOJETH U MPUATEIH, KOUTO JONHI0Xa Ha
THPKECTBOTO, TIOCBETEHO HA TOAUIIHMHATA Ha pod. Benues, opranusupano ot Ka-
Tenpa ,,JlannmadTo3HaHue u onazBaHe Ha MPUPOIHATA Cpeda’, KbJETO MPEMHHA I10-
roysiMara 4yacT OT JOCTOMHUSI HaydeH IbT Ha roOmisipa. M3Kka3aHnuTe Mo3apaBlieHUs
0Tpa3uxa YBaKEHHETO U MOYMUTTA KbM IpernogaBaTens 1 yuenus npod. Axren Ben-
4eB, a MOXKeJNaHUsITa 0sxa 3a IBJITH TOAMHM 31paBe, HEYBSAXBAIl IyX M TBOPYECKU
ycnexu!

Pymen Ilenun

PROF. Ph.D. ANGEL VELCHEV AT THE AGE 80

This material is dedicated to the 80th anniversary of the eminent Bulgarian scientist
Prof. Ph.D. Angel Velchev — a physical geography and landscape studies expert, a longtime
professor at “St. Kliment Ohridski” University of Sofia, the University of Shumen and the
Veliko Tarnovo University. Author of over 250 scientific papers published in Bulgaria, Russia,
Poland, Slovakia, etc., co-author of three monographs, textbooks etc.

Rumen Penin
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BBJITAPCKA AKAJIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 « PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

EJIMH )KUBOT, BCELSUIO OTJIAJIEH HA TEOTPA®CKUTE HAYKU

[MPO®. I'H XEPHAHU BOPUCOB CIIMP1IOHOB HA 80 TOANHU

Ha 28 romu 2015 1. ce HaBbpmuxa 80 ronuHu OT pOX-
nenuero Ha npo¢. arH XepHanu bopucoB CrnmpuaoHOB —
BUJIEH Halll reoMOpQOIIOr, TeOTEKTOHUK M CHELUHUAIHCT 10
JMICTAaHIIMOHHU METO/IM Ha M3CJIe/IBaHe Ha IUIaHeTara 3emsl.
[To TO3M MOBOA € HEOOXOAMMO HE caMO JIa M3pa3uM Hallla-
Ta TOYUT M YBaKCHHE KbM IOOWISIpa, HO U KbM HETOBUTE
MPUHOCH 32 Pa3BUTHETO Ha reorpadcKkuTe HayKH, HEroBara
ydeOHO-TIpernoaBaTecka IeHHOCT U TOArOTOBKa Ha Mila-
JIM HAayYHM KaJIpH 32 ObJACIIN U3CIeBaHMA, Aa MPELeHUM 1
OTYETEeM 3aCIyTUTe U MPUHOCUTE MY 3a pa3BUTHE HAa HOBU
Hay4YHH HalpaBlieHUs B HayKHUTe 3a 3eMATa, 3a peaJu3ipaHe
Ha HOBHU WJIEM NPH PEIIaBaHETO Ha peulia HAYYHU U Mpak-
TUKO-NIPUJIOKHHU TIPOOJIEMH B KOMILJIGKCHATa (u3nvecKka re-
orpadus u nanmmadrosHanueTo. HeoOXoquMo e a OLeHUM W HErOBUTE MPUHOCH B
W3IUTaHe aBTOpUTETa Ha Obirapckara reorpausi — y4acTHeTO My B PbKOBOZCTBATA Ha
peauiia HallMOHAIHU U aBTOPUTETHH MEXKTYHAPOAHN HAYYHU 3B€HA U OpraHU3aI|H.

Xepuanu Ciupr0HOB € pojieH B ¢. rnatoBo, MoHTaHcko, Ha 28 roimu 1935 1 ['um-
Has3Ms 3aBbpIIBA B Ip. JIom, criesr koeTo 3aBbpiiBa 1 BOGHHO-BB3/IYIIHOTO YUMIIHILE 3a
JIETIY ¥ U3BECTHO BpeMe paboTtu Karo serer] BbB BBC kbM Brirapckara apmusi. Crienu-
anHoct ,,l eorpadust 3aBbpuiBa B Coduiickus yausepeureT ,,CB. Kimuvent Oxpuacku™
npe3 1963 1., ciex xoero mocrbiiBa Ha padora B [Ipeanpusituero 3a reohu3nyHU MPO-
YUBaHUS U Fe0NIOKKO KapTupane KkbM KomuteTa no reosorus. AKTUBHOTO My y4acTHeE B
NPOIBIDKEHHE Ha €JHH ASCETTOMUILCH MIEPHOJL B TEOJIOT0-reoMOP(OIIOKKOTO KapTHPaHe
B Pa3IM4HU PETMOHHU OT CTpaHaTa ce OKa3Ba MOAXOAAIIA IIIKOJIA 3a Pa3BUTHE HA MJIa s
creraancT. Tol OyChBBPIIEHCTBA CBOATA TEOPETUYHA ITOATOTOBKA U CE CIIelMaIu3Hpa
M0 OTHOLIEHHE MPOBEXKIAHETO Ha TE0JIOr0-reoMOpONIOKKO KapTUpaHe u KapTorpadu-
paHe Ha reoJIOKKOTO (reoMOpQOIIOKKOTO) MPOCTPAHCTBO Ha 3eMHaTa kopa. ToBa My JjaBa
BB3MOKHOCT JIa YCBOU PEIUIAa TOYHHU U MPELU3HN METOIH, KOUTO MO-KbCHO YCIIEIIHO
peanu3upa NpH CBOMTE HAYYHH W3CICABAHUS U TPAKTHKO-TIPUIOKHU pa3padoTku. OT
1974 1. 1o U3MM3aHEToO My B IEHCHsI pab0TH B MIHCTUTYTA 32 KOCMUYECKH HU3CIIC/IBAHUSL.

[Ipe3 1975 1. Toit 3amuTaBa KaHIUIATCKa JUcepTanus Ha TeMa ,,MopdoTeKTo-
HUKa Ha CEBEPHUTE CKIIOHOBE Ha M3Touna Pua u 3anannu Pononu™ u nmomydasa 00-
pa3oBaresiHaTa M Hay4dHa CTeleH ,,JOKTop®. B cBosiTa mbpBa nucepramus Toi paspa-
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0oTBa peauia MOP(HOTEKTOHCKU BBIIPOCH 32 CEBEPHUTE CKIIOHOBE Ha M3Touna Puna
U CerMeHT OT 3anajHute Pojomnu, BKIIOYMUTEIHO U IPOOIeMH Ha 3ajesiBaHUsITa Ha
OBJArapcKUTE TUIAHUHHU.

IIpe3 1995 r. 3amuTaBa royisMa JOKTOpPCKa aucepTaius Ha TeMa ,,Kpbrosu mop-
¢doctpykrypu B CpeqHOropreTo™, 3a KOETO My € IPHUChJICHA HayyHaTa CTEIeH ,,JJOK-
TOp Ha reorpadckure Hayku'“. B aucepTaniMoHHMs TPy C€ TPETUPA €IUH aKTyalieH
mpoOJeM U TOBa € BBIIPOCHT 3a MSCTOTO, POJIATa U MEXaHW3Ma Ha (opMHpaHEe Ha
KpBroBuTe MOPPOCTPYKTYpH B 00xBaTa Ha CpeaHOropckara oCcTpoBHa Jabra. B nu-
cepranusiTa MHOTO 0Ope MPOJIMYaBaT HETOBUTE YMEHHSI M CHIOCOOHOCTH Upe3 3a/1bJ1-
0OYCH Hay4eH aHAJIM3 JIa U3SCHSBA PEIUIla HOBU UJICH U MMOCTAHOBKH B TE€OJIOTHITA,
reomopdornorusTa u pusnueckara reorpadus. Te3u HErOBHU BIKIAHUS U TOCTAHOB-
KM OTHOCHO I'€He3uca Ha KPbroBUTE MOP(OCTPYKTYPH ca pasrieiaHu B JOTHYCH H
MOCJICAIOBATEIICH pejl U B M3JIaJIeHaTa CaMOCTOSITeIHa MOHOTpadus, MOCBEeTeHa Ha
TE3H BBIIPOCH. 3a HayYHHUTE MPUHOCHU B MOHOTrpaduunaus Tpyd npod. X. Crnupumo-
HOB TOJTy4aBa MpecTkHa Harpaaa Ha Cpro3a Ha yuyeHUuTe B bbarapus.

Omie ¢ MoCTHIBAaHETO CH Ha pabora B LleHThpa 3a KOCMHUYECKH H3CIIEIBAHUS
TOM aKTUBHO y4acTBa B pa3paboTKaTa Ha METOIOJIOTHSATA K METOUTE 3a M3IOI3BaHEe
Ha KOCMUYECKH U a€POKOCMUYECKU CPEACTBA MIPU HAYUHUTE U3CJICIBAHUS. YUacTBa
MIPH ONPEACIISTHETO HA SKCIIEPUMEHTATHUTE MOJUTOHU 3a HazeMHa pabora. C Taszu
CH JISHHOCT TOM € €JIMH OT IbPBUTE HAYYHH PAOOTHHUIIU, KOMTO Ch3J1aBa METOMKA 32
JIUCTAaHIIMOHHHU U3clie/iBaHus Ha 3emsTa. JleceTuHa roAuHu MO-KhCHO TaKaBa METO-
JIMKa € Ch3AaeHa U OT aBCTPAIHICKU yUCHHU.

[Ipodecop Xepunanu CrupuaoHOB pa3paboTBa penuila HAYYHU MPOOJIEMHU B
CIIeTHUTE Hay4yHU HanpasieHus: 1. CTpyKTypHa v AMHAMUYHA TeoMOP(]oIIoTHs, HEeOo-
TEKTOHUKA U TeoAnHaMuKa; 2. Pa3BuTue u yChbBBPIICHCTBAHE HA JUCTAHIIMOHHU U
HA3eMHH U3CIeABAaHUS Ha TOYTH BCUUKKU KOMIIOHEHTHU Ha pupoaHarta cpena; 3. Kom-
TUIEKCHU JIaHIIa() THO-EKOJIOTHYHU M3CJICABAHUS U MOHUTOPHHT Ha aHTPOIIOTCHHHUS
HATHUCK BbPXY OKOJHATa Cpeaa.

ITo mbpBOTO HAYYHO HAIIPABIICHHWE HETOBUTE U3CICABAHUS Ca CBHP3aHU C pelIa-
BaHETO Ha peauila OOIIOTEOPETHYHH MTPOOJIeMH B 00acTTa Ha reoMop(oJIoTUsTa,
reoMHAMUKaTa, TeOJIOTUITa U HEOTEKTOHUKATA, a ChILIO TaKa U IPU pelIaBaHETO Ha
penuiia pernoHaHU, HAIIMOHAIHU M JIOKAJIHU MPOoOJIeMU OT MOP(HOTEKTOHCKO ec-
TECTBO. 32 pelIaBaHeTo Ha Te3U MPOOIeMH TOH Mpuiiara akTyaaTHUTE JUCTAHIIMOHHU
METO/IM 32 HAOMIONIEHUE W UACHTU(UIIUPAHE HAa PA3IMYHU TeOMOP(OIIOKKH U TEo-
JIOKKHU OOCKTH, BEpUPHUIIMPAHU U BaTUJIU3UPAHU UPE3 POBEKIAHE HA T€OJIOTO-T'€0-
MOP(DOJIOKKO KapTHpaHEe U KapTorpaupaHe, BKIOUUTEIHO U 332 Ch3/IaBAHETO HOBH
TUIIOBE KapTH 3a KJIACOBETE 3€MHO MOKPUTE U 3eMEMOI3BAHE KATO YACT OT MEXKIyHa-
poxnnus npoekt “Corine Land cover”.

3a IbpBU OBT TOM MOCTaBS MSICTOTO U POJISITA HA TUICHTEKTOHCKHSI MOJIEI KaTo OC-
HOBHA MapaJiiTMa 3a Pa3BUTHETO Ha Halara reoMopQoiokKa Hayka. Pa3paboTBa KoH-
LENTyaJICH MOJIEN 32 €BOJIOLUATA Ha OTJCITHUTE MOP(OTEKTOHCKH SIMHUIIM, Karo 00-
BBP3Ba TAXHOTO 00pa3yBaHE ¢ TEKTOHO-MarMaTHYHUTE MPOIIECH M Ha Oa3ara Ha Oorara
reodusnuHa UH(OpPMAIHST OTHOCHO JBJIOOYMHHMS CTPOSK B IoKHATa meprdepus Ha
Bankanckara Mukporioya. BaxkeH MOMEHT B HEroBUTE pa3paOOTKU HAMUPa U 000CHOBA-
Ha KOHLISTIHsI 32 (JOPMHUPAHETO Ha JIBETE JICHYAAIMOHHN TOBBPXHUHH M TSIXHOTO KOPEC-
MIOHMPAHE C PA3BUTHUTE B MOHMKEHUSITA KOPETATUBHU CEAUMEHTHH Teja (MEe3030MCKo-
€OIICHHA M TOPHOEOICHCKA-IOTHOMHUOIICHCKA), KAKTO U ()OPMUPAHETO HA HAKIIOHCHUTE
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TIOTHO>KHU HUBA C JIXKETaCHEH-PaHHOIJIEHCTOLIEHCKA Bb3pacT. Te31 HeroBU MOCTaHOBKH,
Pa3BUTH Mpe3 TOCIETHUTE FOJJMHH, CIIOMOTHAXa Jla ce pa3pyllaT JOCEeTalllHN eKJIeKTHY-
HH BIDKIaHHSI OTHOCHO PA3BUTHETO Ha perniepa — mpoOieM, UMalll BaXKHO 3HaYCHHE TPU
TBHPCEHE Ha MOI3EMHHU BOJH, TOPUBHHU, PYAHU U HEPYTHH M3KOTIAEMHU.

[Ipod. Xepnanu CriupunoHOB pa3paboTBa penuna BHIPOCH M IPOOIEMH, CBBP-
3aHU ¢ MOP(OTEKTOHMKATA, TCOJMHAMUKATa ¥ HEOTEKTOHMKATa HA PETMOHAIHO HHUBO
— Ponomure, Puna, l'oprotpakuiickara Husuna, Crapa ruianusa, [Ipendankana u [ly-
HaBCcKaTa paBHMHA. B 3HaumTenHa 4acT OT TAX TOM pa3BHBa MIEHUTE 32 KPBIOBUTE,
WM KYTIOJTHH, CTPYKTYPH, JMHEAMEHTHHUTE CTPYKTYpPH, KaTo FOBOPH 3a T.HAp. KOCMO-
TEKTOHCKH JIMHeaMeHTH. CreaiHo BHUMaHHE OT/EIs Ha NaneoreorpadckuTe pekoH-
CTPYKUHH B IIaT(OPMEHHUTE TEPEHH, KOpesalys Ha JeHyIAMOHHUTE TIOBbPXHUHH U
HAKJIOHEHU MTOJJHOKHU HUBA, Pa3BUTHE Ha CBIAUUILHUTE SIBICHUS U MTPOLIECH.

3HauuM HaydyeH npoOiem, Koito npod. CrnupuaoHOB pa3paboTBa, € yChBBP-
LICHCTBaHE, pa3BUTHE U TpaHcdep Ha AaHHU OT ITUCTAHUHMOHHHUTE HAOMIONCHHMS 32
n3CieABaHe Ha HIKOM KOMIIOHEHTH Ha MpHpoaHaTa cpena. [lo-romsima vact ot my6-
JUKALMUTE TI0 Te3H MpoOIeMH ca OTMedaTaHu B yykOuHa. B TsX Tol pa3zpaboTBa
METO/IMKATa 3a aépOKOCMMUYECKH U3CIEBaHMsI HA CKaJli, MIOYBU, BOAU U PACTUTEN-
HOCT Ha 0a3ara Ha peAula KII0YOBH yYacThbIM OT CTpaHaTa, KAaKTO M Ha TaKWBa OT
Pycus, Yexus, CrioBakusi, Yarapusi, [lonma, Buetnam u Ky6a. B Ts1x omre mpe3 70-Te
TroAMHU Ha XX BEK 3a IbPBU BT C€ Pa3IIeKIaT CIEKTPATHU OTpa)kaTesIHU XapaKTe-
PHUCTHKHU €IHOBPEMEHHO C M3IMOJI3BaHEe M Ha aHAJOTOBH CHCTEMH 3a MpeoOpa3yBaHe
Y MHTEpIIpeTalys Ha BUACONH(POPMAILIHS, U3II0JI3BaHe HA MHOTOCIIEKTPAIHA U MHO-
TO30HAJTHU KOCMUYECKH M300pakeHHsI U palMOMETPUYHH U3MepBanus. Tesn nscien-
BaHMs HaMepuxa J00po MPUIOKEHUE B Ch3JaBaHE HA METOJUKH 3a HaOIofeHNe Ha
3eMe/ICICKUTE KYATYpU U TporpaMupaHe Ha qoouBHTe 3a HyxauTe Ha L{CH.

OT Taka M3BHPLICHUs KPaThbK aHaJM3 Ha HAyYHOTO TBOpUecTBO Ha mpod. Cru-
PHIIOHOB Ce J10Ka3Ba, 4e TOW MMa 3HaYMMHU HayYHH MOCTHKEHUS U PUHOCHU B YTBBP-
JKIaBaHe, YCHBBPIICHCTBAHE U Pa3BUTHE HA JAMCTAHIMOHHUTE CATEIUTHHU U aepo-
KOCMMYECKH METO/M 3a M3CJe/BaHE M Ola3BaHe Ha OKoyiHaTa cpena. Toil ce sBsiBa
OCHOBOTMOJIO)KHUK Ha HOBOTO HAay4HO HalpaBJeHHE ,,/[MCTAaHIIMOHHM HU3CIIEABaHUA
Ha 3emsarta o Kocmoca®, odopmsiiku To B mkona. OcBeH MHOTOOPOWHHUTE HAYYHU
TPY/IOBE, TOCBETEHH Ha MPHIJIOKEHUETO HA TUCTAaHIIMOHHUTE U3CIIeBaHUs MIPU U3Y-
yaBaHe MMpHUpojaTa Ha mianerara 3ems oT Kocmoca, npod. CiupuaoHoB gonpuHACsS
U 3a MOMyJspU3UpaHe Ha KOCMUYecKaTa HayKa, KaTo u3aBa TpU KHUTHU: ,,BuetHam
oronm30*, ,,Kocmoc u npupoanu pecypeu u ,,J3cnensane Ha 3emsara ot Kocmoca®.

Ha BTOpO MsicTO, HO HE U IO 3HAYEHHE, Ca HETOBUTE MMPUHOCH 3a YTBbPIKaBaHEe Ha
HOBHU KOHLICTIIIMH 32 PAa3BUTHETO Ha peyieda B CBETIMHATA Ha IJICHTEKTOHUKATA, KaK-
TO Bb3HMKBAHETO, 3aJI0’KEHUETO, PA3BUTHETO U Bb3pacTTa Ha KPbIOBUTE U KYIIOJIHUTE
CTPYKTYPH U 32 MACTOTO M POJISITa HA HEOTEKTOHCKUTE TpaHC(OpMaIiK 32 OKOHYA-
TETHOTO (POpMHUpaHEe Ha ChbBPEMEHHATa IJIACTHKA Ha 3eMHATa Kopa B W3TOYHMS Cer-
MeHT Ha bankanckust momyoctpoB. Toil nMa 3HAYUMTENTHH NPUHOCH W B 00NacTTa Ha
KapTorpadusTa, pa3BUBaK{ HOBH WCH 32 Ch3aBaHe Ha OPUTMHATIHU KapTH Ha 0azara
Ha JUCTaHIMOHHU METOH — WACHTU(HULUPaHE, KIacupUKays U KapTorpadupane Ha
3eMHOTO IIOKpUTHE U 3eMenon3BaHe. OcBeH ToBa AOMpHUHACS 3a ch3naBaHe Ha 100-xu-
JsiHaTa TeoMopOIIoXKKa KapTa v B n3AaBaneTo Ha Haj 100 kapTHH JIMcTa Ha 3€MHOTO
nokputre (Land cover). HeroBute pa3paOoTKy MMaT MOJYEPTAHO MPAKTHKO-TIPHUIIO-
JKeH MPUHOC WM B MO-TOJISIMATA 4acT ca BHEIPEHU B ITPAKTHKATA.
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[Ipod. X. CiupuIOHOB € y4eH C BUCOK aBTOPUTET Ha HALIMOHATIHO U MEKIY-
HapoAHO HHUBO. Toil B3eMa ydacTHe B MOYTH BCHYKH HAay4HU (OPYMH, NPOBEICHU
B cTpaHara 3a nepuoj noseue ot 50 roqunu. Ha peauna ot TIX € chbopraHu3arop u
pbKoBoAUTEN. B3en e yuactue B 4 CBETOBHHM KOHIpeca 10 Te0I0TrHs U U3CJIeBaHe Ha
Kocmoca u B Han 50 Mexx1yHapo o KOH(DEPEHIUH, B 5 y4acTBa OT KOMTO C H3HACSHE
Ha TuieHapHU goknanu. Mma nax 50 HaydHUW pa3paboTKH, MyONHMKYyBaHU B Uy)KIeC-
TpaHHM Hay4HHU u3AaHusa. HeroBure TpyaoBe ca IIMPOKO U3BECTHU M Ca HUTHPAHU
Hax 200 obTH, OT KOUTO IMTATUTE B uyOuHa ca Hag 50. Toll yyacTBa B HSKOJIKO
PEeOaKIMOHHN KOJIETHH, BKIIOYMTEIHO B UyKOMHA B3eMa yuacTue B “Space research
in Bulgaria”. PpkoBomu peauua MeXIyHapOJHU M HalMOHAJIHU TPOEKTH U y4acTBa
B TIOITOTOBKATa HAa HAYYHHUTE MPOrpaMy Ha IIbPBUS U BTOPUS OBITapCKH KOCMOHABT,
KaKTO M Ha MOHTOJICKHUSI, BUETHAMCKUS M KyOMHCKHUSI KOCMOHABT.

[pod. X. CriupraoHOB BUHATH € OWIT aHTKUPaH ¢ HayYHOIpeTioaBaTesickara iei-
HocT. Yen e nekimu o peauna Kypcose B Llymenckusi, Coduiickust yauBepcutet, B MUH-
HO-TEOJIOXKKHSI YHUBEPCUTET B OakalaBbpCcKa M MarCTHPCKa CTerneH. B cBosita Hay4Ha Ka-
purepa Toi e Oui1 HaydeH PHKOBOIUTEI Ha 9 TOKTOpaHTH, MEKTy KOUTO U YyKICHIIH, Ha 7
CIICLMANU3aHTH OT YyKOMHA ¥ Ha Haj 20 TUIUIOMaHTH. B HEropus akTuB ce YnCAT ABamMa
npodecopH, ABaMa JOKTOPH HA HayKUTE, TPHMa JIOIEHTH U YeTUPHMa aCUCTEHTH.

B aktuBa My ¢urypupar u peauna 3aéMaHd HayYHO-OpraHW3aluOHHH JIeHHOC-
TH, KaTo PBKOBOAMTEN CeKLUs ,,J{ucTaHIMOHHY M3MepBaHuA Ha 3emsaTa oT Kocmo-
ca“, unen Ha OOmoro crOpanue Ha bBAH, 3am.-nipencenaren va BIJl, unen va Cne-
nuanu3upanus HaydeH cbBeT kKbM BAK, 3am.-npencenaren na Komucusita no I'eo-
noro-l'eorpadcku Haykun kbM BAK, 3am. npencenaren na Komucust ®onn ,,Hayunu
n3cnensanus kbM MOH u penuna npyru.

[Ipod. Crupunonos ot 1975 . 10 Kpast HA MUHAIUs BeK € OWJI HallMOHAJICH
npeAcTaBUTEN U WieH Ha biopoto Ha paboTHara rpymna 1o ,,J[MCTaHIMOHHO H3Cie-
BaHe Ha 3emsara oT Kocmoca® mo MexayHapogHara mporpama ,JHTepkocMoc™ u
YJIEH Ha MEXIYHAPOIHUS KOMUTET 3a Kocmuuecku uzcaeasanus “COSPAR”.

W3MuHaTHAT nocera TBOpYECKH BT OT XepHaHU CHHUPUAOHOB € TBBPAE yCIe-
[IEH U MOJI30TBOPEH 3a Pa3BUTHETO Ha ObJrapckara KOCMHUYECKa, TeOMOP(OIIOKKa,
TeoJIOXKKa U reorpadcka HayKa U MOMYISIpU3UPAaHETO Ha Teorpad)CKH 3HAHUS Y HAC U
gyxOuHa. [1o moBox 80-romumHus My 100UIICH HErOBHUTE KOJIETH M MIPHUATENHN, KAKTO
u ObJTapckara reorpad)cka 0OUIECTBEHOCT, TO MO3IPaBsBaT HAH-ChPACYHO U MY I10-
JKeJlaBaT KPEIKo 37[paBe U TBOPUYECKO ABIroneTne!

Teopeu Anexcues, Aneen Benueg

PROF. D.Sc. HERNANI SPIRIDONOV AT THE AGE 80

This material is dedicated to the 80th anniversary of Prof. DSc. Hernani Spiridonov — a
prominent Bulgarian geographer whose research interests are in the field of geomorphology,
geodynamics, geology and the neotectonics, as well as the development and improvement of
remote sensing and ground surveys of the natural components, used in their mapping. Prof.
Spiridonov has a very extensive experience in the training of undergraduate and PhD students,
as well as a significant contribution in organizing national and international scientific forums

Georgi Aleksiev, Angel Velchev
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BBJITAPCKA AKAJIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 « PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

In memoriam

TTPO®. JITH JIVKA JIEJTUEB 3S1KOB
(1932-2015)

Ta3u ronvHa 3aBUHATM HHU HamycHa Tpod. ArH
Jlyka 3smkoB — BujieH Oblrapcku reorpad, XUapoor,
epyaupaH 1 yBaxxaBaH yueH. Pogen pe3 1932 . B c. Ilo-
nbpene, oommHa [lanartopurie, JI. 34mMkoB 3aBbpIBa
OCHOBHOTO M CpPeIHOTO cu oOpa3oBanue B rp. Ilana-
riopuiie, a Buciieto cu B [T® ma CY ,,Ce. KimumeHT
Oxpuacku’ mpe3 1956 r., koraro € Ha3HAueH 3a Hay4ueH
chTpyaHUK B ['eorpadcekus nactutyT Ha bAH, B K0iiTO
B MPOABIDKCHUE Ha 45 T. MUHAaBa LENUSIT My TBOpUe-
cku wT. [Ipe3 1971 1. 3ammraBa mucepTarus Ha TeMa
,,BUCOUMHHH 3aKOHOMEPHOCTH BHB BOJIHHS OajaHC Ha
peunnte Oaceiinu B briarapus‘, ¢ KoaTo My e npuch/e-
HO 3BaHMETO ,,KaHJAUJAT Ha reorpadckuTe HayKu' (cera
noktop). IIpe3 1990 r. e n3bpan 3a ct.H.c. Il cT. (mo11.), 2
mpe3 1997 r. 3a ct.H.c. I c1. (ipod.), ciren kaTo 3amuTaBa AucepTanus Ha TeMa ,,Ped-
HU NPHUIKIaHUs B Bbarapus® 3a mpuckkaHe Ha 3BaHHE ,,JJOKTOP Ha TeorpadcKuTe
Hayku“ (arH). Mmero Ha nipod. Jlyka 3smkoB ce cBbp3Ba ¢ ¢pusuueckara reorpadus
U TI0-TOYHO C XUAPOJIOTHUATA, C U3SACHSIBAHETO HA IUPOK CIIEKTHP MPOOIIEMH OTHOC-
HO BOJHHTE PECypCH — BOJHHS OallaHC Ha peyHHTE OaceiHH, pexuMa Ha PEUHHS
OTTOK, IOBBPXHOCTHUTE W TIOI3EMHUTE BOJIH, KAPCTOBATA XHPOJIOTHS, CTHXHUHHUTE
XHUJIPOJIOKKH TIPOIIECH U SIBIICHHSI, aHTPOIIOTeHHATA XUAPOJIOTHSI, XHIPOXUMUIHATA
cpena Ha BOJHUTE OOEKTH, M3IMOI3BAHETO U OMAa3BAaHETO HA BOJAWTE, a MPE3 MOCIHIE-
HUTE TOAMHU YCHIIUSITAa My OsiXa HACOUCHHU KbM pelllaBaHe Ha MpoOieMuTe Ha ChBpe-
MEHHHUTE KoJeOaHUs M TEH/ICHIIMY B M3MEHEHHUATA Ha BOJHUTE pecypcH B brirapust.
Oco0enu uatepecu mpod. JI. 3amkoB nposiBsiBaiiie KbM MPOOIIEMUTE HA CTUXUHHUTE
XHUJIPOJIOKKH TIPOIECH U SIBJICHUSI, KaTO CHIIECTBEH HAy4eH NMPUHOC MPEIICTaBISIBA
Heropara Kiacu(UKalus Ha PEKUTE M0 CTENeH Ha MOPOWHOCT M ChOTBETHHTE 000-
CHOBAHU IPETIOPHKH 32 MMOJ00PsIBAHE HA TEPUTOPUATHATA OpTraHU3alMs Ha BOJOpe-
TyJUpaIuTe CrocoOHOCTH Ha peunuTe Oaceitau (1988, 1989, 1990, 1995). Murepec
NPEIN3BUKBAXa Y HETO U TEOPETUUHUTE W MPUIOKHHUTE ACTIEKTH HA I'€OCKOJIOTHSITA
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Y KOMIUICKCHUSIT €KOJIOTHYEH MOHHTOPHHI M YCHIIMSITA M JIeHHOCTTa My Osixa Ha-
COYEHHU KbM IpoOiieMHH OOEKTH W TEPUTOPHH, Karo ,,Acapen‘ Menet, Llenrpanto
(ITanartopcko) CpenHoropue, palOHH C OTKPUT PYAOJOOHMB U ChC CriEHU(PUIHN JTU-
TOreoXUMHYHH ycinoBus u ap. Ilpod. JI. 3smkoB uma mybOnukyBanu Hax 100 Hayy-
HU TPyAa CaMOCTOSITETHO MM B ChaBTOPCTBO M MHOTI'O HAayYHOIOMYJIAPHHU CTaTHH,
BKJIFOUUTEIHO U KHUrara ,,Pekure Ha 3emara‘. Karo nunensupan ekcriept mo OBOC
€ yyacTBal B pa3pabOTBaHETO HA BA)KHU 3a CTpaHaTa HU MPOEKTH — IO MporpaMara
Ha MeXAyHapoaHoTo xuaponoxkko aecermnerne Ha FOHECKO; karo pekoBoauTen:
MIPYU OpraHU3UpaHe Ha KOMIUIEKCEH €KOJIOrMYeH TMOJIMIOH U MPOBEXK/IaHEe Ha U3CIIE-
BaHUs B peruoHa Ha ,,Acapen-Mezaer*™ A/, mpu u3cieaBaHe Ha BOAHUS MTOTEHLUAI
Ha [UTAHUHCKHUTE 001acTH B bbIArapus U XUIpoloKKUTe Tpodnemu Ha bearapus n
MHOTO ApPYTH.

Hue, nerosure xosneru reorpadu, u3kazpame AbIOOKO ChKaJCHUE 32 KOHUMHATA
Ha npod. aArH Jlyka 3smKoB, 3a110TO B HETOBO JIUIIE 3aryOMXMe eANH epyaupaH yueH,
OT3MBYHMB U BIMATENICH KOJIeTa, YHHTO JKUBOTHT U JICHHOCT 0s1Xa OTIaJCHH! Ha pa3BU-
THETO Ha reorpadckara Hayka!

JAba00ok NOKJIOH mpej cBeTyIaTa My nmamer!

Jenapmamenm I'eoepagpusa — HUI'TT — BAH

PROF. D.Sc. LUKA DELCHEV ZYAPKOV (1932-2015)

In 2015, the geographical community lost Prof. DSc. Luka Delchev Zyapkov — a prominent
Bulgarian geographer, whose 45 years of scientific work passed at the Institute of Geography
at the Bulgarian Academy of Sciences. His studies were devoted to the physical geography
and in particular — hydrology.

Department of Geography
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BBJITAPCKA AKAJIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 « PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

TIPO®. JITH XAPAJIAMITA CAJTYEB THUILIKOB
(1927-2015)

[Ipe3 2015 r. ce pazgenuxMe 3aBUHATH C IPOd. ATH
Xapamammu CamgeB THITKOB — W3THKHAT OBJITAPCKH
reorpad, IBATOTOTUIICH yueH B [eorpadckus WHCTH-
TyT Ha BAH u npenoniaBaren B pa3iuyHu YHUBEPCHUTE-
TH, TIOCBETHII I5JTaTa CH TBOPYECKa U TPYAOBa IEHHOCT
Ha (u3ndeckara reorpadus U MO-CICIHAIHO Ha KITH-
MAaToJIOTHSATA.

[Ipod. X. TumkoB e poaer mpe3 1927 r. B Llapu-
rpan. CpemHoTo cu oOpa3oBaHUE 3aBbPITBaA B V MBbxKKa
rumHasusg B Codwus, a pucmero — B Mcropuko-¢umno-
nmornueckus daxynrer Ha CY ,,CB. Kimument Oxpua-
ckn*, cnermanaoct leorpadms. Ot 1959 1. 3amousa
paboTa Karo Hay4eH CHTPYIHHUK IO KIMMATOIIOTHS B
['eorpadckns nactutyT Ha BAH, kBaeTO TpeMUHABA U
Is7IaTa My TBopuecka kapuepa. [Ipe3 1969 r. e xabunmutupan 3a ct.H.C. I cT. (mot.),
mpe3 1980 1. mpumoOmBa 3BaHmMeTO CT.H.C. | CT. (TIpod.), KaTo MEXTYBPEMEHHO, TIPE3
1977 r., ycrienHo 3anuraBa Jucepraius Ha TeMa ,,KiimmMarbT Ha TUTaHUHCKUTE paio-
HU B bbarapus, u3paseH upe3 BpeMeTo , ¢ KOETO MojydyaBa Hay4yHaTa CTEIEH ,,JJOK-
TOp Ha reorpadCKuTe HAyKH ‘. BBIIPEKH Ye OCHOBHHUTE HAyYHH WHTEPECH HA TIPOQ.
TumkoB ca HaCOYEHNW KBM KIIMIMATOJOTHSTA, TOW pabOTH CHIO Taka U B OOIacTTa
Ha MEIWIIMHCKAaTa U peKpearionHara reorpadus, mo npobdieMnuTe Ha oma3BaHe Ha
MIPUPOIHATA CPefia, KIIMMAaTHYHOTO paifoHUpaHe W u3cie[BaHe Ha HeONaronpusTHH-
T€ METEOPOJIOTHYHH siBieHusA. OCHOBHUAT HaydeH npuHoC Ha mpod. X. THIIKoB € B
MIpHUJIaraHeTo Ha KOMIUIEKCHO-KIIMMATHYIHHS METOJ TIPH M3CJie/IBaHe Ha KIMMara B
bearapus. [lybnukyBaHuTe cCaMOCTOATETHO WM B ChaBTOPCTBO HAyYHHU TPYIOBE ca
moBede oT 150, ygacTBa B HamMCBaHETO HAa TPH HaydyHU MoHOTrpaduu, a Hax 100 ca
HAyYIHOTIOITYJISIPHUTE MYy CTaTHH.

IIpod. TumrkoB € OWIT ABITOTOANIIEH PHKOBOIUTET Ha CEKINSA ,,Kimmmaromorus
Y XUAPOJIOTHS M 4iieH Ha: HaydHus chBeT B MHCTHUTYTA, Ha Criernann3upanns Hay-
4JeH c¢hBeT 1o reorpadus nmpu BAK, Ha ppKoBOACTBOTO Ha bhirapckoTo reorpadcko
JIPY’KECTBO, Ha PENAKIIMOHHUTE KOJIIETHH Ha crucaHusra ,llpobmemn Ha reorpa-
¢busra®, ,,[eorpadus® n ,,O06ydennero mo reorpadus‘. 3a akTHBHATA CH HAYUHOU3-
cienoBatencka aeitHoct npod. X. TumkoB e HarpaaeH ¢ opaeH ,,C. ¢B. Kupwr u
Meronuii* I cremnes.
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3a IBIBr TIEpUOJ] OT BpeMe € OWJI U IMperojiaBaTesl BbB BCUYKU YHHBEPCHUTE-
TH, B KOUTO UMa crienuanHoct [eorpadus — CY ,,Ce. Kimment Oxpuncku®, IO3Y
»Heodur Puncku®, LY ,,En. Korcrantun [Ipecnascku™ u BTY ,,CB. cB. Kupun u
MeTtomuin®.

Cwc cmbpTTa Ha npod. ara Xapamnammu TumkoB reorpadcekara oOIIHOCT 3a-
ryOM euH M3THKHAT YYCH U TMPEIoaBares, JOMPUHECHI MHOTO 32 Pa3BHTHUETO Ha
u3cienBaHusATa B 001acTTa Ha pusnueckara reorpadus U KIMMaTOJIOTHsATA!

IlokJi0H mpes cBeTyIaTa My aMeT!

Jenapmamenm I'eoepagpua — HUI'TT — BAH

PROF. D.Sc. HARALAMPI SALCHEV TISHKOV (1927-2015)

In 2015, the geographical community lost Prof. DSc. Haralampi Salchev Tishkov —
a prominent Bulgarian geographer with a long career at the Institute of Geography at the
Bulgarian Academy of Sciences and professor at a number of universities. His studies were
devoted to the physical geography and in particular — climatology.

Department of Geography
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BBJITAPCKA AKAJIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

I[TPOBJIEMU HA TEOT' PAOUSITA o 3—4 ¢ PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

[TIPO®ECOP JI-P [TETHP BACUJIEB ITIETPOB
(1933-2015)

Ha 22.10.2015 1. Owirap-
ckara reorpadcka Hayka H3ryOH
€MH OT HaW-JOCTOMHUTE CU pa-
nerenn — npodecop nmoxrop Ile-
Tbp Bacunes IleTpos.

[Ile ro 3amoMHUM KaTo INpu-
Mep 3a npodecHoHanu3bM U Ho-
BeIIKa J0OpOoTa — IPaIBEH U I10-
CJIeZIoBaTeNICH YU€H, BIbXHOBEH H
BCEOT/IacH Tpernojanarel, 100po-
HaMEpeH U JOOPOTBOPEH KoJiera,
YCMUXHAT, CIAAKOAyMEH U Ojar
MpUsTE.

IMpodecop IletpoB e pomeH
npe3 1933 . B Codus. 3aBbpiiBa
Coduwiickust yausepcuter ,,CB. KimumeHT OXpHICKU, CIIEIMATHOCT Teorpadusi, ¢
JMOTBJIHUTETHA CIIEITUATHOCT TeOJIOTHS, ¢ oTIudeH ycnex. [Ipe3 1963 1. e HazHaueH
3a penoBeH acucteHT B [T na Codwuiicku yHuBepcutert, a npe3 1994 r. — kato Jyo-
THUCH pe3yliTar Ha BIIEYaT/sIBallaTa My TBOpYECKa W TpEroJiaBaresicka JCHHOCT €
YI0CTOCH Che 3BaHueTo npodecop. [Ipodecop [leTpor e mbpBUAT OBJITapCKU yUEH,
3alUTUII JUCEPTAIOHEeH TPY/ B HampasieHuero JlanmmradrosHaHue, 4usiTo Tema
-, dusnkoreorpadcko paiionnpane Ha bearapus Ha naHamadTHO-TUIOIOTUYHA OC-
HoBa“, mpuapyxena ot Jlanmmadraa xkapra B M 1:400 000, mocraBs Ha4asoTo Ha
TUTIOJIOTMYHOTO HAINPaBJICHHUE Ha HayKaTa 3a JaHamadTa B bearapus. Toii e u aBTOp
Ha ITbPBUSI YHUBEPCUTETCKH yUeOHUK 110 JTaH{madTo3HAaHUE B CTPaHATA.

IIpodecop [leTpoB HU OCTaBU GOraro akageMUUHO HACIEACTBO OT Hajl 200 HayuHH
TpyIia ¢ OTKPOSIBAIIL CE MMPUHOC B HAYYHUTE HATIPABJICHUS — JIAH D TOIOTHS, IaHAIad-
THa €KOJIOTHSI ¥ TEOSKOJIOTHSI, JIAHIA(THO M TEPUTOPUAITIHO YCTPOUCTBO, TeOMOPQOIIO-
rust 1 MopdoMeTpust, peKkpearysi ¥ eKOTYpPH3bM, 3aIIUTEHH TIPHPOHU 00CKTH.

[poo. [eTpos Ge uneH-kOpecoHIeHT Ha MexTyHapoiHaTa akaJieMHs Ha Hay-
kute Ha EBpasusi, 3aM.-mipeiceniaren Ha HaroHamHust KOMUTET 110 Teorpadusi, HOCH-
ten Ha [TouetHus 3nak Ha Codwuiickust yauBepcuret ,,CB. Kitument OXpuacku™ cbe
CHHS JICHTA, JIBJITOTO/INIICH uieH Ha Chio3a Ha yueHuTe B bbirapus, Ha MexayHa-
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ponHara acouuanus 1o JlangmadTHa ekoiorus u Ha EBponeickoTo Ipy:KecTBO Mo
epo3us Ha nouBuTte, [lexan Ha ['eonoro-reorpadcku paxynrer Ha Coduiickust yHu-
BepeuteT (1985-1989), prroBoauten Ha katenpa JlanamadTozHanue U ona3BaHe Ha
npupoanara cpena Ha ['T'D (1988—-1992), rmasen penakrop Ha [onuniHuka Ha Coduii-
ckust yauBepeuteT ,,CB. KimmmenTt Oxpuzcku‘ — kaura 2-reorpadus (1985-2003).

[Ipodecop [lerpos 6e nHMLIMATOP 32 BECTAHOBSABAHETO Ha bbarapckoro reorpadg-
cko apysxkectBo mpe3 2014 r. u neros [loueren npencenaren.

C ,I[’LJ'I6OK3, MPU3HATCIIHOCT,

ITOKJIOH IIPE/J] TEB, YUUTEJIIO!

Om umemo na bvazapckomo ceozpa@cko Opysicecmeo

PROFESSOR PETAR VASILEV PETROV, Ph.D. (1932-2015)

In 2015, Bulgarian geographical science lost one of its most distinguished scholars and
teachers — Sofia University Professor Petar Vasilev Petrov, Ph.D. Professor Petrov left a very
rich academic heritage of over 200 scientific papers, with noteworthy contributions in the
fields of landscape ecology, geo-ecology, landscape and spatial planning. His thousands of
students and his colleagues will remember him as an example of dedication to the geography
field, ardent professionalism, and inexhaustible human kindness.

Bulgarian Geography Society
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BBJITAPCKA AKAJIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 « PROBLEMS OF GEOGRAPHY
Codus e 2015 e Sofia

[TIPO®ECOP JJOKTOP
HA NKOHOMWYECKUTE HAYKH TTOJIA XOPBAT
(1951-2015)

C BHe3amHaTa CMBPT Ha Hpodecop
I'tona Xopsar Obyirapckara reorpadus 3a-
ryOM equH NpUsTeN, Y4eH, mpodecop, oc-
HOBaTeJ Ha HayYHH LIKOJIM U OPTraHU3aTop
Ha Hay4YHHU n3ciensanus. Toil e He3aMeHUM
HE caMmo 3a OBJIrapCKUTE M YHTApCKUTE CH
KOJIETH, HO U 32 MEXIyHapoJHaTa HayyHa
OOIIHOCT.

I'tona Xopgar e poxen B rp. Kanomsap
Ha 4 oktomBpu 1951 1. [Ipe3 1974 r. 3aBbpii-
Ba CromaHckus (hakynTeT Ha YHUBEPCUTETA
B rp. Ileu, or 1977 e noxrop u ot 1987 1. —
JIOKTOP Ha HAYKHUTE 110 NKOHOMHKA.

[Ipod. I'tona Xopsar e MexIyHAPO/I-
HO IpHU3HAaTa ¥ BOJCIIA JIMYHOCT B 001acT-
Ta Ha peruoHanHara Haykara. Herosara
M3CIIEA0BATEIICKa ICHHOCT ce POKycHupa BbPXY M3CIEIBAHETO HA IPOCTPAHCTBEHUTE
npouecu B EBpona n Yurapus. Toil € ocHOBaTen u Npe3neHT Ha YHrapckara acoly-
aIys 10 PErMOHANNCTHKA, OWJI € Mpeceaarel Ha KOMUCHSITA [0 PETHOHAIHU HAyKU
KbM YHrapckara akaJgeMus Ha HaykuTe, wieH Ha EBponelickara akagemus (JIoHnoH),
wieH Ha V3MbIHUTENHUS ChBET Ha AcCOLMAlMsATa Ha €BPONCHCKUTE YUHIIHUILA IO
[UTaHUPAHE U pernoHaIHa nonutuka mo [Iporpamara 3a Hay4HM U3CIICABAHUS U TEX-
HOJIOTHYHO pa3BUTHE Ha EBpornelickus cbro3. Ot 1997 1o 2012 1. e reHepaneH Tupek-
Top Ha LleHTHpa 3a pernoHanHy n3ciaeBaHus Ha YHrapckara akaJaeMus Ha HayKuTe
Y YCIICLIHO Teyesin CyOCHINH 32 HayYHU M3CIIeIBAaHNS KAKTO OT YHI'APCKH, TaKa U OT
MEXTyHAPOJHU M3TOYHHILU. YUPEIUTEN € Ha YHrapCKHd TPaHCTPAHWYHM YUWINIIA
[0 PETHOHAJIHU HayKu. VMIMa M3KI0oYMTENHO Oorara Hay4Ha MPOLYKUHWS — aBTOp U
chaBTOp Ha noseue oT 450 craruu, oT kKouto 110 Ha UyXIu €3UlM U peaakTop Ha 32
kuuru. [Ipe3 2005 1. e ynocroen ¢ Harpaznara Ceuenu (Hail-BUCOKaTa HaydHa Harpa-
J1a, KOSITO TIPU3HABA U3KIIIOYUTEIHN IPUHOCH KbM aKaJIeMUYHMS KUBOT) Ha MuHuC-
Thp-nipencenarens Ha PenyOnuka Yarapust.
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[Ipod. XopeaT monara OCHOBUTE Ha OBITAPO-YHTapCKOTO HAYYHO CHTPYIHH-
4ecTBO B 00acTTa Ha peruoHanuute uscnensanus. Ot 2000 1. gocera ca oChbIIECT-
BeHU 4 CHBMECTHU TPUTOJUIITHU HAYYHOU3CIEAOBATEICKHU MIPOECKTA, KATO pe3yaTa-
TUTE OT KOUTO ca NMyOJIMKYBaHH B CICIUAIM3UPAHN HAYYHU M3JIaHUS, YHrapcKaTa
Hay4Ha nopenuna Ha [leHTbpa 3a pernonannu uscneasanus — “Discussion papers”
u Obnrapckoto ,,[IpoGiemu Ha reorpadusara’, B peJakIUOHHUS CHBET Ha KOETO €
yied ot 2009 .

Ot 2010 r. e modeTeH wieH Ha bbIarapckoTo reorpadcko IpyxKecTBo.

Hue, HeroBuTe OBJITapCKH KOJIETH, BUHATW IE CU CIIOMHsMe 3a mpod. [rona
XopBaT U 111€ MOJ0KUM BCUUKU YCUJIUS 32 MPOIBIDKABAHE HA 3all0OYHATOTO OT HETO
HAy4YHO CHTPYAHUYECTBO MeKIy LleHThpa 3a pernoHasHoO pa3BUTHE MpU YHTapcKara
akajieMusi Ha HaykuTe W jemnaprameHT [eorpadus Ha HanmoHamHUS MHCTUTYT TIO
reousuka, reofesus u reorpadus Ha bbiarapckara akajgemus Ha HayKHUTe.

KonexturbT Ha nenaprameHT [eorpadus n3ka3zsa Hal-MCKPEHUTE CU ChOOIIE3-
HOBaHUs Ha KojieruTe oT L[eHThpa 3a pernoHamHO pa3BUTHE H CHOAES OoJjKara Ha
CEeMEeNCTBOTO My!

Yasoap Mnaoenos

PROFESSOR GYULA HORVATH, D.Sc. (1951-2015)

In 2015, with the sudden death of Hungarian scientist, Professor Gyula Horvath, D.Sc.,
Bulgarian geography lost a dear friend, an eminent scientist, a founder of a number of scientific
schools, and a great leader and organizer. Professor Horvath was a prolific writer — author and
co-author of over 450 articles, including 110 in foreign languages and editor of 32 books.
Prof. Horvath laid the foundations of Bulgarian-Hungarian scientific cooperation in the field
of geography and regional studies.

Chavdar Mladenov
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N3NCKBAHUA KbM ABTOPUTE

Hayunoto cnucanue ,,IIpo6nemu Ha reorpadusra“ ce uznasa ot Jenaprament ['eorpadus na HUI'TT
npu BAH or 1975 . u e npuemuuk Ha ,,3Bectust Ha ['eorpadckust muctutyt Ha BAH® (1953-1974). T'o-
JIIHO ce ornevarsaT 4 kHkku. [IyOnukyBaT ce Marepuaiy Ha ObIrapcku, aHIIIMHCKH, PYCKH, GPEHCKU U
HEMCKH e3UK. B crimcanueTo ce moMecTBar CTaTuH C TEOPETHKO-METOIOJIOTYEH XapaKTep U CTaTHH, Ipe]-
CTaBSILIM PE3YJITaTH OT HAYYHU U IPUIOKHU U3CIICABAHUS HA OBIArapcKu U 4y KJICCTPAHHU YYCHH 110 BaXKHU
U aKTyaJIHd BBIIPOCH OT BCHYKHU KJIOHOBE Ha reorpad)ckute HayKH M OMH3KH C TSIX 00IACTH OT HAYYHOTO
no3nanue. [TyGnuKyBar ce ¥ HayYHH ChOOIIEHNUS, IUCKYCHOHHN MaTepHalii, OT3UBH H PEIICH3NH.

W3uckBaHUs KbM aBTOPUTE, IPEICTABAIY PHKOIICH 32 [IeYaT:

1. HayunuTe cTaTnm ce IpHeMar OT PEAKOJICTHATA B HAITBIHO 3aBBPIICH BUJI, IPEACTABEHH Ha Xap-
THEH U €IeKTPOHEH HOCHUTEI.

2. Hayunute cratuu 1a He ObJaT 1mo-rosieMu oT 18 cranmaptau cTpanHui (1o 1850 3Haka, BKI. HH-
TepBajIuTe), a HAyYHUTE CHOOLICHUS U PELIEH3UM — He To-ToseMu oT 8 cTpaHulu. B o0mus obem Ha cTa-
THHTE CE BKJIIOYBAT TEKCT, TaOMMYEH U WIIOCTPATUBEH MaTepHall, CIMCHK Ha M3MOJI3BaHATA JIUTEPaTypa,
adotanus (1o 0,5 crpanuia) u pesome (10 1,5 crpanuiy, Ha OBJITaPCKU €3UK WK aHTIIHHCKH €3HK).

3. TexcroBere na Obaar npeacraBenu B udpos Gopmar .doc na Word for Windows, ¢ mpudt Times
New Roman nmn Arial ¢ ronemMuna 12 myHKTa, ¢ pa3cTosHAE MEXIy penosere 1,5.

4. imocTpaTHBHUAT MaTepHal (IBETEH HIIM YepHO-OsUI) Jla ce MpesCcTaBs B oTieneH (aiiin BbB dop-
Mar .jpg, .tiff, .psd, ¢ BuCoko kagecTBo.

5. CnuchKbT Ha M3I0JI3BaHATa JIMTEPaTypa Jia ce ChCTaBs, KaTo 1o a30ydyeH peJl IbPBO CE U3MUCBAT
HMMEHATa Ha aBTOPHUTE U COOPHULIUTE HAa KUPHINIA, CIICABAaHU OT MMEHATa Ha aBTOPUTE U COOPHUIUTE Ha
JaTHHANA. BCHYKY M3TOYHMIM Ha KHPWINLA ce TyOIHpar ¢ TpaHCIETepHpaH (MMeHaTa Ha aBTOPHTE, Ha
CIMCAHMATA U HA U3JIaTeJICTBATA) U AaHIIMHCKY (3ar71aBUETO HA CTATUs, MOHOTpa(usl, KHUIa U T.H.) BADUAHT
(moapoOHO omnMcaHne Ha U3NCKBaHUsTa — Ha http://www.geoproblems.eu).

Om pe@akuuonnama Konecus

AJIpec Ha peaKkuusTa;

1113 Codus, yn. ,,Axan. I. bonues®, 61.3, er. III, ciucanue ,,IIpobiaemu Ha reorpadusira‘
tent. 02 979 33 61 /02 870 02 04; E-mail: geoproblems@gmail.com; iboteva@abv.bg;
Website: http://www.geoproblems.cu

ETWUYHM HOPMMU I1PU ITYBJIMKYBAHE

1. ABTOpPBT/UTE HOCAT OTTOBOPHOCT 3a ChABPKAHUETO Ha ITyOIHKAIHATA.

2. He ce nomycka myOnukyBaHeTO Ha Bede ITyOIUKyBaH B Apyro U3JaHHe MaTepHal.

3. Bcexn myOnuKyBaH MaTephan MPEABAPUTENHO CE PEIEH3Mpa M Ce pasmiek/a Ha 3aceaHue Ha
Penxonerusra. ETuunara peneHsus e 00EKTUBHA, ICHA U TOYHA, HAYYHA M KOMIICTCHTHA.

4. 3aIBbIDKATENHO ce M3IMCBAT BCUYKH U3IIOI3BAaHU B CTATHATA H3TOYHHIY 10 BE3IPUETHS 32 CIIHCa-
HMETO CTaHJapT.

5. IIpu ycTaHOBEHO MIaruaTcTBO, aBTOPBT/TE HOCAT OTTOBOPHOCT I10 3aKOH.

6. IIpn koMeHTHpaHe Ha MyONUKyBAaHN Bede M3CIIEABAHNUS, TPsOBa Ja ce cra3sa J00pHs TOH, KaTo ce
(dopMyIHpar pa3IH4usTa, IPUIIOKAT JOKA3aTEICTBA U Ce I0KaXe IIPUHOCHT HA aBTOPA, HAIIPaBUJI KOMEHTapa.

7. ITyGnukyBaHeTo Ha YaCTHM PE3YNTATH OT OOIIN M3CIIeBAHNS TPAOBA [1a CTaHE ChC 3HAHMETO U 0J10-
OpeHHETO Ha PHKOBOJUTEN Ha U3CIIEABAHETO, KATO CE OIIOMEHE U 3aIIaBHeTO My. ABTOpUTE Tpsi0Ba 1a ce
BB3ABPIKAT OT MyOJINKyBaHe Ha OOLIN U3CIECABAHNS, KOUTO KATETOPUYHO HE ca JoKa3aHH. V3mon3BaHeTo Ha
pabOTHH XUITOTE3H TPsIOBa 1a ObaaT H3pUUHO HoadepTaHo. CIIOpHH pe3ynTaTh ce IyOnnKyBar B pyOpHka
Huckycuu.
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