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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 2013 e Sofia

TEOJINHAMUKA HA BBJITAPHUS
(Il YACT)

Xepnanu Cnupuoonos

Knrouosu dymu. reonuHamuka Ha beirapus, HoBa mio0aiHa TeKTOHHKA, €BOIOLHS HA
3emsra, bankancku momyoctpos, M3touno CpennzeMHOMOpPHE.

KPATKA ITAJIEOTEOJ/IUHAMUKA
[TPE3 IOPCKO-AOJIHOKPEJHN A TEKTOHCKU ETAII

Ha Tteputopusita Ha bbarapus Bepxy Musniickara riatdopma, pecrieKTHBHO
I0KHUS Kpail Ha JlaBpasusi, IopckaTa ceMMEHTalus 3amoyBa ¢ KOHTHHEHTAIHH HAC-
Jlard mpe3 XeTawka M JOoNHMA MnidHcOax. Te3w Haciaru ce pasmonarar ¢ sSiCHa |
psi3Ka rpaHHLa BbPXY ITBCTPa MOJIOKKA C BIVIOB TUCKOPAAHC BbPXY Male030MCKKH
U TpUacku ckaiu. Hax Tsix ciienBaT MOPCKH CEUMEHTH OT ropHUs XxeTanxk. Criopen
H aue B (1968) Te ce paskpusar Ha ceBep oT nuHuATa Kroctennun—xtuman—Cra-
pa 3aropa—EnxoBo. B cbh110TO BpeMe KOHTHHEHTAIHUTE HACIAru ce HaOIIoaaBaT oT
Bpobiika yyka, npe3s [Ipenbankana n Crapa manuna o KOrozanagna u KOrousrouna
Bwarapus. B 3anmagna bearapus ropara (o1eH mimitHcOax) 3anousa ¢ JKabnsHckara
ceuta (CamyH o B uap., 1983). B M3touna Ctapa miaHnHA OTI0KEHUSITA 321104~
Bar ¢ TypouautHara CHHHBHpPCKA CBUTA Tpe3 TUIMHCOaxa 1 NPUKITIOYBAT rpe3 Oara
C OTJIaraHEeTO Ha MEeIUTOBUTE yTaiiku Ha KoTieHckara cBUTa, MPUAPYKEHU C MHOTO
onucTonuTH. TaM B Kpast Ha JI0fTHaTa Kpeaa, Ipe3 aBcTpHiickara dasa, ce Gopmupar
Maropunaute HaBnanu (ceramnusT KoTinencko-BupOumko-Kamuuiicku BeprkeH
mianuHcKa pun) (Uymadenko,YepusaBcka, 1989, 1990; Uymauenko u
1p., 2007). 3a FOU Bearapus crpaturpadckoro, reoMHAMUYHOTO U Majeoreorpad-
CKOTO pa3BUTHE 3aII0YBa C aBTOXTOHHHUTE JIOJHO-cpeTHOOpckr Hacnard (CtpaHmka,
Jepsenrckure Bucounnu, Cakap, Cetunnuiickute BUcouuHu 1 CTapo3aropcko) ¢
TPAHCTPECUBHO HAXJIyBaHE HA MOPETO Mpe3 xeTaHxkckus Bek (Koctuna cBura), kato
MOCTENEHHO Ce 3aJIMBaT Pa3IMYHUTE OI0KOBE Ha SIMOOJICKOTO CTHIIAIO — MPOJIUB HA
Mesoteruca, ¢ apidounna 10 200 m npe3 pa3iMyHUTE BEKOBE M MPHUKIIIOYBA C pe-
rpecus nipe3 6ara (S apun o v, 1999). Bcuuku te3u chbutHs ca ce pa3Buiu B TyH-
JDKaHCKaTa MpHpa3ioMHa paHHO-CPETHOIOPCKa J0JMHA, KOSTO € YacT OT XOPCTOBETE
Ha Tpakutickus MacuB (1o S ap un o v, 1999) wiu Ha cTapoKHUMEPCKUsi OJIOK-OPOreH
(' 0 g e B, 1991). BehimHOCT HE MOKeM BhOOIIIE J1a TOBOpUM 3a TpakuiicKu Macus,
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TBU KaTO Ta3M 4aCT OT TEPUTOPUSATA Ha bbirapus e okpaliHuHa Ha Musulickara 1ar-
¢dopma, 1okeH n3aaTbk Ha JlaBpasus, koo omie npe3 1977 r. 6emie Hapeuen ot H s i
et al. ,,bparapcka mioua“. Ha tor ot Hes ce e mpoctupan Me3otetucsT. Crent Kanosa
suta FOU Bearapust ce u3aura u 3amovsa Ja MoJAXpaHBa CbC CEAUMEHTH HOBOC(HOP-
MHUpaHHS Ha CeBEpP OT HET0 KbCHOKAJIOBCKO-BaJIAHKCKHU (prmiku Tpor. [lo-HaraTbk
BBPXY IOTOM3TOUYHUTE M LIEHTPATHUTE y4acTbUM Ha TyHIKAHCKHS MPOJIMB CE OCH-
IIeCTBsIBa MPUIBMKBAHE Ha KMMEPCKa HaBJayHa IJIo4a OT TPUACKHU U MaJIe030M3CKH
ckanu. OTOensi3Ba ce ChIo, Y€ HAH-IIBJIHU Pa3pe3u Ha aBTOXTOHHHU JOJTHO-CPEIHO-
IOPCKH MJIM CaMo Ha cpeJHOIOpckH ckaiu B FOromsrouna bearapus ce HaOmonaBar
MoJ KUMepckara (majaeo30icKo-TpuackaTa) Hapinadaa mioda. OT TyK ce mpaBH U3BO-
BT, Y€ TAXHOTO 3ala3BaHe ce € OCBIIECTBHUIIO MOpagu Obp30TO HaBiauyaHe. Taka-
Ba € majeoreorpadckara oOCTaHOBKa Ha TepuTopusTa Ha bwirapus (bankanckara
MHUKpOILJIOYa), MpEeMUHala Mpe3 aBTOXTOHHHUTE JIOJTHO-CPEIHOIOPCKU CEITUMEHTH,
LentpanHo-6ankanckara ¢uuimika rpyna (KbCeH KajoB-BajnamkK) B Hum-TposHekus
tpor (H a4 e B, 1973) u 3aBbpiiuiia ¢ JOJHOKpEIHATA MOJaca (OT BaJlaHXka JIo arTa).
B Cesepna bbarapus cblio Taka ca HIMPOKO pa3NpOCTPaHEHH IOPCKUTE MOPCKH ce-
JUMEHTH, KOUTO ca Pa3MoJIOKEHU ¢ MapayieieH reorpadcku OUCKOpAAHC Hal ro-
pHOTpHAcKuTE (PETCKH) TePMAHOTHIIHU CTPYKTYPH M Haj KOMTO BIIOCJIEACTBHUE CE
¢dopmupa ennkumepckara Muswuiicka miuardopma (I' o 4 e B, 1991).B nskou Tpynose
U JTHEC ce TOBOPH 3a ,,cTapokuMepcka oporeHe3a“ (Dabovski etal., 2003)

KbM ropHoto Moxe na ce 100aBH, 4e Mpe3 JOJIHA lopa CTPYKTYPHUST IUIaH Ha
3eMsiTa He € PETHPIIST HAIKAKBH OCOOCHU CTPYKTYpPHH H3MEHEHHS [10 OTHOIICHHS Ha
CyINeprurantckus KoHTHHeHT llanres-2. PeanHo panHara topa ce siBsiBa IocienHaTa
ernoxa oT HeroBoTo chiecTByBaHe (KopouHoBck u it u ap., 2006). Pannorop-
CKara TpaHCTpecHs JOBEXa 10 oOpa3yBaHe Ha OOIIMPHO EMUKOHTUHEHTATHO MOPE
B 3anagna u Llenrpanna EBpona (Anrmo-Ilapmxkust 6aceitn). HeoteTucst, koito
3amoysa Aa ce (opmupa ole mpe3 nepMa Ha M3TOK OT [0HABaHA, MPOIbIKABANKH
CBOETO Pa3BUTHE IIpe3 TpHaca U JOJHATA IOpa, Ch3JaBa B CBOs Hal-3amajieH Kpai
BbpPXY KOHTHHEHTaJIHA KOpa MBHLA OT MOHIKeHHs1 B oOcera Ha CeBepHa Adpuka,
LenTpanuus Arnantuk 1o MekcukaHckus 3anuB. [1o-kbcHO, mopaau MpoabIKaBa-
110 pa3Tsrane (pUQTUHT), TE c€ MPEBPBILAT B CIIPEAMHIOBA 30Ha U CJIEe]] CPEeHa I0pa
(xbceH Oar) naBar HavyajIo0ToO Ha popMupane Ha ATiaantuueckus okean (KoponoB
cKH# uap., 2006). Ilo roxuara nepudepus na JlaBpasus (bbarapckara mioda) mo
TOBa BPEME C€ OTIaraT aBTOXTOHHMTE J0JIHO-CPETHOIOPCKU celnMeHTH. Perpecus-
HUAT eTan B pa3BuTHeTo Ha TyHpkaHckus 3anuB Ha [laneoreruca, 3amodHan mnpes
Oara, TOBEX/Aa 10 OCYLIaBaHETO MY IMpe3 AOJHUS KaJOB U Beue Mpe3 TOPHHS KaJloB
TOW Bede cHaO/sBa ¢ kiactutu TposiHckus Tpor (Haue B, 1968; Sapuno v, 1988,
1999;Uymauenko,YepusaBcka, 1989,1990; . Haue; U. Haues, 2001;
UymaueHnko uap., 2007).

OOUKHOBEHO B ObJrapckara TeKTOHCKA JIUTEpaTypa ce oTOelsI3Ba, Ye 1Mo ChIIo-
TO BpEeME Ha IOT € ChlIecTByBana opckara Bapmap-U3mup-AHkapcka 30Ha Ha cy0-
nykuusi. Criopen T'oues (1991) Bapmapckusar okean 3amouHal Ja ce oOpasyBa mpes
JIOJIHUS JIMac B I0)KHATa OKpaiiHWHA Ha OankaHckuTe Kumepuan. v mpoabiKuIl Ipes
norepa. Toit e 3anouBan B CeBepHUsl AHAJ01 U MO-HATaThK Mpe3 XaJlKUIU4eCKUs
MOJIyOCTPOB € MpeMUHaBall BbB Bapaapckara n Mypeukara 3oHa Ha Kapnature. Ha
ceBep OT HEro Ha TepuTopusTa Ha OanmkaHckure Kumepuau ce ¢popMupa KbCHOKa-
noBcko-BanamwkcekuaT (Hum-Tposuckn) ¢pnumku tpor (Have B, 1973;Sapunov,

4



Large-scale palaeogeographic reconstruction of the western-central
Europe and Africa Plates for Tithonian - early Cretaceous times
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Owr. 1. [IpebnoMamabHa maneoreorpadcka peKOHCTPYKIHS 32 KbC-

HOIOpCKO-paHHOKpenHo Bpeme (mo Pu glisi, 2009, Channell,

Kosur, 1997;Csontos, Voros,2004; Stamp fli,2005; ¢
nombaHenus 2013 )

1999). Ilpe3 ropHara 1opa ce € OChIIECTBHIA OOAYKIU Ha OPHOTUTH, KOUTO CE Ha-
OnroaBaT BHPXY TPHACKH U TOPHOIOPCKH KapOOHATH U CE MOKPUBAT TPAHCTPECUBHO
OT TUTOHCKH U JIOJTHOKpPEIHU TepureHHH ckanu B JJunapuaure. (Karamata etal.,
1980; Spray etal., 1984). Crnen BasiaHka 3a1l04BaT Jia ce OTIajarat KapOoOHaTH WITH
TOBa € JIOTHOKpeIHAaTa TIIMHECTO-BapOBHUTA MoJaca (BaJlaHX-aNT Wiiu Oeprac-anr) ¢
nedenmaa mexay 100-1000 m (e B, Ha e B, 1980). Ciopen H a 4 e B (2001)
cJie]] TUTOHA JI0 Oepraca WM ciie]] Bajanxka cropeq S a p un o v (1999) ce 3arBaps
Hu-TpostHCKUAT TpOT BCIIGACTBUE HA KOJIHM3HS, KOMIIPECHS U KOHCEAUMEHTAI[OH-
Ha nedopmanus (MHTEH3WBHO HAar'bBaHE) Ha IOYKHATA, NIO-TOJIsIMaTa yacT Ha (uui-
KHS TPOT U ce 00paszyBaT KbCHOKMMEPCKH, CIEITUTOHCKH 10 Oepruacku, TbHKOBU
CTPYKTYpH U mapaiento ce oopasysa [Tupor-TepHoBckuusaT popauiin (6epuac-amnT)
(Haues, 2001). BepurHocT, ako ce HampaBH M0-00001IeH H3BOJ, TOBA € BPEMETO
Ha 3arBapsiHe Ha Bapnap-M3mup-Ankapckara cyOaykuuoHHa 3o0Ha. [lapanenHo ce



OCBIIECTBSIBAT CIHH OT HA-MOIIHHUTE B Te0JIOKKaTa ucropus Ha bearapus (bwirap-
ckara 1o4a) u Ha bankanckust momyocTpoB MitagoKuMepCcKo-ABCTPUIICKH HaBIH-
yaHus U ce popmupa aeden HaBIadeH KOMIUIEKC, KOMTO 4yAeCHO € WIIOCTPUpPaH OT
IF'oues (1991, pur. 70, pur. 86.). Te3u noOpe npeacTaBeHH MOAETH, TIO CHIIECTBO
uzaeiHu, obade He ca CBbpP3aHU C KOHKpEeTHATa reoiMHaMU4YHa oOcTaHoBKa Ha ba-
KaHCKaTa MUKpoIutoda. ToBa MOXe Ja ce BUAM U Ha Apyru cxemMu (Boyanov et
al.,1989; la6oBcku, 1991;Dabovski etal., 2002 ) u 3a FOrozananxa bwirapus
(Zagorchev,2001). U3BecTHa npeacTaBa 3a nmajeoreorpadusTa U najaeoJiHaMHU-
KaTa Ha eBpOMNEHCKUS KOHTUHEHT 3a BPEMETO TUTOH-/I0JIHA Kpesla MOXKe Ja ce BUAU
Ha ¢ur. 1, copen mocoYeHUTE MO-TOPE U3CIEAOBATEIH.

CobriacHO oOmIMTE MPEACTaBU 3a CyOAYKUMOHHO-KOJM3MOHHOTO pa3BUTHE Ha
KOHBEpreHTHaTa rpaHuua Mexny EBpaszus u Anynust u pasaensius ru Me3oTeTu-
CKM OKeaH Ha 0a3ara Ha MOCOYEHHTE I0-TOpe JaHHMW MOTraT Ja ce HalpaBAT HAKOU
HoBHU u3Boau. Oduonurosara Gopmanus B JuHapuaure ce IOKpHBa OT TATOHCKU U
JOJTHOKPEIHU TEPUTeHHU CKajii. B n3TouHara monoBrHA Ha ObJrapcka TEPUTOPHS B
Kpast Ha 0ara ce € OChLIECTBIIO IIBJIHO OCYIIaBaHE U OT TOPHHS KaJlOB IO BalaHXKa
B THJIa Ha CyOJyKIIMOHATA 30Ha, BbPXY KOHTHHEHTaIHUs (QyHIaMeHT Ha Mu3uiicka-
Ta mardopma, ce oOpasyBar yabDKEHHTE 3aaabroBu TposHckn n Humi-Tpexisin-
cku aenpecud. B obxBara Ha Te3u Tporose ce otaarar 10 3000 m gebGenu Uik
cenuMmenTH. [IpobnembT npu oOsiCHEHWE Ha MajeoJUHaMUYHaTa 0OCTaHOBKa Mpe3
PaHHO-ANIMUICKHS eTall € CBbP3aH MPeAr BCHUYKO C THIA Ha CyOQyKIMOHHATa 30Ha
(0CcTpPOBHOABIOBA WIIM aKTHBHA KOHTUHEHTAIHA OKpaHWHA), KOETO ONpeaeis Mexa-
HHU3Ma Ha oOpa3yBaHe Ha 3aJIbIOBHTE OKpaiiHu MopeTa ((uuiku Tporose). PeanHo
reoMHaMUYHaTa 00CTaHOBKA Ce ONpeeNisi OT Bb3pacTTa Ha CyOMynupariara mioda u
HEeHHUTE PU3MKO-MeXaHUYHU mapaMeTpu. OOMKHOBEHO CKOPOCTTa Ha CyOAyKIUsITa
(Vs) e paBHa Ha BEeKTOpHATa cyMa OT CKOPOCTHUTE Ha HaJBHCHaara (ropHara) mioda
(Vo) u Ha cyOnyumpamiara (noinata) rioya (Vu), mnn Vs=Vu+Vo. Ako KbM 30HaTa
Ha CyOIyKLUs OAXO0XK/Aa IpEeBHA, 3aryOuniia CBOsITa INIACTHYHOCT OKEAHCKa JTIUTOC(e-
pa, T mo-0bp30 1Ie MOThBa B acTeHoc(epara u Lie Npeau3BUKa OTKaT Ha LIapHHUpa
Ha CyOQyKLIMOHHATa 30Ha KbM OKeaHa. B reoJuHaMHueH CMHCHI KbM IIApPHUDPA HA
CyOIyKLHSITa C€ OTHACST JIMHUATA HA Or'bBaHE HA MOTHBAIIATa Tuioya (KpaHUsIT Ball
1 kJ1e0bT) U HAIBUCHATIMST HAJ Hesl Kpall Ha ropHaTa miiova. Te3u eJeMeHTH Ha ap-
HUpa ca CBbP3aHU MOMEXy CH OT JIMTOCTAaTUCTHYHUS HaTHCcK. ETo 3amro, ako cko-
poctTa Ha oTkarBaHe (Vd) (oTOMbCKBaHE) Ha MIApHHUPA MPEBHUIIN CKOPOCTTa Ha TOP-
Hara mio4a (Vo), ce yBenruyaBa cKopocTTa Ha cyonykuusta (Vs=Vu+Vd) u Ha BTopo
MSICTO — pa3KpHUBaHe B THJIA HA HAJABHCHAJIATa TuIo4a (TOpHATa ) Ha OKpaiiHO MOpe 3a
CMeTKa Ha 3a1broB crpeauHr (pasrsarane Vd-Vo). be3 cbMHeHne KbM CyORyKIIMOH-
HaTa 30Ha Mpe3 Iopara ce € MpUABMKBalla MJIajlaTa OKeaHcka kopa Ha Me3oreTuca,
¢dbopmupaHna ciesn BapuiickaTa oporeHesa, ¥ Ts € HoTbBaja py Nojieraty bri. Bepo-
STHO TS ce ¢ Hamupana rmone Ha 200—-250 km Ha ror oT 3agabroBuTe Tporose. Mimame
BCHYKH OCHOBAaHMA Jia MpearojaraMe, ue npe3 ropHOPCKO-I0THOKPEAHHS €Tal €
CBHIIECTBYBajla aKTHBHA KOHTHMHEHTAJIHA OKpailHWHA, a He OcTpoBHA 1bra (¢pur. 1).
Jlocera HUKOI HE € TOCOYMJI KbJIE C€ € HaMHUpaja XUIIOTEeTHYHATa OCTPOBHA JIbra, HO
BCUUKHU M3cieqoBarein ca otoenssBanu Bapaap-Usmup-Ankapckara cyTypa, mpoc-
tupamia ce Ha nosede ot 4500—5000 km — ot ['uOpanrtap no Xumanante. Hanpumep
ChBpeMeHHara AH/ICKa CyOJyKLIMOHHA 30Ha nMa IbJikuHa Hax 2500 km. 1o ropaute
npobaemMu Haii-noOpe MOXKEM Jia ce JOBepUM Ha u3cienaBanusTa Ha H a g e B (2001),



Sapunov(1999),Yymauenko uup.,2007). 3a HaueB ToBa € KbCHUST KH-
MepuK-Oepuacku erar, 6asupan Ha Hum-Tpostackust gaum. Criopen Haues (1976)
Hu-TpostHcKOTO OKpaifHO Mope € 00yCIIOBEHO OT €KCTEH3HsSI U PeAyKIIMOHHA TPaH-
crpecus Ha ceBep. Ha 1or ce e mpocTupana BUCOKa cylia, B KOSITO ca HaOmionaBar
U I0PCKU (XeTaHX-KUMEPHUIKCKH) CKaJll, KOUTO CIIe/ JeHYAalus ca MPEeOoTIOKEeHN
KaTO €KCTPAKJIACTUTH W OJMUCTOJNIMTH BB Quuma. [laneoqunamuunara oOcTaHOBKa
ce € M3MEeHMJIa Mpe3 KbCHUSI KUMEPUIK-TUTOH OT KUMEPCKU JBMKEHHUS, KaTto ce 00-
pasyBaJii CIEATUTOHCKU 10 OEpHacKu I'BHKOBH CTPYKTYPH M MapajieHO B CHILOTO
Bpeme ce e popmupan [Tupor-TepHoBckuAT popauiin (Oepuac-ant), KOUTO € CHITHO
npeMecTeH Ha ceBep. Tyk OMX HMcKanl Aa AOMBIHS, Y€ OT KMHeMaTH4Ha IJe/lHa
TOYKa Ha €IHO M CHILO MSCTO HE MOXKE €THOBPEMEHHO J1a UMa €KCTCH3HUS U KOM-
npecusi. ChI1o Taka He TPsAOBa Aa ce 3a0paBsAT OrPOMHHTE IUIOIIK Ha JTUTOC(Ep-
HUTE TUIOYH, KOUTO B3aMMOACHCTBAT MIOMEKAY CH Ha KOHBEPTEHTHUTE TPAHULM U
CKOPOCTTa Ha HACPEIIHOTO ABM)KEHUE Ha Ta3W rpaHHIla B Mpoleca Ha MPexoj OT
pPEXHUM Ha CyONyKUHS KbM PEKUM Ha KOJNM3US ce 3a0aBsi, HO MOpajAu BHUCOKAaTa
MHEPIHOHHOCT TOBAa HE CTaBa MUTHOBEHO U MO HIKOM Pa3vyeTH MPOIBIDKABa OKOJIO
20-30 Ma (A mn o H o B, 2001). B Teuenune Ha TO31 HHTEPBAJ MO 30HATA HA KOJIHU-
3Ws IPOIBJIKABA Ja ChILECTBYBA XJIAAHUAT U IUTbTEH Kpail Ha cyOnynumpaniara oke-
aHCKa IJI04a, KOSITO OIle HEe € aCHMIJIMpaHa oT acTeHocdepara. B mieldTTekronnkara
TakaBa CHUTyallus C€ Hapuua BbTpemHoruioyna cyonykuus (Intraplate subduction).
3aroBa TBBpAcHUETO Ha H a u e B (1976) 32 KbCHOKMMEPCKO CTPYKTypooOpasyBaHe
(cnmen TuTOHa W mpe3 Oepuaca) € JUIIEHO OT ocHOBaHHE. ChUIO M TBHPACHUETO HA
S apunov (1999), ue npe3 KbCHUA KaJOB-BaJlaHK Hape[ ¢ GauimooOpa3yBaHeToO B
Tpora (Cb31a/ICH B pe3yNTaT Ha pa3TsraHe) ce € OChIIECTBUIIO MPUIBIKBAHE OT I0T0-
M3TOK Ha ceBepo3ariaj Ha KuMepcKa HaBlladyHa Tuiova (MpUABMKEHA C HATHCK OT I0T),
U3rpajieHa OT TPUACKO-IOPCKH (,,CTPaHIKAHCKH TUM'") U MaJC€030MCKU CKaJIH, CHILO
HE MOJXE JIa ce TIpueMe, 4e ce € cay4mio. M ToBa e mo3Bonmio MbJIHUTE pa3pe3u Ha
ABTOXTOHHUTE JOJIHO-CpenHoopckH ckanu B FOU bearapus na ce 3anasst camo mox
HaBnanure. Tyk ce 3a0paBs, e Te ca U Haii-najnede pasnoiokeHu B CTpaHIKa U €
HOPMAJIHO J1a Ca Hal-MaJko JeHyAUpaHu. EMMHCTBEHO BIPHO € TBHPACHUETO 3a U3-
JUTaHeTo B I0KHA TIOCOKA Ha aKTUBHATaA OKpaiHWHa Ha bbarapckara mioua (JlaBpa-
3us) KbM CyOQyKIMOHHATa 30Ha. HaBinnyane ce e 0ChIIecTBUIIO, HO B Kpasl Ha arTa,
KOTaTO C€ MPOsIBSBA ABCTPUICKUAT TUACTPOPUIBM — CPETHOKPEIHUTE KOJTH3HOHHU
TEKTOHCKH JBHKCHUSI.

Moske a ce U34UCIH, Y€ OT HA4yaloTO Ha KOJNU3UATA, KOATO 3all04Ba OT TOPHHUS
KaJIOB U MPOABIIKABA 0 Kpast Ha alTa, Korato MOCTENEHHO Ce 3arbjiBa nepudepHara
3agaberosa nenpecust (TposHCKUAT Tpor), pa3noyiokeHa BbpXy Musuiickara Iiar-
¢dopma, ca MuHamu okosio 53 Ma. BpemeTo, nmpe3 KoeTo TexKara cyOomynnparnia oKke-
aHcKa TUToc(epa Ha KOHBEPreHTHATa TpaHuia B3aMMOJICHCTBA ¢ KOHTUHEHTAIHATA
HaJIXJIb3rala mioya NpoJbiiKaBa J0TOraBa, JOKAaToO T Karo MO-TeXKa HE MOTHHE
nox Hes. ToBa BCHIIHOCT € PeXKUMBT Ha CyOIyKIMs. AKO ce TOBEPUM Ha MOCIETHUTE
M3CIIEABAHUS 32 BPEMETO Ha OOAYKIHSTA, T BCHIIHOCT CE € CIy4uyia Ha TpaHHuLaTa
KbCEH TOpeH Oar—paHeH joieH kanoB (Danelian, Robertson, 1995). Mma
OCHOBAHHS J]a c€ JAOIMYCHE, Y€ TO3U PEKUM € 3aBbPIIMI C 00AyLHPaHETO Ha OHO-
JIMTHU M TO-HATAaThK € HACTBHIIMJ HEMTOCPEICTBEH JONHP Ha KOHBEPreHTHATa TpaHuIa
MEXIY ABETE KOHTHMHEHTAJIHM YacTH Ha JUTOCQEPHHUTE IUIOYM MU € 3allOYHal Beue
PEKUM Ha KOJM3HsI. 3a U3BECTEH MEPUOJ 3aeTHO C MOThBAlIaTa OKEaHCKa IJI04a B 10-



ThBaHE C€ BbBIMYA M KOHTHHEHTANIHATa kopa Ha Pogonckus macus. Tpsaosa omie na
ce JOMBJIHMU, Y€ B MPOCTPAHCTBOTO MEKAY COTBCKBAIIUTE CE KOHTUHEHTH TONaaar
PasHOPOIHH M PAa3HOBB3PACTHHU TEKTOHCKH €JIEMEHTH OT MO-PaHHH OKEaHH, MUKDPO-
KOHTHHEHTH, OCTPOBHH JbI'H, TNIAHUHH, OJIOKOBE M OKpallHHH MOpeTa (I1aTOopMu).
BenukuTte T3 OTHOCHTENTHO MAJIKM M Pa3HOPOIHU OJOKOBE Ha 3eMHAaTa Kopa, Bb3-
HUKHAJIM Ha pa3IMYHA MECTa U B Pa3inueH NEepHo/ 10 BpeMe Ha pekuMa Ha KOJTU3Hs,
ce 00eMHSABAT B TEKTOHCKH KONk (MO3aiika) U ca U3BECTHU C UMETO Tepeiinu. bes
CbMHEHHE TaKbB aKpeHMOHEH TepeiH npeacTasisBaT Pononute. TexHute mpoTonu-
TH UMarT npegKaMOpuiicKa, majaeo30iicka U Me3030iicka Bb3pacT. [lapanenno ¢ obe-
JUHABAHETO CU 00avye Te3W Pa3HOPOAHHU TEKTOHCKHU OJIOKOBE C€ BBBIMYAT B HIKOH
Y4YacThIM B MOTHBAHE U MPETHPISIBAT PA3IMYHH CTENICHN Ha MeTaMOp(hu3bM. Moxe
olle J1a ce JOMBJIHHU, Y€ CYyOQyKUUsITa HE € MpeMHHala eJHOBPEMEHHO IO Isiara
IBJDKMHA HA KOHBEPreHTHATa TPaHMla, 3alloTO KpasT Ha KOHBEPTUpAIIUTe KOHTH-
HEHTH € PEoJOrnYecKy HeeJHOPOICH U 3aTOBa He ce POpMHUpa eHa IMHEWHA UBULIA.
Peanno ca cpliecTByBaiaM OTACTHH W3II'BKHAIN CETMEHTH (MHICHTOPH), KAaKHBTO B
MOMEHTa € ApabCKUsAT HHACHTOP, U YYaCTbhLH, KbAETO CE 3ara3BaT Aa)e PeIUKTH OT
OKEaHCKa Kopa MeXIy TsIX.

[To Bpeme Ha TOPHOIOPCKO-AOTHOKPEIHATA KOJIH3HMS MOTaT Jla ce T0CcovaT TPH
TaKMBa MHJCHTOPA, KOUTO MPOHUKBAT IbJIOOKO Ha ceBep B EBpasus (bbarapckara
wioya = Muswuiickara miaardopma). ETUHUAT HHAEGHTOP MO TE€OJIOKKU JTaHHU U CTe-
MeH Ha U3YYEHOCT MOXKeM J1a ro HapedueM Tpaxuiicku (McranOyncku), a Apyrusr
— Pononicku (Ereticku). BebHOCT TOBa € cpeiuHHUT Erelickus MacuB, KOWTO
. Spanos ome mpe3 1955 u 1960 r. BKIOUBa B XEPUMHCKUSI TEKTOTeH (cTp.176,
177). CoBpemennust [upuncko-IlanrailoHckn 3eMeKopeH OJIOK € yacT OT Amynuii-
ckute (Adpukanckure) GopaepieHan (MUKPOKOHTHHEHTH).

[Ipes Bpeme Ha BbTpemHomnoyHara cyonykuus (Interplate subduction) rop-
HaTa 4acT Ha cieba ce pa3TolsBa /10 TaKaBa CTEINEH, Ye 32 CMETKa Ha CBOETO IO-
TOJISIMO TEIJI0 C€ OTKbCBA OT KOHTHMHEHTAJHATA 3¢MHA KOpa ¥ NOThBa B MaHTHSITA.
B T031 ciyyaii mepuoabT NpoABbIKaBa OT KbCEH KaJOB 10 Kpas Ha BaJlaHXka, T.€.
okoso 25 Ma. OT T0o3u MOMEHT CyONyKLIMOHHUST MarMaTu3bM Ce€ MpeKpaTsBa, a
TEPEeHBT Ha KOHTHHEHTaJHaTa 3eMEKOPHA HaAXJIb3Talla ce Ijioya ps3Ko ce U3-
JUra, 3amoTo ce ocBOOOXKIaBa OT IBIOOYMHHOTO HATOBapBaHEe Ha OKeaHCKaTa
wiova (cieba). Tyk He OuBa ma ce 3a0paBs, 4e 4yacT OT ropHaTa Ijo4a, KoiaTo €
yBJIeU€Ha OT MOThBAIIMS e 3a ompeeseH Nepuo, Hapea ¢ OOMITHOTO HacHIIa-
HE C XUIpOTepMaliHu pa3TBopu U npomeHeHute P-T ycioBus ce metamopdosupa
U clie]] OTACNSHETO OT cjeda ce OChUIECTBABA Obp3a EKCTCH3US U €CXyMaLUs.
Taxa ce 00pa3yBsaT BHCOKO M3IWUTHATH OOMIMPHU MeTaMOP(HHU NoAyBaHUs (Ky-
MOJIM) M MOHMKEHUs. TunuyeH nmpuMep B TOBa OTHOILIEHUE € JHEMHUAT Pomomn-
CKHM MacuB, Ha KOMTO MbPBUYHUTE CKAJIHU MOCIEI0BATETHOCTU—IIPOTOIUTHUTE, C
BB3pacT OT JOKaMOpHs 10 Kpas Ha Me30305, ca MPEThPIeNH OO0Il alMuiCKU
MeTamop(du3bM B paMKuTe Ha aM(puOoIuTOBUs (aunec BbB BPEMEBUS HHTEPBAI
or 62-32Ma (Arnaudov etal, 1990). Cpmo Taka TpsOBa 1a ce cnoMeHe, e B
MOTHBaHE CE YBIMYAT CAMO OTACIHH Yy4acThH (JK0OOBE) M MPHU TAXHOTO M3/AUTa-
He 1o nepudepusita uM ce popMHupaT 30HU Ha cpsi3BaHe. TakuBa ca Mapuiikara,
Hentpannopononckara, CtapueBckara, MecteHckaTa 30ua u ap. [Ipu reodpuzny-
HUTE TIPOYUYBAHUS T€ CE€ OMPENEIAT KaTO TPaBUTALIMOHHHU IPEXOAH, TOPaan psI3Ka
rpaHMIa B TSIXHATA IUTBTHOCT.



Tpakuiickara (VcranOynckara) HaBlauHa Iuioda ce € IpuaBmwkuia B FOronsrouna
Brarapust 1 BCHIHOCT TO3M HABNIaK OTIABHA € W3BECTEH IO/ Pa3iMiHU MMeHa: B bbi-
rapus — Crpanmkancku Hasnay (I o 4 e B, 1985; crpanmkaHckuTe TpUac-ropa u Ia-
JIe030MCcKHTE CKan), M3TouHopononcku kommuiekceH Hapinak (bossHo B, Pyce B a,
1984), u B Typuus — McranOyncku HaBnak (S en g o r et al., 1984a). Hanocnenwk
noBede HHGOPMAIHSI MOJKE A€ ca MOIYYH OT U3CJICABAHUITA HA KOJIEKTUB U3CIIeA0Ba-
Tenu, Hadeno ¢ [1. YymadeHko, KOUTO pasmiexiar TO3M HaBlakK oA uMeTo Maropu-
. ChUIMAT c€ CbCTOM OT TPU TEKTOHCKH HaBJIaKa, Pa3MOJI0KEHH €IUH BbPXY APYT
(Tpurutekc). Haii-nucko e pasnonoxen KoTneHCKHAT, mociie BbpXy HEero [ JT0roBCKHUsT
u Hait-otrope e Kopwuiickusar (HyMaue H Kk o u ap., 2007). Te3u TeKTOHCKH Ha-
BJIALlM MMaT aBCTPHICKa BB3pacT. Te ca pa3zieneHu OT HaBJayHHU MOBbPXHHUHH, KaTo
Half-IoJIHaTa OT TSAX BCBHINHOCT € Auciokanuara Ha Yynxure ckanu. Tesu aBTopu
YCTaHOBSIBAT, Y€ TPUACKHUTE U IOPCKHUTE CKAJIM Ca AJTOXTOHHU U y4acTBaT B CTPOEKA
Ha MOCOYCHHMS MO-TOpe MaTopuAeH HaBlaK, U MPaBsT YCIELIeH OMUT Aa 00BBpIKAT
TETHCKUTE (TPUACKH M IOpPCcKH) ckanu oT M3rouna Crapa mnannna u CTpaHmKa U 1a
pectaBpupar oOmus um Oaceitn (dur. 2). Cnopen Apyru HU3CIEABAHUS ATOXTOHBT
Ha CTpaHKaHCKHUS HaBlaK € TSCHO CBBP3aH ¢ eAMHHUIATa ,,bocdopa®, BChIIHOCT ¢
MaJe030MCKUTE 1 ME3030MCKUTE cKallu Ha mnonyoctpoute Komxaenu u [lamaenu.
Haii-xapakTepHOTO 32 Te3U HaBJICUCHH MaTEpPHaH € MPUCHCTBUETO HA TIIUTKOMOP-
CKM KapOoHaTHH (aruecu OT OpAOBHKA O TOPHUS JIEBOH U MEpMa BKIIOYHTEIHO,
ANMUICKK TpUac | 1opa, crparurpadceku xuaryce 1o typona (Bingol etal., 1977).
Haii-BeposITHUAT KopenaT Ha Ta3u TEKTOHOTpyNa MOXe Ja ce Thpcu B Kpawuiie u
pas3bupa ce B Pogonure, HO KOpEHHO MPOMEHEHA OT MO-KBbCHUS allIUICKA METaMOp-
¢Gu3BM, U 32 TAX MOXKE Ja C€ Ch/U 10 Bb3pacTTa Ha MPOTOJIUTHTE.

[o To31 BBIPOC MHOTO YCHIIUS MOJIATa U3BECTHHUAT ObJIrapcku reodusuk Xp. Ja-
YeB M HETOBHUTE MJEW Ca MPEACTaBEHH B MOCICAHUS MYy TpyH ,,CTpoex Ha 3eMHaTa
kopa B benrapusa‘ (1988). Toil u3BbpIBa reoqMHaAMUYHO paiioHKpaHe Ha bearapus u
CIIOpE]] HETOBUTE MPEACTaBH TO € MPOJBIKEHNE Ha TEKTOHCKOTO paiioHupane. ,,Pa3-
JIMKaTa MEXKAy TSIX ce M3pa3sBa B MPHUBIMYAaHE HA MAaKCHMAHO KOJIMYECTBO reodu-
3UYHU JJaHHH, KOUTO TI03BOJIABAT MO-100pO0 U3SICHSBAHE HA ABIOOYMHHHS CTPOCK Ha
TEOJIOKKUTE TeNa M CTPYKTYPH, TEXHUTE BELIECTBEHU U IMHAMUYHH XapaKTEPUCTUKH,
eTany Ha pa3BUTHE, €CTECTBO M MpeodiiaaBalia HacOYeHOCT Ha JISHCTBAIINTE BbPXY
TSX €HIOTCHHU CWJIM, HA THUIA U €BOJIOLMITA Ha 3eMHara kopa.“ ([ a u e B, 1988,
cTp. 298-299). Cnopen Hero Teputopuara Ha bbarapus npuHaIIeKH KbM PETHOH
¢ Tpeo0bazaBamo OCTPOBHOABIOBO Pa3BUTHE MPE3 aJMMUCKHUS eTar, MPUCHINO Ha
CeBepHHsI KJIOH Ha AJIMUKCKUS oporeH Ha bankanckus momyoctpos. U B ToBa mpoc-
TPAHCTBO MOTaT Aa ObJaT OTIEJICHH JBe reOqUHaMUIHU o0nacT: KOxxHOOBIrapcKa,
win Annuiicka (bankanugHa), KOsSTO IpeACTaBIsABa Hall-IpeAHAaTa YacT Ha OCTPOB-
HoAbroBa cuctema, u CeBepHOOBITapcKa, win Musmiicka, oTroBapsiiia Ha HeiiHaTa
TWIHA (3anabroBa) yacT. Ha Oazara Ha reoquHaMUueH aHaIU3 TOM OTOENs3Ba pelu-
[1a OCHOBHHU YEPTH Ha CTPOEKa U TEKTOHCKATa MO3UIUS HA OCHOBHUTE CTPYKTYPHHU
30HH, OT/ACJICHH 110 MJIaJ0aIHICKUS CTPYKTYPEH TuiaH. MusuiickaTa miatgopMeHa
o0nacT ce pasmiex/a ¢ OTHOCUTENTHO CTaOMIIHO pa3BUTHE Mpe3 (haHepo30si U BEPXY
HelHaTa 1oro3anaaHa nepudepus ca pasnojdoKeHH No-roisiMaTta yacT ot [Ipendarn-
KaHa, BEpOsATHO W yacTu oT Crapa IIaHWHA, U BCBHITHOCT TOBA Ca IPAJAMBHUTE elie-
MeHTH Ha FOkHOMU3MIicKaTa nepuruiargopmena obnact. Bepxy Hes ca HaBieyeHU
WM Bb3CEIHANN allOXTOHHUTE siapa Ha Jlynokamuuiickara 3oHa u lllumyenckus an-



TUKIUHOpUM Ha CTapoIulaHMHCKAaTHA 30HA, a MO0 BCSAKAa BEPOSITHOCT M Ha TeTeBeH-
CKUS aHTUKIMHOPHH BbpXy LlenTpannus Ilpendankan, cpuio 3anaguute bankanu n
[Tpenbankan. Te BCHITHOCT ca Pa3MoONIOKEHH B YeIHUS HPOHT HA paHHOAITHHCKUS
FOrozanagHoOBITapcKu KOMILIEKCEH IBJIOOUYMHEH HaBJak ¢ MpeodianaBal] IbHKOB
U aJIOXTOHEH cTpoex. Pomonckara obnact e oOpasyBana 3aenHo ¢ Kpaumunure n
MIPEJCTaBIIsABA 30HA C HAcJlarBaHe Ha roJIeMHU aJOXTOHHM IUIACTHHM U ToBa € Ponomn-
cKuAT 050K 0T FOkHOOBIATapCcKaTa OCTPOBHOBIOBA F€OAUHAMUYHA 00IACT.

Jpyrust meradiok Ha Ta3u reoJUHaMUIHa 00acT € TpakuicKusT, KOWTO mpes-
crasinsiBa FOron3rouHOOBATapCKHS IBIOOUYMHEH KOMIUIEKCEH HaBjiak. M nBara qbi-
OOYMHHM HaBJIaKa ca Pa3MOJIOKEHU BbPXY I0KHUTE CKJIOHOBE Ha MM3HHCKUS Merao-
J0K. Bp3HUKBaHETO Ha TE3W HaBJIALM TPsAOBA Ja ce CBbP3Ba C MPOLIECUTE HA 3aKpH-
BaHe Ha Me3orerrca (Bapaapckust MUKpOOKeaH) mpe3 JojHaTa Kpeaa. I panunure
MEXKIY TE3U METabJIOKOBE C€ MOTHBHPAT C SCHO M3SBEHUTE TUCIOKAMOHHH JTUHUN
Ha 3narorpan-Smoonckus u bankaHCKus TpaBUTAMOHEH TPAaJUEHT, IpeACTaBIsIBa-
IIM PEIHUKTH Ha HaBJIa4HU CTPYKTYpH.

MACTO HA POAOIICKHA MACHB B TEKTOHCKHA CTPOEX
HA BAJIKAHCKUIA ITOJIYOCTPOB

W Tyk unBa Hal-TPyIHUST MpoOiaeM B ObJIrapckara TEKTOHHMKA — 3@ MSICTOTO
Ha Pojiornickus MacuB W Jajiv M30010 TOHM € CPEJMHEH, WM € 4acT OT OOIIHUPHHS
akpenuoHeH nosac Ha EBpasus. Morart na ce npensoxar cepuo3HH JOKa3aTesICTBa, Ue
M30MUYECKUTEe 30HM Ha bankanumure ot Teputopusita Ha PymbHus u CepOust mpo-
JbIDKABAT 110 3arafnara nepudepus Ha Muswniickara ratgopma, Ha 3anaja or bei-
rapusi. Kpasr Ha n3onudeckure 30HM Ha bankanunurte ce HabOmrogaBaT OTUETIMBO
Ha for B nonyoctpoBute Ha Xankuauka (Kacannpa, Cutonus u Aiipon Opoc/Caera
ropa). OT 3amaj Ha U3TOK IMOCJEeNOBaTeNIHO ce HabmonaBat Bapmapckara 30Ha (Bb-
TpemHara Jlunapuana 30Ha), LIupkyMpomonCKUsT ceMMEHTAlMOHEH MOsIC (Hail-Bb-
TPEUTHUSAT XEIeHUIeH OPHOIUTOB NOSIC) M Hall-u3TouHaTa — CphOCKo-MakeoHCKaTa
30Ha ¢ aBete cu cepuu (Bepruckoc u Kepamnua). OT mociaennust moayoCTPOB Ha
Xankuauka Ha MCU ce npoctupa Erelickusar, unu [Iupuncko-IlanraiioHCKUAT Mu-
KpOKOHTHHEHT. FOpcku 1o nonHokpeaHu opuonnuTH ce HabmonaBar caMmo BB Bap-
nmapckara 3oHa 1 Llupkympononckus nosic. Te He ce ycraHOBeHH BbpXy CpbOcko-Ma-
KeJIOHCKaTa 30Ha, HAMa rd B o0xBara Ha [Tupun-IlanraifoHckus 610K, BKIIOYUTEITHO
Ha octpoBute Tacoc u Jlumuoc. Ho morar na ce HaOnrogaBaT Ha M3TOK Ha OCTPOB

Choudnite Skali Thr}st

7z
:E Zabernove Thrust Sheet _ 7 //

Roots of the Matorid
Thrust Sheets

South Mator Fault

North Mator Fault

@ur. 2. [TanuHCTIaCTHYEH CXeMaTHYeH TeKTOHCKH pa3pes Ha FOU Brirapus B kpast Ha paHHa
kpena (moYymageHKk o uap., 2007, ¢ gonpaaenus, 2013)
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CamoTtpaku, o AOJHOTO TedeHue Ha p. Mapuua, Ha ocTpoB Jlecboc u Ha Or OT
Hapnanenute Ha nonyoctpos bura B C3 Typuuss (Besien, 1983; Karamata
etal., 1989; Kotopouli etal, 1989; Tsikouras,Hatzipanagiotou,
1995; Glazunov, 1995;Bonev,Stampli, 2005) u Ha U3TOK MPOABIKABAT
B equHHIaTa ,,OBacuk™ Ha 30oHaTa TaBmannu (O k a 'y, 1986), 10kHO OT cyTypara
Bappap-M3mup-Ankapa. AHaIOTHYHNA MaTepHany ce HalOmonaBaT 1o nepudepusTa
Ha FOrousrounute Pogonu kakro Ha ObJATapCKa, Taka U FPBLKA TEPUTOPHS KATO HEITbJI-
Ha 0()HONMTOBA MTOCIIEI0OBATEIHOCT, Bin3aa B Llupkympomnornckara 3ona (M poskos,
Wawrzenitz, 1995). Tosa e uzBectnara JJonnonykoscka ceura (bosiHoB u
ap., 1990). daktuuecku Te3u IOPCKU 0(UOIUTH ce HabIogaBaT 1o ABeTe Kpaiope-
»kus Ha Erelicko Mope, uiu Ha 3anaja v Ha U3Tok oT Pononckus macus. M Tyk nasa
BBIIPOCHT — CJIe/l KaTo 0koJio Pomorickus MacuB uMa OQHOIUTH, AaJK U B HETO UMa
TakuBa?

HAJIMYUE HA OOUNOJINTHU B POJOIICKUA MACHUB

JpyrusT noruyeH BBIPOC, KOWTO ciieqBa aa ObJe 3a7aaeH, € Bb3MOXKHO JIH €
4acT oT Te3u opuoauTu aa ce Hamupar B Pogonure? [IbpBO, ako XBHPIUM IOTIIEA HA
for ot Pooriure, B pamknte Ha ATnko-L{nknanckara obmact, KbAeTo ce HabIroIaBar
Hail-On3KuTe MeTaMop(hHHU TEPEHH, III€ CE YCTAaHOBH, Y€ TaM TeKTOHOMeTamMopgHa-
Ta mpepaboTKa Ha KOpaTa € OChIECTBEHA B MHTEPBAaJa OT OJIUTOIEHA U J0 JOJHUSA U
CPEIHHS MHOLIEH, KOTaTo JOCTUTA CBOSATA KyAMHHANWsA. VIMEHHO Tpe3 TO3W MepHoj
nipu Bucoku temrneparypu (380—700 °C) u cpeqHa KOMIIpecHs ce MposBIBa YaCTUIHO
pa3TorsiBaHe Ha CKaJHWTe ¢ 0OpasyBaHe HA MUTMATHUTH, a IMO-KHCHO BHENPSIBAHE Ha
CHH- U TIOCTMETaMOP(GHHU UHTPY3UH, IIPEJICTABEHH OT S-TPAHUTOH/IH, IIJIACTOBH TEa
Y JalK{ OT JIEBKOTPAHUTH JI0 TOJIeMH rpaHonnoputoBu Macusu. U-Pb natnpoBku mo
IIUPKOHU OTIPEIETIAT, Ye BPEMETO Ha YaCTUYHOTO pa3TorsiBaHe € okojo 20,7-16,8 Ma, a
Bb3pacTTa Ha uHTpy3unTe 15,4-11,3 Ma (Keay etal., 2001). AHanorudanu cb0UTHS
ca ce IpOsBUIM U Ha U3TOK OoT Eresd B MeHaepecKuss MacuB, KOUTO € MPOABIIKEHUE
Ha Atuko-l{uknaackara o6iact. Tam MeraMop(hU3MBbT 3aI104Ba JOPH [10-PaHO — Mpe3
KBCHHS €OIIeH (T. Hap. ,,InaBeH Meramoppuzbm*‘). Tyk Rb—Sr narupoBku nocousar
BB3pacT oT 35 Ma, Io-KbCHO Tpe3 PaHHUS MHUOIIEH C€ BHEPSIBAT CHHTEKTOHCKHU Tpa-
HUTOMIM C BB3pacT ot 19,5 Ma o , Ar/, Ar. Te ca BHEIPEHH 10 MIIACTHYHHU PasJIo-
MU, HO 3a€/IHO C BMECTBAIIUTE CKAllM Ca MPETHPIICIH IUIACTUYHU JeQopMalui 1
kataknaza(Dora etal., 1995;Gessner etal.,2001; Hetzel etal., 1995). Kakro
€ U3BeCTHO MeTaMophu3MbT Ha Poorute e B 00xBara ot 62 10 32 Ma (Arnaudov
et al., 1990).

MeramaguuHHuTe CKalld, KOUTO C€ pa3KpuBaT B MeTaMOp(HUS (yHIaMEHT Ha
Pomorickus MacuB, Hali-noOpe ca u3cienBany 1 HHTeprpeTupand oT KoxxyxapoBa
(1972, 1977, 1984 u np.). Ta nomycka, ye Te ca qJokaMOpuiicka o(hproIuTOBa acorua-
51, CHHXPOHHA C ITPBHYHOTO CKaliooOpasyBaHe U ¢ TexHusi Mmeramopduszsm. Crio-
pen Hes Ta3W acolanys € MPUBbpP3aHa KbM YETHPH JOKaMOpHUiicku MeTaMmopho3u-
paHu BYJIKAHOTE€HHO-CeTMMEHTHH CBUTH: JIncoBcka, Uenenepcka, Bruancka u Jlyko-
BUIIIKAa. MarMaTHYHHUTE CKaJIU 3a€IHO ChC CepPIIeHTHHUTHTE (hopMupar ohruoanToBa
acoluaIys, CbCTOoAIIA Ce OT TPU KOMIUIEKCa: a) METaBYJIKAHUTH, 0) METaMHTPY3UBH
M B) METACEPIEHTUHUTH. 32 METaBYIKaHUTUTE Ce IpeJrosara, e MmpeacTaBiIsiBaT
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HUCKOKaJINEBO-BHCOKOMATrHE3MEBH TOJICUTOBH BYJIKAHUTH, PEAyBalll C€ C YNTPao-
CHOBHH (KOMaTHTOB THIT) ByJIKaHUTH. B KOMIUIekca Ha METaUHTPY3UBUTE y4acTBaT
ra0po-HOpUTH, Tabpo, rabpo-AUOpUTH 1 rabpo-nuabdasu ¢ 100pe 3ama3eHu PelTuKTH
OT MarMaTHYHA MUHEPAJTIH U CTPYKTYpH. CKalIuTe OT KOMIIJIEKCUTE HA METaBYJIKaHHU-
TUTE ¥ METaUHTPY3UBUTE ca AudepeHIHpar 1 oT oba 6a3anToBa Marma, MpOHHK-
HaJa Mo IBJIOOYMHHM pa3loMHU B 3¢éMHA KOpa OT KOHTHHEHTasleH Tul. Jlarepannara
M3MEHYMBOCT Ha BYJIKaHO-CETUMEHTHHUTE CKaJIM, KAKTO M XMMU3MbBT Ha BYJKAHUTHTE
MOZICKa3Ba 3a yTasiBaHe B meagoBo Mope. KoHTuHeHTanHara cyiia ce € HaMupana Ha
ceBep, a Ha 0T ce € MPOoCTHpasl IbJI00K OaceifH. B komIiekca Ha MeTaceprneHTHHUTE
BJIM3aT MPOCTPAHCTBEHO 100pe 000COOCHU T'EONI0KKH Tella ¢ eAHO00pa3eH MeTpor-
padcku ChCTaB M BUCOKO 3HAUCHHE Ha Koe(hUIeHTa Ha MarHe3nainocT. Te npexacra-
BJIsSIBAaT (PParMEeHTH OT CEpIICHTUHU3UPaHa OKeaHCKa Kopa, 00ayipaHa Ha aKTHBHUS
Kpaii Ha JpeBeH KOHTUHEHT, a MO-KbCHO pa3KbcaHa, OyAnHUpaHa U aCHMUJIMpaHa Mo
BpeMe Ha peruoHanHusg Metamopdu3bpM. Pasnpocrpanenunero Ha Mmeramopdosupa-
HUTE BYJIKAaHOTC€HHO-CEJUMEHTHU CBUTH M CEPIICHTUHUTH Ca MPEICTaBeHH J00pe
Ha cxemarnyHa reosiokka kapra (K ox yxap o Ba, 1984; dur. 1, crp.14). Cnopen
Koxyxaposa(1984) cepnieHTHHUTOBUTE MAaCHBH U BKIIFOUCHUTE B TAX OJIOKOBE
OT CHJIHO U3MEHEHH Ta0dpo ¥ TIIarMOKIJIA30BH TAHKU MPECTaBIIsIBAT APEBEH METaHK,
KOHTO ce HaOmo1aBa Ha MHOTO MECTa BbpXy IIbcTpa OCHOBA. IIpu cBoeTo nBMKEHHE
Te ce 00CIMHIIN BbB BUJI Ha BYJIKAHO-CEIUMEHTHH TIACTUHY WM OWIH TIOKPUTH OT
BynkaHutu. llocnenBanusr meramopdu3bM Npenn3BUKBA IBIOOKH HEPaBHOMEPHU
M3MEHEHUS B CEAMMEHTHUTE M MarMatutute. Beeobmiara MmeramMmopHa npekpucra-
TU3anrs ¥ KOHCONMHUIALMS MPEBPbhIA acOLUAMATA OT MarMaTUTA M CEAUMEHTH OT
»IY)KIH Tesa*“ B ChbCTaBHA YacT HA MeTaMOpP(HH KOMIUIEKC. AKO ce HalpaBH CpaB-
HEHHE C TPHUTE CJI0sl Ha okeaHckarta kopa (A, B u C), ce BmwKaa MbJIHO ChBIAaJCHHUE
(6a3zantu, uHTpY3UBU U cepneHTHHUTH). B o n e v et al. (2006), kouto oOCcHKIAT
MetamapuuHuTe ckanu B M3rounure Pomonw, mokasBat, ye Te ca pa3kpuBaT caMo
B TOpHATa BHUCOKOCTENCHHA €JMHMIA HA MeTaMOp(HHUS QyHIAMEHT U acOLMHUPAT C
METAaCEeANMEHTH U MeTaylnTpaMaUTH U MPUHAIISKAT KbM BYJIKAHCKA U IUTyTOHHY-
Ha aconmanus. [IeTporaoro-reoXMMUYHNATE NAHHM, HOITYYEHH OT MPOTOIUTHTE, OIl-
penensaT apUHATET KbM TOJEMTOBH MAarMaTUTH OT CPEAMHHOOKEAaHCKUTE XpeOeTH,
OCTPOBHUTE IbI'M U BTPEIHOCTTA HA OKEAHCKHUTE IUIOYH. | €COXUMUYHUTE pe3ynTaTu
HAacoyBaT KbM CyNpacyOAyKIHMOHEH MPOU3X0Jl Ha MeTaba3uTHTEe, KOUTO ca ChBMEC-
TUMH U C THIIA HA Pa3KpUBAILUTE CE METaCEAUMEHTH. Pernonannara reojoxka cpena
Ha IsU1aTa O(MONIKUTOBA CBUTA M ACOLIMUPAHUTE CEAUMEHTALMOHHH MOCIIeJ0BATEIHO-
CTH MPECTABISIBAT OOIUIIMPAHN OQHOIUTH BBPXY APeBHATA cylua Ha Ponornckus ma-
CHUB U ca peajiHo cBbp3aHu ¢ Bapnapckus okean. B paiiona Ha EBpoc B Tpakusa, CU
I'bpuusi, cblio Taka ce pa3kpuBaT OQHUOIUTH, KOUTO 3a€IHO C HHCKOCTECIICHHUTE
BYJIKAHCKH M CEJMMEHTHHU CKalli C€ pasmiexaar kKaro yact ot Llupkympomonckus
nosic. CpeIHO-TOPHOIOpPCKaTa Bb3pacT Ha rabpoTo oT EBpockuTe oduonutu e onpe-
nenena o K-Ar meton ot am¢puO0nuTH 1 10 TpekoB MeTof Ha anatut (160—-141 Ma)
(Biggazzi etal, 1989). Ananorn4yna Bp3pacT 3a IUIarMOTPaHUTH 1 rabpa (cpeaHa
TEKTOHCKa euHuIA) € noaydeHa ot [l e i u e B a u np. (1996) 3a Usrounure Pogonu
(160£19 Ma). BescniopHo e, ue MeTaouonuTuTe ca odanMpanu BbpXy Ponornckara
Cylla Ipe3 TopHaTa 1opa U MO-KbCHO ca OMIIM YBJICUEHHU B MOTHBAHE M MPETHPIISBAT
MeTamMop¢pu3bM B am(pubonuTos ¢anuec.B uHTepBana 62-32 Ma (Arnaudov et
al., 1990). Ot npyru uscienBanus € u3BecTHO, ye B LlenTpanna ['spums, Tecamnws,
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NOTHBaHETO Ha ropckata [lenaronuiicka kapOoHnaTHa ratdopma 1o OaTuanHa Abj-
0ouMHA € YyCTaHOBEHO MO CHIIMIUPAHUTE BAPOBUIM M PAJHOIAPUTH, KOUTO Harope
C€ CMEHAT OT (P)MHM CHIIMIHMKIACTUYHU CEIUMEHTH U TOCHE CIeABaT O()HUOIUTOBU
MOCTIEOBATEIHOCTH U MeNaHX. BpemeTo Ha cTaHanoTo ChOMTHE € YCTaHOBEHO MO
pagronapun, XapakTepHH 3a KbCHa-cpeaHa 1opa (KbCeH OaT—paHeH KaJloB), KaTo Te ce
M3BJICUEHH OT pajauoiapuTuTe. Te Mapkupar BpeMeTO Ha KOJaIlC Ha IUIMTKOBOIHATA
[lenaronuiicka kapOoHaTHa ruiaTdopma A0 OaTHaHU ABIOOYMHH, CBHP3aHO C HEH-
HOTO KOPOBO HaTOBapBaHE OT MPHIBMXKBAIIW c€ O(QHOTUTOBH HAaBIAYHM TUIACTHUHH,
oOnunupanu oT Bapnapckus okean. Toii e pa3nonoxeH Ha ceBep ot [lenaronuiickara
kapOonarHa iergopma (Danelian, Robertson, 1995). OpenHTUPOBBYUHO
nomo6Ha Be3pacT oT 164 Ma e ycraHoBeHa KakTo 3a opuonuTu u3BbH Pononckus
MAacHB, Taka CHIIO M 32 METAO0(HUONUTH OT HeroButTe npeaenn. [lonoOuu pesynraru
ca mosyyeHu 3a baukoBckuTe rHaiic (TyK MOXKe J1a ce mocoun PyeHckara moacBura
ot JlykoBHIIKaTa cBUTA, H3rpajicHa OT MeTaba3uTh) u JloOpanbIkuTe MeTarpaHuTu
—153,5+4,1 Ma. OcuunatopHaTa MarMaTi4Ha 30HAJIHOCT Ha LIUPKOHUTE MOTBBPXK-
JaBa MarMaTHYHU NPOTOJUTH Ha baukoBckuTe JeBKOKpaTHW rHaiicu. W nBara
TUIIAa METACKaJli Ca MPETHPIETIH HAJIOKEeH KbCHOAIMUNUCKA MeTaMOop(U3bM Npean
55,0+7,2 Ma. Tyk Moxe Aa ce BMETHE, ue T. Hap. [IbpBeHel Ky KoMIIeke moka3pa
BB3pactT oT 330-340 Ma, KosTO ChBIa/a C BPEMETO Ha BUCOKOCTETIEHHUS METaMOp-
¢u3zbMm B Llentpannoro Cpennoropue (Carigan etal., 2006). Axo ce mornenHar
MOCJIEAHUTE PEe3yATaTH OT M3CIEABAHUTE MUTMATUTH OT JOJMHATa Ha p. YenuHcka
U 00pa3zyBaHUTE IMapajelHO C TAX MalKu Tejla OT aHaTeKTUYeH I'PaHMT B Kpas Ha
perunoHanHara ractuyaa aedopmanus u U-Pb narupane Ha HUPKOH U MOHALIUT, OT
TE€3M TeJla C€ YCTAHOBSBA, Y€ Bb3pacTTa Ha IIUPKOHA, YHACIEIEH OT MarMeH MpOTOJIUT
C KOpPOBO-MaHTHEH reHesuc, e 150 Ma, nokaro 3a MOHaIUTa ca MOJIYYEHH CMECEHH
BB3PACTOBH KOMIIOHEHTH B HHTEpBajia oT 59-63 Ma, BeposiTHO CBBP3aHO C KpUCTaJIH-
3anusTa Ha aHatektnyHara Tormwika (Cherneva etal., 2006). B aBara cirydas ce
YCTaHOBSIBA, Y€ €JHU M CHIIM 110 Bb3PACT NPOTOIUTH (FOPCKHM) UMAaT PAa3IHMYHH CTEIle-
HU Ha MeTaMopdu3bM. TpsaOBa na ce uma npeaBu GakThT, Ue Hali-BEepeH KPUTEPHUI
OCTaBa IbpPBUYHATAa BB3pPAcT Ha MPOTOJIUTHUTE, CIEABAHA OT BPEMETO Ha METamop-
¢u3ma. ChIo Taka 3a MeTao(hUOJTUTUTE CE YCTAHOBABA, ue: 1) Te ce HaOmonaBar Kak-
T0 oKono Pononckus macus BbB Bapnapckara 3oHa u Llupkympoonckus mosc, Taka
U BbB BBTpEIIHOCTTA Ha PomonuTte M TSIXHOTO OOOUIIMpaHE € CTaHAIO B Kpas Ha
KbCHa—cpeHa topa (KkbceH 6ar—paneH kanoB (Danelian,Robertson, 1995);
2) PoponckusiT MacuB 3aeAHO ¢ 0OAyHUpaHUTEe OGUOIUTH € YBJICUCH B NOTHBAHE
U U3THPIIsIBa METaMOPPHU3bM B PaMKHUTE Ha aM(pUOONUTOBHS (alrec B HHTEpBaIa
62-32Ma(Arnaudov etal., 1990).

BB3PACT HA ITPOTOJIMTUTE B POAOIICKMA MACHB

[Mocnennure n3cnensanus B PoonuTe 0THOCHO BB3pacTTa Ha MPOTOIUTHTE U
BpPEMETO Ha MeTaMop(u3Ma Morar Jja Hi Haco4aT KbM MPHEMIIMBU W3Bou. Hampu-
Mep, HOBHTE KapTUPOBHYHH, JICTAWIHU CTPYKTYPHHU W TMETPOIIOKKH W3CIICIBAHUS,
npoBenern B CeBepHOpoonckara aHTudopma, T0Be0Xa JIO OTICISTHE Ha JIBE SHO-
paHTOBH MeTaMOphHU equHUIN — baukoBo-/loOpansiika n Acernmka (CapoB u
ap., 2006).
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[ony4yenute nperm3an U—-Pb IMPKOHOBM H30TONMHHU T'€OXPOHOIKKH AaHHHU,
KakTO W TSAXHATa OCHHMJIATOpPHA 30HAIHOCT, MokKa3BaT 3a baukoBo-JloOpanbiikara
elMHHIA (JEeBKOKPATHU THACH M METarpaHUTH), Y€ T€ ca MarMaTHYHHU MPOTOJIUTU
¥ uMar ropcka Bb3pact (153,5+4,1 Ma) u Hallo)KeH KbCHOQIIUHACKU METaMOP(PUIbM
55,9+£7,2 Ma (Quadt vonetal., 2006). Ha 3anax or Pononiure, B Kpawuien-
cKara 30Ha, ce HaOIIoAaBaT IOPCKU CKald, HO HE W MarMaTUTH C TaKaBa Bb3PacT.
Te3n naHHM MOKa3Bart, ye pa3KpUBAILUTE C€ MarMaTuTH B Poponure, BKIIOUYUTETHO
u Metao(ruonuTH, He ce Habmonasar Ha 3anaza ot Pononute B Kpawue, HezaBrucuMo
Yye TaM MMa MoA0OHU CeqUMEHTHHU cKaiu. To3u dakT Oe3cropHo JoKka3Ba, ye Pogon-
CKHAT MacuB B Ta3u CH MO3ULMS JHEC € YyKJI0 TS0 3a TepuTopusita Ha bearapus,
pecnekTuBHO bbarapckara niuoda=EBpa3us, M TOH ce € HamHpasl HAKbJE Ha IOT B
MPOCTPAHCTBOTO Ha JAHEIIHOTO ceBepHO Ereilicko Mope, Ha MepuauaHa Ha JAHELIHA
Tecanus u e OWI MPUIBIKEH HA CeBEP OT AMYIMHUCKUS HHACHTOP MPE3 aBCTPHICKO
BpeMe Ipe3 cpeaHara kpena. Peanno Tosa e ErelickusaT XepIMHCKU CpeJUHEH MacHB,
cniopen npencraBute Ha Sl p a H 0 B (1960, cTp.177) 3a naneo30icKUTE TEKTOHCKH
eranu. [locouenara equHMLIA CIIOpE U3CIEABAHUITA U Ha APYTH aBTOPU CE€ CHCTOU
OT METarpaHuTH, METarpaHOJUOPUTH W JIEBKOKPATHU TPaHUTH (OpTOTHAMicH), Hax
KOUTO cliefBaT MeTaMop(O3UpaHu BYJIKAHCKU M BYJIKaHOTEHHO-CEIUMEHTHH CKaJN
¢ OasuueH chcTaB (MeTaba3UTHU Teja), pa3KpHUBaIlIl C€ B MAaTPUKC OT METaNeIUTH
(nmaparnaiicu) (M BaunoB uap., 1984; Koxyxapos,1984;Ivanov etal,
2000). Obmara nebenuHa Ha 1s1ara rpyna ot ckanu (Hapedencka, nnu CutoBcka)
e oxosio 1400-2400 m. Moxe na ce 1ombiaHM Ha Kpast, ye Hapeuenckara rpyna (Cu-
TOBCKaTa) peajiHo € MpeAcTaBeHa OT OPTO- U apaMeTaMOp(HH CKalli, KaTo B JOTHHS
paspes mpeoOiiagaBar opToTHaiicuTe (METarpaHUTH M METarpaHOAMOPUTH, CBUTATa
Jo6panbk—baukoBo (JlykoBuika, baukoBcka n bolikoBcka), a B TOpHUSI — HATIOMHS
Ha IUIMTKOMOpCKa kapOoHaTHa muardopma (Buauma nedennna oxkosno 1500-2000 m).

Hanocnenpk 0s1xa HOCOYEHN T€OXPOHOIOKKH JaHHH 38 MUTMaTHTH OT 3ara Hu-
te Pojomnu, ot gonuHarta Ha p. YenuHcka, KOUTO c€ MPUIpYyKaBaT OT MaJIKU Teja OT
aHAaTEeKTHYEH IPaHUT, 00pa3yBaH B Kpas Ha perHoHalHaTa TUIACTHYHA Je(OpPMaLHsL.
U-Pb n3oronHo natupane Ha HUPKOH M MOHALMT OT TAX XapaKTepU3upa Bb3pacTTa
Ha LUPKOHA KaTo yHacjeaeH oT MarMeH mpotonut (150 Ma) ¢ kopoBo-MaHTHEH MPO-
U3XO0Jl U CMECEHH BBh3PaCTOBH KOMIIOHEHTH Ipu MoHanuTa (59-63 Ma), cBbp3aHu ¢
KpHCTAIM3alUATa HAa aHaTEeKTUYHATa TONMIKa. B nBara ciyuas uma meramopdusbsM
B am(ubonuToB Qanuec, HO caMo O JoJAMHATa Ha p. YennHcKa Toi e mpuapyxeH
C MHI'MaTH3alusl, KaTo Bb3pacTTa Ha npotoiutuTe € eqHa u cbma (Cherneva et
al., 2006). B anoXToHHUTE YacTH Ha eKCTEH3MOHHATA LIeHTpamHOpoIoIICKa CTPYKTY-
pa (CrapueBcka 1 bopoBHIIKa JIUTOTEKTOHCKH €IWHHIIN) YCTAHOBEHUTE MPOTOJIUTH
Ha MeTaMOp(HHUTE CKaJlM CHIIO TaKa Ce OTIMYaBar Mo Bb3pacT. buorntoBute Mera-
rpaHuTy umat okono 150 Ma, a MmeramopgHaTa pamka, B KosiTa ca BHEAPEHHU C SICEH
nometaMop(eH HHTPY3MBEH KOHTAKT, OKa3Ba Bb3pacT oT 450—470 Ma. Tosa e 6e3-
CIIOPHO OPJIOBHIIKA Bb3pacT. B chI10T0 BpeMe obave Ha 3anan B Cppocko—MakenoH-
CKHS MaCHB C€ JI0Ka3za IIUPOKOTO paslpOoCTpaHEHHE Ha OPJOBMIIKH METarpaHUTH
(B benacuna-Jlo3eHcKus), KOUTO TIO CBOMTE METPOJIOKKH, TEOXUMUYHNA U U30TOITHU
0COOEHOCTH HE Ce OTIIMYaBaT OT aHAJIOTHYHH cKainu B ManemeBcka u OrpaxaeHcKa
miaHuHa — oT 451+18 no 462+17Ma (Zidarov etal,2003; Macheva etal.,
2006). Te ca BHeapeHu B ckaiau, kouto umar 550-580 Ma Bb3pacT (ropeH mpoTepo-
300; cope MexayHapoaHaTa cTparurpadceka cxemaHa Gradstein etal., 2004).
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Ho otnoBo B Ponomnute, B ApanHCKara equHHLA, ca OTKPUTH MOPHUPOKIACTHIHH
METarpaHUTH C IIUPKOHH, KOUTO Ca KpUCTaIM3upanu npean okoio 440 Ma, KakTo
U MO-CTapH OT TAX ckayiu. PeanHo B pamkute Ha L{eHTanHOPOMONCKOTO MOAYBaHE B
ApIvHCKaTa IMTOTEKTOHCKA eIMHHLIA HAll-4eCcTO ce pa3KpUBaT T'PAHUTHH MPOTOJIUTH
¢ xepumHcka Bp3pacT —310 Ma(Cherneva etal., 1991,2000; Peytcheva et
al.,,2000; Arkadakskiy etal., 2000; OBuapoBa,2005).

AHaJOrMYHU AaHHU MOTaT ja ce rnocodyar u 3a M3tounurte Pogony, 3a benope-
ykuTe u KeceOupckure MerarpaHuTH, KOUTO ca BKiIoueHH B Crpaxenko-benope-
yKara JuToTekroHcka equanua (bsa pexa—Kexpoc u Kecebup—Kapnamoc), kpaero
M30TOITHO-TEOXPOHOJIOKKN M3cieaBaHus ¢ nmomounra Ha U—Pb u3oronen merox mo
mupkoHH U Rb—Sr n3oroneH MeTon mo BaloBH MPOOH AaBaT XEPUUHCKA Bb3PACT OT
310-340 Ma 3a mepBuTe u 340 £26 Ma 3a Bropute Metarpanutd (Peytcheva
etal., 1992a,b;Peytcheva, Quadt, 1995 ITetiueBa uap., 1996; Bonev,
Beccaletto,2005). XepuuHCKUATE TPaHUTOUIM Ca BHEIPCHHU B CKajHa OCHOBA
¢ Bb3pacT okoio 575 Ma (ropeH HeonpoTepo3oii). AHaloru4Ha Be3pact ot 334 Ma
€ ToJIyyeHa W 3a rpblikata yacT Ha M3tounure Pononu, kosTo 3acsra T. Hap. JlomHa
TEKTOHCKa eIMHMIIA, ChOTBETCTBAIlA Ha enuHuLaTa bsia peka—Kexpoc M posk os,
Wawrzenitz 1995, Bonev,Beccaletto,2005). Rb—Sr uzoronuu
JaHHM 33 BAIOBHUTE MpoOH 0T JKbATHYAICKaTa, WM CPETHOTEKTOHCKATa eIMHHLIA OT
MeTarIaruorpaHuTy ONpeaenaT Bb3pacT oT 160 +19 Ma npu HauyagHO OTHOLIEHHE
51/ St = 0,70544. Tazu Bb3pacT ce MHTEPIPETHPA KATO BPEME HA KPUCTATU3UPAHE
Ha TUIarMOTPaHUTUTE, a METaMOp(O3UpaHETO UM € CTaHaJo Mpe3 KbCHOAIMUICKO
BpeMe (42-35 Ma). ToBa cTpOHIIMEBO OTHOILICHHUE CHBIIA/a C ©3MEPEHOTO B poda oT
MmetaraOpo. Ha Ta3u ocHOBa aBTOpUTE pa3miekKaaT MIarHorpaHuTHTE U radpara Kato
KOMIIOHEHTH Ha METa0(HOJINTOB Pa3pe3 C I0pCKa Bb3pacT U CBbP3aH C OCTPOBHOIb-
TOBa WJIM aKTUBHA ByJlKaHcKa okpaiiHuHa (IleiueBa wu ap., 1996)

BB3PACT HA METAO®UOJIMTUTE U3BBH POAOIICKMA MACHB

3acimykaBa Ja ce 00ChAH MPOOJIEMBT C T€3U META0(PHOINTH, KOUTO C€ Pa3KpH-
Bar no nepudepuira Ha Pomornckus MacuB Ha 3anaj u Or BB Bapaapckara 30Ha u
LInpKyMpOIOTICKUSL CEIMMEHTEH TOsIC U PAa3IMYHUTE [ETHA OT radpa U CepICHTH-
HUTH, HaOJIOJAaBalll Ce Ha Pa3MYHU MECTa M0 CEeBEpHUs CKIIOH Ha LleHTpannute
Ponomnu, a cpuio u Te3u Ha 1or or Pogonute — Ha octpoB CamoTrpaku. Hsikou ot
TSX ca MpEeTHPIEIN U alnuiicku MmeTaMoppusbM. Bb3pactra Ha 0Oxyunpane Ha
0pHUOINTH, KAaKTO CE TIOCOYH TO-Tope Ha 0a3arta Ha uscneaBanusiTtaHaD anelian,
Pobertson(1995), e nacTpimna B Kpast Ha cpefHaTa ropa (KbCeH TOpeH OaT—paHeH
kajoB). ToraBa craBa CMsHa Ha TUNIMTKOMOPCKAaTa CEAMMEHTALUS C IBIOOKOMOpPCKa
(GatnanHa ¢ paguosapuTH) U jaedenu ot Hsikoyiko km oduonutu. J[Hec ca 3ama3eHu
caMo Ha OTJeJIHM MecTa ¥ C HEeI'bJIeH MPOoQuI Ha OKeaHckara Kopa (cioi 1; cioid 2,
2A u 2B — onuBuHOBHU 6azantu (Toneutn), u 2C — AONEPUTOBHU JalKu (MHTPY3HUBHU
aHano3u Ha 6azanture); cioi 3, 3A — uzorporHo radbpo, u 3B — ceprneHTUHU3UPaHU
nepuaoTuTH). Psiko ce cpela mbieH 3amna3eH npoQuia Ha 0OIUIMpaHaTa OKeaHCKa
KOpa, ChOTBETCTBAIA HA U3BECTHUTE TPH CJIOS, TIOCOUYCHU MO-TOpE.

B o6cera na Kecebup-Kapnamockara nutorekroHncka eanauna O veharova,
Sarov(1995),Bonev,Beccaletto(2005)xapakrepuzupar MeTarpaHUTOUIN-
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T€ KaTo S-TUI U MPEJICTaBIIABAT CUH- 10 MOCTKOJM3NOHHH IPAHNUTH, JOKATO MeTaria-
THOTPaHUTHUTE HOCSIT OCOOCHOCTUTE Ha [-THIT OKEaHCKH IIarHoTrPaHnuTH, PopMUpaHH
B 33J/IbTOB BYJIKaHCKH XpeOeT. KeceOupckure MetarpaHuTouan ca aedopmupanu u
MOKa3BaT CEBEPOM3TOYHA [TOCOKA Ha CPSA3BALIM IBUKEHUS.

[To-rope Gemie 3acerHar BBIPOCHT M 32 METAO0(MOIUTOBHS KOMILIEKC, MPE.-
CTaBEH OT IUIarMOTPAHUTH U MeTarabpa o0ade B paMKHUTE Ha BUCOKOMETaMOP(HHUs
KOMIUIEKC, ¢ Bb3pacT okosio 160 Ma (peasiHO TOBa € rOpHOIOpPCKA BB3PACT — OKC-
¢dopn), xouto ce HabmomaBar B oOxBata Ha Bapmapckara 3ona (BbTpemna J{una-
punHa 30Ha) u B Llupkymponornckara 30Ha (Hall-BbTpeIlIeH XeJICHUACH O(QUOIUTOB
nosic — IMHOB, M er cier, 1968). BeB Bapnapckara 30Ha ToBa ca mpeanMHO
nenoo0pa3Hu Tena OT CeprneHTHHUTH ¢ pasmepu oT 10 1o 100 m u ca anoxronnu. B
MO-TOJIsIMaTa CH 4acT Te ca JeopMupanu U HarbHaTH. [lo-Mainko ce cpemar nepuao-
TUTH U IyHUTH U OLIE MO-PSIKO CE CpeLIaT Teia OT MeTaradpo u Aaiku oT nuadasu.
Tyk 0HOMUTOBUAT KOMIUIEKC € MOKPUT OT TUTOHCKU M TOJTHOKPEAHU CETUMEHTH.
OTHOBO TO¥1 BiM3a B 00xBara Ha ropHata topa (155-150 Ma). Ceiiara Bb3pacT umar
u opuonutute or IMHOB (Lupkympoponckara 30Ha) oT paskputusita B CeBepHa
I'spunst (Makenonusi, B paskputusra npu ['esrenu, Opeokactpo, Meramopdosuc,
Kacannpa u Cutonusi) u te3u B 3anaana Tpakusi, KOUTO ce€ pa3KpUBAaT MOJ TEPLU-
€pPHUTE CEIUMEHTU WJIN MOKPHUBAT TEKTOHCKH POAONCKUTE BUCOKOCTENIEHHH METaMop-
¢utH. Te ca pasnpbcHaTH B clieAHUTE JIoKamuTeT: Maxpu, Maponusi, Ipumoc—Menust,
Mukpor—/lepruon, Mannpuna—Merakcanec, Arpuanu 1 J{uIMMOTHXOH, U ca 00enuHe-
HH B O(HOIUTOB KoMIUIEKe EBpoc, KbAETO ca yCTaHOBEHH ILIArHOrPaHUTH, rabpo, Ma-
(bu4yHU Haiiku, IpeCcTaBeH! OT TOJIEUTOBU Oa3aiTH 10 aHAe3UuTH U O0oHUHUTH (B one v,
Stamp fi, 2005). Cpegno-ropHOIOPCKA BB3pacT € ompejaesieHa 3a rabpoTo
no K—Ar meton 3a ampubonuTu u no TpekoBus meto] Ha anatut (160-141 Ma,
Biggazzi etal, 1989). Tyk Mmoxe 51a ce 100aBU U U3CIICIBAHETO HA OPHOIIUTUTE
Ha ocTpoB Camotpaku (Tsikouras,Hatzipanagiotou, 1995). OcrpoBbT
BCBIHOCT C€ SIBSIBa CBBP3BAILO 3BEHO MEXIy O(HOIUTUTE HA 3alaj U Ha U3TOK OT
Poponckust macus. Criopes mocieIHUTE M3CIEe0BaTEeIN Ha OCTPOBa ce HalIonaBa
MOCTIeOBATEIHOCT OT radbpo, TUOPUTH, 0a3aaTH U MAaCUBHHU JOJIEPUTH, KOUTO HAJ-
xBepIAT AedennHa ot 1000 m. PaguomerpuuHo natupane Ha am(puOONIUTH OT AHO-
pHUTH omnpeaesst Bb3pacT oT 15447 u 155+7 Ma (KuMepHK, T.e. OTHOBO TOPHA I0pa).
Criopen ropHuTe aBTOpU OQHUONUTHTE JIeKaT BbPXY (YHAAMEHT, KOMTO € M3rpageH
OT IIUCTO3HU CEPUH C TOPHOIOPCKA-JOIHOKpeHa Bh3pacT. OueBUAHO TO3U U3BOJ €
HEBEpEH, 3aIl0TO He MOTraT TOPHOIOPCKU O(QHUOIUTH Ja JekKaT BbPXY NOTHOKPEIHU
cenumentd (Heimann etal. 1972), ocBen ako He ca HaBleueHU. TakbB QakT HE
ce nmocouBa. Criopes nmocienuute uicieasanus Ha Danelian,Robertson
(1995) ot nnanunara Kanuapomon, Llentpanna ['spuust, pasnonoxeHa Bbpxy Ilena-
TOHMIiCKaTa I0pcka KapOoHaTHa Tardopma, € yCTaHOBHO, Y€ HEHHOTO MOThBAaHE €
0TOEJSsI3aH0 OT CUIIMIU(UIHA BAapOBULX U PAAUOTIAPUTH U MOCIIE Ca MOCIEeIBaHH OT
0(HONUTOBH TUIACTHHU U MeJaHXk. M ToBa chOuTHE € cTaHauo mpe3 cpeaHara opa
B MHTEpBala KbCEH Oar—paHeH KajoB. BChIIHOCT Te MapKupar BpEMETO Ha KoJarc
(moTpBane) Ha ruMTKoBoAHaTa [lenaronuiicka kapOonatHa Tardopma 10 OaTua-
HU IBJIOOYMHHM BCIIEACTBUE Ha KOPOBOTO HATOBAapBaHE OT MPHUABMKBAIIATA CE HA IOT
oduonUTOBa OKEaHCKa HaBlauHa IiacTiHa Ha Bapnapckus okean. Tasu nocnenosa-
TEJIHOCT J0Ka3Ba (pieKcypHHs Kojiarnc Ha mardopmara, CBbp3aHa ¢ pernoHajHaTa
oduonuroBa obayKkuus. PeanHo To3u GakT TOYHO MOCOYBA BPEMETO Ha OOMYKIHS
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Ha ouonutu BHpXy llenaronuiickara mnardgopma Ha OT U CHIIO HA CEBEP BBP-
xy Bapmapckara 30Ha, Llupkymponomnckus ceauMmenTer nosic u Pononute. Tasu
BB3pacT pa3KpHBa YCUIICHOTO MOTHhBaHe Ha Miardopmara mpes3 WiM clied KbCcHaTa
cpenHa opa (KbceH 0ar—paHeH KanoB). To3u U3BOJI HEJBYCMHCIECHO MOKa3Ba, ue
odpuonuTH ce HabIONaBaT Ha 0T OT PoJoncKusi MacuB, HO HsIMa TaKkWBa CKalld
KaKTO Ha 3amaf, Taka ¥ Ha M3TOK OT Hero. Hanuunero Ha 0UOINUTH B HETOBUTE
npelein U ChIIO TaKa M0 CEBEPHUTE MY CKIIOHOBE, a BEpOSITHO U B [ OpHOTpaKmii-
CKaTa HM3MHA, aKO CHhAUM IO ['opHOTpaKuiickaTa TpaBUTALMOHHA TOJOXKHUTEIHA
anomanus ([ a g e B, 1988), omie equH IbT HU JlaBa OCHOBAHUE J1a TBBPJUM, Y€
Pononckuar MacuB W 1siara TepuTOpus Ha ceBep oT Hero no Crtapa miaHuHa ca
OwIn HIKBAE Ha IOr B oOcera Ha ceramHoTo Ereiicko Mope U ca MPUABMKECHU
Y HaBJICYCHHW HA CETallHOTO UM MSCTO Ipe3 cpeaHaTa Kpela Mpe3 aBCTPUUCKUs
nuactpodusbpm. YenoTo Ha TO3W HaBlak ce HaOnrogaBa JHEC BbB BacmiboBcka
IUTAaHWHA [ JISKU BbpXy 3anagHoOankaHcKaTa KapOOHATHA Tpyma, KOATO UMa Ka-
noB-O0apemcka Bb3pact (¢ur. 5).

Ome o Ha 3aman, B oOcera Ha 3anagaute Pononu u Puna nnanuna, nocnen-
HUTE U3CJIEIBAaHUs pa3KpHuxa, 4e WbpBUAT TUN rpanutonan (benvexen un I'ppHya-
pHIla) UMaT TOPHOKPEIHA Bb3PACT, HO BTOPUAT U TPETHUSAT TUII IO U30TOIHH JaHHH
JaBaT Bb3pacT Ha KpUCTaJIN3alus Ha puiickuTe Onorutosu rpanutu (I Tum) okomno
37-38 Ma u oxnaxaane a0 300 °C npenu 36 Ma. OOaue npeABapUTEIHUTE TaHHN
3a MPOTONUTHTE (METaANOPUTH) Ha ApJUHCKATa AMHUIIA, U3TOYHO OT Puickus Oa-
TOJIMT, MOKa3BaT TOPHOIEPMCKa-I0IHOTpracka Be3pacT (253 £13 Ma). Ho takaBa
BB3pacT 248,85+0,70 Ma umar u CKpbTCKHTE TpaHUTOMIM OT benacuua miaHuHa,
kouTo ca yact oT Cppocko—Makenonckust MmacuB (Peytcheva etal., 2005), Ur-
panumenckuat maytoH (OrpaxaeH) — 240 Ma (Zidarov etal., 2004), u te3u
B Xankuauueckus nomyoctpos, CeBepHa ['bpiusi, TpaHUTHT IpU ApHea — MEKIY
210-230Ma(De Wet etal, 1989, Himmerkus etal., 2003).

B Lenrpanaure Pomromu Cherneva etal (1991), Liati etal (2005)
ompenessaT mogo0Ha Bb3pacT 3a METarpaHuTy U 0a3udHU MarMatutu. JlomHo-cpen-
HOTPHACKH BYJIIKAHUTH Ca YCTAaHOBEHH ChIlo mpu KpemMukoBim u ceBepHo oT Bpaua
(Vaptsarova etal, 1979; Jl am 1 H 0 B, 1993). [locnenHust aBTOp cMsTa, 4e
T€ UMaT KOHTUHEHTaJeH pU(PTOB XapaKkTep, CBbP3aH ¢ pa3pyllaBaHETO Ha CYNEpPKOH-
TuHeHTa [lanres—2.

OO0110 B3eTO MOXKE J]a ce OTOENEKH, Ye IOPCKU MPOTOJIMTH OCBEH BHB BHTPEIL-
HOCTTa Ha MacuBa Hali-Janede ce HaOIroaaBar 1o ceBepHara nepudepus (IoJHOKHUE)
Ha Pomonmre, BKIIOYMTENHO W CEPIIEHTHHUTH NpH cenara [Ibpsenen, benamuna,
Kyknen, [InoBauscko, Mexay Kppaxanu 1 MoMumirpas v Ha 10T Ha pa3IuyHU Mec-
Ta Ha MOBBPXHOCTTA B M3TouHNTEe Pomonu u chio Ha 1ba6ounHa nox 300 m ¢ mionn
Han 100 km*> (N ik ova etal., 1995). Te3u, kouto ca BbB BETPELIHOCTTA, Ca Mpe-
Thpenu Meramopduszbpm aMmpuOoauTOB (hanuec, a Te3U Mo CEBEPHOTO TOAHOXKHE HE
ca OMJTM yBJICYEHHU B IOTHBaHE U MPOMEHH U 3atoBa Kok y x ap o B (1966, 1983) ru
BB3MpHEMa KaTo MpoTpy3uu. Tol mpeamonara, 4e Te ca MPOHUKHAIH M0 IbJIOOYNHHN
pasyiomu, HO cien Metamopdusma. Jlo momoOHN U3BOIN JOCTUTAT U APYTH U3CIIEI0-
BaTeJIM, KOUTO MMOCOYBAT OOJUIMpaHe Ha O(HUOTUTH BbPXY CEBEPHHUTE y4acThIM Ha
Ponmoriure (Guiraud et al, 1992). Te orbenszBar Hanmuuuero Ha P-T cimronenu
mucTH npH c. bsina Yepksa, KOUTO ce peayBar ¢ eAHOBB3PACTHH 00ayLIHpaHu opu-
onutu B momHoxkueTo Ha CeBepuute Pomomu. CrmromeHuTte mucTu nocie ca Ownn
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norpe6anu Ha abi6ourHa 10 30 km 1 ca akTUBHM YYacTHHLM B yaeOelsiBaHETO Ha
3eMHara kKopa Ha Pononure.

Haii-BeposiTHOTO OOsicHEHHE Ha CTaBaIlIMTE TOraBa CHOWTHS MOrar Objaar Impen-
CTaBEHH B CIICOHUS B CJie[ OOMyKLMsITa, 3aro4YBalara Koju3us € Omia ¢ pas3iuiHu
KOHBEPIeHTHHU OYEPTaHMs, T.€. C M3IIbKHAIM (MHACHTOPH) U BIUTBOHATH cerMeHTH. Enun
TaKbB U3IbKHAT Kpail Ha Amynuiickara mardopma (1oua), TOUHO Ha 3aBOSI Ha FIOPCKUS
x11e0, e oun Erefickust nuaeHTop, a no Ha n3tok — Cakapuiickust (JI o M u 3 e, 2004). [o-
CIICZHMSAT € U3BECTEH C pa3inyHu MeHa: CtpaHmkaHcky Haelak (HaueB, M ansiko B,
1979), UcranOyncku HaBnak (Sen gor etal., 1984a), CrpanKkaHCKU HaBlIalK
(I' oue B, 1985), Tpakuiicku (/] a1 e B, 1988) umu Maropunen (UymaueHKO u ap.,
2007). Konseprenuusira, npoabiiokaBalia ciie MPUKII0YBaHe Ha CyOMyKIusITa, ChbOupa
€/IMH CpelLy JpyT KOHTUHEHTATHUTE YYacThIM Ha IBETE CPEIyTOI0KHH Myiouu. B pe-
3ynrtar 0aBHO, HO cUTypHO, HHAEHTOPBT ([Tnpun-IlanraifionckusT GOpAEpIEH I, OTKBC-
HaT OT amyJuiicKaTa UBHIA OT MUKPOKOHTHHEHTH) 3all0uBa Jla M3TJIACKBA HA CEBEP
Pononckust MacuB 3aeaHo ¢ sexanms npea Hero CpbOcko-MakegoHCKH MacHB IO
CrpyMmckus pa3nom Ha 3anaj U LleHTpalHOpoJONICKHs Ha U3TOK 3a€IHO C MOKpHUBa-
HIMTE MO-MJIaAH (GOpPMAIMK: MOPAaBUANTE, MAICO30MCKHUTE, BKIIOUUTEIHO U ME30H-
CKUTE (TPHACKUTE, TOTHO-CPETHOIOPCKUTE, TOPHOIOPCKO-I0THOKPETHUTE (DIHIIeBU
yTalku (KanoB-Banamx). OUeBHIHO TO3M MPOLEC € 3aloYHall CIe OTIaraHeTo Ha
3anagHoOaskaHCKaTa KapOoOHATHA TpyIia, KOSTO UMa KajloB-0apeMcKa Bb3pacT, T.€. B
Kkpast Ha 6apema. B Erpononckus bankan, BbB BacunboBcka miiannHa, ce HaOmonBar
B3aMMOOTHOILIEHUTA MEX/y HABJICUEHHUTE MaJe030MCKH, TPUACKU U JIOTHO-CPE-
HOIOPCKH CKalll BbPXY 3amajHoOalikaHCKaTa kapOoHaTHa rpyna. PaskpuBamure B
CpenHoropuero KpucTanuHHu ckanu (ApaeHcka u borypueHcka rpymna, paBHOCHII-
Ho Ha CpbOcKo-MakenoHckusi MacuB — OrpakJeHCKa TpyIia) 3aeJHO ¢ XePUHUHCKH-
T€ TPAHUTOUIU ¥ MOKPUBALIUTE TH HICKOMETaMOP(HH, NMaIIC030HCKH U ME3030HCKH
CKaJIi, ca BCHUIHOCT YacTH OT TO3HM €AMHEH aKpelrnoHeH OJIOK, MPUIBMKEH ciel Oa-
pema. HaBnudaneTo e cTaHamo MMEHHO IIpe3 TO3U MHTepBal, 3a10To CpeaHoropcka-
Ta FOPHOKpEIHA OCTPOBHO-BYJIKAHCKA IbTa c€ € 00pa3yBasa Ipe3 CeHOHa, pasnoiara
ce BbPXY TAX U ' pa3KbcBa. AKO C€ ouepTae 3arajiHara rpaHula Ha IPUBHUKBAHETO
Ha Pojjornickara HaBauHa rioya CIpsiMo BULIATa Ha bankaHuauTe, MoXe 11a ce BUIH,
4e T4 ChBIIaJa HAITBJIHO C PA3NPOCTPAHEHUETO HA HMBUIATA FOPHOEOLIEHCKO-I0JIHO-
OJIMTOLICHCKH CEAMMEHTH M BYJIKAHUTH, KaToO C€ 3alo4yHe OT MecTeHcKusi rpabeH,
Bpexanckust, Cyxoctpen-Jlorogamkus, [Tusaemxkust, boboBaonckus u ce cTUTHE 110
[lepuuikus rpaden. Ha CU B Haii-o0wu1 Bua rpaHunaTta npoabikaBa npe3 [ono-
Obprckus HaBnak (' o 4 e B, 1983) u no-HaraTek T ce HaOIIOABA IO 3amajHaTa
nepudepus Ha Llentpannoro CpeaHoropue 3aeQHO C JISKALIUTE BHPXY HEro aua-
0a3-punuronnen komruiekc (JPK), maneo3oiicku, TPUACKU U TOTHO-CPEIHOIOPCKU
ckanu. YenoTo Ha Ta3u HaBJayHa IUIACTHHA ca JISXKAIUTE HABCAKB/IE C JUCKOPAAHC
BbB BacmiiboBCKa MilaHMHA 11a1€0301HCKO-ME30301CKU CKall BbpXY 3anajHo0alkaH-
ckara xkapOoHaTHa rpyna (kamnoB-Oapem). B ciyuas Te nexar u Bbpxy LlenTpanno-
OankanckaTa (umiika rpyna. Ha Bcsika reosokka xKapTa Morar Jia ce BHIST OTAE-
HU TEeTHA OT TPHACKU U JOJTHO-CPETHOIOPCKH CKaJIH, KOUTO JISXKAT BHPXY (IIUILIKATa
rpyna (kanos-Bananx). Hanpumep Kopduiickust cunknunons, Llenrpannobankan-
CKaTa aHTUKJIMHANA € MPeJHUAT QpoHT Ha Pomonckara HaBiayHa IUTACTHHA, KOATO
Ha M3TOK 3aBbpuIBa cbc CrobeneBckara nepuknuHana (Yemures, 1971). Ha 3anan
B MPOCTPAaHCTBOTO Ha CBOTEHCKaTa aHTUKJIMHAJNA ChIIO C€ HAOII0AaBaT HaBJICYCHU
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nocnenosarenHocTd. Crnopen Kama it 1k u e B (1975) B o0cera na M3npemerikara
CHHKJIMHAaJIa, CBbP3BAILO 3BeHO Mexay bepkoBckara m CBoreHckata aHTHKIMHAJA,
ce HaOmonBar yetupu Hasnaka: Kykeposcku, LlepoBcku, M3npemeniku u Mckpenku.
Tyk e ycTaHOBEHO TOJIsITaHe Ha IKHOTO Oeapo Ha M3apemenkara CHHKIMHANA Ha
ceBep. HaBnakbT € mpeacTaBeH OT 0ObpHATUTE MJIACTOBE Ha TpUaca, JOJIHA-CPEl-
Ha [0pa, BKIIOUYUTETHO 1 3anaaHo0ankaHcKaTa kKapOoHaTHa rpymna (kajgoB-Oapem). B
JOpyruTe HaBnany ydactsar ckanu Ha JIOK u Ha naneo3os (opoBHKa), a TaKa CHILO U
rpanutonau. HaBnaunara moBbpXHHHA € HaKJIOHEHa Ha 1or ipu 30-35°. Hapnaunute
HapylIeHus ca nposiBu Ha Buannukara aucnokanus (C 1. b o v u e B, 1930). [o cb-
miaTa JUCIOKalysl Ha 3amajl B IoJUHaTa Ha p. Humasa ce HaOmonaBa HaBIM4aHe Ha
TPHACKH, FOPCKH CKaJIM, BKIIOUUTeNHO U Canamkara cBuTa (Oepuac-anr).

Bouues u Mocudos (1963), 06acHaBaiKYE CHOTHOMEHHETO MEXKIY Pe-
THOHAJTHOTO M JIOKAJTHUTE HEraTHBHU OCTaThbuHHU IPaBUTAMOHHHA aHOMaJIMK BbB Ba-
CHJIbOBCKA TJIAHWHA, CMSATAT, Y€ Te3M aHOMAJIMH Ca OTPaKeHHE Ha 'bHKOBO-0JIOKOBU
CTPYKTYPH, KOUTO HAMAT IbJIOOKU KOPEHH, MK ca OJIOKOBE B QJIOXTOHHO MOJIOKEHHE.
Jo ceuus nmoka3sareneH u3Boa goctura b or i a H o B (1980), koiiTo mocoura, ue Te-
TEBEHCKaTa U3IMTHATHHA Ce XapKTEepPHU3Hpa C TPABUTAMOHEH MUHUMYM U [IPEAToa-
ra, 4e TOBa € U3LECH OT IBbJIOOUYNHA KIIMH WM € OJIOK B aJIOXTOHHO nojioxkeHue. [lo-
JIOOHU BIDKJAHHS MOTAT Jla ce 3a0eliexar u B ctarusaita Ha M arino v etal., (2000,
c.48). ABTopuTe nocousar, ue TeTeBeHCKUAT OJIOK € alOXTOHHA I1J104a, IPUBIKEHA
ot Lentpannoro CpenHoropue Ha ceBep Mpe3 aBCTPUKCKO BpeMe U HaBJIeueHa BbPXY
TOPHOIOPCKO-T0MHOKpeanus Gpium Ha LlenTpannus [Ipendankan.

Wzrounara rpannna Ha Poponckus akperroHeH OJI0K MOXKe 1a ce poKapa npe3
M3TOYHOPOONICKUTE TOPHOECOLICHCKO-OJIMTOLICHCKU Oaceinu. /lnec rpanunara B u3-
BECTHA CTEIEH KaKTO Ha 3amaj, Taka U Ha M3TOK € 3aMacKHpaHa OT eKCXyMalHsTa
Ha MeTaMop(HHTE AApeHH (CBOAOBH) KOMIUIEKCH Cliell CPEJCH €OleH. TyK ce umar
npeasu OcoroBekust, benopeukust, KeceOupckust, 3anagHopononckure, Puncku-
at u [Tupunckuar coa, Moxe 0u 1 CakapCKUST U APYTd MO-MaJKH siipa OT IPaHu-
Touau ¥ MetTamoppuTh. M Moxke OM Hall-MHTEPECHO NP MHTEpIpETalusiTa Ha TO3H
AKpEeLMOHEH HaBJICUCH TEPEH € Jallid U Ha IOT MOXKe Ja Oblle OrpaHuyeH ¢ HAKAaKBa
rpanuna. O4eBHIHO TakaBa IpaHMYHA WBUIA MPECTABISIBAT OTHOBO TOPHOEGOLICH-
CKO-JIOJTHOOJIMTOLICHCKUTE OaceiiHu, Karo ce 3amo4yne ot M3rounoponomnckute (M3-
TOYHOPOAOIICKO-3aMaAHOTPaKUiCKa MarMaTiuyHa 30Ha; Y an e v et al.,1995), npes
Cwmonsackust, Butunckus u Ha C3 otHOBO Mectenckusi, bpexxanckus, Cyxoctpedn-
ckus, [usnemkus, Kamennmkust, bo6oBnonckus u ce cturde ao Ilepaumkus rpa-
Oen. Te BcuukuTe ca pa3moyioKeHU B nepudepuara Ha NpUABHKeHUs Ha ceBep Po-
JIOTICKH OJIOK, 3aII0TO TYK € Hail-u3ThHsAJIa 3eMHaTa KOHTHHEHTaIHa Kopa. BepostHo
TYK MOTarT Jia ce J00aBsT U ManeoreHckuTe OaceiiHu B MakeJoHUs, HalpuMep MpH
KparoBo u 3:1eT0BO, KOMTO CBILO CE SIBSIBAT 33 (PPOHTA HA OTIAECTHH CPETHOKPETHH
HaBnany. B Haif-o0mm Bu Ta3u OaceiiHoBa MBHLA ChBMAJa C MajleoreHckara Make-
noHo-Pononcko-CeBepHoereiicka marmarnyHa 3oHa (MRNAMZ) (Dabovs ki
etal, 1989; Harkovska etal., 1998). [locouenara mo-rope rpabeHoBa UBHLIA
Oenexu rpanunara Mmexnay Ereiickus ungentop (I[Tupun-Ilanraiionckus) u Pogon-
CKara HaBJlayHa IIaCTHHA. BCBITHOCT MO AonuHaTta Ha p. MecTa ce mpokapsa u 3a-
nazHopopornckara (MecTeHckara) I0)KHOBEPTeHTHA 30HA Ha CPsI3BaHe, KOSTO OTIEIsS
nutotekToHckuTe equunun (Mecta, Cnamen n Capauna) ot equaunata Oouaum.
Jomycka ce, ye chbOUTHETO Ce € CIYYMIIO CIel MUTMaTU3alusiTa U eKCXyMalusITa
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Ha Pononure, HO mpeau BHeApsBaHeTo Ha Puno-Pononckus 6aronut, okoio 40 Ma
(Sarov etal.,2008); Gautier etal,2001;Gerdjikov,Milev,2005).
AKO TIPOJIBIDKUM Pa3ChK/ICHUATA B Ta3W HACOKAa Ha 0as3ara Ha MOCICAHUTE
AbJIOOYMHHN CEU3MUYHM PpOopuIMpanus Ha 3eMHara kopa B M3rtounure Pomornn
(Benuer uap., 1978; Mocudos uuap., 1980; [laues, 1988; Nikova et
al., 1995; B ene B, 1996), e ce yTouHH B MHOTO TOJIsSIMa CTEIIEH TEKTOHCKATA T10-
3ULMA U JTUTOTEKTOHCKATa mocieaoBarentHoct Ha M3rounute u Lentpanaure Pomo-
1 ¥ Hali-Bede Ha B3aMMOOTHOILICHUATA MEKAY TsIX. 110 M3BbpIIEHOTO ABI00YHMHHO
npoduirpaHe Ha OTpa3eHH BhIHU B M3Tounute Pomonu ce ycraHoBsBa, 4e peanHo
no rpanunara mexxay Pomonckara u [lpapononckara Haarpyma, cera no CrapueBcka-
Ta 30Ha Ha cps3BaHe, ce HaOMoAaBa YeJ0TO Ha PErHOHATHO HaBJIeUeHaTa Iioya Ha
Wzrounnte Pononu Ha ceBeposanan. [lebennHara Ha TEKTOHCKHS MOKPOB B paiioHa
Ha ApAWHO € okoJo 12 Km, a Ha M3TOK OT YeJIOTO Ha TeKTOHCKaTa 30Ha Ha M3TouHo
poxnorickust ¢ppoHT noctura 1o 18 km (B e 1 e B, 1996). [liiouara e HakIOHeHa Ha
FOTOM3TOK 1o BI'bJI 30-35°. ABTOpBT MHTEpIIpETHpa TEKTOHCKATA 30HA Ha M3TOUHO-
ponornckus ¢ppont (T3UPD) karo miaoua, reHETHYHO CBbp3aHa ¢ OOAYKLUATA Ha T10-
TeXKaTa cyOokeaHcKa kopa Ha M3rounute Pomonu, nmpuHamiexana Ha ABHXKeTa ce
npubimsurenHo Ha C3 u C MUKpOIUIOUa, BbPXY MO-JIeKaTa KOHTUHEHTATHA KOopa Ha
Hentpannute Pononu. B cpeanara yacT Ha KopaTa € yCTAaHOBEH BUCOKOOTpaXKaTeleH
CIJIOH, KOWTO aBTOPBT CMATA, Ye MPEACTaBIsIBa Oa3aiHa IIOCKOCT Ha OTIICNBaHe (Jie-
TauMBHT), Pa3MOJI0KEH B OCHOBATa HAa HaBJlayHATa IJI04a. 13U IUIOCKOCTH ca MpH-
JIPY’)KEHU OT MIJIOHUTHU3UPAHHU UBUIM U BCBHIIHOCT Pa3ACiAT OTACITHUTE TEKTOHCKU
rwiactuHU. KbM nocodenara nHpopmaims MoraT Jia ce J0OaBsIT rPaBUTAIMOHHUTE
ACePOMAarHUTHUTE JJAHHU, TIOYYCHHU TIPU U3CIIe/IBaHe TepuTopusTa Ha M3tounute Po-
JIOTIH, OTPaHWYeHa Mex Ty Ip. Kbpmkanu Ha ceBep U ObiIrapo-rpblikaTa TpaHMIla Ha
tor (Nikova etal, 1995). Copea ropHuTe U3CIeIOBATEIH HA AbIOOUYNHA OKOJIO
300 m oT MOBBPXHOCTTA c€ HAOIIOAABAT CKPUTH TeJla OT YaCTHYHO CEPIICHTHHUTH-
3upaHu yiarpamaduaHu ckanu ¢ pazmepu okono 100 km? B cnyyast e oueBuaHo, 4e
oduonUTHTE BIM3AT B ChCTaBa Ha TOpHATa MeTaMOp(Ha eIMHHIIA, KoeTo Oele mpe-
MIOJIOKEHO U OT Jpyru uacnenoBarenu (Bonev, Stamp f11i, 2005). ['panunara
mexny Llenrpamaure Pononu (Crapuesckara 30Ha) U V3To4HUTE € pasmiekaaHa win
Karo pasniom Ha otnensiHe ([ van o v etal., 2000), uiu kato 30Ha Ha cpsi3Bane (Cap o B
u ap., 2006). [To-pano Ta3u rpanuLa ce OTbXAECTBsBalIe ¢ L{eHTpanmHopoaoncKoTO
rpaBUTalMoHHO cThnajio (B emnue B u ap., 1978), xoero ciopex /| a u e B (1988)
Beue MPEACTaBIsABA CETMEHT OT 31aTorpaa-IMOoNCKus rpaBUTalMOHEH Tpexoy (rpa-
BUTAIIMOHEH JMHEaMeHT). Tol mpeacTaBiisiBa 4eJIOTO Ha HaBJIayHATa TUIACTHHA Ha
Tpakutickust meradnok Ha FOrouzrouHoOwBIrapckus ApI0OUNHEH HaBiak. Ha 3aman
or LleHTpaaHOpOJONCKUS IpaBUTALIMOHEH Mpexoy ce mpoctupa FOrozamaaHoObi-
rapcKusT abJ0ounHeH Hapnak (Pomonckust meradmnok). Te3u qbpI00YMHHN HaBIIAIU
ca eneMmeHTH Ha FOxHOOBITapcKara reogMHaMUYHa 00s1acT, 0POPMEHH Npe3 aMuii-
CKHSl €Tall U ca Pa3MoyioKEHU BbPXY IOKHUTE CKIOHOBE Ha MM3MHCKUS MEradiioK.
Bb3HukBaHEeTO Ha Te3W HaBJIALM MOXKE JIE€ C€ CBbpKE €AMHCTBEHO C MPOIECUTE Ha
3akpuBaHe Ha Me3oretuca (Bapnapckus MuUkpookeaH) nipe3 nonHara kpena ([ a g e B,
1988, c. 304.) (®ur. 3). Tyk, ako TpsiOBa Ja ce HAMPaBU HIKAKBO W3MEHEHHUE Ha Ta3u (u-
rypa, € a ce 100aBu BbPXY Hesl CTPYKTYPHHSAT KOMIUTEKC A, 00pa3yBaH B Kpast Ha baii-
KaJICKMSI eTarn (aBTOXTOH) Ha OBBPXHOCTTA, U TOH BCBHIIHOCT € OrpaskIeHCKHUAT OJI0K
= CpbpOcko-MaxkeqoHCKUSIT MacuB. TyK M34epTaHuTe CTPYKTypHH KoMmIiuiekcu b, B
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u [ peanHo He chiecTBYBar. 3aToBa AedennHaTa Ha Pomonckus MacuB Ha U3TOK OT
OrpaxaeHckus 010k e Hag 50 Km 1 caMo BbPXY HEro MOTar Jie Ce ThPCAT Te3H KOM-
IUICKCH, KOUTO (hopMUpar ynedesieHaTa My Kopa M TYK € TOYHOTO MSCTO JIa CE ouepTae
pasioM Ha OTAeNsHe (AeTauMBbHT). M neficTBUTETHO TOM ce mpokapBaor Dinter u
R oy den (1993) karo Northern Greece Strymon valley detachment fault.
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Our. 3. ['eoqrHaMUUEH MOJISN Ha CTPOEKa Ha 3eMHaTa Kopa 1o npoduia [erpuda-Hukonon (1o
M aues, 1988; c nompiuenus, 2013 ): 1 —ropra manTns; 2, 3,4 15 — CTPYKTypHH KOMIUICKCH B
KOHCOJUIMPaHaTa (MarMeHO-MaTaMop(hHa) Kopa; 2 — CTPyKTYPEeH KOMILIEKC A, Half-peBeH, 00pa-
3yBaH B Kpas Ha balikanckus erar (aBTOXTOH); 3 — cTpyKTypeH Komiuieke b, ¢ knmunoBuana ¢popma,
00pa3yBaH BEepOSATHO B Kpasi Ha MaJIC030CKMs WIIM Ha4yaJIo0ToO HAa ME3030MCcKus eTar (anoXToH?);
4 — cTpyKTypeH KoMIuleke B (ol ¢ HOHM)KEHH CKOPOCTH—BBIIHOBOJ) € MPEIIONAraeM Ceau-
MEHTEH MPOU3X0A (aBTOXTOH), 5 — aJIOXTOHHU IDTACTHHH Ha CTPYKTYpeH KoMIuteke [, m3rpageH
OT CTapH MeTaMOP(HU CKalIH, TPAHUTOTHANCH M TpaHUTH (KOMIUIEKCEH aJOXTOH, 00pa3yBaH
Ipe3 aNmuiCKus eTarn); 6 — CeAUMEHTEH CI0H (CTpyKTypeH xomruiexce J) B Musuiickara miat-
(hopma (aBToxTOH); 7, 8 1 9 — CTPyKTypHU rpaHuuu: 7 — rpanuna M, 8 — Pz' ropHa noBbpXHHUHA
Ha CTPYKTYpEeH KoMIUieKC A, 9 — Mz' ropHa NOBbpXHHHA Ha CTPYKTYpeH KoMIuieke b; 10 — cens-
MUYHH IpaHuiy; 11a — MOBbpXHUHU Ha HaBJAIM (CTPYKTYpeH Komiuieke b), 116 — pazmomu; 12
— [0JIOKEHHUE Ha u30TepMUuHaTa nosbpxHuHa Ha Kropu (600 °C) 1 Bb3MOXKHU MarMeHH OrHUIIA

JloTyk msimaTa HHTEpIpeTarys ¢ H3BbPIICHA Ha OCHOBATA Ha INICHTTEKTOHCKH MPEACTaBU
U T€0JIOr0-TeKTOHCKHU JaHHH, KOUTO 110 CHIIECTBO C€ HAMHUPAT B Pa3KPUTHATA HAa PA3INIHU I'e0-

JIOKKH TIOCTIEJOBATEITHOCTH.

Morar a1 1a ce HaMepsaT reo(pU3uyHU JaHHU, KOUTO Ja MOAKPEISAT MOA00HH
CBBPEMEHHU IUICHTTEKTOHCKH TpencraBu? Haii-mobpa BB3MOXKHOCT 3a IOIBJIHU-
TCJIHA I/IH(i)OpMaIII/ISI MOXEC JJa C€ IOJYyYU OT I'paBUTAllMOHHATA XapaKTCPUCTUKA Ha
TepuTopusATa Ha bbirapus. I paBUTallMOHHOTO OJIE HA CTpaHaTa Ce XapaKTepusupa
ChC cioxHa Mopdosorus u roisiMo paznoobpasue. Criopen /I a 4 e B (1988) Ha Te-
putopuara Ha bearapus ce HabmonaBaT TpY TPaBUTALMOHHMA aHOMAJUHM OT 30HA-
JICH TUII, KOUTO CE€ HAaMUpaT B CJIOXKHH B3aUMOOTHOLICHUS. [To-BakHnTE 0OCOOEHOCTH
Ha TPAaBUTAIMOHHOTO TIOJIE Ca CIEAHHUTE: KOHTPACTHOCT HA TPABUTAIIMOHHUTE aHO-
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Our. 4. Cxema 1 paifOHIpaHE Ha TPABUTAIFIOHHOTO I10JIe Ha TepuToprsTa Ha bearapus ([ ad e B,
1988): 1 — rpaBUTAIMOHHH TIPEXOIN: a — MEXK/Ty30HAIHH, pa3rpanndaBanm Pomorickara, Tpakuii-
cKata 1 MusmiicKaTa TpaBUTAllMOHHA aHOMAJINA OT bpBHU Kitac (A — 3marorpan-Amoboncku, b —
bankancku); 6 — pernonanau (M — Mapuniku, C — Crpymekn, JI — JleOnumku, X — Xucapckw,
E — Erpononcku, H — Herymescku, En — EnxoBcku, br — cucrema ot npexoau oxosno Bypra-
CKHSI MAKCHMYM); 2 — OCH Ha: a — IT0-BayKHM TpaBuTannonHu xpebern (I — l'opHOTpakuiicku,
la — Csorencku, 11 — Kpanmuzen, 11 — Berpunckn, IV — [Tomoscku, IVa — IIneBenckn);
0 — rpaBuTanMoHHa jaenpecuu (mudpute B Kpbraera: 1 — Pomgoricka, 2 — CrapornyiaHHHCKa,
3 — JlomHOKamuuiicka, 4 — Makperka); 3 — rpaBUTallMOHHA MakCUMYyMH () 1 MUHUMYMH
(0) ¢ pernonanHo 3HaueHue; 4 — APYrv TPaBUTALMOHHM MakCUMyMH (2) U MUHUMYMH (0);
5 — rpaHUIM MEXAY CTPYKTYPHHUTE 30HHU; TPABUTA[IOHHN aHOMAJIUU OT BTOPH U TPETH KJIac:
B CeBepHa boenrapus — CeBepon3TouHOMHU3HMiicKa rpaBUTAMOHHA 30Ha (Makcumymu: BT —
Berpuncko-TonOyxuncku, UK — Ncnepux-Ky6patcku, [T — [Tomoscku, Cn — CacoBcku, Xt
— Xutpuncku, Tin — Tronenoscku; muaumymu: Bu — Bapnencku, Ty — Tytpakancku, P3 —
Pasrpancku, K — Homnoxamuniicku, TII — Teprosummxo-IIpoBaauniicka rpyna); Llentpain-
HoMu3HuicKka rpaButanonHa 3oHa (Iln — ITneBencku makcumym); FOM — FOxxHOMU3MICKH
rpaBUTaIMOHEH Tpexon, Mk — Makpemkn muanmyM, 3l1p —3anagHonpendankaHCKH Mak-
cumyM, Cn — CiauBeHcku MunuMyM; Bn — Bunnnckn makcumywMm; FOroszananna bwiarapus:
P — Pomonickn muaumym; Cr — CpegHoropcku MUHEMYM, [ 'T — [OpHOTpakuiCKH MaKCUMyM;
Kpanmmnno-3amnagHocpesHOTOpCcKa rpaBuTaonHa 30Ha (@1 — @nopomrky Mmakcumym, 1 —
Juxancku makcumyM, I1 —IlenxsoBcku MakcumyMm, Co — Coduiickn munumyMm); I' — I'omeuka
(3anmagHobankancka) 30Ha; FOrousrouna bearapus — M3rouHoposoricka 30Ha; MAKCUMYMH:
K — Kepmxamniicku, Kc — Kecubupekn, T — Tunrsascku, Cp — CrpanmpkeBcku, ['n — ['opcku
n3Bopcku, Xp — Xapmannuiicku, Ck — Cakapcku, Pa — Pagosenku; muaumymu: To — Tomo-
nosrpajcku; CTpanmKkaHCKo-Bypracka rpaBuTanimoHHa 30Ha, MakcumyMu: Pn — PaygHeBckn,
Mpu — Manactupcku, MM — Mamapuesckn, Tm — Tamapuncku, b — Byprackn, FOc — FOromns-
TOYHOCTAPOTUIAHUHCKY; MUHUMYMHU: Dk — Dakniicku, CT — CTOUIOBCKH
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@ur. 5. Vneiina cxeMaTHYHa TEKTOHCKA KapTa HA CPEIHOKPETHUTE (aBCTPUIICKH) HaBIIAIH
Ha TEpPUTOPHSITA HA balkaHCKUs MOIyoCTpOB

Mannu (OTPHUIIATETHU Ha I0T03amajl U TOJOKUTEITHA Ha FOTOU3TOK M CEBEPOM3TOK);
IIBJTHO OTCHCTBHE HA CHOTBETCTBHE MEXKIY OOIIaTa 30HATHOCT Ha TPAaBUTAIIHOHHOTO
MoJie ¥ BB3IMPHETaTa cXxeMa Ha TEKTOHCKO pailoHWpaHe Ha bhirapus; momdepraHa
XEeTepPOTeHHOCT, NMPOM3THYAIA OT CBOEOOPA3HOTO MpecHYaHe Ha TPaBUTAIMOHHUTE
eJIEMEHTH ChC CeBepo3alagHa U CeBEPOM3TOYHA MOCOKA; HAIMYHME HA M3PA3UTEITHH
JMHEaMEHTH B TPABUTAIMOHHOTO MoJie (TPAaBUTAIIMOHHH TIPEXOH) W TIPUBHP3AHOCT
Ha 30HHUTE C OTPUIIATETHU cTOWHOCTH B OT03anmagHa beiarapus kbM Hali-BHCOKOTIIIA-
HUHCKHUTE TepeHH Ha bankanckus momyoctpoB. Te3n ocobeHOCTH TOKa3BaT Oe3CcTop-
HO CJIO)KEH ChbBPEMEHEH T'€0JIOKKH CTPOEXK Ha TEPUTOpHATa Ha bparapus.

Ponorickara rpaBuTaniionHa 30Ha o0XBalla 3amajHara 9acT Ha Pomorckust ma-
cuB, llenTpanmnoro m 3amamHoro CpemHoropue, 3amamgHoOaIKaHCKaTa TEKTOHCKA
30Ha, Kpauiuaure, u3TouHuTe yactu Ha Tumornikara u JIy>kHUIIKaTa 30Ha Ha TepHU-
topusTa Ha CrpOns, KakTo 1 yacTh oT CprOcko-MakeoHCKus MacuB. Ha ror qoctu-
ra J10 0. Tacoc B Ereiicko Mmope. Ts ce XxapakTepu3upa ¢ OTpUIIATETHO IPaBUTAIIMOHHO
TIOJIE ¥ CTIOKHA MOP(OJIOTHS 1 TIPEICTaBIABA ICTIPECHOHHa 00IacT Ha rpaHniaTa M.

Tpaxkutickara (McranOyickara) rpaBUTAIlMOHHA aHOMAJIHSI TIPUTEKABA TTOTIOMKH-
TEJTHO TPaBUTAMOHHO TIoe u oOxBama M3rounute Pomornm, M3tounoro CpemHoropue
3aemHO cbe Cakap u CTpaHmKa U FoKHaTa acT Ha UepHoMopckus mend. YacT ot Hero
ca cpi1o M3rouna u 3amagaa Tpakus. B kontunenTamHa Typiys TyK BEposiTHO TpadBa
na ce otHecar [lontuante (Ctpanmka u McranOysckara 30Ha criopeq Sengor etal.,
1984a). Te3u aBTOpH TMpHeMaT Ta3u 30Ha 3a HaBnak (Istanbul Nappe).
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I'paBuTallMOHHUTE 30HU C€ OTACIAT €HA OT JPyra MOCPEICTBOM PETHOHATHH
rpaBUTAIMOHHU mpexoau. [loBeueTo m3cnenoBarey npuemMar Te3u MPexoau 3a Jiu-
HEaMEHTH B MOP(HOJIOTHsITA HA TPAaBUTAIMOHHOTO Tosie. Te Hall-uyecTo UMar mpaBo-
JIMHEWHA Wi AbroBuHa (opMa C pasiauyHa JbDKUHA, ITUPOYMHA U aMIUIUTYIa U
MOTaT Jia OTpa3sBaT Pa3IUYHU TUIIOBE CTPYKTYPHU: pa3IoMu, (MICKCYypH Ha ILTBTHOCT-
Ha TPaHUIA, TCKTOHCKA JIMHUS MEX]y OJIOKOBE C Pa3JIMYCH ChCTAaB U CIICAH OT Ha-
BJIAYHH TIOBBPXHUHU. Hali-4ecTo AbroBUIHHUTE MPEXOIH WK CThIIANA Ca XapaKTePEeH
€JIEMEHT Ha I'PaBUTAI[MOHHOTO TIOJIe B anmuiickara obnact Ha FOxHa bwirapus u
MpPEACTABISABAT HABIIAYHU CTPYKTYpHU. B reodusnunara nureparypa mo-ocoOeHO
3HaYEHUE OT TEe3U JUHEaMEHTH uMa 3iatorpaa—ImOoiickara rpaBUTAIMOHHA Jbra
(Mocudos, 1982; /1 aue s, 1988), EMune-3aropcku, JIumMurpoBrpai-sImGon-
cku rpaBuTanuoneH npexon (BenueB u ap., 1970; laues, 1978; o6 p e B,
Iy xwumn,1974)

BankaHCKUAT rpaBUTALIMOHEH MPEXO PeaTHO ¢ TpaHuIa Mexay lIpeabdankana
u Crapa miaHWHa U ChBHaga o0 B3eto cbe CTapolUIaHWHCKATA YCITHA JTUHHS H
3aBbpinBa ceBepHo oT Kanodep. U o criiecTBo Toit 0Tpasspa IUIbTHOCTHU HEEIHO-
POIAHOCTH.

Oxo10 Ponorickust MacHB ce OTIENAT ¥ JIOKATHUTE rpexoan: Mapuiinku, CTpyMm-
cku, llenTpanopononcku u Jleonummku (/1 a 4 e B, 1988). Jlocera Te3u npexonu ca
O OOSICHSIBaHU KaTo JIBJIOOYMHHU Pa3JIOMU C BEPTHKAIHO OTMECTBAHE Ha TUTBT-
HOCTHHUTE IPAHUIH U C pa3lIMYHA IBIOOYMHA Ha IPOHUKBAHE B 3eMHaTa Kopa. BebI-
HOCT TE€3HU JIOKAJTHU OKOJOPOAOICKH MPEXOAH ca 30HU Ha JETAUMBHT MPU €KCTEH3U-
aTa U eKcXymalusita Ha Pogonckus metaMopdeHr MacuB 3a Bpemeto oT 62 o 32 Ma
(Arnaudov etal, 1990 ). OueBunHo Tyk TpsiOBa ga ce nobasu u KOrozonamHo-
pozmornckata rkHoBeprenTHa (MecTeHcKaTa) KOMIUIEKCHA 30Ha Ha cpsizBaHe (Sarov
et al., 2008).

I'paBUTalIMOHHUTE 30HU M MIPEXOU (PAKTHUSCKH PA3KPUBAT CIOKHISI TCOIOKKH
CTPOEX Ha TOPHUTE HUBA Ha 3eMHaTa kopa jio 10-15 km gein0ounna.

[InpTHOCTHHTE HEeTHOPOAHOCTH Ha lOkHa Bhirapus BCHIIHOCT OTpa3siBaT
CJIOKHHUSL M1 MHOTOCIIOCH CTPOCIXK, M3TPaJICH OT aBTOXTOHHU M AJIOXTOHHU Y4aCTbhIIH
U TepeHU ¢ MeTaMop(eH XapakTep, NpUAPYKEH ¢ MarMaTu3bM. 3aTOBa HSIMa ChBIIa-
JICHHE MEX]Ty TTOBbPXHOCTHUS T€OJIOKKHU U JbIOOUNHHUSI TPABUTAIIMOHEH CTPOCK.
[IpuunHara 3a MpUABIKBAHETO HA AJIOXTOHHHUTE TepeHH (TUIOYH) Ha CEBEP-CEBEPO-
M3TOK C€ IBJDKHU Ha Koyn3usaTa. OcoOEHOCTHUTE Ha CTPYKTypaTa Ha OKOJIOPOIOTICKUTE
MIPEXOJIN HACOYBAT JIa CE MOTHPCST HIKOU I'COJIOKKH (PAaKTOPH 3a TIXHOTO OOSICHEHHE:
a) HATPYIIBaHE B TPABUTAIIMOHHUS MUHUMYM Ha aJIOXTOHHH TUIACTHHH, H3TPAJICHU OT
JICKW Matepuasiv (TpaHUTH U MeTaMOp(UTH) U 00pa3yBaHH B Pe3yJTaT Ha aBCTPUK-
CKUTE U CYyOXEPIIMHCKHUTE HABIMYAHUS ¥ KbCHOQIIUHCKA METaMOP(PU3BM C Bb3pacT
Mexay 69-32 Ma (Apuay oo B, 1990). Ot apyra crpana, Ponornckara rpaButa-
[IMOHHA aHOMAJIHSI CE XapaKTepU3upa ¢ OTPUIIATEIICH 3HAK HA IPAaBUTAIMOHHOTO T10JIC
U clIokHA Mopdomorus, 1okaro TpakuiickaTa mpuTexkKaBa AU(QEPESHIIMPAHO MTOIOKH-
TEJHO TPABUTALMOHHO MoJie. [ paBUTAIlMOHHUTE PETMOHAIHYU U JIOKAIIHU aHOMAJIUU
OT MO-BHCOK KJIAC 0TPa3sBaT Ie0JI0KKHUS CTPOSIK B PAMKUTE HA €JIHA CTPYKTYPHO-TEK-
TOHCKA 30HA ¥ B TAX HAMUPA OTPaKCHUE TUThTHOCTHATA HESAHOPOIHOCT Ha TOPHUTE
y4acThIM HA 3€MHATa KOpa, B T.4. HA CEAMMEHTHUS M BYJIKaHO-CCTUMEHTHUS CJION
U TEXHUTE MOUIOKKH. [locoueHnTe mo-rope rpaBUTALMOHHU JaHHHU HEJIBYCMHCIIC-
HO TIOTBBPIKJ/IaBaT HAJMYUETO HA JIBa TepeHa (HaBJICUCHU ILJIOYH), KOUTO MOXEM Ja
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ru HapedeM choTBeTHO Ponoricku (Ereticku) u Tpakuiicku (McranOyncku) (dur. 5).
KbM ka3zaHoTo 10TyK TpsiOBa Aa ce 100aBU eqHa 0COOCHOCT Ha HaBIMYaHETO Ha Po-
JIOTICKUSI aKpEeLIMOHEH OJIOK M TepuTopHsATa Ha 3anax oT CTpyMckus pasiom. TpsoBa
Ja ce 0TOeTIeKH TOMSIMOTO pasnune Mexay Pomornckara obnact u tepena Ha Kpa-
ume. Tyk ce odeprasa roiasiMa pasjivka MEXIy €IHOpPOJHATa, ¢ HaMaJIsBaIlX CTOH-
HOCTH OTpHILIATeNIHA IPaBUTALIMOHHA enpecus Ha PogonuTe, 1 Ha peayBaliara ce o
Herosara nepudepus Ha ceBepo3anaj, B Kpaumenckara o61act, UBHLA OT JIOKAIHU
rpaBUTalMOHHU MakcuMyMmu: buctpuiku, [lagemxu, Cyxocrpencku, Oponomku,
Jukancku, byunncku u Bakapencku. Tesu cmyrutenu ca cebp3anu ¢ Oposoika-
Ta cBuTa 1 Ctpymckara auoputoBa ¢opmauus ([ a 4 e B, 1988 ). Llenrpannoro
Cpennoropue ce otaens ot KpaumeHckara oonact ¢ jjokaiHus ETpononcku rpasu-
TalMOHEH MPEX0[l, KOMTO BCHUIHOCT € MpoAbbkeHne Ha CTPpyMCKHUSI TpaBUTAIIIOHEH
JIOKaJIeH JuHeaMeHT. OueBUIHO MEX/1y OTASIHUTE HaBIauHU IUIACTHHY ce HaOona-
BaT TpaBUTALlMOHHM Npexoau. B cioyuas ToBa e LleHTpasHOpOJOTICKUAT CETMEHT Ha
3narorpaa-Smoonckus u Crpymcko-ETpononckusi rpaBUTanuoHeH npexoa. Moxke
Jla ce MpeanoiIokH, Ye OCAeI0BaTeTHOTO HaBIMYaHe € 3all0YHaJI0 OT 3aaj Ha u3-
TOK: MbPBU POJONCKHUAT, MaJIKO MO-KBCHO MOpaBCKUAT CI0KEH KOMIUIEKCEH HaBJaK,
cbllo HaBmauute Ha lernka n CynpareTuka Ha pyMbHCKa Teputopus B FOxnute
Kapnatu u CopOust u Hakpasi — Tpakuiickust (¢ur. 5).
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GEODYNAMICS OF BULGARIA (PART II)

H. Spiridonov

(Summary)

The publication, which is Part II of the paper, considers the paleogeography and
paleodynamics of the territory of Bulgaria. It is considered as part of the Moesian
platform, accordingly the southernmost protruding of Lavrasia, also known as the
Bulgarian plate. The latter is part of the spacious supercontinent Pangeya-2, spread-
ing from one pole to the other. Its destruction started namely during this period. The
Jurassic sedimentation onto this area started by continental depositions during the
Hetangian and Lower Pliensbachian. They are located with clearly and abruptly
marked boundary onto a motley pad with angular discordance over the Paleozoic and
Triassic. Further above follow sea sediments from Upper Hetangian. Actually, they
are observed to the north of the Kyustendil-Ihtiman-Stara Zagora-Elhovo line. Some
200-300 km to the south of it, the Jurassic Vardar-Izmir-Ankara subduction zone was
spreading, as part of the Mesotethis Ocean. After the Callovian, the whole Southern
Bulgaria started lifting up and began to supply with sediments the post-arch troughs
which were forming at that time: Nish-Troyan, Svetlyano, Treklyano,Kraynene.The
subduction ended in powerful abduction of ophiolite plates during Late Upper Batho-
nian—Early Lower Callovian, which were a couple of kilometres thick. Today, they
are observed in the Vardar zone (internal Dinaride zone) and in the Circum-Rhodo-
pean sedimentation belt (innermost Helenide ophiolite belt. It continues in Turkey as
the well-known Ovassik zone, which is observed from the Lesbos Island to the west
to the Tokat Massif to the east in Central Turkey, also in the Rhodopes, but later mod-
ified by Alpean metamorphism. The formation of the post-arch flysch troughs (Troy-
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an, Svetlyano etc.) according to plate-tectonic postulates is caused by a kick of the
subduction zone’s link in the ocean’s direction. This last event resulted in stretching
in the rear of the upper plate, in our case the Moesiian plate (Lavrasia), and formation
of flysch troughs on its periphery. Therefore, in them, compression accompanied by
folding cannot occur. The transition from subduction regime into collision regime,
which started in the end of Middle Jurassic after the ophiolites’ obduction, does not
take place instantaneously, but takes millions of years whereas meanwhile, under the
collision zone, the cool and thick edge of the subduction ocean plate continues exist-
ing, i.e. Intraplate subduction takes place. It lasts from Middle Jurassic till the end of
Aptian (more than 50 million years) to end in the powerful Alpine thrists. Together
with the subducting ocean plate, parts of the upper continenral plate are also involved
in subduction and at depth greater than 20 km their metamorphism takes place. In
our case, this is the Rhodopean Massif. It may be added here that, in the process of
collision, in the space between the converging plates, various Tectonic elements fall
in (blocks, microoceans etc.), which are united in a motley mosaic — a Tectonic col-
lage also known as ,,terrains®. Obviously, the Rhodopean Massif is such a terrain, in
which protolites dating since the Pre-Cambrian, the Paleozoic and the Mezosoic have
been found, and later metamorphized in the interval 62-32 million years (Alpean met-
amorphism). The collusion regime did not take place simultaneously along the entire
length of the convergence boundary, because the edge of the converging continents is
geologically unhomogenous and therefore, a single linear stripe could not be formed.
Actually separate indentors existed, as the currenly existing Arabic Indentor. During
the Upper Jurassic—Low Cretacious collusion, two such indentors may be identified:
the Tracean (Istanbul) and the Rhodopean indentor. Remnants of them are nowadays’
thrust plates. The Thracean thrust plate has been known for a long time today under
different names: Strandzha thrusts, East-Rhodopean complex thrust, Istanbul thrust,
Matoride thrusts, South-East Bulgarian deep complex thrust, Rhodopean thrust or
South-West Bulgarian deep complex thrust. The boundaries between them are the
well-known from geophysics gravitational transitions (lineaments): the Zlatograd—
Yambol and the Strouma—Etropole lineament.
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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 2013 e Sofia

OHTOJIOI'MA HA 3EMHOTO ITIOKPUTHE

Pymana Bayesa

B crarusrTa ce pasmieskaa OHTOJIOTUsATa KaTo €1HO OT Hall-NepCHEKTUBHUTE CbBPEMEHHU
HarpaBJIeHUs B 001acTTa Ha (opMaIM3alusITa Ha 3HAHUS, KOETO PAa3KpHUBA HOBH BBH3MOXK-
HOCTH W CPEZCTBA 3a M3BIMYAHE, NPEICTABIHE, CTPYKTYPUPAHE M M3IIOJI3BAaHE Ha 3HAHUSL.
[TpuiaraHeTo Ha OHTOJIOTMU B F€OMH(GOPMAIMOHHUTE TEXHOJIOTHH OCUTYPSIBA BB3MOXKHOCT
3a CHOJENISTHE 1 MHOTOKPATHO M3II0JI3BaHEe Ha MMPOCTPAHCTBEHUTE JaHHH Ha Hai-aOCTPaKTHO
HHBO, B T.4. HA JAHHU 3a 3eMHOTO rokpurtue. ToBa noxnomara padorara ¢ 001 CbBMECTUMH
3HAHMS M He3aBHCUMa MH(POPMAIHS 3a JaJIeHN CTPYKTYpH OT JTaHHH.

Kniouoeu 0ymu: OHTOJIOTHS, 36MHO TIOKPUTHE, 36MEITOI3BaHe, TCONH(OPMAIIMOHHHU TEX-
HOJIOTHHU, KOHIICTITYaJICH MOJICIT

YBOJ

B o6mactra Ha nH(BOpPMATHKATa TIOHITHETO ,,0HTOJIOTHS * C€ M3II0JI3Ba 3a ITbPBH
mbT oT Gruber (1993) 3a mpencrassiHe Ha 3HAHUS BHB BHJI HA MONYCTPYKTypHpa-
HU KOHIICTITyaJTHH MOJeNH. TepMHUHBT ,,0HTOJIOTHA " TIpon3iin3a oT Qriocodusira u
O3HauaBa ,,Hayka 3a OMTHETO™ (OT MPEBHOTPBIKU: OHMOC — OWTHE, CHIECTBYBaHE;
Jloeoc — y4eHue, Hayka). B cpBpemMeHHaTa (huiocodcka auTeparypa OHTOJIOTHATA
MIPEICTaBsI OTpeIeIeHa CUCTEMa OT KaTerOPHH, KOUTO ca CIEJICTBHE OT ONpeaesieHa
CHCTeMa OT BB3IVIEN 33 CBETAa M CE€ M3IOJI3BA 3a CIeNU(UIpaHe HA MHOXKECTBO
OT TIOHATHS C IIeN IIBJIHOTO TPEACTaBsIHE Ha JaJieHa mpeaMmeTrHa obiact. OcHOBHA
XapaKTEePUCTUKA HA OHTOJIOTHIECKHS aHAIIN3 € Pa3/IeNTHETO Ha PEeaTHHS CBSIT Ha Jac-
TH U KJIACOBE 00EKTH 1 Je(UHUPAHETO HA CHBKYIMHOCTTA OT (D)YHIAMEHTAJIHH CBOM-
CTBa, KOUTO OMPEIEIAT TAXHOTO pa3BUTHE U MMOBeeHue. Taka Besika MpUpoaHa HayKa
MIPEJICTABIISABA THITMYEH ITPHMEP 32 OHTOJIOTHYHO M3CJIE/IBAHE.

B xommioTepHUTE HayKH W WH(OpMATHWKaTa ,,0HTOJIOTHS € TEXHHYECKU Tep-
MUH, 0003Ha4YaBaIll €ANH MPOAYKT, TPOSKTUPAH C IIeN Ja Ce JajJie Bh3MOXKHOCT 3a
MOJIeJIMpaHe Ha 3HAHMS 3a J]aJIeH JOMEWH, KOWTO MoXe Ja ObJie peaJieH Uik BUPTya-
neH. TepMUHBT ce M3MONI3Ba OT PAHHUTE M3CIE/IOBATENN HA N3KYCTBEHUS UHTEIIEKT,
KOWTO TO BB3Mpuemar ot maremarndeckara joruka (McCarthy, 1980) u mokassar,
4ye M3CIIEe0BATEeNINTe Ha M3KYCTBEH MHTEJIEKT MOTAaT Ja Ch3[aBaT HOBU OHTOJIOTHHU
KaTO M3YUCIUTEIIHU MOJIENH, KOUTO TO3BOJSABAT ONpEIeNieHH BUIOBE aBTOMATH3H-
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panu neiictBus (Hayes, 1985). [Ipe3 80-te romuan Ha XX Bek B o0nacTTa Ha H3-
KyCTBEHHsI HHTEJIEKT C€ YTBBPXK/AaBa N3IM0JI3BAHETO HA TEPMHUHA ,,0HTOJIOTHA " KAKTO
BBB Bpb3Ka ¢ Teopusi Ha Moaenupanero (Hayes, 1985), Taka u KaTo KOMIIOHEHT Ha
cucremMuTe 3HaHus. Hsixon u3cnenoBateny Ha 06azata Ha ¢uiocodckara OHTOIOTHS
pasmIexJaT W3YHUCIUTeTHaTa OHTONIOTUS KaTo BU MpUIokHA Guiocodus (S o w a,
1984).

B Ta3u cratus oHTONOTMATA CE Pa3MIexk/ia KaTo €IHO OT CbBPEMEHHHUTE HAIIPaB-
neHus B obnactTa Ha hopmanu3anusaTa Ha 3HaHus. CrieruaaHo BHUIMaHHE CE OTACI
Ha MPUJIaraHeTO Ha OHTOJIOTHU B F€OMH()OPMALIMOHHUTE TEXHOIOTHUH, KOETO OCHUTY-
psiBa Bb3MOXKHOCTHU 3@ MHOTOKPATHO M3I0JI3BAHE HA POCTPAHCTBEHUTE IaHHU, B T.4.
Ha JIaHHU 32 36MHOTO TIOKPUTHE.

[NPUJIATAHE HA OHTOJIOTUATA
B '’EOMH®OPMALIMOHHUTE TEXHOJIOI'MU

B uH(bOpMaMOHHUTE TEXHOJIOTUU MPUIIATAHETO HAa OHTOJIOTHSTA € CBhP3aHO
¢ HEOOXOIMMOCTTA JIa CE€ Ch3/IaJIc TOYHO OIUCAHUE HA PEaNTHHS CBAT VI Ha HETOBU
JacTH ¢ TToMoInTa Ha hopmanau u popmammsupanu ctpykrypu. Gruber (1993) ne-
(UHHUpA OHTONIOTHUSATA KATO ,,eKCIUTUIIMTHA crienn(UKAIMS Ha KOHISTITyann3anusra’
WM ,,(hopMasiHa eKCIUTHIMTHA CTeNU(pHUKALUS HA CIIOJeNICHa KOHIICNTyalnu3arms
(Gruber, 1995). Tpif xaTo0 TEPMUHHUTE ,,CTICITUGUKAIASL U ,,KOHIICTITYaTH3AIHS
MPEN3BUKBAT MHOTO JIUCKYCUH, HA-BAXKHUTE CIIEMCHTH Ha JICHOUHUIIUATA HA OHTO-
JIOTHATA ca: 1) OHTOJNIOTHATA OTpenelis (TTI0COYBa) OCHOBHUTE TOHATHS, B3aUMOOT-
HOIIICHUSI ¥ APYTH OCOOCHOCTH, KOUTO ca TMOAXOJAIIM 33 MOJICIUpaHe Ha JIOMCHH;
2) cnenuukanuaTa € moj ¢opMara Ha neuHUpaHE HA TPEIACTABUTEIICH PECUHHUK
(k;macoBe, OTHOIIEHUS W T.H.), KOUTO OCHTYpsIBa 3HAUCHHATA HA TOHITHUATA (TEp-
MUHHUTE) U (HOpPMATHUTE OTPAHUYCHUS 3a TAXHOTO CHIVIACYBAaHO H3IMOJI3BaHe. B
obnacTTa Ha reOMH(POPMAIIMOHHUTE TEXHOJIOTUH OHTOJIOTHUATA MMa HE CAMO CEMaH-
THYCH acTekT (T.e. ,,(hopMaHa®™ — u3pas3sBa TOUHOCT, OTPEICICHOCT ¥ YHUKAITHOCT
Ha TEPMUHHTE), HO U CHHTAKTHYCH acTekKT (T.e. ,,opMann3upana‘ — u3Mmona3Ba 10-
Ope nedunupan Gopmat/e3uk), CICAOBATEIIHO OHTOJIOTHATA O3HAYaBa HE CaMO TOU-
HO M SICHO OTPEJICIICHU TePMHUHU, HO CHIO TaKa U B3MOXKHOCT 33 aBTOMATH3MpaHa
(xoMITFIOTBpPHA) 00paboTKAa.

B xonTekcTa Ha KOMITIOTHEPHUTE U WHPopManmoHHuTe Hayku Gruber (2009)
Je(pUHIPA OHTOJIOTHSITA KATO HA0OP OT MPEICTABUTEIHU TPUMHUTHBH, C KOUTO CE MO-
Jienpa TIOMeHH Ha 3HaHus. [IpecTaBuTe I HUTE MPUMHUTHBY OOMKHOBEHO Ca KJIacOBe
(wmm TpyTH), aTpuOyTH (MITH CBOMCTBA) M B3aUMOOTHOIICHUS (VIJTH OTHOIIICHHS MEK-
NIy 4JICHOBETe Ha AajieH kiac). JlehuHupaHeTo HA MpPEJICTABUTEIHUTE MPUMUATHBH
BKITFOUBA MH(OpPMAIIHS 32 TIXHOTO 3HAYCHUE M OTPAHHUCHHS HA JIOTHUECKHU MOCIie-
JIOBaTEJIHOTO MM Tpuiiarane. B koHTekcTa Ha cructemuTe 3a 0a3u JJaHHU OHTOJIOTHSITA
MOXe J]a Ce pa3riiex/ia KaTo HUBO Ha aOCTpaKIys Ha JAHHUTE 32 MOJICIIUTE, aHAJIO-
THYHO Ha HepapXW4YHU W PENallMOHHH MOJEIH, HO TpeIHa3HAYCHU 32 MOJICITUpaHe
Ha 3HAHUS 33 OTJEIHU OOCKTH, TEXHUTE aTpUOYTH U TEXHUTE B3aUMOOTHOIICHUS C
JIPYTH OOCKTH.

B crenpanusupanara jmTteparypa B ooiactta Ha HHOOPMAIIMOHHUTE TEXHOJO-
ruu (Pol1i,2002; Dou etal,2004;0ntolingua,2005;Agarval,2005;
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Hay,2006; Lemmens,2008; Gruber, 2009; Ty x a p o B, 2008) oHTONMOTHsATA
ce AeuHUpa KaTo LSUIOCTHA CTPYKTypHa crieuu@uKanus U BceoOXBaTHO JIeTai-
HO (popmanu3upaHe Ha JajeHa MpeagMeTHa 00JacT Ha 3HAHWETO ¢ IOMOIITa Ha KOH-
uenrtyaieH mozen. KoHuenTtyanusanusra npeanoiara onucaHiue Ha MHOXKECTBO OT
00CKTH U TIOHATHSI, 3HAHUS 32 TSIX M BPB3KU MEXKIY TsAX. KoHLenTyarHuaT Moaen ce
npuara Karo Gpopma 3a IpeACTaBs HE HA 3HAHUS 33 PEaTHUS CBST MM 32 4acTU OT
Hero. OOMKHOBEHO € M3TPaJeH OT HepapXUYHU CTPYKTYpH OT JaHHHU, KOUTO ChIbp-
kKaTt 00eKTH, BPB3KUTE MEXKIY TSAX U MPaBUJIaTa, IPUETH B IPeIMETHATa 00JIacT.

[IpencraBena ¢opmanu3upaHo, OHTOJOTHATA C€ ChbCTOM OT PEYHHUK Ha TEPMU-
HHUTE, OPTraHU3UPaHU B TAKCOHOMUSI, TEXHUTE ONPEACICHUS U aTpuOyTH, a ChILO U
JIOTHYECKH M3pa3u, OMUCBAIIN TIXHOTO B3auMmozerictere. Ha Ta3u ocHoBa D o u et
al. (2004) cmsTat, ye OHTONOTHUSATA UTPae KIOUOBA POJIS MPH OMUCBAaHE Ha ,,CEMaH-
TUKara“ Ha naHaute. [Ipe3 nociaequuTe ronuHu ce mpreMa, 4e OHTOJIOTUHUTE ca 0a3u
OT 3HaHUS OT CIIEUUAJICH THII, KOUTO MOTaT Ja ce pa30upar, 1a ce OTACIAT OT CIie-
UATUCTUTE U JIa Ce CIIOACIAT MEKAY MoTpeOuTenure. B kKoHTeKcTa Ha CIIOAEIISTHETO
Ha 3HAHUS OHMOLO2UUME Cd ,, CNOPA3YMEHUS OMHOCHO CHOOENeHUme KOHYenmyaiu-
sayuu* (Gruber, 2009) wm ,, popmanna cneyugurayus Ha odWa MepMUHONOSUS,
ypes kosimo moeam oa bvoam npeocmasenu cnodenenume 3uanus“ (Defourny,
Bontemps, 2012). Taka oHTOJIOrMUTE OrpaHUYaBaT NpoOIEMHUTE, CBbP3aHH C
HEONPE/IEICHOCTTa Ha CHCTEMATa.

CbBpEMEHHUTE OHTOJIOTHHU CE CHCTOST OT €IHHU U CHIIN eIEMEHTH, HE3aBUCHMO
OT M3IMOJI3BaHUTE Pa3HOOOPa3HM €3UIH 3a onucanue. Pa3paboTBaHUTE OHTOIOTUYHU
MOZETH CE€ M3TPa)XAaT CTaHAApPTHO M ChABPIKAT ONpeaesieHH KOHLENTH (TOHSTHS,
00€KTH, KJIacoBe), CBOWCTBA HAa KOHLENTUTE (aTpuOyTH), OTHOILIEHHUS MEXIy KOH-
HenTuTe (3aBUCUMOCTH, (QYHKIMHU) M AOIBIHUTEIHE OTPAaHUYCHHS, Te(UHUPAHU C
axcuomu (T y x a p o B, 2008).

[TpuiaraneTo Ha OHTOJOTMH B F€OMH(POPMALMOHHUTE TEXHOJIOIMU OCHTYpPsBa
BB3MOXKHOCT 3a CHOACSIHE U MHOTOKPATHO M3MOJI3BaHE HA MPOCTPAHCTBEHUTE aH-
HM Ha Hali-a0CTPaKTHO HUBO, KaTo Taka MojrnomMara padorara ¢ 0OLIM 3HAHHS U He-
3aBUCHMa WH(OpMAIHS 32 ONPEIeNICHN CTPYKTYypH OT naHHH. KitouoBara posst Ha
OHTOJIOTUUTE IO OTHOILICHHE HAa CUCTEMUTE 3a 0a3M JaHHU € Jla Ce ONpelesin KakK aa
ObIIaT MpeACTaBeHH JaHHUTE 32 MOJICIIUTE HAa HUBO HA a0CTpaKIMs HaJl CIelM(DUIHO
NPOCKTHPAaHUTE 0a3u AaHHHU (JIOTHYECKH WM (U3MYECKHU), TaKa ue JAaHHUTE J]a MO-
rar ja ObJaT eKCIopTUPaHH, NIPeaBaHu, U3BIMYaHH, OOCTMHABAHU U T.H. B CAMOC-
TOSITENTHO Pa3pabOTEeHN CHUCTEMHU U yCIYTH. YCHEIIHUTE MPUIOKEHHS TOHACTOSIILEM
BKJIIOUBar 0a3u JJaHHU C ONEpaTHBHA ChBMECTUMOCT, Bb3MOKHOCTHU 32 KPBCTOCAHO
ThPCEHE U MHTETPUpPaHe Ha yeO yCIyru.

3EMHO IIOKPUTUE U 3EMEIIOJI3BAHE

Onronoruara Ha Teorpad)CcKOTO MPOCTPAHCTBO BKIFOUBA OCHOBHUTE KOHIIEITY-
aJIHU NOHSTUSL NPOCMPAHCME0, epeme, cvbumue U obexm. B Hiepapxusra Ha o0ek-
TUTE €MH OT 0a30BHTE KOHIIENTH € 3eMHOTO MOKpHuTHe. [lo3HaHHATa 32 36MHOTO
MOKPUTHE B IPOCTPAHCTBOTO M BPEMETO CE OPTaHU3UPAT U CTPYKTYpUpaT Ype3 KOH-
HENTyaJIHO TPyTIHpaHe B Kareropuu (kiaacose). @opMHUpaHETO Ha KaTETOPUHTE CE OC-
HOBaBa Ha BB3IMMPUEMAHETO Ha CHUICCTBYBAIIUTE ITPOCTPAHCTBEHO-BPEMEBU CXO/ICTBA
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U pa3nyusi B 36MHOTO TIOKPUTHE, HAOMIOMaBaHH B OKOJTHATA cpenia. ToBa OCHTYpsiBa
BB3MOXKHOCT 32 U3TPKIAAHETO HA 3HAHUS 34 CTPYKTypaTa U MPOMEHHUTE Ha 36MHOTO
MTOKPUTHE.

BakHa 9acT OT 3HAHHATA 3@ 36MHOTO TIOKPHUTHE € HETOBOTO Je(hUHUPAHE U pa3-
TrpaHUYaBaHE OT 3€MEIOI3BAHETO. 3eMHOMO NOKpuUmue Ce OTHACS JI0 YCTAHOBEHUTE
abnoTnuHu ((pU3MYecKn) U OMOTUYHM OOCKTH Ha 3eMHaTa MoBbpXHOCT (M ey e,
Turner 1992) u ce nedunupa xaro ,,Habnodasanume (buo)gusuiecku xapaxme-
PUCMUKY HA 3eMHAMA NOGBPXHOCT, KOUMO Ce PA321edcoam Kamo ACHO OnpedeneHu
2eoepaghcku obexmu u mogice 0a ce U3NoN38am om opyaume OUCYUNIUHU 3a 2e02pagh-
cku peghepenmuu dannu (D1 Gregorio, O’ Brien, 2012). U3cnenBanusara Ha
3€MHOTO TIOKPUTHE Ca CPABHUTEITHO HOBa 00JacT, pa3paboTBaHa Mpe3 MOCIeTHUTE
40 roguHU B TSCHA BPb3Ka C M3MOJ3BaHETO ciued 1972 1. Ha caTeIUuTHHU U30-
OpaxeHus 3a HaOmoneHue Ha 3emsTa. M3pnuyaHeTo u oOpaboTkara Ha Ouodu-
3UYECKUTE TMPOMEHIMBH OT CATEIUTHH M300paKEHHS B PA3IHMYHH BPEMEBH CEPHU
(mepuomu) MpeaoCTaBsi KOJHUSCTBEHH OMUCAHUS Ha 3eMHATa MOBBPXHOCT B TOUHO
OTIpE/ICTICHH U3MEPEHUS Ha MPOCTPAHCTBOTO U BPEMETO.

WHudbopmanusTa 3a 3eMEMOI3BaHETO Ce ChOMpPa MPe3 OTHOCUTEIHO IO-IbJIBI UC-
TOPUYECKH TIEPUO]T, HO TS HE MOXKeE Jia ObJIe IOJTy4YeHA IMPEKTHO OT CaTSIIUTHUTE U30-
OpaxxeHUs U € HeoOXOaMMO J1a ObJie U3BJICUCHA (EKCTpaxupaHa) upes3 ,,KOMOMHUPaHE
Ha HAOMIONEHHSI C AMCTAHIIMOHHU M3CIICABAHUS, 3HAHUS HA PETHOHAIHO U JIOKATHO
HUBO (BKJIIOUHTETHO TEPEHHH W3CICABAHUS) U Apyra JOMBIHUTEIHA HHPOPMAITHS,
KOSITO CBBP3Ba J@JICHO 36€MHO TIOKPUTHE B PETMOHA C OMPEJCIICHO 3eMeroiI3BaHe
(Sohl,Sleeter, 2012). 3emenonzeanemo ce neduHUpa KaTo ,,HauuH uiu gopma
Ha u3non38ane unu enadenue na zemama om xopama* (Giri, 2012), 1. e. oTHacs ce
710 QYHKIIMUTE WK CONUATHO-UKOHOMHUYCCKUTE IIEIM Ha M3MOJ3BAaHE Ha 3eMsITa OT
XOpara 3a U3BIHYAHE Ha MOJI3H, MTPOAYKTH U YCIYTH.

3eMHOTO MTOKPUTHUE U 3€METOI3BAHETO Ca TACHO CBBbP3aHU MMOMEKAY CU M B3a-
HUMHO CH BJIHSIST, KATO MPOMEHUTE B 3¢MHOTO TIOKPUTHE MOTAT Jia 0BEAT J0 MpPO-
MEHH B 3eMemnon3BaHeTo u ooparHo. Criopen Loveland, DeFries (2004)
MHOTO YE€CTO T€3H BPB3KH Ca KOMIUICKCHH, Thi KaTO JaJICHO 3EMEIOI3BAHE MOXKE
Jia ObJIe CBBP3aHO C HAKOJIKO Pa3JIMYHU THIIA 36MHO IIOKPUTHE, & OIPECIICHO 36MHO
MOKPUTHE MOXKE Jla UMa HSIKOJKO Pa3IMYHU BHJA 3eMernon3Bane. M3scHsIBaHETO HA
pasInuuATa MEKAY 36MHOTO MOKPUTHE U 36METOI3BAHETO MPOTHYA B JIBE MPOTHUBO-
MOJIOKHH TIOCOKH, KaTo IHKM aBTOPH CE HACOYBAT KbM ThPCEHE Ha BPB3KUTE MEXKTY TAX
(Anderson etal, 1976; CE C, 1995), a npyru cMsTar, 4e € He0OOX0AUMO MO-SCHOTO
uM pasrpannvaBane (Jansen, Di Gregorio,2002;Comber etal., 2004 u
2005; Comb er, 2008). 3a MHOTO OT pa3pabOTBaHUTE MPHUIIOKESHUS Ca HEOOXOIUMH
JIAHHH KaKTO 3a 3€MHOTO IMOKPHUTHE, TaKa U 3a 3eMernoii3BaneTo. ETo 3amo noBevyero
OT CHIIECTBYBAIINTE KIACH(UKAIIMOHHN CHCTEMH ChABPIKAT NCPUHUINH HA KIaco-
BETE, KOUTO B U3BECTHA CTEIICH CMECBAT 36MHOTO MOKPUTUE U 3€MENOI3BAHETO. 3a
MOHHUTOPHHTA Ha 3eMHATa MOBBPXHOCT 00aue ¢ BAXHO J1a Ob/1e Bh3MOKHO TE3H JIaH-
HU J1a Ce TOJTyYaBar MOOT/ACTHO U Ja MOTaT Jja ¢e KOMOMHHUPAT M0 Pa3INUYCH HAUHH.
Ho Ha TO3M eTan u3Moj3BaHETO HA JMCTAHIIMOHHU W3CIEIBaHUS € MO-TOIXOISINO
3a HAOJIOJICHHUE HA 3€MHOTO TOKPHUTHE, & MYJATHCICKTPAITHUTE U3MEPBAHHS MOTAT
Jia TIPEIOCTABAT CaMO B M3BECTHA CTETEH KOHTEKCTAa M XapaKTEPUCTHKHUTE, KOUTO Ja
MOJITIOMOTHAT Pa3KPUBAHETO U HA 36METI0JI3BAHETO.
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KOHUEIITYAJIIM3ALIMA HA 3EMHOTO ITOKPUTUE

HHaTepnperanusiTa Ha JaHHU OT AUCTAHIIMOHHU W3CJICIBAaHUS O0XBaIlla PEAHIla
MpOIIeCH, KaTto adCTPaKIMs, KITacu(pHUKaIUs U TeHepalu3alys, Bb3 OCHOBA Ha KOUTO
ce M3BIIMYAT JaHHH 32 3eMHOTO IMOKPUTHE Ha Oa3ara Ha KIacu()UKAIIMOHHU CHCTEMU
3a TIPEACTaBIHE HAa KOMIUIEKCHHS XapakTep Ha peanHus cBsT. leorpadckure na-
HU TI0 CBOSATA CHIHOCT ca adCTPAKTHO MPEJCTABSIHE HA PEaTHOCTTA, B KOHKPETHUS
cilydail Ha BB3IPHEMaHETO Ha PEaHOCTTa OT KocMoca. Kakro m3rpkBar Comber
et al. (2005), mponecsT Ha abCTpaKIMA UMa JBIOOKO YCTAHOBEH COIUANICH M MOJH-
TUYECKU KOHTEKCT, OT KOETO MPOU3THYAT OTHOCUTEITHH U3MEPBAaHMS HA PEATTHOCTTA.
ETo 3amo ck3aBaHeTo M M3INOJI3BAHETO HA JIAHHH 32 3€MHOTO TIOKPHTHE € TACHO
00BBP3aHO CHC CONMATHIS ONUT (MHTEPEC, OTPAaHNYEHUS, KOHTEKCT U T.H.). ToBa 3a-
KITFOUCHHE SICHO CE WITIOCTPUpA OT (hakTa, ue ca pa3paboTeHH pa3TudHH KiIacupuka-
IIUMOHHHU CUCTEMHU HAa 3EMHOTO NOKPUTUEC, KOUTO MPEACTABAT pPa3JIMYHU ITICIHNA TOYKHU
3a peayHusi CBAT. BB Bpb3Ka ¢ TOBa B HAYYHHUTE CPEH CE MPOBEKAA JUCKYCHUS 3a
OTHOIIICHUETO ,,pealTN3bM — PEIATUBU3BM ‘, KaTo JacT oT aBropute (Jo n e s, 2002;
Comber etal, 2005 Defourny, Bontemps,2012) npuemar enmucremo-
JIOTHYECKHsI PEaTHBU3BM (JIOIYyCKAHETO, Y€ HUKOTA HE MOXeE JIa € M03HABA TOYHO
CBINECTBYBAIIaTa PEATHOCT) U OTXBBPIISIT OHTOJIOTHYECKHS PETaTHBU3BM (CXBala-
HETO, Y€ OMMCAHUETO Ha PEaTHOCTTA HE € OrpaHndeHo 1o npuHIuM). J o n e s (2002)
npejiara MeXxJIMHHa HO3ULUSI MEXKTY ,,UUCT  peasiu3bM U ,,4UCT" peaTUBU3bM, KaTO
JIOITyCKa Bh3MOKHOCTTA Pa3HOOOPA3HUTE THIKYBAHHUS HA PEATHOCTTA J1a Ce IIPHEeMaT
Karo “3HayeHus‘, a He KaTo “UCTUHHU' U CMSTA, Y€ ,,pEaHUSAT CBIT B TOJIKOBA IO-
BHCOKA CTETIeH € COMMaTHO (MITpHpaH (IIPEUHCTEH), KOJIKOTO MOBeYe 3HAYECHHUS ca
KoHCTpyupanu*. Ha Ta3u ocHOBa MoXke /1a ce 000011H, Ye moHacTosIeM pazpado-
TEHHUTE KIACU(PUKAIMOHHU CHCTEMHU Ha 36MHOTO IMOKPUTHE Ca COI[HAITHO U3rPpaJicHH
C KOHKpETeH KYJITYPEeH M TeXHW4YeCKH KOHTeKCT. Ho kakTo m3TpkBa A hlqvist
(2008) xnacudukanusaTa € HEOOXOIUMOCT JIa C€ CTPYKTYPHpa IOMEHH Ha crienudud-
HHW 3HaHMHs, 3a Ja C€ Chb31aJ€ CbBMCCTUMOCT U CTaOMITHOCT B KOMYHUKaAIUATA MEKIY
OTIEITHUTE CyOEeKTH.

OHnTONIOTHATA Ha 3eMHOTO TIOKPUTHE C€ M3rpak/a Ha Oa3ara Ha U30paHuUs KOH-
nentyayieH mojenl. PazpaboTeHu ca JBa OCHOBHHM KOHIICNITyallHU MOjela 3a U30-
OpassiBaHe Ha MPOCTPAHCTBEHUTE U3MEPEHUS HA 3eMHATa MOBBPXHOCT: pacmepeH,
U3rpajieH OT MUKCEIH, U 8eKmopeH, ChIbpKall 00eKTH. 3eMHara MOBbPXHOCT €
JUCKpETU3HpaHa B NMUKCEIH Ha CaTeIUTHUTE M300paxenus. Koraro pazmepsbT Ha
MUKCENIa € TMO-TOJIAM WU OJIU3BK 70 TO3U Ha OTAETHUTE eINHULHN (KJIACOBE) 3eMHO
MOKPUTHE, TAHHUTE OOMKHOBEHO CE TPEJICTABAT KaTO PACTEPEH MOJICIT OT MUKCEIH.
Koraro pazmepbT Ha NHKCella € 3HAYUTETHO MO-MaJbK OT KJIACOBETE 3€MHO II0-
KpUTHE, HATPUMEP B M300paXKCHUsI ¢ MHOTO BUCOKA TIPOCTPAHCTBEHA PE30IFOIIHS,
MTO-TIOIXOMSAI € BEKTOPHHUIT MOJIEI, KOWTO MPEACTaBs OYepTaHUATA HAa OOCKTUTE
(xmacoserTe).

KOHHCHTYEUIH?)ZU.[I/ISIT& Ha 3€MHOTO IOKPUTHUEC IIOCTaBA BaXXHHU CHCI_[I/I(bI/I‘IHI/I
HpO6_HeMI/I, KOUTO C€ OTHACAT A0 CBABPKAHUCTO U I'PAaHUIIUTE HA OTACIIHUTE 00ek-
TH, pa3Mepa Ha u3cjellBaHaTa MPOCTPAHCTBEHA SIUHUIIA M BIUSHUETO HA U3IIOJI3-
BaHUTE Maladu BbPXY METOJIUTE Ha U3CIIe/IBaHE U MoTydeHuTe pesynrara. Crnopen
Duhamel, Vidal(1998) coappxannero Ha 0OEKTHUTE € KOMITJIEKCEH MPOoOIIeM,
Thi KaTo OMHCAHUETO HA YacT OT 3eMHara MOBBPXHOCT MpeJroara, 4e TS € SCHO
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JnepuHUpaHa B MPOCTPaHCTBOTO. Hsikom 00eKTH MoraT JIeCHO J1a ce WACHTHPHULIUpAT
M MMar SICHO M3BEHH (PM3NYECKU TPaHUIHM (3aCTPOEHH IUIOLIH, Hapienn o0padoT-
Baema 3eMs H 1p.). Ho 0OMKHOBEHO B €CTECTBEHA WJIM MOJIyeCTECTBEHA MPUPOIHA
Cpea TpaHnuIUTe ca pa3MHUTH (HEJIMHEHHHU) U OYepTaHHUsITa Ha OTACTHUTE OOCKTH ca
HESICHU C ITOCTENEHEH MPEeX0 MEKAY TAX, KOETO 3aTPyJHsIBA Pa3rpaHUuaBaHETO UM.
ToBa Hanara pa3pabOTBaHETO U MPUJIATaHETO Ha PA3JIMYHHU MOAXOAN U aITOPUTMH 32
onucanue (knacudukanys) Ha 00EKTUTE.

OINIEPATBHA CbBMECTUMOCT HA KITACUOUKALIMUTE
HA 3EMHOTO IIOKPUTHUE

Knacudukarmsara e mojaxoa 3a NpeJCTaBsiHe Ha OTPOMHOTO pasHooOpasue u
KOMITIEKCHOCT Ha PEaTHHS CBIT B OTpaHUYCH Opoil M30paHH KJIacoBe (KaTETOPHH ).
[Topamu TOBa Besika KiTacH(PUKAITMOHHA CHCTEMa MOYXKE J1a ObJIe OOCKT Ha HAyIHH TI0-
nemukn 1 quckycnn. D e fourny, Bontem p s (2012) cmarar, ue knacuduka-
[MUOHHHUTE CUCTEMH Ca TOJKOBA MO-OCIOPBAHHU, KOJIKOTO TO-TACHO ca (PUKCUPAHU U
OTIpE/ICNICHH, 3aTOBa ¢ HEOOXOJNMO Jla ¢€ TIOCTHTHE MO-NIMPOKA TPUCIIOCOOMMOCT.
MakcumalHara rbBKaBOCT Ha KiIacH(UKAIMOHHATA CHCTEMa MOYKe J1a ObJie 3ana3eHa
uype3 neUHUPAHETO HA MUHUMAJICH HA0Op OT JECKPUIITHBHU NPUMUTHBU. Ha Ta3u
OCHOBa KJIACH(HKAIUITA HA OOCKTHUTE 3¢MHO TIOKPUTHE OT PEATHUS CBSIT 3ar04Ba ¢
TPyIIUpaHeTo Ha 0a30BU €IIEMEHTH (IECKPUNTHBHU MPUMUTHBH) M KOMOMHHPAHETO
UM TI0 pa3IMYHH HAYWHH, TaKa ue Jia CE OIHUIIE IHA MTO-CII0YKHA CEMaHTHKa TPH BCSI-
KO CAMOCTOSITEITHO Ch3/IaBaHE HA OHTOJIOTHSI.

ITo orHOMmIEeHME Ha IpocTpaHcTBeHAaTa HHpopMarisa S o k a 1 (1974) nedurupa
Kiacu(uKammsaTa Karo ,,[T0CIeIOBATeIHO MTOAPESKIaHe Ha OOCKTUTE B TPyNH Ha Oa-
3ara Ha TEXHHUTE B3amMooTHomeHus“, Bowker, S tar (1999) s onpenemsT kato
,»[IPOCTPAHCTBEHA, TEMITOPAITHA HITH TIPOCTPAHCTBEHO-TEMITOPATHA CETMEHTAIHSI Ha
peamaus cear,aDi Gregorio, O’Brien (2012) mpuemar, ue , kracugurayusma
e abcmpakmuo npedcmasgsne Ha 0OeKmume Om Peantusl Césm, Kamo ce usnoni3eam
KAACO6e Wi MepMUnU, YCMAanoseHu upe3 menmaren npoyec'. KiracupukanuoHHUTE
CHCTEMH Ha 36MHOTO MOKPUTHE ONMCBAT CHCTEMAaTHYHATA paMKa 3a CTPYKTypHpa-
He Ha MH(MOpMaNUATa B Ta3u OONACT ¢ HAMMEHOBAHHS Ha KIIACOBETE, KPUTEPUH 32
TSIXHOTO pa3rpaHnvaBaHe U ONpE/eITHe Ha B3aMMOOTHOIICHHUATA MOMEX Ty uM. [To
TaKbB HAYMH KIaCU(PUKANUATA U3UCKBA Ja ce JeUHUpaT TPaHHUIIUTE Ha KITaCOBETE,
KOUTO TPsIOBA Ja ObAT SICHU, TOYHH, 110 Bh3MOKHOCT KOJIMYCCTBEHH U OCHOBAHU Ha
obextuBHU Kputepun. Criopen Di Gregorio, O'Brien (2012) B uneamaus
ciydail Kacu(puKalMoHHATa CHCTEMa € HEeOOXOJMMO J1a TIPUTEKaBa CICHHUTE Xa-
PaKTEPUCTHKH:

— CBhBMECTHMOCT, YHUKATHOCT W CUCTEMATUYHOCT, IPWJIATaHu Karo Kiacudu-
KaI[MOHHU TIPUHIIUTIN;

— MPUIIOKUMOCT 32 ITHTHOTO ONMCAaHKUE Ha BCUYKU BUJIOBE OOCKTH;

— I'BJTHOTA M CHBPIKATEIIHO ONMCAHUE Ha IeNUsl TePUTOpHAlieH 00XBaT Ha pa-
HOHa;

— YHUKAITHOCT, B3aMMHO U3KJIFOYBAHE M HEJIBYCMHCICHOCT Ha KIIACOBETE.

basuTe naHHU 32 3eMHOTO MMOKPUTHE M 32 BCHUKHU MPHIIOKEHHS, KOUTO MPE/ICTa-
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BAT JIByM3MEPHO JaJIeHa 4acT OT 3eMHaTa MOBbPXHOCT, C€ OCHOBABAT Ha KJIaCH(UKa-
WU ¥ CH3JIaJICHUTE MOJICIIM Ha JIAHHU Ca U3BECTHU KaTo JICTCHIU WM HOMEHKJIATY-
pu. Ero3amo Di Gregorio, O’Brien (2012) npuemar, ue recenoama MOxe 1a
ce 0ehuHupa Kamo NPUIOICeHUe HA ONPeOeleHl KIACUDUKAYUOHHU Kpumepuu (K1d-
CUDUKAYUOHHU NPABUIA UTU KIACOBE) 8 XapaKmepeH 2e02paghcku pation npu onpede-
Jlen kapmoepagpcku mawad u cneyuguxa na dannume. Bb3 0CHOBa Ha TOBa aBTOPUTE
MIPABSIT 3aKIFOUEHUETO, Y€ JISTCHaTa MOXKe JIa ChIbPKa CaMO POTIOPIIMOHAIHA YaCT
WM U3BaJIKa OT BCHMYKM BB3MOXKHU KJIAaCOBE Ha pedepeHTHaTa Kiacu(HUKAIlMOHHA
cucrema.

[MaBHUAT MUCKYCHOHEH U BCE OILIE Hepa3pellieH BbIPOC BbB BPb3Ka C HAYYHHUTE
M3CIEABaHUS M NPWIOKECHUATA HA 3€MHOTO MOKPUTHE € CBBP3aH C XAPMOHUZAYUS-
Mma U UHMeSpUpPanemo Ha Cbuecmsysawume KiaCUQuUKayuoHuu cucmemu. 3acera
HsMA eJJHa YHHBEPCAJIHA, YTBBPJICHA U BCEOOIIO MpHeTa Kiacu(ukamus Ha 3eMHO-
TO MOKPUTHE, KOSATO Jia ObJIC B JIOCTAThYHO BHUCOKA CTEIEH e(EKTHUBHA, KOPEKTHA,
OTBOpEHA U C Bb3MOXXHOCTH 3a pasmmupenne. Ot 70-te roaquan Ha XX B. gocera ca
pa3paboTeHu ToyisiM Opoil pasnuuHu (MEXKIYHAPOIHH M HALMOHAIIHM) KiIacU(HUKa-
[IMOHHU CHUCTEMH Ha 3€MHOTO MOKPHUTHE, KOUTO OCUTYPSBAT TPYIHO CHIIOCTaBUMA
unpopmanus. [IppBata knacupukanus Ha 36MHOTO TMOKPUTHE M 3€MEIOJI3BAHETO
Ha 0a3ara Ha JaHHU OT CaTCIIMTHHU M300paxKeHUs U aepo(OTOCHUMKH € Ch3/1aJICHA B
mbpBOHAvanHara cu Bepcus mpe3 1972 . orAnderson et al. (1972), kato B mo-
II'BJIHEH U 3aBBPILICH BUJI € MyOJIMKyBaHa HIKOJIKO TOJUHY T0-KbCHO (Anderson et
al., 1976). I1pe3 80-te u 90-te roguun Ha XX B. ce HAOMIOaBa 3HAUUTEITHO PA3BUTHE
Ha MPOrpaMUTE U WHUIMATHBHUTE 3a KapTorpadupaHe Ha 3eMHOTO TIOKPUTHE B TJIO-
Oanen Mamiad, KOeTo OT CBOSI CTpaHa € TACHO CBbP3aHO M ce 0a3upa Ha pa3BUTHETO
Ha T€OMH(OPMAIIMOHHUTE TEXHOJIOTUHU U MOJ00PSIBAHE KAYECTBOTO HA CATCIIUTHUTE
nanHu. Ha Ta3u ocHOBa ce pa3paboTBaT peauiia CTaH[apTU3NPaHU KiTacu(DUKAIIUU Ha
3eMHOTO TIOKPHUTHE, MTO-U3BECTHU OT KOHUTO Ca:

— CORINE (Coordination of Information on the Environment) Land Cover
(CEC, 1995; Perdigao, Annoni, 1997; Bossard etal, 2000; E E A, 2002,
2007) (Tabmn. 1)

— AFRICOVER /FAO/ (K alensky, 1998)

— Land Cover Classification System (LCCS) /FAO/ (Di Gregorio, Jansen,
2000)

— International Geosphere-Biosphere Program (IGBP) MODLand (Friedl et
al.,2002; Hansen etal., 2002)

— Global Land Cover 2000 (GLC2000) /ESA/ (Bartholome, Belward,
2005)

— GlobCover 2006 /ESA/ (Arino etal., 2007)

Pa3paborenu ca 1 MHOTO Kilacu(pUKaIMK HA HAITMOHATHO U PETHOHATHO HUBO Ha
0a3zara Ha caTeTUTHHU U300paKeHUsI ¢ pa3inyuHa pe3omtonus, Hanpumep: US National
Land Cover Database (NLCD), Pan-European Land Cover Monitoring (PELCOM),
the 4th level CORINE Land Cover nomenclature for the PHARE countries (Feranec,
Otahel, 2004), UK Land Cover Map 2007, Land Cover classification of the Atlas
of Canada, Africa seasonal land cover regions legend, Minnesota Land Cover
Classification System, LANDEO Portugal, Land Cover and Land Use Information
System of Spain (SIOSE) u 1.H. ToBa moka3Ba XeTeporeHHOCTTa Ha KJIacH(pHKAIHOH-
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Tabnuua 1

Homenxnamypa ,, KOPUHE 3emno nokpumue *“ (CORINE Land Cover Nomenclature)

Hugo 1 Hugo 2 Hugo 3
1. AHTpONIOreHHU 1.1. Hacenenu mecta 1.1.1. Hacenenu mecTta ¢ MHOTO BH-
o0exTn COKa ITBTHOCT Ha 3aCTPOSIBAHE

1.1.2. Hacemenu mecra ¢ BHCOKa,
CpelHa W HHUCKAa IUTBTHOCT Ha 3a-
CTpOsiBaHe

1.2. UnnycrpuamaHu,
THPTOBCKM W TpPaHC-
MOPTHU O0CKTH

1.2.1. lngycTpyaliHy MK THPTOBCKHA OOCKTH

1.2.2. IIpTHA ¥ KO MPEXHU, U MpUIIe-
JKalara UM 3eMs

1.2.3. IIpucranuma
1.2.4. Jletnma
1.3. Munn, cmetnma | 1.3.1. Mecra 3a 100MB Ha IOJIE3HA
1 CTPOUTETTHH OOCKTH HM3KOITaeEMU
1.3.2. Cmetumia
1.3.3. Crpoutenau o0eKkTH
1.4. Amnrtponorennu | 1.4.1. 3e1eHu MIOLIM B HACEIEHU MeCTa
HE3EMCICICKH  ILIO- | 1 4.2 Mecra 3a CITIOPT U OTAUX
M C PACTHTEITHOCT
2. emenencku 2.1. ObpaboTBaema 2.1.1. HenarosiBana o6paboTBaemMa 3eMs
MU
3¢ semi 2.1.2. TlocTtosHHO HamosiBaHa 00Opa-
OoTBaeMa 3eMst
2.1.3. Opmsuma
2.2. Tpaitau 2.2.1. Jlozsa
HaCHXICHHA 2.2.2. OBOIIHH U SITOJOBH HACAKICHUS
2.2.3. MacnuHOBU T'paJiHU
2.3. Ilacuma 2.3.1. Ilacuma
2.4. PazHOpOIHH 2.4.1. ETHOTOMUIITHYU KyITypH 3ae/-
3eMEJIEJICKH 3EMU HO C TPaliHM HACaXICHUS
2.4.2. KoMriekcr OT pa3apoOeHH 3e-
MeJIeNl CKA 3€EMH
2.4.3. 3eMenelICKH 3¢MH ChC 3HAUH-
TEJIHU yYaCThIU €CTCCTBEHA PACTH-
TEHOCT
2.4.4. Arpo-necoBbICKU TUIONIH
3.2. XpacroBu w/unu | 3.2.1. EcrecTBeHH TPEBHH ILIOLIH
TPCBHU  PACTUTCIHU 3.2.2. Pacturennn cnobuiecrBa Ha
cpobiecTBa XpacTH U TPEBU
3.2.3. CruiepoduiiHa paCTUTEITHOCT

3.2.4. IlpexogHa IBbPBECHO-XPACTO-
Ba PaCTUTEIHOCT
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3.3. Otkpuru mpoc- | 3.3.1. InaxHu UBUIH, TIOHU, TSICHIN
TpaHCTsa C  MaJKO | 332 [omu ckaiu
ﬁg?T Ges  pacturen- 3.3.3. [Inomu ¢ psiaKa pacTUTEITHOCT
3.3.4. OnoxapeHu IIomHu
3.3.5. JleqHunm ¥ IOCTOSTHHO 3acHe-
KEHHU 00JacTu
3. Topu u monyec- | 3.1. T'opu 3.1.1. HlupokoaucTHH TOpH
TECTBCHHU ILIOIIH 3.1.2. UrnonmuctHU TOPH
3.1.3. Cmecenu ropu
4. Bnaxuu 30HU 4.1. Berpewnu 4.1.1. Berpemrau Omata
BIIaXKHH 30HU 4.1.2. Topdpenu Gnara
4.2. Kpaitbpexun 4.2.1. Conenu Gnara
BJIQ)KHU 30HU 4.2.2. Conmauun
4.2.3. IlpuMBHO-OTIMBHY 00JIACTH
5. Boguu 06extu 5.1. Berpeman Bonu | 5.1.1. Bogau Teuenus
5.1.2. Bonnu miowmu
5.2. Mopcku Bou 5.2.1. KpaitOpexHu JaryHu
5.2.2. Ectyapu
5.2.3. Mopera u OKeaHu

HUTC CUCTCMU HA 3EMHOTO IMOKPUTHC. P a3pa6OTBaHCTO Ha O6H_II/I CTaHAapTU MOKE J1a
OCUTYpH XOMOI'CHHA U ChIIOCTABUMaA I/IH(l)OpMaL[I/I}I Ha pas3jinyHu HUBA — I‘J'I06a.]'IHO,
HAIlMOHAJIHO U PCTUOHAJIHO.

3AKJIIOYEHUE

OHTO.HOI‘I/ISITa € €aAHO OT Haﬁ-HepCHeKTHBHHTe HaHpaBJ’IeHI/IH B O6J'IaCTTa Ha
dopmanuzanusaTa Ha 3HAHHS, KOETO pa3KpuBa HOBU BH3MOXKHOCTH M CPEJICTBA 32
U3BJIMYAHE, IPEACTABIHE, CTPYKTYpUpPaHEe U U3II0/I3BaHe Ha 3HaHuA. [Ipriiaranero
Ha OHTOJIOTUU B FeOPIH(bOpMaHI/IOHHI/ITe TCXHOJIOTUU Hpe}lOCTaBH BB3MOXHOCT 3a
CIIOJICIISTHE U MHOTOKPATHO M3II0JI3BaHE HA MPOCTPAHCTBEHUTE JJaHHU Ha a0CTPAKT-
HO HMBO, KaTo Taka IojoMara paborara ¢ oOLIM 3HaHUS M He3aBUCHMa HHOOP-
Malus 3a ONpeAesIeHU CTPYKTYpH OT JaHHu. KitouoBara poiist Ha OHTOJIOTHUTE 110
OTHOIIICHKE HA CHUCTEMHUTE 3a 0a3u JaHHU € CBbp3aHa C OCUTYPSBAHETO Ha olepa-
THBHA CBbBMCCTHUMOCT, BB3MOXKXHOCTH 3a Kp’BCTOCﬁHO T’prCHe u I/IHTerI/IpaHe Ha
yeb ycIyr.

Ha 0a3ata Ha OHTOJIOTHUTE Ce pa3pabOTBAT CEMAHTHUYHU CHCTEMH 3a OIH-
CaHWe Ha pa3UYHHUTE TAKCOHOMHUHM (KIacHU(pUKAIMOHHU CHCTEMH) Ha JOMElHa
3€MHO HOKpI/ITI/Ie. CBSI[aBaHI/ITe OHTOJIOTHUH HA 3€MHOTO HOKpI/ITI/Ie onpez[enﬂT I10-
HATHTA ¥ TEXHUTE B3aMMOOTHOIICHUS B IPOCTPAHCTBOTO M BPEMETO, KaTO ChIIle-
BpeMeHHO OCI/II‘ypﬂBaT BB3MOXHOCT 3a CIIOICISIHEC HAa CCMAaHTHUYHATa I/IH(bOpMa-
1M 32 KJIACOBETE U MHOTOKPATHO M3I10JI3BaHE HA FTEHEPUPAHUTE IPOCTPAHCTBEHH
reo0a3u JaHHMU.
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LAND COVER ONTOLOGY

R. Vatseva

(Summary)

The term “ontology* comes from the field of philosophy that deals with the
study of being. Application of ontology in information technology is associated with
the need to create an exact description of the real world or its parts using formal and
formalized structures. Gruber (1993) defines ontology as ,,an explicit specification of
conceptualization or ,,formal explicit specification of a shared conceptualization*
(Gruber, 1995). In the context of computer and information sciences the ontology is
defined by Gruber (2009) as a set of representational primitives with which to mod-
el a domain of knowledge. The representational primitives are typically classes (or
sets), attributes (or properties), and relationships (or relations between members of a
class). In the context of database systems, ontology can be adopted as a level of ab-
straction of datasets, similarly to hierarchical and relational models, but intended for
modeling knowledge about individual objects, their attributes, and their relationships
with other objects. In the context of knowledge sharing, the term ontology means “a
specification of a conceptualization* (Gruber, 2009), or ontology is a description of
the concepts and relationships that can exist for an agent or a community of agents.
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Application of ontology in geoinformation technology enables the sharing and reuse
of spatial data, including land cover data, on the most abstract level.

Knowledge for land cover in space and time is organized and structured by con-
ceptual grouping in categories (classes). Land cover refers to the observed biotic and
abiotic objects of the earth’s surface (Meyer, Turner, 1992). Land cover is defined by
Di Gregorio and O’Brien (2012) as the observed (bio)-physical cover of the earth’s
surface. It can be considered a geographically explicit feature that other disciplines
can use as a geographical reference. Giri (2012) defines land use as the way or man-
ner in which the land is used or occupied by humans. Conceptualization of land
cover raises important specific issues that are related to the content and boundaries of
individual objects, the size of the studied spatial unit and influence of the scale on the
research methods and results.

Remote sensing data interpretation covers a range of processes such as abstrac-
tion, classification and generalization by which land cover data are extracted based
on classification systems. Di Gregorio and O’Brien (2012) argue that for land cover
mapping and all other disciplines producing two-dimensional representations of the
earth surface, the classification scheme appears in a specific database in the form of a
legend. A legend can, therefore, be defined as the application of certain classification
criteria (classification rules or classes) in a specific geographical area, using a defined
mapping scale and a specific dataset.

The main discussion and question that is still opened in connection with land
cover research and application is related to the harmonization and integration of the
existing classification systems. Currently there is no internationally accepted refe-
rence land cover classification. In this connection, ontology based semantic systems
are developed for describing the various taxonomies (classification systems) in land
cover domain.

45



BBJITAPCKA AKAJIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 « PROBLEMS OF GEOGRAPHY
Codus e 2013 e Sofia

MAJIKUAT JIEAHUK ,, AEBEJIN HAMET*
B MACHUBA IYPMUTOP, TMHAPCKHU INTAHNHUA

Emun I'aues, Kpacumup Cmosanos

B crarusTa ce mpaBu onmcanue Ha ,,Jebenm HaMmeT — €AMHCTBEHOTO 3acera MajKo
CHEXHO-(DMPHOBO TSJI0 Ha ballkaHCKUS MOTyOCTPOB, ONPENEICHO KATO ,,KIACHUECKH MATbK
JIeTHUK OT TUTAHMHCKH THII, KOETO ce HaMupa B MacuBa Jlypmutop, UepHa ropa — 4acT ot
Junapckurte niaHuHU. HampaseH e mperie Ha JOCETrallHUTe MPOyYBaHUs Ha JIEAHUKA, KAKTO
U Ha IPOMEHUTE B HEroBaTa roJIEMUHA MPEe3 MOCJIEAHUTE FOIUHH.

BBBEJIEHUE

Makap 1 opunHaniHO B reorpadckara Hayka Jia € MpPHETO, Y€ B MNIAHHHCKUTE
3eMHU Ha bajkaHCKUS IOPYOCTPOB HsIMa ChBPEMEHHO 3alle/isiBaHe, MOCICTHUTE H3-
clie/iBaHUs B 00JacTTa Ha TValMajHaTa TeoMOpQOIIOTHS HalaraT u3BECTHO Ipepas-
IJIeXKIaHEe Ha TO3H BBIPOC. Be3cropHo B HAIIUS PErHOH HE MOXKE Jla CTaBa JyMa 3a
ChINECTBYBAHE Ha JIAHUIIMA B TEXHUS KIACHUECKH, ,,3psUT" BUJI, KAKBBTO UMaT B AJI-
nute ¥ KaBkas, HUTO ITbK 3a 3aJIe[siBaHE OT IUPKYCEH THI Karo ToBa B [lupuneunTe.
B nocniegnuTe roguHu obade ce 10Kas3a ChIIeCTBYBAaHETO HA pellUIla MaJKH (UPHOBU
(opMH ¢ HEKOJIKOBEKOBHA Bh3pacT (IIOHE OT Ha4ajI0To Ha MaJikaTa JIe/IHUKOBa ernoxa
— XIV B.) B Tpu BUCOKH IIJIAaHWHH, U3TPaJieHu OT kKapooHatHu ckanu: [Tupun (beara-
pust), [Ipoxnerus (Andanust) u Jypmurop (Uepna ropa) (Grunewald u ap., 2006;
I'pyneBann,lllalitxayep u 'ukoB;2008, Grunewald, Scheitchauer,
2008, 2011; Gachev, 2009; Gachev u mp., 2009; 'aueB u I'mkos, 2010;
Gachev, 2011; Hughes, 2007, 2008, 2009; Gachev, Stoyanov, 2012; I"a-
yeB u CtosHOB, 2012). OT HayyHO TIEQUINEC TOYHATA KATETOPHU3allMs HA TE€3U
dbopmu e TpyaHa, IOpaay TOBA, Y€ OT TOJIMHA Ha IOJIMHA T€ CHUJIHO IMTPOMEHST KaKTO
pasmepure cH, Taka U cBosta Mopdonorus. Hali-ronemute u ycToiuuBr GUpHOBH
teuna B [Tupun ca onpenenenn or Grunewald uap. (2006), 'pynesanyg, Hlaii-
txayep u I'mkoB (2008) u ap. kato mukponenaunu B [Ipoxnerns (,,AnGancku
Anmu®) ca onmMcaHy yCTOWYMBYU CHEXKHHU TeTHA (CHEKHUIIN ), MUKPOJICTHHUIIN U JaKe
(hopMH, KOUTO 1O CBOSI BHJ| HAMOAOOSBAT KJIACHUECKH MAJIKU [IUPKYCHH JICAHUIIN
(Gachev, Stoyanov, 2012; 'aueB, CtossHoB, 2012), HO HanpaBEHUTE JI0-
cera HaOJIOJCHUS ca HEJJOCTAaThUHU 32 TOUHOTO ONpe/eisHe Ha Te3u Gpopmu. Taka
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noHacrosiieM ,,J{edenn Hamet™ B miannHara J[ypMUTOp OcTaBa eMHCTBEHATa QHp-
HOBa (hopma, KOSITO €THO3HAYHO € KaTeropu3upaHa Karo ,,KIACHUSCKU MalIbK Je/-
HuK (Djurovic, 1996, 1999; Hughes, 2007, 2008), 1 mopaau ToBa 0€3CIOPHO €
00ekT Ha HayueH uHTepec. CMsTaMe, Ue pe3yaTaTuTe OT JOCETalTHUTE POYYBaAHUS
(BKJTFOYMTEITHO HAIIM U Ha JPYTH aBTOPH ), KOUTO Ca MPEICTABCHHU MO0y, TojIarar
Ha JUCKYCHSI TOYHOTO OMpEACIsIHE U Ha Ta3u (opma.

PAVIOH HA U3CJIEJIBAHETO

IInanunara Jlypmutop ce Hamupa B LEHTpasHaTa 4yacT Ha J[MHapckara Bepu-
ra (¢ur. 1). Ta npexncrasnsia 100pe 000COOEH MacHB ¢ TOJIEMUHA TPUOITH3UTEITHO
KOJIKOTO Ha Hamara Butomia, u3nura ce go 2522 m H. B. (Bp. boboToB KyK) 1 ce
W3BHUCSBA TOJI0OHO HA HA3b0CHA KOPOHA BEPXY 3apaBHEHO KAPCTOBO ILIATO C HAIMOP-
cka BucounHa 1400-1450 m. ITnaroro, n3BectHo kato Ezepcko-IInBcka moBbpxuHa
(Cerovié¢, 1991), e 3a00uKOJIIEHO OT
JKJIPENIOBUIHATE JIOJMHU Ha HaYaJHUTE
npuronn Ha p. puHa — pexkure Tapa (ot
ceBepomn3Tok) u [ImBa (OT for m 3aman).
ToBsa ca Hail-IBIOOKNTE KaHHOHU B EB-
porma ¢ Bpe3 B Hall-IblI00KaTa 4acT ChOT-
BeTHO 710 1341 u 1034 m (Djurovi¢,
Petrovi¢, 2007). Ha roromstok o00-
HIMPHO KapCTOBO MOHIKCHUE OYepTaBa
Mopdorpadckara rpanuna Ha J[ypmu-
top ¢ mumannHata CuasgBuHa (2041 m
H. B.).

JypmuTtop mMa eHO TIIaBHO OHMIIO C
BucounHa 2250-2500 m, koeto odopms
OTBOpEHA Ha CEeBEPOU3TOK Jbra. [Ipubnu-
3UTENHO B Cpeliara My ce U3JIura U Ibp-
BeHEIbT Bp. boOOTOB KyK (2522 m H. B.).
OT r1aBHOTO OMIJIO HA CEBEPOM3TOK CE OT-
JIeIISIT YeTUPU MacHBHU pujia — Memken,
Ugopos 0Oora3, PrOaruna u Ilonuna. Te
000c00sIBaT YeTHPH ABIOOKHU IHUPKyca C
BHYLIUTEJIHU pa3mepu — Benuka Kanuna,
Jlenenu non, BamosuTtu 101 1 AJUIIHHALA
(¢ur. 2). Ot BoboTOB KYK Ha FOT CE OTJie-
Js1 pyro oporpadcKu U3AbPKAHO OUIIO,
odopMsIII0 OTBOpEHA Ha CeBep Jbra B 3a-
najiHara 4acT Ha IutaHuHara. To 3arBaps
OT 10T ABJIOOKHs 1HpKyc Ha [IIkpbhukoTo
€3€epo U MMa 3a Hal-BUCOK BpbX IIpyTam
(2393 m H. B.). Pa3knonenusira, otae-

JSIIM CE€ Ha I0r OT INIaBHOTO OmIo, ca ®ur. 1. MecromnonoxxeHnue Ha IJIaHHHATa
kbcu. Haili-uzpasurenHo e Ha3bpOEHO- Hdypmutop
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Sl6naHcko e3.

LlIkpBYKo €3.

Maso Jlllkpsuko e3.

BezumeHeH A

A 1
= 2

@wur. 2. lypmutop — Mopdorpadcka cxema: 1 — BpbX, 2 — CeNIOBHHA, 3 — IHHO Ha yBall,
4 — CKaJHU CTeHH, 5 — OWITHH 3apaBHEHOCTH, 6 — JIGTHUK

To Omyo 3ynuu (MMETO € IMOKa3aTeTHO), KOETO 3arpaxk/ia OT T MaJIKHs ITUPKYC
Mineuydu noi.

Jypmutop e u3rpajieH oT KapOOHATHU CKaJIM ¢ ME3030iCKa Bb3pacT — MaCHBHH
BapOBHI M ITO-MaJko mojoMuTH (Mirkovié, 1983). B reoiroxko oTHOIIEHUE TI1a-
HUHATa Ce ChCTOM OT JIBE PAa3JIMYHHU 110 ChCTaB U Bb3pacT popmaruu. Mzrounara, mmo-
oOIIMpHA U MO-BUCOKA YacCT, € U3rpajieHa OT TPHACKH U IOPCKU BapOBUIIU C TojsMa
nebenmaa (more 2000 m). 3anaxuust s (Brpxosete [Ipyramr, Berpena rpena, Yeu-
TaTpena u T. H.) € u3rpajieH ot aedena, 10 700 m ropHokpenHa ¢rumika Gopmarus,
BBPXY KOSITO Ca HABJICYCHU TPHACKHUTE U IOPCKUTE BapOBHIIM Ha BbpXxoBeTe boOoTOB
KyK, besaumenen u Jlepoiika. HaBnaunara auHus cienu HanpasieHueto Cymuia —
[xppuko ezepo — UepHo ezepo — MumHcku 1oTok (Cerovié, 1991). Ta3u reo-
noxka nudepeHnuanus Hamupa J100bp n3pas B 001rKa Ha peneda B ABETE YacTH Ha
TUTAHWHATA — Ha U3TOK TOH € Mo-pa3uwieHeH (0CcTpy Onia, BEpTUKAITHA OTKOCH, CKaJl-
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HU MIPOCTPAHCTBA), a Ha 3amajl — N0-3a1aieH, HO B CBILIOTO BpeMe pa3HooOpa3eH oT
penyBaHETO Ha Pa3HOLBETHU M Pa3HOCTPYKTYPHHU CKaJHHU mjactoBe. B 6muszoct 1o
KOHTaKTHaTa rpaHula B peneda sICHO JIMYM CHITHOTO TeKTOHCKO HarbBaHe, KOETO ca
NpPETHPIETH KPeTHUTE CKaJlM TP HABJIMYAHETO.

bnuszocrra Ha Anpuaruka (okosno 70 km 1o Bb3myNIHA JTUHMS) U TOJEMUTE Ba-
JIKU ca MPUYMHUIM CUITHOTO KOPO3HMpaHe Ha BapOBHKa M 00pa3yBaHETO Ha KIIacH-
YeCKH KOMIUIEKC OT KapcToBH (hopmu oie npenu mieiicrouena (Djurovic, 2011).
BrnocnencTBue miaHuHATa € MOAJIOKEHA HA HEKOJIKOKPAaTHO 3aliefiiBaHe U Ha Ch-
niecTBeHa ranuanHa tpancdopmanusi. Crnopen Djurovié (2009) cuexxnara rpa-
HHUILIA TI0 BPeME Ha PUCKOTO 3ajeiasBaHe ce ¢ cmyckana no 1400-1600 m H. B., a
npe3 BiopMa — 10 1700-2000 m. Pa3zuieHeHUST NpeaiieIHUKOB KapcToB pened ¢
MHOTOOPOHM O€30TTOYHH MOHMKECHHUS € 3aTPYAHUI HAlIPEeJBAaHETO HA JICTHHUIINTE,
Hakapall I'l € Ja Ipeyaba0asT ChIeCTBYBALIUTE YBalIu. B pe3ynrar Ha TOBa IHEC
penedsT Ha JlypMHUTOp ce JOMUHHMpA OT TUTAHTCKH T10 CBOUTE Pa3MepH LUPKYCH,
YUHUTO AbHA MPEICTABISIBAT CHIIMHCKH JIAOMPUHTH OT BHPTONH, YBajH, Bb3BUIIIE-
HUS, nemepu 1 nponactu (¢ur. 3). [onsiMoTo npeBuIIeHne Ha BUCOKUTE OMiia Hall
CHE)KHATa TpaHHIa € JOBEJIO O MPEBPBUIAHETO Ha MEXIYLIUPKYCHUTE PUIIOBE U Ha
MHOTO OT OuJiaTa B HEJOCTBIIHU OCTPH pPbOOBE, a BUCOUYMHATA HA CKAIHUTE CTEHH,
orpakaamy nupKycure, yecto Haasumasa 400 m. Ha Hskonko Mecta B 10)KHATa
W 3arajHara yacT Ha MacHBa ca 3ala3eHd OCTAaThIM OT cTapara OWiIHa 3apaBHEHA
MOBBPXHUHA — HEIl0, KOeTO OTin4aBa peneda Ha JypmuTtop oT TO3u Ha AnbaH-
ckute Anmnu (LeHTpanHara yacT Ha MacuBa [Ipoknerus). Hali-uzpasurenes B ToBa
otHoueHune ¢ puasT lllnueme — maroBuaHa 3apaBHEHOCT Ha 0koj0 2400 m H.B. ¢
HSIKOJIKO CJIa00 U3AMTAILU Ce HaJl Hesl KOTH.

@ur. 3. ,,Cepuero Ha Jypmutop* — nupkycute JlokBuna (mipesieH miaH), Jlenernn goi (I1s1B0)
u BajoBuTn o7 (0T3a1 B IICHO) ¢ TbpBeHeIa Bp. bo6oToB kyk (2523 m) — morien Ha 10ro-
3amax ot Bp. JKyTta rpena (2287 m)

4 TIpoGnemu Ha reorpadusta, 3-4/2013 . 49



Penedypr Ha dypMuTop mpuTEeKaBa M3KIIOYUTEIHO OOraTCTBO Ha IMAIMAIHO-
KapCTOBU M KapcTOBH ()OPMH — KaKTO HaJ[3eMHH, Taka 1 MoA3eMHH. B rmianunara ca
OTKPHUTH HSKOJIKO MHOTO 1bJ00kH nemepu (Djurovié¢ (2011): ,,5Ima na Berpeno
obpno* (775 m), ,,Sima B Masiku Jlomuu non* (—605 m), nemniepHara cucrema ,,00-
pyunHa“ (464 m) u ap.

KmumatsTt Ha dypMuTop ce ¢popMupa moj BOACLIOTO BIMSHUE HAa AApHaTHye-
cko mope. Cniopen ceenenunsstaa Djurovi¢ (1996, 2011), 6a3supanu Ha aHAIIN3 HA
KJIMMaTUYHU JaHHU 3a nepuoaa 1958—1993 r., cpennara roauiiiHa TemMmneparypa B Ip.
JKaOnsik, pa3miioxkeH Ha KapCTOBOTO IJIATO B CEBEPOM3TOYHOTO MTOJHOKUE HA [IaHU-
Hara Ha 1450 m H. B., ¢ +4,7 °C; na 2050 m e oxojo +1,9 °C, a Ha 2450 m e MaKo
Hax 0 °C. Cnen 1980 1. o0aue ce HaOIrOqaBa TEHAEHIINS HA [IOCTENEHHO, HO IIOCTOSHHO
HapacTBaHe Ha TeMIIeparypara, Karo B Hauanoto Ha 90-Te roguHu Ts1 foctura +5,4 °C
(Djurovic, 2011), a 3a nepuona 2003-2007 . nopu ¢ +6,4 °C (Hughes, 2008).
OtHoBo criopen Djurovic¢ (2009) BasiexxHUTE CyMHU 10 Haii-BUCOKUTE OMJIa HA Ma-
cuBa gocturar 2600 mm roauIrHo, o I0ro3amnagHoTo MoAHoKHE ca 0Koiio 2000 mm/
rol., a Ha ceBep, B 00XBara Ha KapCTOBOTO ILIaTO, OBbP30 HaMamsBar 10 okoso 1200
mm/Tof., KOETO OTpa3siBa MOABETPEHOTO MOJOKEHUE CIPSAMO BIAKHUTE BB3LYIIHH
MacH, HaxXJIyBallld [IPEJUMHO OT I0ro3anaj, OTKbM AJpHaTHKa. BanexHUSAT pexum
3amepuoga 1958-1993 . (Djurovié¢, 2011) ce oTmuuaBa c IaBeH MaKCUMYM TIpe3
OKTOMBpHU-AeKkeMBpH (3a JXKabnsik — 36 % OT roguiiHara cyma) U BTOPUYEH Ipe3
Maii-IoHH, T. €. MO-ToJIsIMara YacT OT KOJIMYEeCTBATa Maja npe3 CTYIEHOTO MOIyro-
Je — BbB BUCOKOIUTAHMHCKATa 4acT NPEANMHO BbB B Ha CHAT. [1o rmiaroBuaHuTe
noBbpXHOCTH Ha puaa lllnueme ce HaTpynmBa OrpOMHO KOJIMYECTBO CHEXHA Maca,
KOSITO TpeoOIiajiaBaiuTe I0ro3anajiiid BETPOBE U3LyXBaT B MIPOMACTUTE HA pasIlo-
JIOKEHUTE CeBepHO MoJ OninoTo nupkycu. Hanuue ca uynecHu ycioBus 3a o0pasy-
BaHe Ha QupHOBH (opmu. [Ipe3 naroro obaue B pe3ynTar Ha BUCOKHTE TeMIlepa-
TYpHU C€ pa3ToIsBaT CHEKHUTE MAacH JlaXKe IM0J BUCOKHUTE IUPKYCHH CTEHH. ToBa
HE CTaBa HAIBbJIHO €AMHCTBEHO B HAM-W3TOYHUS OT rojJeMHTE LUPKycH — Bennka
Kamnuna.

Karo knacuuecka kapcrosa manuHa JlypmuTop € OefjeH Ha HOBbPXHOCTHH BOJH
Y B OUYEpTaHUsTa HA MacuBa HsAMa MOCTOSHHO TeYallld PEKU C M3KIIIoYeHne Ha MinH-
CKH MOTOK, KOWTO MPOTHYA B CEBEPHOTO MOJHOXHE. B paliona obaye nma 3Ha4HUTEICH
Opoii ezepa. Hali-MHOTrO ca Te B ruiaroBuaHaTa o0acT Ha CEBEP U M3TOK OT IJIaHUHATA
(Hocemia HecaydaiiHO UMeTO ,,E3epcka moBbpxHOCT™). Hali-uecto Te 3aemar mabHaTa
Ha 3aTIa4€HH HeraTUBHU KapcToBU (opMu. B ouepranusra na camus JlypmMutop uma
HSIKOJIKO €3epa ¢ TIalMajIHo-KapcToB nmpousxoa. OT TsX Hail-ronsiMo e UepHoTO e3e-
PO, pa3MoJIOKEHO B CEBEPHOTO MOAHOXKHME Ha miaHnHara Ha 1410 m H. B. (dur. 4), ¢
o 5 1ha u makcumanna gpadourHa 49 m (Cerovié, 1991). Bropo no ronemuna
B camust MacuB Ha Jlypmutop e Benukoro kpbuko e3epo, nexanio B A6I00K HHP-
KyC F0r03amajiHo OT I’bpBeHena Bp. boboTos kyk, Ha 1686 m H. B. To e ¢ tuiomr 5,1 ha
u esioounna 17,2 m. [Mo-manku ca 3MuiiHOTO e3epo u S10aHCKOTO e3epo (B ceBepo-
3anaanus Kpait), Jloksuie (B enHoumMeHHuUs IupKyc), Mankoro Lkpbuko e3epo (Ha
I0r03amaja) U Haii-BUCOKO pasnonokeHuTe 3enenu Bup (2028 m H. B.) u Muomesa
JokBa (2362 m H. B.).

3a JlypMuTOp € XapakTepHa MHBEpCHs Ha ropcKaTa pacTUTETHOCT — nepude-
pusiTa Ha TUIATOBUIHUS MHEAECTaN Ha IUIAHUHATA € 3aeTa OT CMBbPYOBH TOPH, a8 HaJ
TSIX, 10 TOpHATa rpaHulla Ha Topara, ca pa3NpOoCTPaHEHH HUCKOPACIU ChOOIIECTBa
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®ur. 4. YepHoTo e3epo

OT BHCOKOIJIAHWHCKHU OyK. BeposiTHO Ta3zum o0bpHATa MOSCHOCT HA PACTUTEIHOCTTA
OTYACTH c€ JBJKM Ha TeMIepaTypHUTE HHBEPCUH, KOUTO ce 00pa3yBaT BbPXY Orpa-
JIEHOTO OTBCSKBAC ¢ BucounHu 1uiato. Hax 1800 m goxsm 2000 m H. B. HIHPOKO
ca pasnpoCTpaHEeHHU XpacTajalUTe Ha KJeKa, a HaJ Ta3W BHCOYMHA — aJIHUICKUTE
TpeBu. OTPOMHU MPOCTpPAHCTBA B ANMUNCKHUS MOSC HA IUIAHWHATA ca 3a€TH OT TOJIU
CKaJIM U CUIIEH.

JypMutop e Hali-u3BecTHara ILUIaHWHA B UepHa ropa u npejacrasisiBa HaLAO-
HaJIeH CUMBOJI. B ceBepoM3TOUHNTE 1 YacTh ce HaMHpa Hal-TIOCeIIaBaHUAT U Hali-
pa3BUT paiioH 3a 3MMHH CIIOPTOBE B AbpkaBara. [lopajau Ta3u npuynHa B IJIaHUHATA
MMa CpaBHHUTEIHO 100pe pa3BuUTa TypUCTHUECKA HHPPACTPYKTYpa, a TOBa O1aromnpu-
ATCTBA MPOBEKAAHETO HA TEPEHHA U3CJIe0BaTelIcKa paboTa.

HUPKYCBHT BEJIMKA KAJIMIA U JIEAHUKDBT ,, AIEBEJIM HAMET*

Bemuka Kanwma (dur. 5 — npunoxenne, Gur. 8) ¢ HAH-U3TOYHHUIT OT YSTUPH-
T€ TOJeMHU CeBepHM Lupkyca Ha Jlypmurtop. Tol mpencraBisiBa OTPOMHO Kpecio-
BHJTHO KOPHUTO, OTBOPEHO HA CEBEeP-CEBEPOM3TOK, 3200MKOJICHO OT TPU CTPAHH C JI0
400-mMeTpoBH BapOBUKOBU CTEHH, YUUTO TOPHH YACTH MTPEICTABIISABAT OYTH OTBECHU
otkocu. [IpogbaroBaToTo My abHO Jiexku Ha 2000-2050 m H. B., a NIaBHOTO OMJIO Ha
0T OT IUpKyca noctura 2451 m H. B. (Bp. Lllmueme).

M3Touna orpaga Ha mupkyca € 6mmoro Ha Bp. CaBuH Kyk (2313 m H. B.), Koe-
TO B CEBEpHATA CH 4YacT € Ha3b0eHO u ocTpo. Ha for To ce 3amiaxk/a u MoCTEeTIeHHO
MpeMrHaBa B 3apaBHEHATa MOBBPXHOCT Ha lllnmeme, KoATO M3BHBa Ha IOrO3aman u
3arpaxk/ia upKyca oT Ior. B menus To3u y4acThK CKIOHBT OTKBM IHPKyca Mpes-
CTaBIIsSIBA €JHA HETPEKhCHATA CKaJHA CTeHA C HAKJIOHH Haa 60° — Hai-oOmupHaTa
1 Haii-Bucokara B Jlypmutop. B ocHOBara Ha cTeHata ¢ (hopMupaH OrpOMEH IO~
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HOXCEH HUIei( OT ApeOHM CKaJIHU MacH — rPaBHIHO-YaKbJICH MEXaHHUYEH ChCTaB
(cpaBHUTENHO APEOHUAT pa3Mep € KaTo LSO XapaKTepPeH Mpu pa3pylIaBaHETo Ha
BAapOBUKOBHTE CKaJIH).

bunoro na lllnueme npencraBisBa CUIHO 3apaBHEHA U 3aTPEBEHA MOBBPXHOCT,
ocestHa ¢ OTHeNHHU BbpTonu. OcoOeHO BHYIIUTEICH pa3Mep UMaT TPU OT TE€3H Bbp-
TOIM: Hail Ha 3amaa MusomeBusaT BbpToN (MpounHa 125 m, gpadounna 35 m) ¢
Hamuparlara ce B Hero Musoniena JIokBa, CHeXXHHST BbPTON (IIMpOYMHA 75 m, AbI-
6ounHa 30 m) IETOTOJUIIHO 3aITBJIHEH ChC CHAT, U HAl-U3TOUYHO — MO-MATBK BHPTOII
(mmpounna 50 m, xpndounHa 10 m), OTBOPEH KbM CKaJHHsI OTKOC Ha UpKyca Benu-
ka Kamuna (Djurovié, 2011).

Mopdorpadckara Bpp3ka Mexay o6unoro Ha Lllnueme u puna Memkea, KOUTo
odopms 3anagaus 6opa Ha nupkyca Bennka Kanuia, npencrasisia einH MOYTH OT-
BECEH CKaJIeH BEHEI] ChC CEeBEpHO M3iokeHue. Ha ceBep oT Hero, mpu celioBUHATA
Mauna IIpeBus (2200 m H. B.) CKJIOHBT € MOJIETaT, HOKPUT OT U3BETPEIH CKaJIHU MacH.
CrnenBa cTpbMHO M3AMTaHE KbM THUJIHATa yacT Ha Bp. Tep3un Oora3 (2303 m H. B) u
OTHOBO CITyCKaHe KbM Jpyra ceanoBuHa — Benuka [lpesus (2145 m u. B). Ha ce-
BEp OT TO3M MpeBajl ce u3nura 1oope obocobenusat macus Ha JKyta [péna (Benuku
Memxen, 2287 m H. B.) CbC CTPBMHH, H3TOYHH CKIIOHOBE — pelyBaHe Ha TPEBUCTHU H
CKaJIHU MPOCTpaHcTBa. B ceBepHuUs Kpail Ha LUpKyca MO ToBa OWIIO ce pas3mosara
€IMH NO-MaJIbK, CTPAaHU4YEH LHUPKYC, YUHTO OTBOP C€ HAMMpPa HEMIOCPEACTBEHO Ipe-
TV TJIABHUS pUTETL.

HupkycHOTO ABHO MMa MpoabaroBara Gopma, ¢ AbDKUHA 2 km ¥ mmpuHa 10
300 m (ur. 5 — mpunoxxenue). To € TOKPUTO OT KOJTyBHAJHA MOKPUBKA, CPEILAT Ce
Y epaTHYHH OJIOKOBE ¢ BHYIIUTENHH pa3Mepu. CamaTa HOBBPXHOCT Ha ABHOTO MPE-
CTaBI/ISBa pelyBaHEe Ha 3aTBOPEHM MOHMKEHUS (BBPTOIM) C pasfelisliy TH BaJOBE
OT CHUIEHHM CKaJHU MacuB. Tpu oT Te3u BanoBe ca onucanu oT Hughes (2007,
2010) karo cTaaMaIHU MOPEHH, OTIOKEHHU MPHU MOCTIUIEHCTOLEHCKOTO OTCTHIJIEHHE
Ha JIeIHUKA, KaTo MOCJeHaTa OT TSIX 3arpak/la 0CHOBaTa Ha CbBPEMEHHOTO CHEXKHO-
¢upHOBO Ts10. [IBHOTO 3aBBpIIBaA C JOOpE OUEpTaH pHUresl, KOWTO B Hal-HUCKATa cu
gact (cemnouna Ctpyra, 1920 m H. B.) ce u3aura a0 35 m HaJ Hali-HHCKATa TOYKA
Ha JIbHOTO.

MaskusT neaHuK ,,Jlebenu HaMeT ce HaMupa B HAl-I0KHMUS Kpai Ha LUPKYCHO-
TO 'bHO, HETIOCPEACTBEHO MOJ €1UH ,,aM(DUTEeaTbp * OT CKaHU CTeHH U yien. CaMoTo
MMe e TBbpJE TIOKA3aTeIHO 3a BUAa U Xxapakrepa Ha Ta3u gopma. CHEXHO-(DUPHOBO-
TO TSUIO0 MMa 3a00JIeHH, JIEKO eIMNTHYHN odepTanus. [Ipu TepeHHOTO M3MepBaHe ¢
BBKe npe3 okroMBpu 2011 1. ycTaHoBuXMe AbKKMHA 321 m ¥ IMpOYMHA B cpeiHaTa
yacT 136 m (¢ur. 6a). B nonnara yact numa ohopMeHa U3ABIKEHA YacT — e3uK. Ha-
JUTBKHUAT TPo(UIT pa3KprBa €JHa KOHKaBHA FOPHA YacT ¢ HaKIoH 35—40°, enHa jeko
M3yTa CpeaHa yacT ¢ HakioH 25-30° 1 eaHa N3NIbKHATHHA B JJOJIHUA Kpall IpH JIea-
HUKOBHSI e3uK (ur. 60 u 68). Bb3 ocHOBa Ha Te3u Oene3n, KaKTo U Ha YCTaHOBEHOTO
or Hughes (2007) nanuuue BpXy €3uKa Ha JHFOBUAHO M3BUTH UBHUIM OTIOKEHU
CEIMMEHTH, KOUTO MHAWKUPAT IBM)KEHHE Ha QupHa ,,J[ebenn HaMeT" € KaTeropusu-
paH Karo ,,KJIacCUYeCKH MaJIbK JETHUK, a HE KaTO MUKPOJIETHUK.

Ha 7 oxkromBpu 2011 1. Gerie yCTaHOBEHO CIEAHOTO CHCTOSIHKME Ha (PUpHOBATa
MOBBPXHOCT: B TOpPHATa, BIUIbOHATATa 4acT — 1200 3aMbPCEH CHST; B CpeHara 4act
— CHJIHO 3aMBbPCEH CHST, B 00J1acTTa Ha €3uKa — TOISIL ce JieA (ChOTBETHO 30HU 1,
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Owr. 6. JlenuuksT ,,Jlebenn namet™, 7 okromBpH 2011 T. — chCcTOSIHHE M pa3Mepr Ha GUPHO-

Bara NOBBPXHOCT: @ — YCTAHOBEHU Ha TEpeHa JbJDKHHA, IKpoYnHa U hopMa Ha GUPHOBOTO

TSUI0; 6 — HAJUTH)KEH BEPTUKAJICH NMPOQHI Ha JIeHUKA U 3aJHHs Kpall Ha uupkyca: 1 — ¢up-

HOBO Ts110, 2 — (upHOBa 1oBbpXHOCT (2011), 3 — MoTeHIMANHO pa3mnoyiokeHne Ha (PUPHOBa-

Ta MOBBPXHOCT B MIO-CHETOOOWMIIHN TOJIMHH; 6 — 001l M3IVIe/ Ha JeIHNKa (HoMepara yKas3Bar
30HHTE OT (ur. 60).

2 1 3 Ha Qur. 60, 68 u dur. 7 — npuioxenue). B u3TOUHMUS Kpail MOBBPXHOCTTA Ha
JieqHHUKa Oelle ocestHa C MPbCHATH CKAaJTHHU OJIOKOBE, OTKBPTEHH OT OKOJHUTE CTCHH,
HSKOM ¢ muaMeTsp Han 0,5 m.
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MopeHHHSAT BaJl, KOMTO Orpa/ia 4eioTo Ha JIEAHUKA, Ma BHYIIUTEIHN pa3Me-
pu (ur. 76 — npunoxenue, ¢ur. §). B ctpannyHara yacT Oemre oTOeNs3aHO PEBU-
nreHue Ha Omitoto Ha MopeHara 1o 20 m Haj ¢upHOBara MoBbpXHOCT. 1o chiIecTBO
B Ta3uW OPOMHA MOpEHa ce pa3rpaHuyuaBaT TPU yCIIOPEIHH €IWH Ha JIpyr BajoBe,
onmcanu 3a IpbB T oT Hughes (2007).

WnTepecHa B MOP(OTIOKKO OTHOIIECHUE € 30HATa B TOPHUA (FO’KHUS) Kpail Ha
¢upHoBoTO TSMO. HemocpeacTBeHo Hal JeJHHUKA ce pa3nojara eiHa 3HauuTellHa
0 pa3Mep roja CKajaHa MOBbPXHOCT (Ib/okKMHA 10 140 m), pa3wieHeHa Ha OTASIHN
,»OCTPOBYETA" OT MHOTOOpOMHN MyKHATHHU (pur. 7a — rope — npuioxenue). Tazu
MOBBPXHOCT CE€ OTJIMYaBa C MO-Mal’bK HakIoH (40—45°) B cpaBHeHUE ¢ Nexamara
3a]1 Hesl CKajlHa CTeHa Ha HHUpKyca. B pe3ynTar Ha ToBa BbB BpeMe Ha CHETOOOUITHH
TO/IMHU JICAHUKBT MOXKE J1a YBEIUYHN CHIECTBEHO CBOSITA IJIOLI, KATO HAapacTBaHe-
TO CTaBa Hail-Beue B [MOCOKA HA3aJ M Harope, 10 NOKpUBaHE Ha MoJieraTara CKajaHa
MOBBPXHOCT (CHHsTa MyHKTHpaHa JUHUA Ha QUTr. 7B — npuioxennue). CromeHa-
TaTa 0COOEHOCT OTIMYaBa CHIIECTBEHO ,,JleOean HaMeT™ OT MHKDPOJICTHHUIIUTE B
[lupun, KOUTO JEKaT B caMaTa OCHOBA Ha CKAJIHUTE CTCHM, U HapacTBaT Hampen
Y HaJI0Iy.

e

3 % ‘fm‘ o5

®ur. 8. Mopenu B unpkyc Bennka Kanmnna (e3pact mo Hughes, 2010).
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,»Jle0es HaMeT € ciomeHar B onucanus Ha Jlypmurop mipe3 1986 1. u mo-kbCHO
B paborure Ha Djurovic¢ (1996, 1999, 2009) u Vasilievi¢ (1997). Mankust
JISIHUK € clieluaieH 00ekT Ha u3cnenBane ot Kern u ap. (2007), kouto aHanmusu-
par ChABPKAHUETO HA M30TONHM C TEXHOTEHEH MPOU3XOJ KaKTO BbB (DUPH OT HEro,
Taka ¥ BbB BEKOBEH JieJ| OT ,,JIenenara nemepa“™ nox Bp. Obna miaBa. Haii-cucrem-
HU TeoMOop(DoJIOKKK U Tasieoreorpadcku uscienBanus B JlypMUTOp, U B 4aCTHOCT
Ha ,,Jlebenn HameT™ W HeroBara OKOJHOCT, rpaBu dunun Xrrc or YHUBEpcUTETa
B Manuectsp, BenukoOpuranus, ciaen 2003 1. Toii momecTBa pe3yntaru oT HadIro-
JICHUSI ¥ U3MEpBaHMsI Ha IUIONITA Ha jeaHuka 3a nepuona 2003-2007 r. (Hughes,
2007, 2008). B pe3yaTar Ha IMXEHOMETPUYHHU aHAJIU3U HA MOPEHUTE, Orpa)xaalin
JIeJIHUKA, TOW JI0Ka3Ba, Y€ BbB BUJ, OJU3BK JIO CEraliHus, BAIbT ¢ (POPMUpPAH IO
BpeMeTo Ha Mankara JeJHUKOBA €1moXa U MaJiKo clieql Hes. Bb3 ocHOBa Ha Chb-
MOCTaBKa Ha pacTeka Ha JIMIICUTE 0 CKAJIHUTE OJOKOBE HA MOpPEHATa C TE3H OT
HaJrpOOHU TUI0YH OT rp. XKabuisik, TOM mosry4aBa Bb3pacT Ha opMUpaHe Ha JiBaTa
BBHIIIHYU Bajia ChbOTBETHO OKoo 1878 u 1924 r., a TpeTusT cuurta 3a CbBpEeMEHEH
(Hughes, 2007).

Ha okono 1 km Haymomy oT MopeHara, orpaxjania JeJHiKa, OJU30 0 CaMOTO
HAyaJlo Ha [UPKYCa, ca HATPyIaHH JIBE TOJIEMH, 0-CTapu MOpPEHH Bajose ((dur. §).
Te3u MopeHH ca TaTUpaHu C TOPUEBO-YPAHOB METO, IPU KOETO € YCTAaHOBEHA Bb3-
pacrt, croTBeTcTBama Ha Mitanoapuackus cranuan (Hughes, 2010).

3a oTOeIs3BaHe € TBHPJIC MaJIKaTa HaIMOPCKa BUCOYMHA, HA KOSITO ChILECTBYBA
neaukbT AHec: 2035-2200 m u ChOTBETCTBALIUTE i JOCTA BUCOKHU TEMIIEpaTypu
Ha Bb3/yxa (B MOCIEIHUTE TOJAMHU CPEJHATa MHOTOTOMIIHA TEMIIEpaTypa CPEeIHO
3a MOBBPXHOCTTA Ha JieAHUKa BeposATHO ¢ okono +1 °C). Cnopen u3ducieHusTa Ha
Hughes (2008), 3a na ce xomneHcupa e(eKThT OT TOIIEHETO MPU TaKaBa TeMIepa-
Typa, € HyXHO ,,/{ebenn HameT* 1a moiy4aBa rOJUIIHH Bajeku oT 5094 mm BoxeH
€KBUBAJCHT. ToBa € €JHO OTPOMHO BAJIEKHO KOJIMYECTBO, KOCTO MPEBUIIIABA [TOUTH
JIBOMHO TOJUIIIHATA CyMa Ha PEaHO MaJaliuTe Bajuexu. To OueBUIHO ce peanu3upa
Yype3 OrpOMHATA CHE)KHA Maca, KOSTO Maja C JJABUHUTE U Ce MPEOTBsIBA OT 3apaBHE-
Hoto Omno Ha Illnueme. [lomoBuHaTa oT cHerochOuparenHus OaceitH Ha ,,JleOenu
Hawmet* ce cheTOM OT CUITHO HAKIIOHEHU CKAJTHU CTEHU, BbPXY KOUTO CHEI'BT HE MOXKE
Jla Ce 3aJbPXKH, a TOJ] ICHCTBUE HA TPAaBUTAIMATA TaJia BbPXY Jpyrara IMoJOBHHA.
Taka KOTMYECTBOTO Ha CHEra, KOMTO ce aKyMyJaupa BbpXy (PUpPHOBATa MOBBPXHOCT
Mpe3 3UMara, IPaKTUUECKHU CE YIBOSIBA.

[IpoBenenure nocera nzcnensanus (Kern u ap., 2007; Hughes, 2007, 2009;
Djurovié¢, 1999, 2009), kakto u HammTe HaOMOACHUS pa3kpusar ,,/[edenu Ha-
MeT* B TuIaHuHaTa J[ypMUTOp KaTo €IMH ChbBPEMEHEH MalbK JICIHUK (MaKap U eM-
OpuonaneH). 3acera TOl ¢ €IUHCTBEHUAT Ha balKaHCKUsI MOJIYOCTPOB, OMPEICIICH
KaToO TaKbB, Thil KaToO JBETC (PUPHOBH Tella, PA3MOIOKEHU B IiaHuHaTa [Ipoknerus
(Anbanckute AJmm), 3a KOUTO Ce Mpeoiara MOpQoIorus Ha MaJIKK JICTHUIIH, CC
HYXIasT OT AOIBJIHUTENHO npoyuBaHe. OueBuaHO e, ye ,,Jledenun Hamet™ chiect-
BYBa IIPH €IHA YHUKAIIHHU U B TOJISIMA CTEIICH MAPTUHAIHU IPUPOIHH yclloBus. ToBa
CTaBa SICHO OT roJisiMaTa My 4yBCTBHTEIHOCT KbM KIIMMATHYHUTE KOJIeOaHUS B KpaT-
KOCPOYCH IUIaH (eIHa JI0 HAKOJIKO TOJMHK) M YCTAHOBESHUTE 3HAUNTEIIHU BapUAIliH B
HeroBara 1ol (tad. 1).
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Taonuma 1
IIpomenu 6 conemunama na aeonux ,,/{ebenu Hamem “ meaxcdy 1998 u 2011 e.
(no oannu om Opyau aemopu u cobcmeenu HabI0OeHUs)

ToguHa (eceH) [Tinomy (ha) O06em (m?) W3TouHMK
1998 Oxoio 1,2 —1,4? ? Tage, CrostHOB (1998)
2003 1,8 122 250 Hughes (2008)
2005 4,1 373 500 Hughes (2008)
2006 5,0 489 000 Hughes (2008)
2007 3,7 325000 Hughes (2008)

2011 2,7 ? TageB, CrostHOB (2011)

W3mepBanusTa, nposenenu B nepuoaa 2003—2011 ., mokaszpar yCcTOHYMBOCT Ha
neqHWKa Ha (OHA Ha enHa 3HayMTesnHa (QIYKTyalus Ha QUpHOBaTa maca, KaTo ca
oT0essI3aHM Bapualyy Ha TIOLITa J0 MOoYTH 3 MbTH (OJarogapeHue Ha CIOMEHATHTE
JI00pu BB3MOYKHOCTH 3a HapacTBaHe B ropHara yact). CHuMKa oT eceHra Ha 2002 1.
(3ontan Keph), kakTo n nzo0paxeHus, myonukyBanu B Panoramio na Google Earth
3a 2009 u 2010 1., chIO MOKA3BAT 3HAYMTENIHY IIonl 1 00em Ha ¢pupHa. MHTepecHa
uHpOpManys npeactass equa Gororpadus, 3acHETa MPU TYPUCTHUYECKO MOCEIICHHE
Ha aBTOpUTE Ha HacTosara myonukanusa B Jypmurtop mpe3 M. centemBpu 1998 1.
(¢ur. 9 — npunoxkenune). Ha cHuMKaTa SICHO JIMYH, Y€ JIGAHUKBT € MMOYTH U3ISUIO CTO-
MIeH B cpeHara CH 4acT (3a e3UK BbOoOIIe He MOXKE Ja ce TOBOPH), a B 3aHara € 3a-
na3eHa MaJika 4acT OT (PUPHOBOTO TSUIO, KOSITO MOXKE JIa CE ONPEEIH MO-CKOPO KaTo
MUKPOJICIHUK.

Ta3u cuiHa penykuus Ha pUpHOBaTa Maca, KosiTo ce HaOoaBa Ha CHUMKaTa, €
pe3ynTar OT nopeaunaTa Cyxu ¥ peKOpIHO TOTIIH TOAMHH, C KOUTO Oellle XapaKTepHO
MOCTIETHOTO ACCETUIICTHE HAa MUHAIHNS BeK. AOCONIOTHUAT MUHUMYM Ha MHUKPOJIE/-
HuK ,,CHexxHuka B [Tupun 3a nocnennure 20 roaunam, Oeire oTOSNsI3aH CHINO Mpe3
90-te (1994 1) 'pyneBann, aiditxayep u ['mkos, 2008; Grunewald,
Scheitchauer, 2008). 3a chkaneHue JUIICBAT IaHHU 32 ChCTOSHUETO HA JTypMHU-
TOPCKHSI JISTHHK MPEe3 ChIllaTa roJIuHa, 3a 1a MOXKE J1a Ce HalpaBH CpaBHEHHE, HO Ha
cHuMKa OT aBrycT 1995 1. (Djurovi¢, 2011) ce 3abensi3Ba 3HAUUTETHA TIO 00EM
¢upHoBa maca. JlrobomutHO e, ue ripe3 1998 r., koraro miomira Ha ,,J[ebenn Hamer™
¢ Owa TBBpIe Majka, ,,CHe)KHUKA € OMJI B €IHO CPaBHUTEIHO ,,JI00PO™ ChCTOSTHUE
(I'pyneBang, aiitxayep u ['mkoB, 2008). Jlanu Te3n pasMuHaBaHUS ce
IBJDKAT Ha pa3induaTa B peruoHaiHus kiumar Ha [lupun u JypmuTop, npu koe-
TO MUHUMYMBT Ha pUpHOBaTa Maca Ha ,,Jlebenn Hamer™ e Oni ¢ HAKOIKO FOAMHH
MO-KBCHO OT TO3H Ha ,,CHeXHUKA", NIU IbK npe3 1994 1. IypMUTOPCKUAT JETHUK
e OWJI omIe Mo-MaJbK, T. €. OYTH JIMIICBAIL, 3aceTa HUEe MOXKEM CaMo Jia IPe.ro-
jarame.
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3AKJIIOYEHUE

»Jledenmn Hamet* e ennHCTBEHOTO 3acera CHEXKHO-(DHPHOBO TsT0 Ha bankan-
CKHA TIOPYOCTPOB, €IHO3HAYHO OIMpeaesieHo KaTo Manbk jJenHuk (Cerovie, 1991;
Djurovié¢, 1996, 1999, 2009, 2011; Kern u ap., 2007; Hughes, 2007, 2008).
Pasnonoxxen B Apa00K MUPKYC BHB BapOBUKOBUS MacuB Ha lypmurop (Aunapcku
TUTAHWHU), JISTHUKBT yCIIABa Ja CHINECTBYBA IEIOTOAMIIHO HAa €HAa TBBPAE MajKa
HaaMopcka BucounHa — 2035-2200 m., mpu T0cTa BUCOKH TEMITepaTypH Ha Bb3IyXa
(+1 °C u noseue). ToBa ce 00sCHABa, OT €IHA CTpaHa, ChC CHIHOTO 3aCEHYBAHE B
IOKHMS Kpail Ha IUPKYCHOTO BHO, a OT JIpyra — C OTpOMHATa JAeWCTBUTEHA CyMa
Ha Banexute (cmmopenr Hughes, 2008, mag 5000 mm/ron.) Bepxy (pupHOBaTa mMo-
BBPXHOCT, KOSITO c€ HA0MpPa OT TOJIIMO TMPEKTHO BAJICKHO KOIMM4YECTBO (0xoio 2600
mm/To/I. ChC 3MMEH MaKCUMYM) M OT CHIIECTBEHA Maca JAOMBJIHUTENICH CHSIT, T1a Il
BBB BUJ] Ha JIABUHU U MIPEOTBSIBAH OT PA3IOJIOKEHOTO F0XKHO OT JIEJIHUKA 3apaBHEHO
TUTAHWHCKO OMJIO.

B mocnennuTte nBameceTwHa TONWHM ,,JleOemn Hamer moka3Ba yCcTOWYHUBOCT
MIpY 3HAYUTEITHU KoJieOaHMs B IJIONITA U oOema. B mo-xiajiHu 1 CHETOOOMITHH T1e-
puonu (aarpumep 2004-2006, Bepositao u 2009-2010) Toit HaTpynBa Maca, pas-
IIMpABa C€ Harope, a ChIIEBPEMEHHO oQopMs U ,,e3UK", a MOJ AeHCTBUE HA Tpa-
BUTAIUATA (UPHBT 3all0YBa SCHO PA3IO3HABAEMO JIMHAMUYHO JBH)KEHHUE, KOETO
e mpuckiio 3a Jegaunure. O0paTHo, ciea MPOABIDKUTEIHNA MTEPUOIN OT HSIKOIKO
CyXd W TOIUTH TonuHu (Hampumep kpas Ha 90-te rogmHu Ha XX B.) (UPHOBOTO
TAJIO0 HAMAaJIABA JOTOJKOBA, Y€ M3TyOBa CBOSITA JIETHUKOBA MOP()OIOTHS U MPaKTH-
YECKH ce MPEBPbINA B MUKPOJIEIHUK, T0I00CH Ha Te3u B [IUpuH, C HEe3HAYNTEITHH
JIBUKCHUS Ha jefeHara maca. [lo To3m HauywH ,,J[eOenu HaMeT Ha TIpaKTUKa Tie-
PUOJUYHO TIPEMHHABA OT KaTeropusTa ,,KIaCUYCCKH MATbK JISTHUK™ B ,,MUKPO-
JMeTHUK ™ B 0OpaTHO.

JlenauksT ,,Jlebenmn Hamet™, KolTO € eqrmHCTBeHAaTa BeKOBHA (hupHOBA (popma B
Jypmurop, e yHUKaJleH eleMeHT OT IPUPOAHOTO HACIIEACTBO Ha bankaHcKus moy-
OCTPOB. 3a TOBa JIOTPUHACIT U3KITIOYUTEITHO MajKaTa My HaMOpCKa BUCOYMHA, I10-
CTOSTHCTBOTO MY BbB BPEMETO, KAaKTO M HETOBAaTa JIECHA TIOCTHITHOCT. TO# € moaxoas1I
00€KT KaKTO 3a MOCEIICHNE OT TYPHUCTH, Taka 1 32 BKIIOYBAHE B OOYIHTEITHH IEHHOC-
TH 32 CTYJICHTH ¥ YYEHHIIY, B TOBA YHCIIO U OT bbirapus (Hal-KpaTKOTO Pa3CcTOSHUE
ot Codus no YKabnsk mo mbpBOKIACHU IBTUIIA € 625 km).
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THE DEBELI NAMET GLACIER — DURMITOR, MONTENEGRO

E. Gachev, Kr. Stoyanov

(Summary)

The article represents a geographical description of Debeli Namet — the only
present perennial ice form on the Balkan peninsula that has been definitely catego-
rized as a “classical small glacier”, which is situated in a deep cirque in the Durmitor
mountains of Montenegro. Durmitor is part of the main Dinaric chain. It rises up to
2523 m a. s. L. and lies on a karst plateau (Jezersko-Pivska povrs) on 1450—1600 m
a. s. 1. The presence of perennial ice on the bottom of Velika Kalica cirque at quite a
low altitude for these latitudes — 2035-2200 m a. s. 1., and respectively at quite high
average annual air temperatures (+1°C and more) is possible due to the strong shan-
ding, the light, karstified limestone bedrock, and the large amounts of precipitation
— to sustain melting the glacier surface must receive an actual amount of 5194 mm/y
water equivalent (Hughes, 2008), comprising direct atmospheric precipitation on
the firn surface of about 2600 mm/y (Djurovic, 2011), and a contribution of about
3000 mm/y more from avalanche and windblown snow.

The article summarizes results from a fieldwork at the glacier site that took place
in October 2011. Then we measured by rope the area of Debeli Namet glacier, and
recorded an area of 2.7 ha, which is least than in the autumns of 2005-2010 and more
than in 1998 and 2003. Our measurement registered a length of 321 m and width of
136 m in the central part. Clearly observable was the snout at the end of the glacier
with a width of 12-20 m.

According to the previous studies (Hughes, 2007, 2008) along with our ob-
servations, the Debeli Namet glacier shows quite great inter-annual variations of
minimal size in autumn. On our old photo from September 1998 the glacier was
turned into a shallow snow patch (glacieret). It seems that after a sequence of cold-
er and snowyer years (e. g. 2004-2006, and possibly 2009-2010) Debeli Namet
gains ice mass, forms a “tongue”, and under the impact of gravity the firn starts
a clearly recordable dynamic movement that is in general typical for glaciers. On
the opposite — after prolonged periods that consist of dry and warm years (e. g.
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in the end of the 90s of the last century) the firn mass shrinks to such an extent
that the glacier loses its classical morphology and turns into a glacieret, similar to
those in the Pirin mountains, that has got very small dynamic downward motion of
ice. Therefore, although named a “glacier”, the Debeli Namet in fact periodically
turns from the category “classical small glacier” into the category “glacieret”, and
vice versa.
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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 2013 e Sofia

BBTPELIHA JUOEPEHIIUALIAS
HA ITAHEXXKHWS KAPCTOB PAMOH

Eecenu barmaroe

BbBE/IEHUE

HacrosiimoTo n3cnenBane mpeacTass MpocieIsBaHe Ha MOP(OTI0KKHATE 0code-
HOCTHU Ha [TaHeXKusi KapCTOB paloH KaTo €IUH OT HAW-TPEICTABUTEIHUTE B CTpa-
HaTa. HeroBara cTpykTypa ce o0yciaBs OT T€OJIOKKHS CTPOEXK U CIOKHATA MpeXa
OT MOBBPXHOCTHH W TIOJI3€MHH KapcTOBH (pOpMH, 00pa3yBaHU B pe3yiTar OT B3a-
MMOJIEHCTBUETO HA XUAPOXUMUYHH, XUAPABIUYHN U TPaHC(HOPMAITMOHHH MPOIIE-
cu. B 3HaumTeNnHaTa CHM 9acT KapCTOBHUAT MOP(OIOKKH KOMIUIEKC € MPEICTaBeH B
KJIACHYECKHSI CH BUJ — C TOJIIMO pa3HOOOpas3ue Ha KapH, BbPTOIH, TOHOPH U APYTH
¢dbopMu, XapakTepHH 3a MMOBBPXHOCTHHS KapcT. Te ca chueTaHu M ChC CHEeInpud-
HU TIO/I3¢MHHU KapCTOBU 00pa3yBaHMsI, KOUTO HAMHpaMe TPH TMeNepuTe B palioHa.
BoerpemHuTe CTPYKTYpHU pas3imuyds B pasriiekIaHaTa TEPUTOPHs MO3BOJABAT Ja
ce nedUHUPAT MOAPANOHM: TVIaBHA JacT (TJIABEH MOAPANOH) U CEBEPHO U 3aIlaTHO
pasmonoXeHaTa OT Hero nepudepwus, MpeicTaBeHa OT TPH MoApaiioHa ¢ MPUCHCT-
BH€ Ha KapcT. BeTpenmauTte pa3nuuns B KapcToBara MOpP(HOIOTHS JaBaT CEPHO3HO
OCHOBaHMeE 32 JOMBIHUTENHO nudepenHnnpane Ha Taka odpopmenns [lanexkn kap-
CTOB paiioH.

N3YYEHOCT 1 METOLOJIOI'UA

PAMOH HA U3CJIEJIBAHE

[TaHeKKUAT KapCTOB paiioH ce HaMupa B 3anaaHara yact Ha Llentpannus [pen-
OankaH Ha Bojozena Ha pekute Mckbp n But. Cniopes paiioHnpaneTo Ha neuiepure
B bearapus (I1 o i o B, 1976) pasmiexxaanara Teputopus nonajaa BbB Bropa gusuxo-
reorpadcka obnact — CraporuiaHuHCKa, U € o3HadeHa kato 207-mu paiion (dur. 1).

B taka nedunupanute rpanuuu [laHexXKUsIT KapcTOB pailoH ce MpocTHpa Ha
cesep 1o Kamenonosncko-KapiykoBckust kapetoB paiion (206), Ha 3amazn 1o Bpauan-
ckus (203), I[Tonopckust (204) u besnencku (205), Ha tor — [opHOBUTCKO-UepHO-
ocbMmckust (210), a Ha u3tok — BacunboBckust (209) u Jlopemkus (211).
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@ur. 1. [lemepuu paiionu B bearapus
(mo B. IT o o B, 1976, mmroctparus http://hinko.org)

JOCETAIIIHA N3YUEHOCT

JoceramnunTe u3cieaBaHus B JaieHUS PalioH BKIIIOUBAT Pa3IMYHN aCIEKTH Ha
KapcToBara MOPQOIOTHS M XHUIPOJIOTHSA, B T. 4. ¥ YHCTO MPAKTUKO-TIPUIOKHU, 32
M3M0JI3BaHETO HAa KAPCTOBUTE BOJM OT u3Bopa Imasa [Tanera. EqMHCTBEHUAT ONNUT 3a
nudepeHnuanys Ha KapcToBuTe paiionu B beiarapus npasu Bnaauvup Ilomos npes
1976 r., kaTo TIpencTaBs Pa3IuYHATa IPU KapCTUDUIIUPALTUTE CKAJTK U MEMIEPUTE B
TAX. B HacTosmoTo u3cieaBate ce mpaBy MO-TMOAPOOHO MpocieAsBaHe Ha (hakTop-
HUTE pa3nnuus (Hali-Beue MPH Te0JI0KKUTE U MOP(HOIOKKNUTE 0COOCHOCTH) B SIMHUS
oT paifonute — [TaHEKKHUST.

METOJUKA 1 MTHOOPMALIMA

B un3cnensaneTo Ha JazeHara TEPUTOPHs Ca M3MOJ3BaHM KAPTOAHAIUTUYHU
METO/M HJIM METOAM Ha KapTorpadcKo MoJienupane. 3a ejJuTe Ha HacTosIaTa cTa-
THA ca ChCTAaBEHHU JIETalJIHA FEOJI0XkKKaA KapTa C TUIIOBETE CKAJIM U TEXHUS ChCTAB,
CTPYKTYpa, HallyKaHOCT, febennHa u mopdorpadcka kapra, Ha KosATo ca u3o0pase-
HU CKaJIHATa OCHOBA U TeOMOP(OIIOKKHUTE (POPMH 32 ONPEEITHETO Ha BETPEIIHH-
T€ pazaudus npu noapaionute Ha [laHekkust KapcTOB pailoH. 32 U3TOTBAHETO UM
ca M3IMOJI3BaHM cliefHuTe 0a30BH KapTu: Tornorpadceku B M 1:50 000 u 1:25 000,
kanactpaysau B M 1:5 000, kapteH nuct Yepsen Opsr or HanmoHaaHa reonoxka
kaprta Ha bearapus (1991) 8 M 1:100 000, noxiazn 3a pe3ylTaTure OT U3IbJIHE-
HUETO Ha reoJioKKa 3ajada ,,[ eomopdonoxko kaprupane B M 1:100 000 Ha gac-
1 oT LlenTpanna Crapa nnanuna u [Ipenbankana mexnay cenumara [lupgom,
Erponone, fl6manuna, depmanmu, Yrepuun, TereBen u Knucypa, npoBeneHo
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npe3 1996 r.“ (B s 1 e B u np., 1997). M3non3Banu ca chIo Taka reoMopQoiIoKKa
kapra ¢ gaeraitnuzamus B M 1:50 000 ot kapren nuct K-35-25 Yepsen Opsir, kapra
Ha (QakTHYECKH MaTepuasl U KapTa Ha KBarepHepHUTe oTiaoxkeHus B M 1:50 000,
kapteH auct K-35-25-A fonanuua (B b ne B u ap., 1997), kakTo U HAKOJIKO Kap-
TOCXeMH, cbeTaBeHu oT reosiora Msan Kosaues (1959) u Bnagumup Iomos (1962).

OcBeH ropenocoyeHnuTe KapTorpad)cku MPUIOKEHNsT W KapTOAHAJTUTUYHU Me-
TOAM Ca M3MOJI3BaHU Olle: TreoMopdonokku, Mophorpadcku 1 MOpHOMETPUYHH,
nasieoreorpadcku, CTPYKTYpHOTC€OJIOKKH, MaJICOHTONOKKH, TOJIEBU H3CIIEABAHUS,
JUCTAHIIMOHHU U aHAIUTHYHH METOAN. XUAPOKIMMATUIHUAT (PAKTOP CHILO CE SBSIBA
ompenens 3a GopMupaHeTo Ha [laHeKKHs KapCTOB pailoH U HETOBUTE MOAPAHOHH.

BBTPEINHA JUOEPEHITUALIA

B pesynrar Ha aHanm3a Ha W3MOI3BAHUTE MaTepUAIIN U TTOJTy4YeHaTa 6as3a oT JaH-
HU C€ pa3KpUBaT HAKOM Pa3INIHsL, IO3BOJISBAIIIHN JIa CE€ HAIIPaBH BHTPEIIHO AupepeH-
[IUpaHe Ha pa3mIeKIaHNus PETHOH B TEOJI0KKH U reoMOop(hOTI0KKOH actiekT. LlenTpai-
HO MsicTo B [TaHexkust kapcToB pailoH 3aeMa bpecTHuiko-HaHOBUIIKUAT nTOIpaiioH
(¢wur. 2), obxBarmany 100pe 0KapCTEHOTO (C KITaCHUeCKH KapceT) SI0mannuiko 0bpao u
MpUJIeKaIara My B TEOJI0KKO OTHOIIIEHHE OTPayKIalia ro XbJIMHACTO-I0JIMHHA TTePH-
¢bepus ¢ Hammune Ha KapcT. HeroBuTe rpaHuiy ca, KakTo CieaBa:

— Ha ceBep — baryicka pexa — uzBop I'nnaBa Ilanera — bpectHuiiiku f07;

— Ha U3TOK — p. Bur;

— Ha 10T — JIeCeH JIOJMHEH CKJIOH Ha p. Bonemma;

— Ha 3amaj — MajJKara u ¢jabo BcedeHa Sl0maHumKa peka.

OTHOCHTETHO TTO-HEsICHA € F0T03alla/IHaTa TpaHuIla, KOSITO MOXe 1a ObJie mpoKa-
paHa Mexay Maxanute JleBekunsara u Biamiku o1,

OcBeH TO3M OCHOBEH MO/IpaiioH, 3aeMalll IEHTPATHO MCTO IPH BHTPEIIHATa
nudepeHIaIus, ce pa3IudaBar W OIIe HIKOJIKO MO-MaJIKK TakuBa ((wur. 2 — mpu-
noxenue). Tosa ca: [[paroimku, benencko-Opemenckn n Huroscko-IlemepHckn.
[IppBHUAT OT U3OPOSHHUTE MMO-MAJKW MOAPANOHN OO0XBallla M3TOYHUTE U FOTOM3TOY-
HUTE 4aCTH HA CUHKJIMHAIHOTO miato [[paroiina. IMeHHO TaMm ca ChCpEeaOTOYEHU
BapOBUKOBHTE CKAJIH.

benencko-OpeneHCKHAT KapeT € pasIoiokKeH CeBepHO OT JIparoWmikus, Kato
Ha MO-MaJIKa TUTOIIl C€ HaMHpaT HAKOJKO rpymnu BepTomnu. [logobHa e u cutyanusra
1 ipu HuHOBCKO-IlemepHCkusI ToIpaiioH, pa3noiaokeH Hal-U3TOYHO OT U30POCHHU-
Te noapaiionu. Ilpu Hero ce HaOmrOgaBa KilacH4ecKa cxeMa Ha KapcTooOpasyBaHe:
MOBBPXHOCTEH KapCTOB TOITHIIATEICH KOMIUIEKC — JIMHEApHO O(OpMeEH MO/I3eMeH
KapcT (,,peIICKTHBHO  OTPaKCHHE Ha TIOBLPXHOCTHUTE (POPMH) C MHOTO SICEH H3XOT
Ha MOTOIIMTE Ha BEILIECTBO U eHeprus Ipu BonHara nemniepa B pailona Ha c. [emepHa.
B T031 monpaiion e HanHIle TOCTaThYHO MPEACTaBUTEIHA KOHBEPTeHIINS Ha MpOolie-
cute, (hOpMUPAIIH TTOI3EMHUS KapCT.

3a paznmuka ot HunoBcko-llemepHckust moapaiion npu bemencko-OperneHcKus
€ HaJIMIIe IUBEPTEHIN: Ha HAlPaBJICHUATA Ha TIOA3EMHOTO OKapCTsABaHE, C TOBEYE OT
€/lHa TOYKa U MOCOoKa Ha ,,pa3ToOBapBaHe’‘ HA KAPCTOBUTE BOJIHU.

OT reonmokka U reoMopdoJIoKKa TJIeIHA TOUYKa ce HaOomaBar HIkou (hakTop-
HU pa3Id4usi, 1aBallid OCHOBAHHE 32 000COOSIBAHETO HA MOPAOHUTE KaTo TaKUBa.
Mopdorpadckute u xuaporpadckuTe 0COOCHOCTH Ha pas3riekIaHaTa TEPUTOPHUS ca
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(dbopMHpaHu OT CHYETAHOTO ACHCTBHE HA PAa3IMYHHUTE TEOJNIOKKH (PAKTOPH, KaKTO U
Ha BBHIIIHM, Haii-Beue KITMMaTHYHH, Thil KaTo KapCThT € U3KIIOYUTEIIHO MTOATINB Ha
aTMOC(EepHHUTE BIUSHHUS.

TEQJIOTO-TEOMOP®OJIOKKU YCJIOBUS U ®AKTOPU
HA TTAHE)KKUSI KAPCTOB PAMOH

TUTOHCKUTE BapOBUIIM MUMAT HAM-TONSIMO 3HaUeHHWE 3a KapcTH(HUKAIMATa Ha
BpecTthuniko-HanoBuIkus moapaiioH, Thil KaTo TE ca M Hail-3acerHaTu OT KOPO3HUOH-
HOTO JIeiCTBHE Ha TIOBBPXHOCTHUTE U MO3eMHNTE Boau. CTPyKTypaTa UM € OpTaHo-
TeHHO-JIETPUTYCOBa, 00yCIOBEHA OT MPEKPHUCTATM3UpPaIN opranm3Mu. B ,,TexTonnka
Ha [Ipendankana™ (1971, ctp. 33), Harmcana mof penakiuaTa Ha Ex. bonues, Te3u
BapOBUITH ca OTIPECIICHH C ,,pru(oB XapakTep*. Hali-mmpoko e 3acThlieHa TopHaTa
1opa BbB BapoBUTHSA (ceBepeH) ¢amnnec Ha THToHA (K 0 B a 9 € B, 1959), koeTo sicHO
WYY OT TEOJIOKKara kaprta Ha [laHekkus kapcToB paioH ((ur. 3 — mpumoxeHue).
MakcumanHaTa MOITHOCT Ha BapoBUKa € okojio 450 m, ycTaHOBEHA upe3 COHIAXHU
npu c. Manka bpectuuiia, [maBa [Tanera u mectHocrra biaroro. Tam ce Hamupa
T.Hap. MankoOpecTHumKa anturmMatuaaa 30Ha (K o B a 4 e B, 1959). B naii-ropna-
Ta CH 9acCT TUTOHBT € MPEACTaBeH OT ThMHOCHBH TUTBTHH BapOBUIIH, U3TPAJACHU OT
KaJIIIUT ¥ OPTaHUYHH BEIIECTBA C MaJika MOIIHOCT — OKoJio 6 m. B neibounna cres-
BaT TUIFTHHA BAPOBHIIN C TOISIMO KOJTMYECTBO TaCTPOIMOAM ¥ 3HAYUTEITHO TO-TOJIIMa
nebennaa ot okojio 50 m. Cren Tax nmpodmIbT mpombikaBa ¢ 20 m cuBo-Oen
IIYTIJIECTH BapOBUIIM, MocieaBaHu oT 30 m MIBTHH CHBHW BapOBHIIH, MPOIICTICHH
OT KaJIIIUTHH JKWJIM U TIO-TOJIEMH KaJIIWTHU BKIodeHns. Hali-otnony u ¢ Haii-To-
msaMa nedenumHa ce pasmojarar Oeimu BapoBHITH. KaTo 15110 KapcToBHAT (GopMeH
KOMITJIEKC B M3CJIeIBaHATa TEPUTOPHS € Hal-IHUpOKo 3acThieH. [lebenmnnara Ha
BapOBHITUTE TYK € rojsiMa, TOKaTO HAIMYHUETO HAa MEPTeJIHA AUACTPOMH € HE3HATH-
tenno (Ko Baues, 1959).

Bropust nogapaitod — JIparodmikusT, ce HaMyupa U3IsU10 B YPTOHCKUS KOMIUIEKC
Ha /[paroiimkara CHHKIMHAA, KOSITO € MaJIKa, TIOYTH HOPMaJTHa CTPYKTYpa C ITOCOKa
Ha octa okosio 75° (FToueB,Uymauenko, 1971, ctp. 242). Bapounure Tam
Ce CcpelIar eIMHCTBEHO TIPU CaMHUs CKaJIeH BeHeIT 10 M3TOYHAaTa JacT Ha Jlparoiima.

OcrananuTe 7Ba NOApaioHa MOMaaaT B TPAHUIINTE HA Me3apeHckara CHHKIIH-
HaJla, ChCTaBEeHa CHINO OT YProHCKH BapoBuIy. [locokara Ha ocTa i e 3aman-u3ToK,
pasmnosoxeHa ycrmopeaHo Ha MankoOpecTHHIITKaTa TUTOHCKA HEANCIOIMpPaHa Bapo-
BuTa T104a (S p a H o B, 1960), 4usATO OC CE M3AUTA CHINO B Ta3H ITOCOKA, KATO UMEH-
HO TaM C€ Pa3KpHBaT W anTCKH BapOBUIM. YacT € OT MacTpHUXTCKaTa BapOBHKOBA
WBUIIA BB BOJIOHETIPOITYCKJIMBH alITCKH M €OIIEHCKH HACJIarH.

B Ta3m gact ot [Ipendankana nurcBar sSICHO M3pa3eHN PEYHH TaJIBE3H, KOETO €
CBBP3aHO CHC 3HAYUTEITHOTO OKapcTsaBaHe Ha peneda (pur. 4 — npunoxenne). Tosa
ce OTHAcs 0COOCHO 3a IEHTPATHUS MToIpaitoH — bpecTHUTITKO-HaHOBUTITKHSI.

AKo crmabo BCEYEHHTE W KbCH JI0JIOBE TaM C€ MpHeMaT 3a PeYHHU IOJHHHU, TO
Hali-3a0eIeKUMHATE Ce HaMHpaT Ipu Maxaia Jlumoso u ¢. Manka bpectanma. I1o-ro-
JsMara 9acT OoT MOoApaiioHa € C MO/I3eMEH OTTOK M TOBA € TPUYHMHATA /1a HIMa MHOTO
MOBBPXHOCTHO TeYallld BOJH, KOETO IThK € BCIENCTBHE OT ChCTaBa M CTPYKTypara
Ha CKaJMTe, OCHOBHO BAapOBHWIIM, MTPHUTEKABAIIM BUCOKO KapOOHATHO CHIBP)KAHUE,
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HaIyKaHOCT M BOJOMPOIYCKIMBOCT. KapcToBuTe TepeHu Tyk ca cinabo 3aneceHu
WM HaITbJIHO Toiu. OroyieHaTa MOBBPXHOCT € OcesiHa ¢ OeIH WM CUBO-0esn Bapo-
BHIIH, a KBJETO CKaJlaTa ce€ pa3KpuBa Ha IOBbPXHOCTTA, TUYAT IIUPOKHU MyKHATHHH,
KapH ¥ KapHH nonera. JIokaaHuTe KapHU MoJieTa NpeACcTaBsiBaT peayBaHe Ha Opas-
I ¢ nbiidounHa okoio 1-1,2 m u mmpouunna go 0,1-0,5 m, cbec 3a00neHu pedpa
(rpebenn). Te3u kapHu apeanu ocoOeHO A00pe ca pa3BUTH Npu be3abH MUenuH.
TonsiMa yacT OT TepUTOpUATA € CHIIHO pa3wiIeHEeHa OT BaJO3M, CIIENH JOJIMHHU U
cyxononusi. TaM MOBBPXHOCTHUTE BOJM CE€ MOSBSIBAT CAMHCTBEHO MPU OOCTAaHOBKA
Ha OOMJTHM BaJIeKH WM CHeroTorneHe. ToraBa KOMM4eCTBOTO Ha TEXHHS OTTOK € I10-
TOJsIMO U MyKHAaTHHUTE, BBPTOMUTE M MOHOPUTE HE MOraT Jia o MoeMar U3LsIO.
TaxbB € mpuMepsbT Ipu p. Bonenuua (Ji1B npuToK Ha p. BUT), KosiTo M31s10 TYOU
BOJIUTE CH MPHU MAJOBOAME M B ydacTbKa CH MeXAy Maxayia 3opeHuua u p. Bur
Te4e eJMHCTBEHO Npe3 Nepuoj] Ha IMBbIHOBOAME B JaJeHATa XHAPOJIOKKa 00IacT
BCJIE/ICTBHE Ha CHETOTOINIEHE WM MOPOWHM JIbxkaoBe. JlonuHara Ha Bonemuna e
TUIIMYHA CHHKJIMHATIHA 0JIMHA U Tede 1Mo oporpadckara oc Ha TACHA CHHKJIMHAIA
Mexay [moxeHnckara u barynckara aHTuUKIMHaA®a. 3anagHoO OT Maxaja 30peHHIla
pexara npeMHHaBa Mpe3 HEOKOMCKU MEpreNy M ISIChYHMIIM, @ Ha U3TOK ce r'yOu B
TUTOHCKH BapOBMIIU.

B bpecraumko-HanoBumikus noxpaiion € 1006pe pa3BUT KapCTOBUAT KOMILIEKC,
KOHTO chueTaBa MHOrOOpoitHH popMu OT Kapu, BpTonu (Hag 30), moHOpH, TIeLIepH,
NPOMACTH U JIP., 0COOCHO XapaKTepHH 3a bpecTHUILIKOTO KapcToBO Tosie u S10naHum-
KOTO Obpzo. Hsikon OT BEpTONUTE U MOHOPUTE ca 3aTiayeHu U ce HabmonaBa 3a0ia-
TSABaHE CJIe]] €eKCTPEMHH JBXK/I0BE U CHETOTOIEHE, a IeIOTOAMIIHO MpH [ 0aIMoTOo
(HanoBumiko) 6mato u I'b3un Tpam. OT yBanuTe Hail-ICHO U3pa3eHUIT C€ HAMUPa
npu Maxana Jlumoso, kato nMa abeikuHa 1400 m u mmpounHa 300 m, a B Hero
CBIILO ce Biarat Hsikosko Bepromna (I1 o m o B, 1962). Toii e u Hail-noOpe hopmupan
KaTo TaKkbB, KAKTO CTAaHA SICHO M OT TEPEHHUTE U3CJIeBaHUs Ha pailoHa. M3BbH
c. Manka bpecTHuna B oro3amnanHa ocoka Ha rmocjieHaTa oT u30poeHuTe mMa-
XaJu ce HaMHpa M €IHO OT Hal-moOpe u3paseHuTe kKapHu nonera. OT memepure
Hail-u3BecTHa ¢ CheBa JIyNKa, KOsITO € eAMHCTBEHATa eNeKTpuupana B palioHa u
€ ToceliaBata 0T MHOTO TYPHUCTH.

B t03u moapaiioH, ot mieaHa Touka Ha PyHKIMOHATHUTE BPB3KU U B3aUMO3a-
BHUCUMOCTH, MOKeE Jia ce JudepeHupa u aepunupa Kiacuieckara KapcToBa reocu-
CTeMa C SICHO U3pa3eHu BXOAOBe U u3XoA. Ts Moxe na Obne HapeueHa bpecTHuika
(Baltakov,2012)— o0ycnass ce OT CbcTaBa, CTPOEKa, HATYKaHOCTTA, 1e0enrHaTa
Ha KapOOHaTHAaTa OCHOBA U CIIOJKHATA MPE’Ka OT OBbPXHOCTHHU M TIOA3EMHH (hopMH,
M0 KOWTO MPOTHYAT OOMEHHM XMIAPOXMMUYHU W TPaHC(HOPMALHOHHH KOPO3HMOHHU
npouecu. Te ca opueHTUpaHN KbM M3X0J1a Ha cHcTeMara — KapcTOBUAT U3Bop [aBa
[lanera, KOHTO ce ABSBa U MECTEH epOo3UOHEH 0azuc. OT JOCeralHuTe N3CIeABaHus,
CBbp3aHu ¢ (hopMHUpaHeTO HAa BoAUTE Ha n3Bopa [ masa [lanera, e ycraHoBeHO, ue BO-
JOUTE Ha p. BUT ©MaT MHOTO CBIECTBEH 51 BbB ()OPMUPAHETO HA 1eOUTa U IPyTUTE
XapaKTEepPUCTUKN Ha M3BOPHUTE BOAM, B TOBA YHCIO M Ha XUAPOXMMHUYHHTE. Peka
But otnasa Ha u3Bopa I'nmaBa Ilanera no 100 % ot BonuTe cu mpe3 Hal-CyIIEBUTE
Mecend. Te3u aJJOXTOHHU BUTCKH BOJM c€ KOMOWHHpAT C aBTOXTOHHHUTE, (POpMHUpaHU
B KapCTOBHS MOBBPXHOCTEH MONIBbINATENEH KOMIUIEKC (rmoacucreMa) Ha Ilanexkus
KapcToB paiioH. [Tocokata Ha MoA3eMHUS OTTOK C€ ABJKM IVIaBHO Ha pasivKara B
HaJMOpPCKaTa BUCOYMHA, ThH KaTo 3BOpbT [naBa [Tanera e mo-HUCKO pa3nonokeH OT

5 Ilpobnemu Ha reorpadusta, 3—4/2013 . 65



nope4yneto Ha p. Bur (c oxono 32 m). [loqzeMHHAT OTTOK peMHHAaBa Ha TPaHHULIATa
Ha TUTOHCKUTE BapOBHLHU U cIa0OMPONYCKIMBUTE HEOKOMCKH MEpreiH, U3rpaxia-
M ceBepHOTO Oenipo Ha barynckara anTukianHana. Pa3cTosHUETO MEXIy OCHOBHOTO
ryOujmie Ha pekara u u3Bopa e 6,5 km mo npasa JUHUS, a € U3UUCICHO, Y€ OKOJIO
50 % ot Bogute Ha ImaBa [lanera mnsat ot Tam no uHpayauunonen nwT (II o o
0 B, 1979). Ocrananoro KOIMYECTBO UABA OT MHOWITpALUATA Ha Balle)KHUTE, Ta-
Jamy Ha Teputopus Ha [laHexkus kapctoB pailoH. [IpexBbpisHEeTO Ha BOIU OT
BozocOopa Ha p. But kM To3u Ha p. Mckbp ce siBsiBa uHTEpeceH (eHOMeH B Teo-
MOP(}OJIOKKO M XUIPOJIOKKO OTHOILLIEHUE 3a TepuTopuara Ha buiarapus. Ta3u ou-
dypkanus ce U3MEHs B TUpaTepHsi 10 BpeMe Ha MaJlOBOAME, TIIaBHO MPe3 TOIUINTE
MecelH, KoraTo LelHusT OTTOK Ha pekara e ,,oTkpagHar™. Tyk pazceqHo-diexcyp-
HuTe Aedopmannu no bpecTHumkara guekcypa ca 00ycIoBHIN Pa3KbCBaHETO Ha
KapOOHATHHS TepeH, MPOMEHWIN ca 0a3uca U ca JoBesu 10 GOopMpaHeTo Ha Kap-
CTOBOTO MOHW)KEHUE U ylaBeHus pened. Bononenst Mmexxay nBata BogocOopa mpe-
MHHaBa UMEHHO TIpe3 OKapcTeHOTO S0naHnumIKo ObpI0, C YTOUHEHHUETO, Y€ CTaBa
BBIIPOC €JMHCTBEHO 32 IOBLPXHOCTHUTE BOAM B cucTeMarta. [lopaau nmpenuBaHeTo
uM oT p. But xbMm ['maBa [lanera npu noxzeMHus OTTOK TPYAHO MOXKE SICHO Ja ce
OTpaHUYH BOJOJEIN.

[Ipu 3anmo3HaBaHEeTO ¢ TONOrpad)cKUTE KapTU U MPU TEPEHHUTE U3CIEABAHUS
Ha paiioHa 0sxa OTKPUTHU T'yOUJIMILA U Ha OIIe ABE OT peKuTe B IlaHeKKus KapcTOB
paiion. Te ce Hamupar Ha p. S6nanumka u p. baryncka, kato 00IIOTO MEXAY TAX
e, ue opMupar Maaku eMUreHeTUYHH NPOJOMHU. B TAX ca pa3noiaokeHn MOHOPH-
T€, B KOMTO C€ TYOH 4acT OT BOJUTE UM, a IPe3 CyXOTO MOJYroJue U IETUIT UM
OTTOK. JIBeTe peku ce cnuBar B MecTHOCTTa CMecHuTe, pa3nojokKeHa MEX 1y ABaTa
MpoJIoMa.

Crnemuduunoro npu Jparoiikust moapaidoH e, 4e HsIMa HeraTUBHH KapCTOBU
(bopMH KaTo BBPTOIH, BaJIO3H U yBaiH. KapcThT € pa3mnonokeH caMo B iepudepHuTe
yacTu Ha [[paroiina, karo ce pa3KpuBaT caMo MpHU CKaJIHMs BEHEll B U3TOYHATa i 4acT.
Baposunure nocreneHHO NpeMUHABAT B MTO-IJIMHECTH, 10 MEPTeNI Ha FPaHUIUTE Ha
noapaiiona. Haii-moOpe ToBa ce npociesssa npu MecTHOCTTa OKalIKUTe B 3eMITHILE-
To Ha c. JloOpeBuu. B Ta3zu yact na paroiina (mpu ceBepHHsI CTPEMEH CKIOH — MEX-
oy 20 u 45°) ce paznuuaBa M KIACHYECKH IUIMOLEHCKH MEJUMEHT, JOIBJIHUTEIHO
pasuwieHeH OT IIUTKO BeceueHu aepera (1o 12—15 m).

B Hunoscko-IlemepHckus nmoapaiioH ce HaOMr0qaBa Apyra, Bee olie ciabo u3y-
YeHa ¥ MHOTO I0-MaJika reocuctemMa ot bpectHumikara. @opmupana € B MOHOKIIH-
HaJIeH pUJ, CbCTABEH OT alTCKH, ajJOCKU M YPrOHCKH BapOBUIM, MPOIBIIKABALI U
Ha U3TOK. BxomoBere i1 ce HaOmonaBar nmpu BEPTOMUTE, PA3MONOKEHN FOTOU3TOYHO
ot Max. Hunosuu Ha c. T'onsima bpectHuna. M3xonbT chBIasa ¢ To3M Ha BOIHATA
neiepa, HaMupaiia ce B 3emauiiero Ha c. [lemepna. [lpeanonara ce, ye nog3zeMHO
BOJIMTE MPEMUHABAT Mpe3 CU(POHHA HUPKYITalus U u3nu3ar ¢ 1eout mexxay 1 u 30 1/s
B 3aBUCHMOCT OT CE30HHHTE KOJIeOaHHS.

B benencko-OpenieHckus moapaiioH ce HabIr0AaBaT aBHO (OPMHU Ha TOBBPX-
HOCTHHSI KapCT (KapH ¥ BBPTOIH). TaM ca chCpeoTOYEeHH HIKOJIKO Ha Opoii BBPTOIH,
KOWUTO, KaKTO U B OCTAaHAJINUTE MOApaiioHu, ca IUIbTHO 3ajeceHu. B To3u moapaiion
HsIMa OTKPUTH MEIEpH.
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MAHEKKHU KAPCTOB PAMOH
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Owr. 2. [Tarexku KapcToB paiioH ¢ moapaiionu: 1 — bpectHumko-Hano-
Bumky; 2 — [paroimrku; 3 — benencko-Opemenckn; 4 — Hunoscko-Ile-
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3AKJIIOYEHUE

B pasmienanute yetnpu noxapaiiona Ha [lanexkus kapcTtoB paiioH ce HaOmro-
JlaBaT pas3jIMuus ITIaBHO [0 OTHOUIEHHE HA Ie0JI0KKAaTa OCHOBA M CKAJIHHS ChCTaB,
CTPYKTypara, Ae0eI1HaTa, IVIOIHOTO PAa3NpPOCTPAHEHUE U HAJIMYUETO Ha HSKOU 3e-
MEMOBBPXHOCTHHU U Moa3eMHN (hopmu. Tesn pasnudust ce OTKposiBaT Hail-Be4e MexK-
Iy Haii-ronmemus ot nofapaionute (bpecTaumko-HaHOBUIIIKUSA) M OCTaHAIUTE TPH
MO-MaJIKU IO TEPUTOPUS, PA3MONOKEHHU 3allaJlHO U ceBepHO oT Hero. Ilopanm mo-
TOJIEMUS CH TEPUTOPHAJICH 00XBAT CHIIMAT UMa | MO-TOJISIMO pasHooOpa3ue Ha Kap-
cTOBH (hOPMHU — MMOBBPXHOCTHH U MOJ3eMHU. [0 OTHOIIIEHHE Ha Te0JI0KKaTa OCHOBA
BapOBHUIIUTE B IVIABHHS TOAPANOH (TUTOHCKH BapOBHUIIM) Ca C BUCOKO KapOOHATHO
ChIIbpKaHUE, IUPOKO IUIOLIHO Pa3IpOCTPaHEHUE U 3HAUUTEIHA Jie0erHa, HO [1opa-
JI1 UIBUYECTOTO UM pelyBaHe HsIMa Bb3MOXKHOCT 3a IUIOIIHO pa3BuTHE. B ocTananure
TpU NOJAPAMOHA YPrOHCKUTE U alTCKUTE BAPOBUIM HE ca Taka YHUCTH, KaTo B [Ipa-
TOWMIKUS JOPH HAMA HaJM4YMe Ha HETAaTUBHU KapCTOBU (POPMH KaTO BHPTOIH, BaJIO3U
U yBaJIH.
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Jenapmamenm I'eoepagpusa, HUT'TT — BAH

INTERNAL DIFFERENTIATION OF PANEGA KARST REGION

Evgeni Baltakov

(Summary)

This paper describes morphological features of the Panega karst region, one of
the most representatives in the country. It is determined by the geological structure
and complex of surface and underground network of forms, on which are running
exchanging hydrochemical and transformation processes. The main objective of this
paper is to attempt an internal differentiation of Panega karst region and being di-
vided to sub-regions. It is located in the west part of the Central Predbalkan to the
watershed of Iskar and Vit Valleys. It covers Yablanishko Bardo — a territory with
a classic karst and surrounding hills and valleys periphery — Brestnitsa-Nanovitsa
sub-region. Besides this main sub-region we can define three smaller — Dragoytsa,
Belentsi-Oreshene and Ninovtsi-Peshterna. From geological and geomorphological
point of view there are some differential factors which give us a reason to recognize
such subregions.
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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 2013 e Sofia

3ACYIIIABAHE — ITOJIMTUKHX 1 MEPKH
B XNPOJIOKKU ACITEKT

Muna Hunuxosa-Jlrobomuposa

BbBE/IEHUE

HesaBucuMo OT ABATOTOAWIITHATE CIIOPOBE Jalld B HAIIM JHH CME CBUJICTEIH
Ha KIMMaTHYHU U3MEHEHUS, WM Ha OMpEeelIeH TUIl IIUKINIHOCT, PakT e, e BCe I0-
4yecTo HaONroaBaMe pa3iiMyHU HETUITUYHU SBJICHHS, CBbP3aHU C KiInMara. B ToBa
OTHOIIIEHUE TPsIOBa J1a ce MmomdyepTae poisita Ha MexXaynpaBUTEICTBEHATa KOMUCHS
no kimMarnyHu m3MeHenns (IPCC) u HeiiHaTa Bpb3Ka ChC Ch3AaBaHETO HA TOJH-
TUKWTE, CBbP3aHU C M3MEHEHUETO Ha KIIMMara. 3a OCHOBOIIOJIATAIN JOKYMEHTH 10
OTHOIIIEHUE MTOJIMTUKUTE Ha CTpaHaTa HU MOXKEe J1a ce cuuTar: PaMkoBaTa KOHBEHIIHS
Ha OOH no m3menenune Ha kimMmara (PKOOHUK), ITporokonst ot Kuoto u J{omsi-
HeHusTa ot Jloxa (Doha Amendment of the Kyoto Protocol), Whitepaper, Tpetust
HallMOHAJICH IUIaH 3a JACUCTBHUE MO0 MU3MEHEHHE Ha Kiumara 3a nepuona 2013-2020,
npencrosmusat [Ipoekt 3a orpaHYaBaHe HA U3MEHEHUETO Ha KJIMMaTa, 3aKOHBT 3a
OITa3BaHe Ha OKOJIHATA Cpella M 3aKOHONATEJICTBOTO, CBHP3aHO C EMHUCHUHUTE Ha Iap-
HUKOBH ra3ose — Permament 601/2012/EO na Komucusita u ap. 3a npeanpuemane
Ha KOHKPETHHU CTBHIIKU OT M3KIIIOYMTEITHO 3HAYCHHE € HAASKIHOTO MISHTH(HUIINPA-
HE Ha MMpOTHYAIIHTe TporecH. B Ta3u Hacoka B pamkoBute nokymeHTH (Guidance
document Ne 24) ce nmpeanaraT cieIHUTE Bb3MOXKHH CTHIIKH 110 OTHOIIIEHHUE OTYUTA-
HETO W TPEANPUEMAHETO Ha MEPKH, CBbP3aHU C KIIMMAaTHYHUTE U3MEHEHHS U 3aCy-
IIIaBaHETO B YaCTHOCT:

— M3cnenBane Ha CHTHAINTE 32 KIIMMAaTHYHU U3MEHEHUS Ype3 YCTaHOBSBaHE Ha
€/IMHHA paMKa, TI03BOJISIBAIIA HAJIeK/THA OI[CHKA Ha IPOTUYAIIUTE MPOIIECH;

— AHanu3 U OlleHKa Ha MUHAIIN SIBJICHUS;

— IIpoyuBaHe Ha cTeneHTa U MecTaTa, B KOUTO KIMMAaTUYHUTE N3MEHEHUS MOTaT
B Hall-CHJIHA CTETICH Jla Ce TIPOSIBAT;

— MOHHUTOpPYHT Ha U3MEHEHHATA B T.HAP. pe()ePEHTHU TOUKH;

— IlporHo3upaHe Ha SBICHHUETO;

— llpeanpuemane Ha KOHKPETHH MEPKH BbB Bpb3Ka HaMaJIIBaHE HA OUaKBaHUTE
BB3IEHUCTBUS.

BaxxHo e na ce orOenexu, 4e OCBEH MEPKHTE 110 OTHOIICHHE Ha EMUCHHTE Ha
BpEIIHU BEIIECTBA U MTAPHUKOBHU T'a30Be B aTMoc(hepara Bce TO-TOJISIMO BHIMaHHUE Ce
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o0pbllla U Ha U3MEHEHHATA B KIIMMATa, CBbP3aHU ChC 3eMECIUCTO U BOAMUTE, KaTO
Ce aHAIM3WpaT W MPUYMHUTE U TOCIEACTBUATA, IOPAKIAIN SKCTPEMHHU SIBICHHUS,
KaTo pe3y/Tar OT U3MEHEHHUETO B KiIMMaTa. 3a yciaoBusara Ha P. brirapus ot ocobeHa
Ba2)XHOCT B Ta3W HACOKA Ca MPOSBUTE HA HABOJHCHUS M 3acylllaBaHe.

[o nuteparypuu nanau (A mex cau g p o B, 2011) B cTpanara uu npe3 XX-1o
CTOJIETHE MOT'aT JIa C€ OMPEEIIST TPH MEPUOA C MO-ITPOIBIKUTEIIHN U CHITHH aTMOC-
¢epuu 3acymasanus: 1902-1913 r. ¢ okono 20 % cyxu rogunu, 1942—1953 1. — oxomno
40 %, u 1982—-1994 r. — oxono 50 % cyxu TOIUHHU, KaTO 32 U3KIIOYUTEIHO CyXU 10
OTHOIIIEHUE Ha Baiexure ca oroenszanu v 1945 . u 2000 . Ho ganu Te3u 3akiroue-
HUS JaBaT OCHOBAHHKE JIa CE IPUEMAaT KaTo TEHACHIIUY 32 OBbJCIIO0 POSIBIICHUE, MOXKE
Jla C€ ChIM 0 PE3YATATUTE OT Pa3BUTHUETO HA U3CIICBAHUSITA, CBbP3aHH C UCTOPHYE-
CKUTE aHAJIM3H Ha SIBIICHUETO U PA3BUTUETO HA MPOESKIIMU U CLIECHAPUU IO OTHOLICHHE
Ha OBJICIIO NPOSIBIICHUE HA KIIMMATa.

[TomoOHM w3clieBaHUS U3UCKBAT MAKCUMAIIHO IPABIONONO00OHO ONKMCAHHUE Ha
IpoIieca, KaTo OCBEH BajieXa OT 0COOCHA BaXKHOCT € JIOIbJIHUTEIHOTO H3SICHSIBAHE
Y aHAJIM3UpaHe Ha OCTAHAJIUTE aClICKTH Ha MPOsiBaTa Ha 3aCylllaBaHETO. BB Bpb3Ka
C TOBa IIEJITa HA HACTOsIIaTa paboTa € Ja Cce MPEICTaBU MOAXOM 3a U3CJICABAHE H
perucTpupaHe Ha SBJICHUETO 3aCyIIaBaHE B XHUJPOJIOKKH ACIEKT ¢ Bb3MOXKHOCT 3a
peaNHO MPHUIIOKEHUE B MIPAKTUKATA, TIO-KOHKPETHO MPU CUCTEMHUTE 32 MOHUTOPHHT.
TakbB THUI CUCTEMH CIyXkar 3a UACHTU(DUIIUPAHE Ha SBJICHUETO B PEANIHO BPpeMe H
4pe3 HaJrpaxkJaHe MOXKe Jia (PYHKIIMOHUPAT KaTO CUCTEMH 3a B3eMaHE Ha PEICHUS.
[IpunoxkeHrero uM ocBeH B OopOaTa ¢ HETaTUBHUTE TIOCIEAUIU OT 3aCyIIABAHETO €
OT U3KIIFOYHUTETHA BAYKHOCT U 10 OTHOIICHUE PAa3BUTUETO HA MPOCKIMH U CIICHAPUH,
CBBP3aHHU C MPOTHO3UPAHETO Ha OBJCIIN CHOUTHS, TOPOJICHH OT ToBa siBieHue. [1o-
COYCHHMSAT IOJIXOJ] € HACOYCH KbM TOJANOMAaraHe JelHoCTHTe Ha JlupekuuuTe 3a yi-
paBiieHue Ha peunu Oaceiitnn 1 MOCB u Moxe ia ciyxu kato 6a3a npu enHo ObJie-
o paseutue Ha [lnaHoBe 3a ynpasienue Ha 3acymaBaneTo (Drought Management
Plans) u OnieHka Ha pricka OT 3acyliaBaHe.

JEOUHNPAHE U CBbIIHOCT HA ABJIEHUMETO 3ACYIIIABAHE

[IponbmxuTeneH 6e3Balie:keH NEPUOJ ChC CHITBTCTBAIIN TO MOBHUILIEHA TEMIIe-
parypa, HaMaJieHa BIa)KHOCT, NOBHUIICHA €BallOTPAaHCIIUPALUs U U3MapeHus; nedu-
[UT Ha MOYBEHATA BIAKHOCT C MPOSBICHUE HAa CyX KOPEHOOOHMTAeM IOYBEH CIIOW
1 HapylI€H BOACH OanaHc B rnouBara, ¢ BJIIMAHUEC BbPXY pa3BUTUCTO Ha paCTCHUATA
U TEXHUTEC ILOGI/IBI/I " yCJIOBHATA 3a pa3BUTHUEC HA OPraHU3MUTE B I1OYBaTa;, OTUCTIIN-
BO HamaJleHHe Ha BOJHHUTE PECypCH — MOBBPXHOCTEH U MOJ3EMEH OTTOK, HaMaJIeHO
MMoAXpaHBaHE HA sI30BUPHU, BOAOCMHU U BJIAXKHU 30HU CHC CHIIBTCTBAILUN I' BL3I[CI>'ICT-
BHS 10 OTHOILIEHHE Ha MPHUPOJATa, EKOCUCTEMHUTE M XOpara; MpsIKo OTpakeHHe Ha
HEJOCTUIa Ha BOJA BbPXY BOJOCHAOIsABaHE, BOAONOTpeOICHUE, HAMIOSBAHE, BOJECH
TPAHCIIOPT, €JIEKTPOIPOU3BOICTBO U JIp. — TaKa Haif-00II0 MOXKE J1a C€ OUepTasT OC-
HOBHMTE XapaKTEpUCTUKH Ha 3aCyIIaBaHEToO.

CrInecTByBaT U APYTH ONpe/ieNieHus] Ha ToBa siBJIeHUe. To MoXe aa ce qeuHnpa
KaTO MPOIBKUTETHO U PETHOHAITHO HaMaJIeHHEe Ha CTOMHOCTUTE Ha KOMIIOHEHTHUTE
Ha BOJHHUS IIUKBJI CIPSAMO CpPEeTHUTE 3a palloHa — BaJIeKH, peUeH OTTOK, IMOA3EMHHU
BOJIM, [I0YBEHA BIIAKHOCT, ECTECTBEH CHEXKEH 3aIlac U Jp. 3acyllaBaHETO € MPOoLEC,
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KOWTO ce MpOSIBSIBA B Pa3IMYHA CTETCH MPH PasindHu yciaoBus. To MOXe /1a ce Ha-
OmroaBa B pailoHU, XapaKTEePU3UPAIIH Ce ¢ OOMITHY BATCXKH, HO ¥ B PAOHHU, KBIETO
BAJICXKHTE Ca OCKB/IHH, KaTO HA MPAKTHKA BIUSHUETO MY CE aCOIMUPA C Pa3InIHHU ac-
MEKTH, TIPOSIBABAIIN CE B Pa3IMyHA CTETMEH KAKTO BPEMEBO, TaKa M MPOCTPAHCTBEHO
(Anexcanapos,201l;Hisdal,Tallaksen,2000;Beran,Rodier, 1985).

B cBeToBHATa MpaKkTHKA CHINECTBYBAT PEIUIlA M3CICIBAHHS 3a CHITHOCTTA W
BB3MOXKHOCTHUTE 33 HAMANSIBAHE HA BH3JICHCTBHSTA, CBBP3aHU C MPOsIBATA HA 3acy-
raBaHeTo. BBB Bpb3Ka ¢ TOBA ca Ce HANOKHIIU PA3TUYHU KOHICTIIIHH [0 OTHOIIECHHE
Ha npoueca. Hali-uecto 3acymaBaHeTo ce Bb3IpHUEMa KaTO €CTeCTBEHA, MePHOINY-
HO TMOBTapsIia ce crenuduka Ha kuMara. OO0 ce pasmiexaa Karo yCTaHOBEHO
YCTOWYHMBO, PETHOHATHO M EKCTEH3UBHO HAMAJICHHUE Ha HATMYHUS BOJICH PECYPC MO
CPEIHUTE CTOMHOCTH, CBbP3aHa ¢ KOMITOHEHTHTE Ha BOJAHUS IIUKBI MOJ hopmara Ha
BAJICXKH, PEYCH OTTOK, TIOJIIIOYBEHN BOJIH, MMOYBEHA BIAKHOCT U Ap. (ATEeKCaH AP O B,
2011; Hisdal, Tallaksen,2000; Beran,Rodier, 1985), kato Ha npakTHKa
CHINECTBYBAT JIBa OCHOBHHU I10/IX0/1a 3a Jie(pUHUpPaHEe Ha Mpolieca:

e Konnenryanua aedunuims (Haif-o0II0 ¥ TOMYIAPHO OMHCAHHUE), MPEICTa-
BAIIIA TIPOIIECa KaTo MPOIB/DKATENICH MEPUO/] Ha Ae(UIUT HA BaJekKa, C JUPEKTHO
BB3/IEICTBHE BHPXY 3eMejIesicKaTa MPOAYKIIs U HaMaJIsiBaHe Ha J00UBa;

e OmneparuBHa AeUHUINS, CBBP3aHA ¢ IPAKTHUYSCKUTE TPOSBICHHUS HA MPOIIe-
ca B MPOCTPAHCTBEH M BPEMEBHU ACTIEKT, XapaKTEPHU3HUPAIIH TO 10 KATETOPUH, OTUYH-
TaliKu CIeIU(pUKUTE HA BCSIKA KATETOPHS, KATO B 3aBUCHMOCT OT I[EJTUTE HA-4eCcTo
Ce CpelIaT CIEHNUTE KaTeropruu 3acylliaBaHe:

— MeTeoposioxkKo 3acyliaBaHe: XapaKTepu3npa ce ¢ MPOIbIDKUTEIHO HAOI0/1a-
BaHM B OMpECICH pallOH 3aHMKEHN CTOWHOCTH Ha BAJICKUTE, CHITPOBOICHH C TIOBH-
[IeHa TEMIIEePaTypa, CIbHUYEBA paJuallys, HAMAaJIeHa BIAKHOCT B aTMOCHEpHHUS CITOH
U JIp., BOJCIIH J0 MOBUIIIABAHE HA E€BAMOTPAHCITUPAIMATA U HAMAJCHHE Ha OTTOKa,
UHQUATPAIMATA W TTOA3E6MHUTE BOIH.

— IlouBeHo 3acyiiaBaHe: acoOIMUpPaA CE C MPOIBIDKUTEIICH TIEPUOJ] C YCTAHOBEHU
3aHMKEHH CTOMHOCTH Ha MOYBEHATA BJIAYXKHOCT, C BE3MOXKHOCT 332 HEraTUBHO BIIMSE
BBbPXY PACTEHHATA MO OTHOIICHHUE HA (PU3HOIOTHYHOTO UM Pa3BUTHE, KATO B PE3yJ-
TaT Ja ce MoJyyar MOHMKeHa Oromaca, HaMalieHH J0OWBH, BIOIICHO KaueCTBO Ha
npoayknuaTa u ap. [ToHsKora To3u THI (MM arpo3acyllaBaHe) ce MPEACTaBs Karo
3acyliaBaHe Ha MOYBCHATA BJIAXKHOCT, KAaTO MO TO3W HAYMH ce Je(UHHpPA B MHOTO
€BPOIIEHCKY MpaKTUKH, HaripuMep oT European Drought Observatory, JRC.

— XUAPOTIOKKO 3aCyIIaBaAHE: aCOIUUPA CE C YCTAHOBEHU HAMAaJICHH CTOMHOCTH
Ha TIOBBPXHOCTHUS W/WIN TIOJI3EMHUS BOJICH PECYPC, KOSTO BOJM 10 HAMAJICHO O~
XpaHBaHE Ha BOJOCMH, €3€Pa, I30BUPH U BIAKHH 30HH, MPEIPA3NOoIaraii KbM Orl-
peelieHr HETaTUBHU BH3ICHCTBHSI 10 OTHOIICHNE HA OKOJHATA CPe/ia, €KOCHCTEMHU-
Te, XOpara U CBbP3aHUTE ¢ TIX ceKTopu — BomocHabaseane, [Tpomurienoct, Tparc-
nopt, Exepreruka u ap.

B npakTHuYecKu IITaH, 3a CpaBsHEe ¢ MPESIU3BUKATENICTBATA MO0 OTHOIICHUE Ha
MO-CTeIU(pUYHY TPOOJIESMHU, OTHACSIIH CE IO U3CIICIBAHE HA B3aUMOBPBH3KATA MEKTY
OT/ICJTHUTE KaTeTOPHH B TIPAKTHKATA, ca ¢ 000COOUIH U MO-CIIeU(UIHN KAaTETOPHH,
MPEICTABIABAIN KOMOMHAIIMS OT Bbh3ICHCTBUATA HA TE3W TPU OCHOBHH BHUA 3aCy-
[IaBaHe:

— IlouBeHo-aTMOC(epHO 3acymiaBaHe — W3CICIBAIIO B3aUMOBPB3KATa MEXKITY
MPOTUYAIIUTE KIUMATHYHU ¥ aTMOC(HEPHH MPOIECH U BB3CHCTBHETO UM BBPXY OT-
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IJISKTaHUTE B ChOTBETHUS PAilOH arpOKyITYpPH, ¢ aKI[CHT KbM aJalTHPaHe KbM Bb3-
MOYKHH OBJICIIN TPOMEHU;

— XUAPOIOKKO, C OTHOLICHHE KBbM 3EMEIOJI3BAHETO — A0 YCTAHOBSBAHE
BpbB3KaTa U BB3JICHCTBUSITA, CBBP3aHU C IPOMEHHUTE B 3€METIOJI3BAHETO, ACTPAIallHsI-
Ta HA IOYBUTE U 00E3JIECABAHETO U U3IPAXKIAHETO HA SI30BUPH, BIAXKHU 30HU U JP.,
OCHOBHU (DaKTOpH 3a MPOMSHA Ha XUPOJIOKKHUTE XapaKTEPUCTUKU HA BCEKH PEUCH
0aceifH U CBbP3aHUTE C TOBA MOCICIICTBUS.

— B mpaktukara ce pasriex/ia U COIMaHO-HKOHOMHYECKHUAT aCIeKT Ha Moclie-
JUITITE OT 3aCyIIaBaHETO, KATO MOXKE Jla Ce MPUEeME Karo MEXaHU3bM 3a OICHKA Ha
BB3/ICUCTBUATA OT U30POCHUTE BUIOBE 3aCyIlIaBaHE, CBbP3aHU C HAMAJICHOTO HaJIH-
4Ke Ha BOJHU 3allaCH M HETaTUBHOTO MY BIUSHHE BbPXY OOIIIECTBEHUS U CTOMIAHCKHUS
JKUBOT B CTpaHaTa WK Ha OT/ICITHA TEPUTOPHSL.

— Tosa kareropusupaHe J0Ka3Ba OCHOBHATA CIEIU(HKA, Y& MEXKTY TOCOYCHUTE
MIPOIIECH CHIIECTBYBA CHIIHA B3aHMHA BPB3Ka. 3a IPUMEP MOXKE Jla C€ MOCOYH KaK B
YCIIOBUSITA Ha 3aCyIlIaBaHE CTCIICHTa HA €BAIOTPAHCIUPAIUS 3aBUCH OT TEMIIEpaTy-
para Ha Bb3JlyXa, KaTO ChIIEBPEMEHHO € B NpPSKa BPH3Ka U OKa3Ba BIHMSIHHE BbPXY
HaJIMYHATa MOYBEHA BJIAXKHOCT. [[ouBeHaTa BIAYKHOCT OT CBOSI CTPaHa 3aBUCH OT Ha-
JIMYMETO U KOJIMYECTBOTO Ha MATHAINTE BAJICKH, HO YCIICITHO MOXE J]a C€ Peryjimnpa
4pe3 HarosIBaHe — MAPKa, CBbP3aHa C U3I0JI3BAHETO Ha HAIMYHUTE BOJIHU pecypcu. B
MHOTO CITy4Yau JIMTICATa Ha BAJICIKU MPSIKO CE OTPa3siBa HA HATMYUETO U KOJIMYECTBOTO
Ha PEYHUs OTTOK W MOJ3eMHU BOAU. B mpakTrkara mpoiecure clieiBaT JoruKara Ha
XUAPOJOKKUS (BOAHMS) IIUKBJ, KATO BIMSHUE OKa3BaT M odIiara armochepHa 1up-
KyJarusi, arTMOC(EPHHUSAT CHEPrueH OayiaHC, MPOIECUTE Ha KOHJICH3AIUS U TIOBbPX-
HOCTHO M3IMapeHHe, MPOLEeChT Ha eBaroTpaHcnupanus u ap. HambiHO B3MOXKHO €
pa3IMYHUTE MPOIIECH JIa ChBMAIHAT 110 BPEME, HHTEH3UBHOCT ¥ MSCTO Ha TPOsIBIIC-
HUE, HO MOXE JIa C€ MPOSBSABAT U C TOJISIMA HHEPTHOCT €JIUH CIIPSIMO JIPYT, CIIeIBaii-
KM crienn(UKUTE Ha pailoHa Ha IMPOSBICHUE — MECTOIIOJIOKCHHE, KIIMMAT, pened,
XUJIPOJIOKKHU M XHJIPOTCOJIOKKH YCIOBHS, 3aJIECEHOCT, arpo-MEePOTIPHUSTHS, HATHIUE
Ha XUJPOMEIHOPATUBHA MPEXKa, XUIPOTEXHUUYCCKH ChOPBKEHUS, YPOAHHU3UPAHOCT
Ha paiioHa W JIp., KaTo ChIICCTBYBa Bh3MOXKHOCT 33 BHHIIIHA HaMeca, u3pa3sBalia
Ce B peryjupaHe Wil CMEKYaBaHE Ha BB3JICHCTBUATA OT MpOIeca 4pe3 BHHIIHA 3a
cUCTEeMaTa YOBEIIKa WHTEePBEHIMs. B TO3M CMHCHI Npu Hanuuume Ha aTMOoc(epHO
3acylllaBaHe v MpeaIprueMaHe Ha MEpKH, CBbP3aHH C HAIOsIBaHE C 11eJT peryIupaHe Ha
BOJIHUS OaJlaHC HA MTOYBATa, HAMA KakK Jia HACThIIH MIOYBEHO 3acymaBaHe. Ho ot npyra
CTpaHa, u 0e3 BHHIIIHA HAMeCca MTPOIECUTE MOXKE Jla He MPOTHYAT NapajiesiHO, HAlPH-
Mep B [IEPHUO]T Ha BaJISKEH JS(UIUT J1a HACTHITH OOUIIHO CHETOTOIICHE, TIPU KOSTO Bb-
MIPEKH OTCHCTBUETO HA BAJICXK HE € Bh3MOXHO JIa HACTHITH XUJIPOJIOKKO 3aCyIllaBaHe.

N30poeHuTe 1mo-rope KaTeropuu 3a AepuUHUpaHe Ha 3aCyIIaBaHETO Ca MOMYJIsp-
HU ¥ B 00JIACTTa Ha BOJIHOTO CTOIAHCTBO U YIPABICHUETO HA BOJUTE, KATO OOUKHO-
BEHO CE U3IOJI3BaT 3a M3XOJHA TOYKA IPH CTAPTHPAHE Ha U3CJICABAHE Ha BB3JICHCT-
BUSATA U NPEANPUEMAHETO Ha MEPKH 3a CMEKUaBaHE Ha TE3U Bh3ACHCTBUS. 3a UITFOC-
Tparus Ha Gur. 1 (MpUIIoKeHHE) e Mpe/ICTaBeHa CXeMa, OHArIIe/ISIBaIla 3aCyIaBaHEeTO
10 aCIEeKTH, C OTUMTaHEe Ha Bh3mercTBHuATa (M3TOUHMK W 11hite, 2011 u National
Drought Mitigation Centre, http://enso.unl.edu/ndmc/enigma/def2.htm)

Kakro ce Bix1a, 3acyIiaBaHeTO KaTo SIBIICHUE € N3KITFOYUTEITHO MHOTOILIIACTOBO
¥ Pa3HOOOpa3HO 10 BUJI, IPOSBICHUE U MHTCH3UBHOCT. TOBa € HAJIOXKUIIO PA3InYHH
MOJIXO/IM ¥ TOJINTUKY 0 OTHOIICHHWE Ha u3ciensaHeTo My. OT eHa cTpaHa, mpolie-
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ChT Ce pasmiIexk/1a Mo OTHOIIECHHE HA TUPEKTHOTO MY Bh3/IeicTBHE. B TO3U cMHCHIT ca
000Cc0o0eHH MPOYUBAHUS TI0 OTHOIIICHHE Ha BAJIICKUTE, MOYBEHATA MOKPUBKA, OTTOKA
U CBBP3AHUTE C TSIX BBH3ACHCTBHS, OTYUTAHU U M3CICIBAHH CHOOPA3HO KOHKPETHH-
Te MPAKTHKH, HO OT Jpyra CTpaHa, Te3W Bb3JCHCTBUS CE OTUUTAT U PA3TICHK/IAT U B
JIBJITOCPOUCH TUTAH Ype3 Pa3BUTHETO HA MOJUTUKUTE 3@ OLCHKA HA BIMSHUETO Ha
KJIMMaTa, 0COOEHO B YacTTa, OTHACSINA CE IO BOJAHUTE PECYPCH M CBBP3aHUTE C TSIX
CEKTOPH.

XNAPOJIOXKKO 3ACYITIABAHE

CBIIHOCT U INIOJIMTUKU

B HacTosmus Tpy/ € OT/ICNCHO MO-KOHKPETHO BHUMaHUE Ha XUIPOIOKKOTO 3a-
CyIlIaBaHe, 33 KOETO Ce CPEIIaT Pa3InuHu M HEeeTHO3HAYHH TPAKTOBKH. OOUKHOBEHO
TO ce AeuHUpa KaTo 3HAYMMO HAMAJICHUE Ha HATMYHUS BOJICH PECYpPC, MPOSBIBAIIO
ce BbB BCHUKUTE MY (POPMH KbM OTIPENENICH MEPUOJ] OT BpeMe, CBbP3aHH C XHJPO-
JIOKKHS IIUKBJT HA ¥ TI0]T 3eMHATa OBBPXHOCT, BUBUPAUKU MOBBPXHOCTHUTE M MO/
semanTe Bomu (Beran,Rodier,1985; Tallaksen,Lanen,2004,Cody,
Folger,Brougher,2009; Nablantis,2009). B mo-o0mu1 miaH X#IpoiaoKKOTO
3acyliaBaHe ce pasniek/ia U uype3 MPeJICTABEHUTE MO-TOpe aCleKTH, HO C YTOUHEHHE,
4e TOBa CE U3BBPINBA OT XUPOJIOXKKA TTICHA TOUKA, KATO [IENITa € MpeAnpreMaHe Ha
MPEBAaHTUBHU I CMEKYABAIY BH3JICUCTBHUATA MEPONIPHUSATHUS, TUPEKTHO WK KOC-
BCHO CBBP3aHU C OMPEJICISHETO HA PAa3NIMUHK XHUJIPOJIOKKH C€JIEMEHTH, XapaKTepu-
3Wpaly mporeca Ha 3acymaBaHe. B TO3W CMUCHI MHOTO TIOKA3aTeleH € MOAXOIbT
HaTate, Gustard (2000) 3a mudepeHupane Ha XUAPOIOKKOTO 3aCyIIaBaHE TIO
OTHOIIICHUE HA KIIMMAaTa, arpo-MeTEOPOJIOTUSTA, PEUHHUS OTTOK, MOJ3EMHHUTE BOJH U
orepaTHBHATA JCHHOCT.

Ocb3HaBalKK CIOKHOCTTA Ha SBJICHUETO, HE3aBUCHMO OT BB3MOXHHTE IOJI-
XOJIU, MBTAT 32 CIPaBSHE C MPEAU3BHKATEIICTBATA OOMKHOBEHO CIIC/IBA JIOTMYHATA
MOCTICIOBATEIIHOCT HA MPOsIBATA HA SIBICHUETO W KOJKOTO IMO-ACTAMIHO € M3Cie-
BaHETO, TOJIKOBA OKOHYATETHATA OICHKA € MO-TIbJIHA U OOCKTHBHA, KaTo pa3IinpsiBa
BB3MOJKHOCTHUTE 32 MPEIIpPUEMaHe Ha CMEKYABAId MEPKH.

[TonUTHKNTE U MEPKUTE, CBHP3aHU ChC 3aCYIIABAHETO B XUJIPOJIOKKH aCIIEKT,
NPUHIMITHO MOTaT Jia Obat 000co0CHM B IBE OCHOBHHU KaTETOPHH:

— [MomuTHkK U MEpKH B CEKTOp Bojam — mpeiMeT Ha Ta3H TOUKa;

— [TonmuTHKK U MEPKH, CBBP3aHU C IPOMEHHUTE B KITMMATA, KOUTO Ca TIOCOUYCHH B
HAYaJIOTO HA HACTOSIIHS MaTepHall, KaTo TYK HAKPATKO CE aKI[CHTUPA BbPXY Bb3MOXK-
HOCTHUTE B XUJPOJIOKKHU ACIICKT.

3a 0CHOBOITOJIATAIIY JIOKYMEHTH 110 OTHOIIICHHUE MTOJIUTHKATA BbB BOJIHUS CEKTOP
W MO-KOHKPETHO 32 3acyliaBaHeto B brirapus u B EBpona ca Be3npuern PamkoBara
Hupexrtusa 3a Boxute (Hupextua 2000/60/EO) n cBbp3aHuTE C HES 3aKOHOIATE-
HU aKTOBE W TPAKTHKH, C MPHIIOKECHUE HA UJICATA 32 aJaNTalis KbM KINMATHIHUTES
uzmenenus. Tyk TpsiOBa Jia ce mocoyar HACOKUTE 1O OTHONIeHue [lnaHoBeTe 3a yi-
paBIicCHHE HA peYHH OACCHHU M CBHP3aHUTE C TSIX HACOKH 32 aJalTHPaHe KbM KIHMa-
trnuauTe m3MeHeHus (Guidance document Ne 24), KakTo ¥ 3HAYUMUSAT UM ITOTCHITHAIT
BBB BPB3Ka ChC CIPABSHE C TPEIM3BUKATEIICTBATA, CBbP3aHH C BOJHHS HEJAOCTHUT U
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3acylIaBaHETO, KaTo TOBA € MPEABHUJCHO NMpPU Pa3pa0OTBAHETO HA BTOPUS U TPETHUS
nuKbI Ha [lnaHoBere 3a ynpasiieHue Ha peunu OaceiiHu. Criope M3UCKBaHUITA HA
PamkoBara ITUpeKTHBA 32 BOJUTE U CHI'BTCTBAIIUTE 51 AKTOBE 32 U3PA0OTBAHETO UM €
HEOOXOMMO SICHO J1a ce Je(UHHpPA KaK € MPEIBUACHO JIa CE OTUYETAT IMPOCKIIUUTE IO
OTHOIIIEHUE HAa U3MEHEHHUETO B KJIIMMATa U 3aCyIIaBaHETO B YACTHOCT, Jia C€ NPEBU-
IV OLIEHKA Ha HATHCKA U Bh3JCUCTBUATA B IPOTPAMUTE 332 MOHUTOPUHT U OIICHKA Ha
MEPKUTE, HYXKHH 3a MPeIIPUEeMaHe, KaTo Ce MOCTaBAT BHIIPOCU OTHOCHO:

— IpUJIaraHeTo Ha HAJIMYHATA HaydHa 0a3a M0 OTHOIICHUE HABOJHCHUSITA U 3a-
CYIIIAaBAaHETO U HEOIPEIEICHOCTTa, CBbP3aHa C KIIMMATHYHUTE U3MCHEHUS,

— Pa3BUTHUETO HA CTPATETHHU, U3TPAXKIAIIY AJANTUBEH KAMAIIUTET 110 OTHOIIICHUE
yIpaBieHHe Ha KIMMATHIHUS PUCK;

— WHTETPUPAHO YMPAaBICHUE M aJAITUPAHE KbM KIMMATUYHUTE U3MCHCHHS
MIpY YIIPaBJICHUETO HA PEYHU OaceilHu ¢ mpuiiokeHue Ha PamMkoBara TupeKTuBa 3a
BOJIUTE;

— aJipecupaHe Ha CHCIU(PUYHY [TPESIU3BUKATEIICTBA KbM OBICIIOTO YIIPABICHUE
Ha PUCKa OT HABOJHCHUSI, 3aCyIIIaBaHE U BOJICH HEJIOCTHL.

W3cnenBaHusTa 110 OTHOIIIEHUE HA HEJOCTUTA HA BOJA U 3aCylllaBaHE MOXKE Ja
Ce M3BBPIIBAT HA HAIIMOHAIHO W/WJIM PETMOHATHO HHUBO IO BOAOCOOpH, KaTo B Ob-
nenie paborara Moke Ja Objie HacOueHa M KbM HW3CJCIBAaHE HA TPAHCTPAHUYHUTE
BB3/ICUCTBUS, C 11 Bh3MOXKHA alanTanus 1 oOMsSHA HA OIHT, KOUTO MOXe Ja Obie
CIIOZICJIEH MEX]y ChCEIHTE.

B nombiaenue Moxe na ce nocouu, uye IPCC npemnara u3paboTBaHeTo Ha cTpa-
TETMH KaTo CIIOCOOHOCT 32 CIpaBsiHE, aIalTHPAHE WK Bb3CTaHOBSIBAHE OT Bh3CHUCT-
BUSATA OT PUCKOBO ChOHMTHE (B Cily4as — 3acylllaBaHe), a CIIOpel MPEICTAaBCHUTE B
PwvroBosctBo Ne 24 (Guidance document Ne 24, 2009) marepuanu B Ta3u Hacoka
TpsIOBa Ja ce MpeIpUueMar CICIHUTE CThIIKH:

— [MOBUINIABAHE HA MTO3HAHUSATA [10 OTHOIIIEHUE TIOTEHIIMAJIA OT KIIMMATHYCH PUCK
3a OTAETHUTE BOI0COOpH;

— MOBWINIABAaHE HA KAY€CTBOTO Ha JIAHHUTE OT MOHUTOPHUHT 1 OOMEH Ha WH(OP-
MaIus 1o OTHOIICHUE Ha TOTPEOHOCTHTE Ha KITFOUOBH MMOTPEOUTEITH; MEKITYCEKTOP-
HO MHTETPUPAHE U MApPTHLOPCTBO 0 OTHOILICHUE HA padoTaTa;

— M3TpakJiaHe Ha CUCTEMHU 33 PAHHO MPEIYyNPEKICHIE, TIOBUIIIaBaHe Ha HH(OP-
MHUPAHOCTTA,

— MOBUINIABAHE HAa KBaJTU(PUKAIMATA U PAOOTHHS KallallUTET Ha CIICIUATHCTUTE
B oOnacrra.

CrienuaiHO BHUMaHHE ce OOpbhINa M Ha HEOOXOIMMOCTTa OT MOHUTOPUHI Ha
mpoleca B peaiHo BpeMe BbB Bpbh3Ka C BUCOKAaTa HECUTYPHOCT 1O OTHOIIICHUE Ha
MIPOSKIIUUTE, CBbP3aHH C KJIMMAaTHYHUTE U3MCHCHUSI.

B Xuaponoxku 1miiaH € Bb3MOXKHO MPHIIOKESHUETO Ha JIeCTRAIaTa ONepaTHBHA
XUJAPOMETPUYHA MPEXKa, HO KaKTO C€ MOJUepTaBa B pa3jMyHU JOKYMEHTH, OT 10132
Ou OWJIO W TIpUITaraHeTo Ha T.HAp. ,,FOPEIIN TOYKU 33 YCTAHOBSIBAHE HA Pa3BUTHUETO
Y IPUYHMHUTE 32 €CTECTBEHA YSI3BUMOCT U Bb3/IeHCTBUS. TOBa € OT 0COOCHA BaXKHOCT
Y 10 OTHOIICHHE Ha JIMAarHOCTHIIMPAHETO HA BOJHHS HEJIOCTHUI, KATO OTHOBO MOXKE
Jla ce 00ObpHE BHUMaHMWE HA MHOTO TSCHATa IpaHUIla C Mpolleca Ha 3acylllaBaHe U
Ha (pakTa, Ye MPaBUITHUAT MOAOOP HA METOJ Ha OLICHSBAHE HA MPOIIECUTE, KOUTO B
OTIPE/ICTICHH CITyYau MOXKE Jia Ce IMPUIIOKPUBAT, € OT 0COOEHAa BaXHOCT. BBB Bpb3Ka
C TOBa MOXKE JIa C€ Ka)e, 4e M3TOTBIHETO HA MOHMUTOPUHTOBATa IIporpama TpsoBa aa
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clieqiBa MPUHIMIA: CITy4aii 110 CITy4ail ype3 HHAWBHUIyaJIeH OIXO0/ 32 BCEKH KOHKpe-
TEH O0EKT.

Taka Haii-00110 MOYXe J1a C€ OUepPTasAT MPEAN3BUKATEIICTBATA, CBEP3aHU C HIICH-
TU(UKAIKS U yIPaBICHUE Ha 3aCyIIABAHETO, KOMTO ITOPaIU CII0KHOCTTA Ha SIBJICHHU-
€TO BCE OILle Ca Ha eTall pa3BUTHE HA €IMHHA EBPOINEHCKa CTPaTer sl M0 OTHOILICHHE
Ha MEpKHTe, BKI. HJesaTa 3a pazpadorBaneTo Ha [lnaHoBe 3a ympapieHue Ha 3acy-
maBaneto (Drought Management Plans) u Ouenka Ha pucka OT 3acylliaBaHe, KaTo
Ce CThIIBA HA aHAJIM3 HA ONMUTA M NMPAKTUKHUTE, MPHIOKUMHU B OTICITHUTE CTPaHH, C
0000111eHe HAa HAYYHUTE ¥ HAYYHONPHIOKHUTE pa3padoTKu B obnactra. Ha obrmo-
€BPOIEHCKO HMBO TOBA CE OCBIIECTBsIBAa OT [pymara 3a HEIOCTUT Ha BOJAA U 3acy-
maBane kbM EK, pa3BuBaiia oCHOBHUTE HACOKH 110 OTHOILICHUE HA MOJUTHKHUTE Ha
ChI03a B 00J1aCTTa, KaTo MapajeHo C TOBA ce HAOJIOAaBa MIMPOK CIEKThP OT HAyYHU
U HAay4YHOIPWJIOKHHU pa3paboTKu, (PMHAHCHPAHU MO EBPOIECHCKU U JAPYTd Mporpa-
MU. 3a moguepTaBaHe BaKHOCTTA Ha MPOoOJIeMa TYK MOXKE Jla Ce CIIOMEHE CBETOBHU-
AT WHTEPEC MO MpoOJIeMaTuKaTa U B XUAPOJIOKKH aCHeKT J1a ce MOCOYH Pa3BUTHE-
TO Ha amepukaHckara mpakTtuka (http://www.cpc.ncep.noaa.gov/products/Drought/
Monitoring), aBcTpaiuiickaTa npakTUKa u JIp.

OLIEHKA HA 3ACYIHABAHETO B X1/IPOJIOJXKKHN ACITEKT

[To oTHOIICHHE HA XUAPOJIOKKHUS aCIEKT Ha MPOLEca MOXKE Jla C€ MMOCOYH, e
HETrOBOTO U3CJIC/IBAHE € OT U3KIIIOUUTEIIHA BAXKHOCT, JIOPU MOXKE Jla CE Kaxe, 4e Moe-
Ma OCHOBHA TEKECT IPH OlICHKA Ha SBJICHUETO 3apajy HEOOXOJUMOCTTa OT HJICHTH-
¢dunpaHe Ha peasHOTO ChCTOSHUE HA BOAOCOOPHUTE, OTYMTAHETO HA HAJIMYHUS UM
cBOOOJICH BOJICH PECYPC M Bb3MOXKHOCTTA 3a €CTECTBEH OTIOBOP Ha CHCTEMAara KbM
Bb3/ICHUCTBUATA O€3 BhHIIHA HAMECa.

Kakro cTana siCHO OT KpaTKusl IPErie]] Ha TOJIMTUKUTE U MEPKUTE, CBbP3aHHU C
M3CJIe/IBaHE HA 3aCyIIaBaHETO, BCE OIIEC HE CHIISCTBYBA CIUHEH CIIOCOO 3a OICHKA
Ha SIBJICHHETO B OO TUIaH. B XUIPOJIOXKKH acleKT ca ouepTaHu OOLIMTE HACOKH 3a
I/IIICHTI/I(l)I/IKaHI/ISI U OILICHKA Ha B’bS}ICﬁCTBHHTa, KaTo HC € YTBbPACH KOHKPCTCH IOA-
X0J1 3a paboTta. BB Bpb3Ka ¢ TOBa, 0a3upaiiki ce Ha CBETOBHATA MIPAKTHUKA, B HACTO-
AU MaTepurall Ce Mpeajiara HoB IPHUJIOKHUM 3a YCJIIOBUATA HAa CTpaHaTa HU IOAXOH
3a OLIEHKA Ha 3aCyIIaBaHETO B XUPOJIOKKH IIaH C MHJCKCH Ha 3acylllaBaHe, C OT-
HOIICHHUEC KbM MECTOAUTEC 3a HaAMAJIsIBAHC HA HCTaTUBHUTC B’L3IICI7[CTBH$I. HOI[XOI[T)T [
IIPUIJIOKUM 3a OTUUTAHC HAa NPOCTPAHCTBEHO-BPECMEBOTO IIPOABJICHUEC HA SIBJICHUCTO,
KaToO CE XapaKTepu3upa C JIeTalJiHa eHO3HAYHA OIICHKA M HAJCKIHOCT M Bh3MOXK-
HOCT 32 JJUPEKTHO aBTOMATHU3UPAHO MPUIIOKEHUE B MPAKTHKATA.

HanexHo u3ciieiBaHe U OlEHKa, OTHACSIIN CE JI0 BCEKH MPOIIEC, MOXKE JIa Ce
M3BBPUIU CAUHCTBCHO IIPU HAJIMYMECTO HA AICHU U €AHO3HAYHU KPUTCPUU 110 OTHOIIC-
HHUE YCTAHOBSIBAHETO Ha crielu(UYHU 3a Ipoiieca npu3Haiu. Jlo MoMeHTa 1o 00eH
THUII OLICHKA € M3BBPIIBAHA MPEANMHO YpPE3 OICHSIBAHE HA TCHICHIUUTE (TPEHMAA)
WIM 4Ype3 aHajM3 32 YCTAHOBSBAHETO HA HAMAJICHHE Ha KOJIMYECTBOTO HA BOIHHS
pecypc. Ho BBB Bphb3ka ChC 3aCylllaBaHETO ChBCEM PE30HHO CE MOCTaBS BBIIPOCHT
KOJIKO TOYHO TpsIOBa Jia € TOBa HaMaJICHHUE, 3a Ja CE MpPUEeMe, Y€ € HACTBIIMIIO 3a-
CylllaBaHe, U B KaKBU TPaHMIIM € TO, 33 Jia Ce MPEICHH Jlalu ¢ ,,c1abo™, ,,CHIHO®,
»»M3KITFOUUTEITHO MJTH JIP., KaTO CE€ ThPCH BPh3Ka C Bb3MOKHOCTTA 332 OTYMTAHE Ha
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HETaTUBHUTE BB3/ICUCTBUS MO OTHOIICHUE HA MPUPOJATA, EKOCUCTEMHUTE, X0paTa H
CBBP3aHUTE C TAX JCHHOCTH.

Benuko ToBa Hayara pa3paOOTBaHETO Ha WHICKCH Ha 3acylllaBaHE, KOUTO €]I-
HO3HAYHO JIa OTYUTAT HACTHIIBAHETO U ITPOSIBUTE HA SBJICHUETO, KaTO MOCTABAT IPO-
YYBaHUSATA HA HOBO MO-BUCOKO HHUBO, C Bh3MOXXHOCT 32 MHTEIPUPAHO U3CJICABAHE HA
MpoIeca U yCTAaHOBSBAaHE HA MPUYUHHO-CICACTBEHUTE BPB3KU U BPbH3KATA MEKIY
pa3IMYHUTE acleKTH 10 OTHOIICHUE Ha 3acylaBaHeTo. U Thil KaTo U3cienBaHusITa
[0 OTHOIIICHUE (U3MKaTa HA SBJICHUETO MPOJIbJIXKABAT, HAOIIONABAHOTO Pa3BUTHEC H
M0 OTHOIIIEHUE HA WHICKCUTE B HAYYCH M HAYYHONPUIIOKEH IIaH € ChBCEM PE30H-
HO. 3a MPWIOKCHHUE B MPAKTUKATA CE Pa3BUBAT Pa3jIMYHU 110 THIl WHACKCH, KaTo €
BB3MOXKHO U TPUIOKEHUETO HA KOMOWHUPAHU TI0 TUI MHJEKCH — C IIeJ TO-IIBIIHO
OIICHSIBaHE Ha Ipoleca.

Pasrnexnaliku 3acymaBaHETO KaTo MpOIeC Ha JIBJITOCPOYHO HAMAJICHHE Ha BO-
JTHUSL PECypc, B pe3y/ITaT Ha HAMAJICHU BaJICKH, PE30HHO HA MPEJICH IUIaH C€ I0-
CTaBsl BBIIPOCHT 32 HEOOXOAUMOCTTA OT M3MOJI3BAHETO HA XUOPOIONCKU UHOEKCU 32
OIICHKA Ha 3acyllaBaHeTo. ToBa ca Mmoka3areiu, ONUCBAIIN SBICHUETO 3acylllaBaHe
OT XUJIPOJIOXKKA TVIEJHA TOYKA, KaTO IeJITA UM € KOJUYECTBEHO W/WIIM KaueCTBEHO
€/IHO3HAYHO JIa OIICHAT SIBJICHUETO, J1a TO/JIC)KAaT Ha MOHUTOPHHT | Jia MMO3BOJISBAT
CPaBHMMOCT Ha Pe3yJITaTHTEe, KaTO B CIIy4al Y€ HACTBIIU XUJAPOJIOKKO 3acylliaBaHe,
TO 1@ Obsie uaeHTUuduIEpano. OCHOBEH MPUHIIUIT npy n00OOPA HA XUIIPOIOKKH UH-
JICKC € Bh3MOXKHOCTTA PE3YJITATUTE OT HETOBOTO U3YHCIICHHE JIa CIIY)KAT Ha IENIUTE,
MocTaBeHH npu nojoopa my. Toii TpsiOBa 1a ObJe HAJEKICH, Ja OICHIBA BHJA HA
BB3/ICHCTBUETO HA 3aCyIIABAHETO U J]a MOXKeE J1a ObJIe U3YHCIICH ChC ChIIIECTByBAIATa
HaJTMYHa HH()OpPMAIHS, KATO PEATUCTHYHO MPECh3/1aBa SIBICHUETO.

W3cnenBanusTa B XUAPOIOKKH ACIIEKT MPSKO CE OTHACIT KbM MTOBBPXHOCTHUTE
Y TIOA3eMHHUTE BOIU. BBB Bpb3Ka C TOBa BCEKH XHJIPOJIOKKHM UHICKC ce 0a3upa Ha
CONMJIHA Hay4Ha 0a3a, CIIy>Kellla 3a METOJUYHA OCHOBAa 3a MPOBEKIAHE HA M3YHUC-
JieHusITa. B 3aBUCHMOCT OT IeNIUTe Ha W3CJICABAHUATA U CHCIM(UIHATA METOANY-
Ha 00e3Me4YeHOCT, Ha 0a3a Ha HAIMYHKUTE JJAHHH Ce IPEMUHABA KbM HU3YHCICHUE Ha
KOJIMUECTBEHOTO TPOSIBIICHUE HA MHJCKCA. 3a MOJlydaBaHEe HA HAJICKIHU Pe3yJITaTH
OT TOJISIMO 3HAa4eHNE OCBEH MMO3HABAHE CHIIHOCTTA Ha MHAEKCA € HEOOXOAUMO U II0-
3HaBaHE HA M3CJICABAHUS OOCKT U M300p Ha HAW-TIOAXOJSI Bh3MOXEH Noaxoa. Toit
TpsiOBa 12 € choOpa3eH ¢ pu3nueckaTa ChIIHOCT Ha M3CIICABAHNUS IIPOIIEC U HA UH]IC-
KCa, KaTo Ce B3eMar I10]l BHUMaHKE CIICU(UKNUTE Ha M3CIICABAHUS PAiOH — KIIMMAT,
¢usukoreorpa)cku XapaKTEPUCTUKH, XUAPOJIOKKU U XUJAPOTCOIOKKH YCIOBHS, 3a-
JISCEHOCT, arpOMEPONPUSATHS, HAJTMUNE HA XHJPOMEIMOPATUBHA MpPEeXka, XUIPOTeX-
HUYECKH ChOPBIKEHUsI, YPOAHU3UPAHOCT | Jp., KaTo ce noadepe Hai-MmoaXoasiara
cxema M MeToj 3a pabora.

Crnen karo ¢ u30paH aJeKBaTCH 3a CiIy4as MHJIEKC Ha 3acylllaBaHe, ChIJIACHO
METOJIMKAaTa My Ha W3YHCIICHHE C€ OMpE/eIisi Heropata CTOMHOCT, KaTo 3a IIeJiTa Ce
Ha0aBst HEOOXOMMaTa IMbPBUYHA UH(POPMAIIUS U CE€ IPEMUHABA KbM M30paHaTa M3-
YUCIUTENHA CXeMa. B 3aBHCUMOCT OT HYXKIWTE MOIyUYSHUTE KPAHU pe3yimamu OT
W3CIIeIBAHUATA MOXKE J1a CIYXKaT 32 aHAJTUTHYHU 1EJIU U J1a ObJIaT YacT OT CUCTEMH
32 MOHUTOPHHT WX B3€MaHE Ha PEIICHUS, WK J]a CIIy>KaT 3a OIICHKAa Ha KOHKPETeH
00ekT. B mbpBus cityuali pe3yaTarute ce MpeacTaBsT 1moj ¢popmara Ha JTOKJIAIH, B
KOWUTO CE MPaBU aHaIU3 ¥ 0000IICHHE HA CUTYaIUsITa, KaTo € Bh3MOXHO J1a Ce€ OT-
4eTaT U Bb3MOXKHUTE ObJCHIN Bb3JICHCTBHS B XUAPOJIOKKHU acnekT. M3nomn3sar ce 3a
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MOATIOMAaraHe Ha B3MaHETO Ha PELICHUS TIPH yIpaBJIeHHE Ha BOIHUTE PECYPCH WIIN
3a HaOeJsI3BaHe HAa MEPKUTE, CBbP3aHU ¢ HAMaJICHUE Ha Bb3JCHCTBUITA.

Cucmemu 3a Monumopume Ha 3acyuwiaeanemo. Te TpsOBa a cirykar 3a Herpe-
KBbCHATO HaOJIIONEHNE HA YCJIOBUSTA U PETUCTPHpAHE Ha MPOSBUTE HA SBICHHUETO,
KaTo MOXKe J1a IefcTBaT B aBTOMAaTHYEH HJIU [TOJyaBTOMaTH4eH PEKUM B 3aBUCHMOCT
OT yCJIOBHATA U jkenaHueTo Ha notpedutens (Pulwarty, 2011). [lpensun pazinuny-
HUTE MMPOSIBU Ha SBJICHUETO MOTAT Jla UMaT JIOKaJeH UM MPOCTPAHCTBEH Xapak-
Tep, KaTo BbB BTOPUS Cliydail Ou TpsiOBaso na Objae u30paH Moaxo/ s Mamad Ha
npelcTaBsiHe, Halp. 00MI0eBPONEHCKO, HAIMOHAIHO HUBO, HUBO peueH OacelH u
ap. (Dimitrov,2012). [TonydeHuTe pe3yaTaT ce MoaaBaT KbM KpaiHUs MOTpe-
OuTeln ¢ Les MoANoMarane Ha B3MaHeTO Ha PEIICHUs TP YIIpaBiIeHUue Ha BOIHHUTE
pecypcH Wi 3a HabensI3BaHe Ha MEPKUTE, CBbP3aHH C HAMAJICHUE Ha Bb3/ICHCTBHSATA.
Crnopen usuckBanusita Ha Guidance document Ne 24 (2009) TakbB THII CUCTEMU CE
NPEenopbYBAT 32 MPHIIOKEHHE C 1IeJ1 yCTAaHOBSABAHE Ha CUTHAJIMTE HA KIIMMaTHYHH H3-
MEHEHHUS, KaTO MPUIOKEHUETO Ha IAaHHUTE OT MOHUTOPHUHTA CITYXKH 32 H3BHPILIBAHE
Ha HEOOXOIMMHTE OLICHKH 10 OTHOLICHUE Ha SBICHUETO, a HHPOPMALUATA OT UICH-
TUGHULMpPaHE Ha HAIMYMETO U CTETIEHTa Ha XUAPOJIOKKO 3aCylIaBaHe PEaiHO CIYKH
3a MOATIOMOTHE JIEHHOCTTA, CBbpP3aHa ¢ YIpaBJIeHUE Ha BOTUTE.

HapexnHocTTa Ha MOHUTOPHHIOBATa MpEXa € OT OCHOBHO 3Hau€HHE 110 OTHO-
HIeHUe WACHTHU(HUKALUATA U OLICHKaTa Ha SBJICHUETO, a KaKTO Oellle Ka3aHo Mo-Tope,
OT 0COOCHO 3HAYCHHUE 32 HAJCKAHOCTTA HA MOJTYUYEHUTE OLCHKH M MOCTUTAaHEeTO Ha
1o-100pH Pe3yATaTH € MPaBUIHOTO OpraHU3UpaHe Ha MPOrpaMUTE 38 MOHUTOPUHT
C TIpernopbKa MpekaTa J1a HOKpHBa MaKCUMaseH Opol TOUKM U Aa oOXBalia u T.Hap.
,,TOpeI TOYKH’, 00e3neyaBai HHPOPMaIHs B CUIIHO YYBCTBHTEIHU KbM SIBIICHU-
€TO 30HH.

Cucmemume 3a 63emane Ha pewileHusi NPU 3acyuiasane ca Hal-CIOXKHHU KaTo
CTPYKTypa U HauMH Ha pabota. Te BKIroyBar B ceOe CH CUCTEMHUTE 32 MOHUTOPUHT
Ha 3aCylIaBaHETO, a KaTo KPaeH Pe3y/ITaT UMaT OTHOLIEHHE KbM B3EMaHETO Ha pellie-
HUsI, CBbpP3aHU C mpolieca. HacoueHu ca KbM yrnpaBlieHHE Ha BOAHUTE PECYPCU WIIN
Halelsi3BaHe HAa MEPKH, CBbP3aHM C HaMaJleHHEe Ha Bb3JeHCTBUSATA.

B ciyuaii Ha mpoBexaHe Ha M0-3aAbJI00YEHO U3CIeIBaHE 10 OTHOIICHNE Ha
XUAPOJIOKKOTO 3acylllaBaHe Bb3MOXKHO € Jla C€ MPEMUHE KbM pa3pabomeanemo
Ha NPOeKyuY U CyYeHapuu 6 XuopoiodlCKU NiaH, KaTo 3a LelTa ChLUI0 MOXE Ja ce
M3IONI3BaT XUAPOJIOKKN HHACKCH Ha 3acymaBane. TpsOBa obaue siCHO Ja ce moA-
yeprae, 4e HaJleXKJAHOCTTa Ha KpaifHaTa OLEHKA MPSKO 3aBUCH OT MHOTO (akTopu
— BXOJHA MH(OpMAIMsI, METOJ Ha M3YUCICHHE, HAACKIHOCT Ha M3IOJI3BAHUTE
KIMMaTHYHU TPOEKLUNU MIW CLEHApUHU, U MOXE Ja ObJie HaTOBapeHa C ToJisIMa
HEOTPEIeICHOCT, aHAJOTHYHA Ha HEONPEJeICHOCTTa Ha OCTAaHAIMTE METOIU 32
ObJera oneHka.

Bbnpexkn MHOTO THHKaTa pasivKa MEXKIy 3acyllaBaHETO M BOAHUS HEIOCTHT,
NPEATIOKEHHUST MOAXO0]] YCIEITHO O MOT'BJI J]a ce PUJIOKH U B ABaTa ciaydast. Tyk e
MOMEHTBT J1a C€ OTOEJIEkH, Ye ChIIECTBYBA 3HAUYMMa Pa3sinka MEKAY KOHLETLUUTE
3a 3acylllaBaHe U OITyCTHUHsIBaHE, U35ICHABAHETO HA KOETO HE € 1Ie1 Ha M3CIIeIBaHe B
Tasu pabora.

3a uW3siCHsBaHE BH3MOXHOCTHTE 3a MPHJIOKEHUE Ha MOIXOAa B MPAKTHKATa B
HACTOSILIMS TPYJA HAKPATKO C€ MPeACTaBst MpuiokeHneTo Ha CTaHAapTU3UPAHUS WH-
JIeKC Ha OTTOKA NP M3rpaXJaHeTo Ha web-0a3upaHa ABTOMaTH3MpaHa CHCTEMa 3a
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MOHHUTOPUHT Ha 3aCyILAaBaHETO B XMIPOJIOKKH IIaH, MACHTU(HUIHMPALIA SBICHHUETO
B MeceueH pa3pe3 Ha 0a3a oneparuBHaTa MOHUTOpUHroBa nH(Gopmanus Ha HUMX-
BAH. Cucremara no3BojisBa AMArHOCTUIMPAHE HA 3aCyIIaBaHETO, C OTUYHUTAHE Ha
CTEIEHTa Ha U3MEHEHUE B IPOCTPAHCTBEHO-BPEMEBH PEKHUM 110 OCHOBHH [TOPEYUS B
HalMOHAJeH Mamao.

CTAHOAPTU3UPAH MHAEKC HA OTTOKA

Crangaptu3upanuar uHACKCe Ha orToka (Standardized Runoff Index, SRI) e
XUAPOJIOKKH WHIEKC, IPHIIOKHAM 32 HJIeHTU(UIIMpaHe Ha 3aCylIaBaHETO BbB Bpe-
MEBO-TIPOCTPAHCTBEHO OTHOIIeHHe. To#l n3pas3siBa cTaHmapTU3NpaHaTa OlleHKa Ha
JUCTIEpCHsTa Ha OTTOKA CIIPSMO CpeHaTa CTOMHOCT 3a OIpeiesieH Ieprol OT Bpe-
Me(McKee et al, 1993, Shukla, Wood,2008). [Iporiexypara 3a u34ucicHne
Ha WHJEKCA € aHaJIOTUYHA Ha Tpoleaypara 3a uzuncienne Ha CTaHIapTU3UPaHUS
nHIeKke Ha Banexa (Standardized Precipitation Index, SPI), Ho amanTupana KbM cIre-
nu(UKNATE HAa U3CIIeBAaHATA BEIMYMHA — PEYCH OTTOK. M34rciennero Ha HH/EKCa ce
M3BBPINBA HA 0a3a HA JJAaHHUTE 3a PEYHUS OTTOK, TPAHC(POPMHUPAHH IO CTAHAPTHO
HOPMAJTHO paslpesielieHne Mpe3 OmpeiesieHa BpeMeBa CThIIKa, MT03BOJISBAIIA XapaK-
Tepu3upaHe JUHAMHKATA Ha 3aCyIIaBaHETO, KaTo JTAaHHHUTE CE M3IOJI3BaT 32 BEPOST-
HOCTHO-CTaTUCTUYECKN aHAJIM3, Ype3 KOMTO ce MojydaBa CTOHHOCTTA Ha WHICKCA
SRI xBM ompenerneH BpemeBH MOMEHT. Criopes Bh3IIpHeTara oT EBponeiickara ekc-
TepTHA rpyma 3a HeJOCTUT Ha Bofla 1 3acymaBane kbM EK ckaia, mpencraBeHa mpes
M. aekemBpu 2012 1., 3acymaBane ce HaOIIOmaBa Mmpu CTOMHOCT Ha uHAekca SRI mox
-0,84 1o ckanara, mpencraBeHa B TaoI. 1.

Tabnumna 1
Ckana na uoenmuurayus na Cmanoapmusupanus unoexc a ommoxa (SRI)
Croiinoct Ha SRI Kareropus
SRI > 1.65 H3K/IFOYUTEIHO BIIAXKHO
1.65<SRI<1.28 MHOTO BJIQXKHO
1.28<SRI<0.84 YMEPEHO BIIAXKHO
0.84<SRI<-0.84 OKOJIO CPETHOTO
—0.84< SRI <-1.28 YMEpEHO 3acyIIaBaHe
—0.28< SRI <-1.65 CHITHO 3aCyIIIaBaHe
SRI<-1.65 HU3KJIIOUMTENHO 3aCyllaBaHe
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OCHOBHO IIPEAMMCTBO TIPY MIPUJIATaHe Ha UHJIEKCA NTPH USHTH(DUKALINS HA 3a-
CYIIaBaHETO € €IHO3HAYHOCTTA Ha MOJIYUYCHUTE PE3YyJITaTH, KOUTO Ca JICCHU 33 HUH-
TEpIpeTaIys U CPAaBHUMH KaTO OIICHKA 32 BOAOCOOPH, XapaKTEPU3UPAIIH CE JIOPH C
pa3inuyHu PU3UKOTeoTrpadCKu U KIIMMATUYHY XapaKTSPUCTHKH.

OT mpaxkTuyecka IeJHAa TOYKA MHACKCHT € MPHIOKHUM 3a M3rPaKIaHe Ha
cucmemu 3a MOHUMOpPUHZ Ha 3acywasanemo. Te MOXe 1a oHarnensBar mpoueca
MPOCTPAHCTBEHO, KaTO HAJICKIHOCTTa UM 3aBUCHU OT KOJIMYECTBOTO M KaueCTBOTO HA
W3M0JI3BaHAaTa BXOMHA MH(pOpMAIs. 3a MpUMEp MOXKE Jla C€ MOCOYHM M3rpajicHaTa B
HUMX-BAH cucrema 3a naentudukanus Ha 3acymaBanero (www.hydro.bg). Cuc-
Temara € WU3rpajicHa B HallMOHalieH Mmaiad mo nmpumepa Ha CucTemara 3a mpe-
nynpexnaenue 3a onacHu sineHus METEOALARM, kato quarHocTulMpaHe Ha
3aCyIIaBaHETO CE U3BBPILBA B MECEUCH pa3pe3 MO OCHOBHU MOPEUUs Ha CTpaHara. 3a
10-100p0 BB3MPUSITHAE CTOMHOCTUTE HAa MHACKCA CE TPENICTABAT I[BETOBO ((ur. 2 — mpH-
noxxkenue). Ha Besiko 10-1o ymcino Ha Mecena ce myOiIuKyBa akTyallHa JUarHOC-
TUYHA KapTa.

3AKJIIOYEHUE

3acymaBaHEeTO KaTo W3KIIFOYUTETHO CII0KEH U KOMIUIEKCEH MPOIeC, XapaKTepH-
3Hpall ce C MHOTOOOPa3HO MPOsIBIICHNE KaKTo Mo (popMa, Taka W B IPOCTPAHCTBEHO-
BPEMEBO OTHOIICHHWE HaJlara MpUI0KeHHUETO Ha PA3IMYHHA TIOAXOAN TI0 OTHOIICHHE
UACHTH(UKAIMATA U aHaIN3a HA BB3ACUCTBUATA OT HETaTUBHOTO MY TPOSIBICHUE.
BBB Bpb3Ka ¢ TOBa BCE TO-0CTPO C€ YyBCTBA HyK/aTa OT U3BHPIIBAHETO HA OIEHKA,
KOSITO PEATMCTUYHO J1a OTYNTAa MHOTOOOPA3HUTE MY aCTIeKTH KaKTO Ype3 MOHHUTOPHHT
B peayHM yCIIOBHSI, TaKa U Ype3 aHaIIU3H, TO3BOJISBAIIN YCTAHOBSIBAHE HA CUTHAJINTE
3a €BeHTyaJIHU OBbCIN N3MEHEHHsI. 3a MorIoMarate JeHHOCTUTE Ha CTIeINAIHCTUTE
B 00JIacTTa, KakTO M 3a pa3MIMpsBaHe W TOMyISIPU3NPaHe Ha MaTepusiTa, B HACTOS-
IIHSI TPY/L Ca pa3miejaHy CIeTHUTE TPOOTIeMH:

— 3a HEeoOXOAMMOCTTa OT M3SCHSIBAaHE Ha SBJICHHETO IO OTHOIIEHWE Ha He-
TOBOTO TIPOSIBJICHHWE W CBHP3aHHUTE C TOBA BB3ACHCTBUSA HAKPATKO Ca IMpeicCTaBe-
HU OCHOBHHUTE KOHIIENTYalIHU MPUHITUIN, KaTO CIEIMaTHO BHUMaHUE € 00bpHATO
Ha XHJIPOJOKKHSA aCleKT Ha 3aCyIIaBaHETO, ChIVIACHO MPHUHIMIA OT OOMIOTO KbM
YacCTHOTO;

— 3a u3ACHsABaHEe Ha MaKpopaMKara Mo OTHOIIEHHE Ha MEPKUTE, CBbP3aHH C SB-
JICHWETO, HAaKPaTKO ca TPEeACTaBeHN OCHOBHUTE TOJIUTHUKH C XHAPOJIOKKA Hacoue-
HOCT OT IJIe[THa TOYKa Ha ceKTop Boayu n Ha MI3MEHEHNEeTO Ha KIIMMara;

— Ha 6a3a Ha moco4yeHnTe MEepKH M CBETOBHUS OMHT B 00IAaCTTa, 32 yCIOBHATA
Ha CTpaHaTa HU € MPEeICTaBeH HOB MOAXOM 3a M3CIIE/IBaHE Ha SIBICHUETO B XUAPO-
JIOKKH TUTaH ¢ TIPUJIOKEHNE Ha MHIEKCH Ha 3acyIllaBaHe, MO3BOJSBAIIN €IHO3HAYHO
uAeHTH(UITIpaHe Ha HATMYHE U CTETICH Ha TIPOSIBIIEHUE B TIPOCTPAHCTBEHO-BPEMEBH
aCIIeKT;

— 3a WIrocTpupane Ha MPIIIOKUMOCTTA Ha TIOJIX0/Ia B PEATHH YCIIOBHS HaKpaT-
KO € TIpecTaBeHa web-0asupaHaTa ABTOMAaTH3MpaHa CUCTEMA 32 MOHUTOPHUHT Ha
3acymaBaHeTo ¢ mHaekca SRI, pazpaborena u mpunokena or HUMX-BAH, mo3-
BOJISIBAINA €THO3HAYHO TUATHOCTHIIMPAHE Ha SIBICHUETO B MECEYEH pa3pe3 Ha Ha-
[IMOHATHO HUBO.
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[lomoOen TUI cucTeMH YCTICITHO MOXKE a CITY’KaT 32 OCHOBA M Upe3 HaATpaskKaaHe
Jla ce BKJIIOYAT B CUCTEMH 32 B3€MaHE Ha PEILeHHs], KaTo ChIVIACHO MOJIMTUKUTE B 00-
JlacTTa MPUI0KEHHETO UM € OT M3KJIIOUHUTENIHA BaXKHOCT U TI0 OTHOIIIEHHE PA3BUTHETO
Ha MPOEKLUH U CIICHAPHH, CBEP3aHH C MPOTHO3UPAHETO HA ObACIIN CHOUTHSI.

OT noKa3aHOTO MOXKE J1a C€ 3aK/II0UH, Ye MoA00eH MOAXO0A € 0COOEHO LeIecho-
OpaseH 3a yCTaHOBSIBaHE HA HAIMYKE W/HIIM CTETCH Ha MPOSBICHUE HA TPOLieca BbB
BPEMEBO-IIPOCTPAHCTBEH aCIEKT, KATO HACOUYBAa BHUMAHUETO 110 OTHOLICHUE Ha HEOO-
XOIMMOCTTA OT PEAKIHs U MPeAIpHUeMaHeTo Ha MEPKH 32 HaMaJIIBaHE Ha Bb3MOKHU
HEeraTWBHU NocneAcTBus. [Ipunoxennero Ha mogo0eH MoAX0/ MOCTaBs MO3HAHUSTA
Y Bb3MOKHOCTHUTE 110 OTHOILIEHHE Ha SBJICHHETO B HOBA CBETIIMHA, KaTO C€ Ch3/1aBaT
YCIIOBUS 32 M3TpakJaHe Ha CHCTEMH 3a peajieH MOHUTOPHMHI Ha 3acCyllaBaHETo, C
BB3MOXKHOCT 3a MPOCTPAHCTBEHO XapaKTEepU3UpaHE U MpOcie/iBaHe Ha SBICHUETO
Y U3CJIEJIBAHETO JOPU HA T. Hap. ,,LOPELIN TOUKH , ONPEAEIITHI KaTo KpalHO 4yBCT-
BUTEITHH KbM SIBJIEHUETO 00EKTH — BOAOCOOpH, BOAHM Tena u ap. [lonxoasT Moxe na
CIIy>KH 3a TIOATIOMaraHe Ha padoTara Ha cIykKOUTe, CBbp3aHH C B3eMaHe Ha PEIICHNUS
u ympasienue kbM Jupeknuute 3a OaceiiHoBo ympasienue 1 MOCB, karo Tyk e
MSICTOTO J1a ce OTOeNexXH, 4e MOoJ00eH THIl U3CIIEABAHUS HE CIIy>KaT €JUHCTBEHO 32
LENUTE Ha XUIPOJIOXKKATA MPAKTHKA, a TIONYyUYEHHTE PE3ylITaTh MOXKe J1a IojromMarar
OLIGHKMTE Ha CHUTyalsITa U U300pa Ha MEPKH, CBbP3aHH C IPUPOAATa, EKOCUCTEMHU-
Te, XOpara 1 YOBEIIKOTO 3/[paBe M CBbP3aHUTE C BOAUTE OTpaciy — BOJOCHA0AsIBaHe,
3eMe/IeNIne, EHepreTHKa, TPAHCIIOPT, MPOMUIIIEHOCT, TYpU3bM U Jip. B ToBa oTHOIIE-
HUE MOXE J1a CE CUMTa, Y€ OCHOBHO IPEIU3BUKATEIICTBO OCBEH OPTaHU3MPAHETO Ha
Ha/Ie)KIeH MOHUTOPUHT B XUAPOJIOKKHU IJIaH € U HAMUPAHETO HA WHTETPUpPaH MOJ-
XOJl TIO OTHOIIEHHE Ha OCTaHAJIUTE MpakTUKU. B Tazu Bpb3Kka MOXe Ja ce mpueme,
Ye Beye ca IMOCTaBEHH OCHOBUTE 3a M3TpakJaHe Ha CUCTEMHM 3a B3EMaHe Ha pelle-
HUSI IO OTHOILICHHE Ha 3aCyIaBaHETO, KaTo MOAXOAbT MOXKeE Ja ObJe OT Moj3a mpu
NpeACTosIIoTo pa3BuTHe Ha IlmaHoBe 3a ynpaBneHue Ha 3acymaBaneto (Drought
Management Plans) u npu onieHka Ha pucka ot 3acymasaHe. [I[penmopbunTenHo e pas-
paboTBaHETO HA JOBIHUTEIIHU UHJICKCH 32 OLICHKA Ha 3aCyLIaBaHETO B XUAPOJIOKKH
IUTaH C B3MOXHOCT 32 MO-IIMPOKO OTUYHUTAHE HA BB3JEHCTBHUATA MO OTHOLIEHHE HA
OKOJIHATa Cpefa, KakTo U MpeINpUEMaHeTO Ha U3CIEeIBaHUS 3a Pa3BUTHETO HA KOM-
OMHUpPaHU WHAEKCH, TIO3BOJISIBAILM €IHOBPEMEHHO OLICHSBAHE M Ha JPYTH acHeKTH
Ha Ipoleca — Hamp. METEOPOIMKKH WIN arpo-MeTeoposiokKu U Jp. [lopagu MHOTO
TACHAaTa BPb3Ka Ha SBJICHUETO C MPOSIBUTE HA BOJEH HEJOCTUI OT U3KIIOYUTEIIHO
3HaUEHHE € M pa3padOTBaHETO HAa WHIEKCH 3a JUAarHOCTHLIMpPAaHE Ha HEJOCTUTa Ha
BOJIa M BKJIIOYBAHETO MM B CICTEMH 32 peajieH MOHUTOPUHT U B3€MaHE Ha PELICHMS.

bnazooaprnocmu

BbB Bph3Kka ¢ ycreniHata paboTa Ha aBTOMaTH3MpaHaTa CHCTEMa 32 MOHHTOPHHI Ha
3acyIIaBaHETO M0 OCHOBHU BOJOCOOPH Ha HAIIMOHAIIHO HUBO C MpriioxkeHue Ha CTaHaapTh-
3upaHus nHAEKC Ha oTToKa (SRI1) aBTOPHT MCKa /1a M3Kake CBOUTE Hal-UCKPEHU Onaromap-
HOCTH Ha BCEKH ITOMOMOTHAJI CH3IABAHETO W YCIICIIHOTO (PYHKIIMOHMpAHE HA CHCTEMAra,
MO-CIIeIIMATHO Ha KoyieruTe oT JlemapraMeHT ,, Xuaponaorus™ u 38eHo ,, WEB® 3a cepuosznust
HpI/IHOC HpI/I 1/13rpa>1</:[aHeTo Ha TCXHOJIOTHMYHAaTa Bepnra, CTapTI/IpaHeTO u HO}Z[[['I)p)KaHeTO Ha
cucTeMara B pabOTCH PEIKUM.
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DROUGHT — CHALLENGES AND MEASURES
IN HYDROLOGICAL CONTEXT

M. Chilikova-Lubomirova

(Summary)

Drought as a phenomenon related to precipitations, soil moisture and water re-
sources evidently takes influence on nature, ecosystems, mankind and related to them
activities. This obviously insists a multdisciplinary approach, aimed to decrease the
possible negative consequences. But practice shows that because of the process be-
haviour variety there is no uniform approach for ovrcoming the challenges. Even in
hidrological aspect the process is a complicated task with direct relation to avail-
ability and quantity of water resources. Taking into consideration the importance of
problem and its direct connection to water management and climate change and wa-
ter scarcity adaptation in help of specialists this paper emphasis upon the drought
problems definition and clarification of main conceptual approaches, based on main
EU practices. This is of great importance, taking into consideration main principles
of Bulgarian and EU legislation, laying down the macro frame for drought measures
concerning sector WATERS and Climate Change adaptation. It is done a brief process
analysis, concerning both policies and on this base a common approach for hydrolo-
gycal process assessment is proposed. It allows establishment of drought monitor-
ing sytem that could be used as a base for for future development of Drought DSS
systems. The presented approach is applicible for Bulgarian conditions and could
be in help for future investigations concerning development of Drought Manage-
ment Plans and Drought Risk assessment. As an illustration of the drought assess-
ment approcah practical application of an Automatic drought monitoring system for
identification of drought by implementation of SRI in national scale, developed by
NIMH-BAS is briefly presented. For clarification of future work purposes concerning
drought assessment approach there briefly are presented main challenges with regard
to development of drougth indeces concerning widely consideration of consequences
with respect to the environment and water scarcity and the development of combined
indices that could allow paralel investigation of more than one drought aspects: for
example with regard to meteorological and/or agro-aspects and more.

Key words: drought, hydrological drought, drought indices, runoff, drought monitoring
systems.
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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 2013 e Sofia

[MPMJIOXKNMOCT HA UHJAEKC METO/IUTE
OT TUITIA DRASTIC 3A OLIEHKA HA VA3BUMOCTTA
HA ITOA3EMHUNTE BOAN OT 3AMBPCABAHE C APCEH

Benumupa Cmosnosa

B crarusTa e mpeacTaBeH mperie Ha CHIICCTBYBAIITE METOIM 3a OIICHKA Ha YSA3BH-
MOCTTa OT 3aMBPCSIBAHE Ha ITOI3EMHHUTE BOIU M IMO00P Ha TIOKA3aTEIH 3a OI[CHKA Ha YSA3BH-
MOCTTa OT 3aMBPCSIBaHE C APCEH Ha MOA3EMHUTE BOAU B 3AJIMBHUTE PEYHH TEPACH.

Kurouosu oymu: apcen, yazeumocm, noozemuu 600u, DRASTIC, DRARCH

BBBEJIEHUE

[MonzemHnTEe BOJAM Ca BaKeH M HEOOXOAMM IMPHPOACH PECypc — M3TOYHHUK 3a
MUTEHHO-OUTOBO M TEXHUYECKO BOAOCHAO/ISIBAHE B MHOTO PallOHU IO CBETA, BKJIIO-
yuTenHo U B brirapust. [Ipe3 nocneqaus u HacTOsIIUS BeK o0ade MpoOieMHTE ChC
3aMBPCSIBAHETO UM CTOHM BCE TI0-0CTPO. 3aMBPCUTEIH Ha MTOJJ3EMHHUTE BOJIU Ca 3eMe-
nenneTo (M3KYyCTBEHH TOPOBE, XEPOUIIUIH, TIECTUIIUIN ), HHIYCTPHUITA IIPH JOOUB U
oOorarsiBaHe Ha Py Ha [IBETHU U YCPHH METAJIN, aBAPUHHH TEXHOJIOTHYHH Pa3IHBU
OT XBOCTOXPAHHJIHIIA U HACEIEHUTE MecTa (cesuia 0e3 KaHaIn3aIus, aBapuy B Ka-
HaJTU3allMOHHATa MpeXa, OUTOBH OTHAIABIH U Jp.).

B kpas Ha XX B. u Hauanoro Ha XXI B. MHOTO aKTyaJieH € MPoOJIEMbT, CBbpP3aH
ChC 3aMBPCSIBAHETO C aPCEH Ha TI0I3EMHUTE BOAM B 3JIMBHUTE PEUHHU TEPACH, ITOpa-
JIM KOETO U B HACTOsIIATa pa3paboTKa ce OT/eNs CIIeaTHO BHUMAaHHE.

[IpoabIKUTEHOTO U3ITON3BaHE Ha BO/IA, 3aMbPCEHA C apPCEH, criopea ATEeHIH-
sTa 3a ona3zBaHe Ha okonHara cpena Ha CALLl (EPA), mpuuunsBa pakoBu 3a60715Ba-
HUS Ha Koxkara — OonecT Ha boyen, 6a3zanHo-kineTb4eH KapuuHoM (¢Gur. 1), uepHus
Ipo0 (pasuiupsiBaHe Ha YEPHUs IpO0 U IUPO3a), MHKOYHHS MEXYP, JIUM(POM (TyMOp
B numbHUTE BB3IK) U 1p. (A ur e 11, 2006). Crnex npoBexgaHe Ha 1abopaTopHU
uscnensanus B CesepHa Kaponuna npes 2001 r. ekun ot yuenu va EPA myOnukyBa
JOKJIaJl, B KOWTO ca MpEeACTaBeHN pe3ylTaTH, noka3samu yBpexaane Ha JJHK ot
apcenoBu ceeaunenus (F en q etal., 2001).

[Ipe3 mocnenHUTE TOAMHU aKTyaJleH € M BBIIPOCHT 3a OE30MacHOCTTa Ha Xpa-
HUTE MPH NPOIBIDKUTENHA YyoTpeda Ha TOA3eMHHU BOJM C MOBHUIICHO ChIbPIKaHHE
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@ur. 1. bazanHo-KkieThueH cunapoM (n3TouHuK SOES)

Ha apCeH 3a HaNosgBaHEe, Ype3 KOUTO apCeHBT CE HATPYIIBA B KYJITYPUTE, a OT TAX U B
skuBute opranm3mu (Tuinho f etal, 2006; Komes u ap., 2009).

3HAYMTEIHA YaCT OT U3CIIC/IBAHUATA B CBETOBEH Mamad mpe3 MmocieHOTO Jiece-
TUeTHe ca (PoKycCHpaHH BbPXY XapaKTepH3UpaHe MosiBaTa U pa3poCTPaHCHUETO Ha
apCeH BbB BOJIUTE M BbPXY IPOYYBAHE HA TPOIECUTE HA MOOUITHOCTTA MY B TO/I3EM-
HUTE BOJIU U BojioHOCcHUTE Xopu3oHTu (Fazal etal, 2001).

3amMbpcsABaHUS C APCEH HA BOJOHOCHUTE XOPU30HTH Ca YCTAHOBEHU B MHOTO Pa-
HioHu 1o cBeTa: B A3us — banrnanem, Kuraii, Manus, Henan, TaiiBan (Fazal et. al

\ |

1. Homa 13. Hoea Cxotna, Kamaza 25.Tama 37. Hpam

2. Bpaswaas 14. Anscka, CAII] 26. Kamboxxa 38. Anonns
3. Hoea 3enanans 15. FOra, CAII] 27. lleennn 39. JTaoc

4. Hcnanus 16. Hesana, CAIL 28. Punnannan 40. Hemaa
5. ¥arapas 17. Bytpemna Monroans, Karaii 29. BeanxoSparanasn 4]. llIseiinapasa
6. Operon, CAIIY 18. Kuraii 30. I'epmanun 42, Taiinang
7. Kopao6a, Ap:kearara  19. Baaraagem 31. PymbHEEA

8. Mexcako 20. Haaas 32. Bearapes

9. Taiipan 21. Buernam 33. I'vpuus

10. Ynan 22. Adranncran 34, PpaaneER

11. Kaandopaaa, CAII] 23. Maxncran 35. Ascrpus

12. Illlpna Jlaska 24. Eraner 36. Muaaamap

Our. 2. Cxema Ha 3aMbpPCIBaHE Ha TIOA3EMHUTE BOAM C aPCEH 10 palilOHH
(u3rotBeHa or R a hman et al., 2006)
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2001; Tuinhof et.al 2006; Smedley, 2008;); CeBepra AMepuka — Mekcuko;
Oxna Amepuka — Apxkentuna, Ynmn (Berlin etal,200l; Rodr iguez et
al., 2002); Espona — [lomma, Yarapus, Ucnanus u ap. (Jain etal., 2000) (¢ur. 2).

B cBeroBen mama0, ¢ Hail-ToNIsIM 00XBAT € 3aMbPCSIBAHETO C apCeH Ha MOA-
3eMHHUTE BOJIM B 3aJMBHATA peuHa Tepaca Ha pekute ['anr u bpaxmanytpa B A3usl.
ApCeHBT MOCTHIIBA BbB BOJOHOCHUTE XOPH30HTH IO €CTECTBEH IbT. B banrna-
et 1 Manus oxono 120 MiTH. oyIIu ca W3JI0KEHU Ha PUCK 3a 3[PaBEeTO CH, 3aIl0-
TO M3TOJ3BAT MOA3EMHUTE BOJIU 32 OMTOBU U MPOMHUILIIEHH HYXIU. J{pyr paiioH ¢
nonobeH mpobieM e gonuHara Ha p. CanamManka B MEKCHKO, KbAECTO TOA3EMHUTE
HEHAIIOPHU BOJM B JOJMHATA HA peKara ce XapaKTepu3upar ¢ BACOKH KOHIIEHTpa-
ouu Ha apceH. [Ipou3xoabT Ha MOBULIEHOTO ChIbP)KaHUWE HA apceH He € ycTa-
HOBEH. B To3u paiion moA3eMHHTE BOAM Ca AMHCTBEHUSAT U3TOUYHUK Ha MUTEHHA
Bona 3a noeeve ot 140 000 nymm (Berlinetal,200l; Rodriguezetal,
2002).

B Bobarapusi ca ycTaHOBEHH MOBHUILICHH ChABPKAHUS HA apCEH B TOBBPXHOCTHH-
T€ ¥ MOA3EMHHTE BoAM B mopeunsita Ha Tonomnuna u Orocra. [loBUIIEHOTO CHABP-
JKaHWe Ha apceH 1o p. TomonHuna e BcaeICTBUE Ha €CTECTBEHHU IeON0KKH NPUUMHH
— HaJIN4YME Ha pyAHU MuUHepanu3anuu B ckanute (b s p napckawu ap., 2009) u Ha
no6uB Ha MeaHu pynu B Menet u np. o p. Orocra NoBUIIEHOTO ChAbPKaHUE Ha
apceH e pe3yirTaT OT A00uBa Ha OJIOBHO-CPeObPHA, KeJsI3HA pyJa U 371aTo B paiioHa
Ha rp. Yunposuu u ¢. MapTHHOBO, OCBILECTBsIBaH B ieprona ot 1951 1. no mbpBara
nonoBuHa Ha 1999 1. (Ko 1y e B, 2006).

Lenra Ha HacTosiIaTa padoTa € Mperie Ha ChILECTBYBALUTE METOAH 32 OLICH-
Ka Ha ys3BUMOCTTa OT 3aMbpCsBaHE Ha MOA3EMHUTE BOJH U MOJ00P HA TOMBJIHUTEN-
HU TTOKa3aTeNy 3a OLIEHKA Ha yA3BUMOCTTa OT 3aMbPCSIBaHE C apCCH Ha TOI3EMHHUTE
BOJIM B 3aJIMBHUTE PEYHHU TEPACH.

VA3BUMOCT HA IIOJA3EMHUTE BOJI OT XUMHNYHO 3AMBPCSBAHE

CBhHIHOCT HA KOHIIEIIUATA 3A VA3ZBUMOCT HA IIOJA3EMHUTE BOAU
OT 3AMBPCABAHE

Konnenuusita € cb3ajgeHa B kpast Ha 60-Te TOAUHU U € MIUPOKO MpujaraHa
npe3 80- te u 90- te ronuuu Ha XX B. [IppBOTO OompeneneHue 3a ya3BUMOCT OT
3aMbpCsiIBaHE Ha MOJ3eMHUTE Boan e HAa M ar g at (1968), koero rimacu: ,,HUBOTO
Ha 3al[UTa, KOETO MPUPOJIHATA Cpella MPEeNOoCTaBs CPelly pa3npocTpaHeHUEe Ha
3aMbBpPCHUTEIN B TToa3eMHUTE Boau ‘. JlehuHummATa ce M3MEHS M MOIBJIBA, HO JI0
JTHEC HE CBhIIECTBYBa CTaHAapTHO ompenenenue. Cmopenq Vrb a, Zaporozec
(1994) ys3BumocTTa OT 3aMbpCsBaHE Ha MOA3EMHUTE BOJHU IMPEICTaBS TEPUTO-
pUATHUTE pa3Inydhsi B YCIOBHUATA 3a 3aMbPCSABAaHE Ha MOA3EMHHTE BOJIU OT IO-
CTBHITBAIIIA BHHITHHU 3aMbpcuTenn, a copex H r k a 1 (2001) — ,,rernennusaTa u
BEpPOSITHOCTTA, 3aMBPCUTENH J]a JOCTUTHAT TIOJ3EMHUTE BOJU OT TTOBBPXHOCTTA™
(Jamil, 2011).

Criopesr Hac TIOA YSI3BUMOCT Ha TIO3EMHHUTE BOIM TPSIOBA /1a ce pa3dupa 6b3-
MOJNCHOCIMA XUMUYHU 8eujecmad, NpoOyKm Om aHmMpONO2eHHA OeUHOCH, 0a 00C-
mueHam 600HOMO HUBO, 0d OCHAHAM 8 PA3MEOPEHO CbCMOAHUE U 04 HAOX8bPIAM
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HOPMAMUBHO YCMAHOBEHUMe MaKcumaino' donycmumu konyenmpayuu (MIK) 6
noozemMHume 00u.

VYs3BUMOCTTa Ha TIOA3EMHUTE BOJU € J[BA BHJIA!

Tlpucvua — ysI3BUMOCT Ha TIOJI3EMHHUTE BOJIU OT 3aMbPCSBaHE C Pa3IMYHU Bellle-
CTBa, MPU KOETO HE CE OTYUTAT CHECIM(PUUYHUTE CBONCTBA HAa 3aMbPCHUTEIISI, & CE B3e-
Mar IoJ] BHUMaHHE CaMO PUPOJHUTE 0COOCHOCTH HA TEPUTOPUATA — BJIOOYMHA HA
BOJIOHOCHUSI XOPHU30HT, BOJIOTIPOITYCKIMBOCT HA CKAJIUTE, KIIMMATUYHA OCOOCHOCTH
Ha TEPUTOPUATA — BaJIe:KU U n3napenue, nouBn u Ap. (Liggett, Talwar, 2009).

Cneyuguuna — NpeACTaBs yI3BUMOCTTA Ha MOA3EMHUTE BOJIU OT KOHKPETCH
3aMBPCUTEN WIX TPyIia OT 3aMbPCUTEIH, KaTO CE€ B3EMaT B MPEJBUJ] TEXHHUTE CIIC-
U(UYHU CBOWCTBA U B3aMMOJICHCTBUETO UM ChC CpeJIaTa, Ipe3 KOsATO PeMUHABAT
(Kralik,2001).

METO/I1 3A OLIEHKA HA VA3BUMOCTTA HA IIOA3EMHUTE BO/IU

3a olleHKa Ha ySA3BUMOCTTA Ha TIOA3EMHUTE BOAH Ca pa3pabOTeH! pas3iIndHu Me-
TOJIM, KOWTO MOTaT Jla ObJaT pa3aesieHu B Tpu Tpymnu: uaaekc metonn — DRASTIC
(CAIL), GLA (I'epmanus), PI (I'epmanust), SINTACS (Mramus), EPIK (IlIBetima-
pus), GSI (Mpmanmus), REKS (Cnosakus), ZEIT — INPUT (Asctpus), COP, GOD,
DRAYV, AVI, SEEPAGE, SPISP, SALUFT u ap.; cTaTUCTHYECKH (MaTeMaTHICCKHN)
— CTaTUCTUYECKH U3BOAM M MTPOBEPKH HA XUMOTE3U — TecT Ha CTIONBHT (t — TecT), KO-
pEeTallnOHeH aHaJM3, PETPECHOHEH aHalIN3, HHTEPITONAIS; CUMYITAllMOHHA METOI!
— tpunsmepran mogeru (Liggett, Talwar, 2009). CnoperAntonakos etal
(2007) chiiecTByBaT 1 XHOPHUIHU METOM, KOUTO BKIIFOYBAT KOMOWHAITUS OT HHJIEKC,
CTaTHCTUYECKH (MaTeMaTHYECKN) U CUMYITAIIMOHHNA METO/IH.

WHnexc MeTonuTe ca Hal-IIUPOKO M3MOI3BAHUTE METOH 3a OICHKA Ha ys3BH-
MOCTTa Ha MOJI3EMHUTE BOAM OT XUMUYHO 3aMbpcsiBaHe. [IpenumcTBo Ha Te3u MeTo-
JIU e, 4e W3IIOJI3BAT OOMIOJOCTHITHY JaHHNA M M3MCKBAT MAJKO CPENICTBA MIPH paspa-
oorBanero uM (Thapinta Hudak, 2003). Cnen ananu3 Ha chlIecTByBamara
nHpOpMaIH TA MOXKe 1a ObJe OpraHU3WpaHa B Pa3lIUYHA CIOEBE C IOMOIINTa Ha
reorpadckn napopmannonnu cucremu (I'MC). Maaekc MeTomuTe ce OCHOBaBaT Ha
KOMOWHHpaHETO Ha JaHHHW 3a Pa3jIndHHA (aKTOpHU OT OKOJHATa cpenma (IbiIdodnHa
Ha TO/I3EMHUTE BOJM, JINTOJOTHS, Tormorpadus, ToYBeHa TOKPUBKA U [Ip.), KaTo Ha
BCEKH (paKTop ce JaBa oreHka. MHIeKkc MeToInTe HaMHupaT IMIHPOKO TPUIIOKEHHUE 32
oreHka Ha kapctosu Tepuropun (V 1 aic u, 2006), 3a orjeHKa Ha ysI3BUMOCTTA HA
MTOA3EMHHTE BOAM OT 3aMbpcsBaHe ¢ mectunuan (L o w e et al., 2003) u HuTpatn
(Antonakos etal,2007). [Ipunarar ce chIo Taka v P OIIEHKA HA YI3BUMOCTTA
OT 3aMbpcsBaHe ¢ TeXKU metanu u apceH (Berlin etal.,2001; Rodriguez et
al., 2002).

CraructniyeckuTe (MaTeMaTHYECKH) METOIN Ca TIO-CJIIOKHU OT MH/IEKC METO/IH-
T€ W M3UCKBAT JJAHHW OT HAOJONEHUS 3a TIO-ABIBT Tiepro] oT BpeMe. [lomydyennre ¢
TSAX PE3yATaTH MOTaT JIECHO J1a ObJaT MPOBEPEHH M T€3H METOJHU C€ CMSATAT 3a eTHU
OT Hali-TOYHUTE.

! M3M0I3BaHOTO OIpECIcHHE ,,IpeaesiHo nonycrumu Konuenrpamun™ (ITJIK) ce 3a-

MECTBa C ,,MaKCUMaJIHO AOMycTUMH KoHIeHTparmu™ (MIK)
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CuMynanMoOHHUTE METOM BKIIOUBAT MOJIEIU C pa3ilyHa CTETICH Ha CIIOKHOCT
— TPUU3MEPHU MOJICIIH, METa-MOJIEJIN, U Ca U3IOJI3BAHHM 32 OLICHKA Ha YS3BUMOCTTA
OT 3aMBbpCsBaHE Ha MOA3EMHHUTE BOAU C HUTpaTu U nectuuuan (Antonakos et
al.,, 2007, Pineros etal., 2006). CumyJIalluOHHUTE METOU Ca HAl-ChBPEMEHHHU-
AT Ha4YMH 3a MPEACTaBsHE Ha YS3BUMOCTTA Ha MOA3EMHUTE BOAW OT 3aMbpCsIBaHE,
KaTo 3a Ta3W 1IeJl ca pa3paboTeHu pasnuunu codryepHu npoayktu (Butscher,
2007). 3a moaenupaHe TPAHCIIOPTUPAHETO HA 3aMbPCUTENINTE B HEHACUTEHATa U
HacUTEHaTa 30Ha Ce M3MOJ3BaT pa3nuyHu codTyepHu npoaykru, katro GOKAD,
Modflow, PHREEQC, HYDROS, HPI u ap. Hali-tupoko u3mnosi3BanusT copryep
e GOKAD. 3a cp3naBaneTo Ha MOJIEIH C MOMOLITAa HA TO3U cOPTyep ce H3MOJ3-
BaT TOKa3aTesld, KaTo MOJXPAaHBaHE HA IMOJ3EMHUTE BOJM, JIUTOJIOTHUS, MOYBH,
pacTUTelHa MOKPUBKA U 1.

W300pbT Ha HaW-NOAXOASIIUS METOA 3a KaprorpadupaHe Ha YSI3BHMOCTTa Ha
MOJ3EMHUTE BOAM, KOWTO Ja Ob/ie U3MON3BAH 3a 1aficHa TEPUTOPHS], 3aBUCH OT Ha-
JMYUETO HA TaHHHU U 32 TEOMOP(OIIOKKHUTE U XUAPOTEOIOKKUTE XapaKTEPUCTUKH
Ha paiioHa. Hanpumep, 3a olieHKa Ha yS3BUMOCTTa Ha MOJ3EMHUTE BOAU B KapCTO-
BHU pailoHu mupoko npuioxkenne Hamupar uaaekc meronute EPIK, PI, COP, GOD
U 1p., Ch3AaJIeHH CIEIMaTHO 32 KapCTOBU TepeHu. [Ipu oueHssBaHe Ha ySI3BUMOCTTA
OT KOHKpPETEH 3aMBbPCUTEJ € MOIXOAIIO Ja CE M3MOI3BaT METOIH, pa3paboTeHn
KOHKPETHO 3a Hero. B MHOro ciy4yan € HeBb3MOXKHO Ja ObJie yCTaHOBEH €IMHEH
KPUTEPHUH 3a pa3NUYHUTE BUJOBE 3aMBbPCUTEIH, 3alI0TO YacT oT (akropute, Ona-
TONPUATCTBAT MUTPALIMATA HA €IHU 3aMBPCUTENH, a BB3MPENATCTBAT pa3lpocTpa-
HEHHETO Ha JPYTH.

METOJABT DRASTIC

DRASTIC e Haii-ImmupoKo H3IOJI3BAHHUAT METOZ IPHU OICHKA Ha YSI3BHMOCT-
Ta Ha MOJ3EMHHTE BOJIM OT 3aMbpcsBaHe. PazpaboTeH e oT AreHIusATa 110 OKOJTHA
cpena Ha CAILl. ITppBara myOmukamus 3a To3u Metox € ot 1987 r.orAller et
al. DRASTIC moxe na Ob11e J€CHO WHTErpUpaH W u3mon3Bad u naec upe3 I'UC.
MertonbT ce mpuiara B MHOTO cTpanu: CAILl, M3paen (M elloul et al., 2003),
IMopryramus (Lobo—Ferreira, Oliveira, 1997), KOAP (L ynch, 1997),
Kurait (Yang, Luan, 1999) u op.

B DRASTIC merona ce m3moi3Bar 0OIIONOCTHITHN TaHHU 3a ceneM (akTopa:
JIBJIOOYMHA JI0 HUBOTO Ha TIOA3eMHUTE BoAM — D; ogxpaHBaHe HAa IOA3EMHUTE BOJIU
— R; nuTonmoxku cTpoex Ha BOMOHOCHHUS XOPHU30HT — A; IMOYBEHA MOKPHUBKA — S;
tonorpadus (HaKJIOH Ha TepeHa) — T; Bp3melicTBHe Ha 30HaTa Ha acpanus — ; xumapa-
BJIMYHA MIPOBOAUMOCT Ha BOJOHOCHUS XOpH30HT — C.

DRASTIC nHaekchT ce H34ncisaBa Mo clieanara hopmyra:

Di=D,D, + R R, +A A, +S. S +TT,+ LI, +C.C,,xpuero:

Di — DRASTIC ungekc, R — peiitunr (kmacudukanmonHa ctoiroct), W — Te-
JKECT Ha TapaMeThpa.

Bcexn DRASTIC dakrop ce xapakrepusupa ¢ onpeneneHa texect (W), Bapu-
pama ot 1 mo 5 (tabn. 1). Haii-3HaunrennuTe (hakToOpH ca ¢ TeKECT 5, a Hal-MajIko
3HaynMuTe — ¢ 1. Te3n CTOWHOCTH ca KOHCTAaHTHU BEIMYMHU M HE MOTrar Ja ObaaT
MpOMeHsTHA. EMHCTBEHO 32 OlleHKaTa Ha yA3BUMOCT Ha TIOI3EMHHUTE BOAM OT 3aMbp-
CsBaHE C MECTUIIMIN CE TpUjIarar APyru CTOWHOCTH 3a Ternoro. Beceku DRASTIC
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(akTop ce xapakrepu3upa c onpeneneH peitunr (orenka) (R), sapupant ot 1 qo 10
Y TIOJIOOHO Ha TEXKECTTa Ca KOHCTAHTHU BEJIMYHHU.

Tabonuma 1
Hapamempu u mescecm 8 DRASTIC (no Alleretal, 1987)
ITapamersp Texect
D | Jd»sn0ourHa 10 HUBOTO HA MOI3EMHHUTE BOIU 5
R | [logxpanBaHe Ha MOA3EMHUTE BOAU (MO HAa IOA3EMHHS OTTOK) 4
A | JIUTONOXKH CTPOEK HA BOIOHOCHHUS XOPH30HT 3
S ITouBena nokpuska 2
T | Tonorpadus (HaKIOH HA TEPEHA) 1
1 Bo3nelicTBue Ha 30HaTa Ha aepaius 5
C | ®unrpannoHHH CBOICTBA HA BOJOHOCHHS XOPU30HT 3

Jvabouuna 0o Husomo na nodzemuume 600u (D)

IlokazaTenaT € OT U3KIIUUTEITHA BaXHOCT, 3aIlI0OTO OIPCACIIs [I'I)JIGO‘II/IHaTa 0
HHWBOTO Ha IIOA3CMHHUTEC BOIU. Kato [AJI0 OMMaCHOCTTA OT 3aMbPCIABAHC HaMalidBa C
YBCIM4YaBaHC Ha [I'I)JIGO‘II/IHaTa M.

TabOnuima 2

Knacugurayusi u oyenka — 0vn1060uuHa Ha noozemHume (SpyHmosi) 600u
moAller etal, 1987)

Knacuduxamus (pyra) Knacuduxaryst (m) Onenka

0-5 0-1,5 10

5-15 1,5-4,6 9

15-30 4,6 -9,1 7
30-50 9,1-15,2 5
50-75 15,2-229 3

75 -100 22,9 -30,5 2

100+ 30,5+ 1

Ilooxpansane na noozemnume 800u (R)

To3u mokazaren peaAcCTaBsa MOAXPAHBAHETO HA MTOA3EMHUTE BOAH, KOETO OCHOB-
HO € OT BaJIC)KUTEC U NOBBPXHOCTHUTE BOAU, KAKTO U OT HAIIOABAHETO Ha 3€EMEJICII-
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CKHUTC 3¢MU U PA3JIMBUTEC HA OTIIAAbYHU BOAU, KOUTO CC I/IH(I)I/IJ'ITpI/IpaT npe3 3eMHaTa
MOBBPXHOCT U JOCTUT'AT 1O HUBOTO HAa MOA3CMHUTE. HpI/I MO-BUCOKHU CTOMHOCTH Ha
MOJyJla Ha MOAXPAaHBAHC HA MOA3CEMHUTC BOAU PUCKBT OT 3aMbPCABAHCTO UM € I1O-

TOJIsIM.

Tabnauia 3

Knacugurayus u oyenka — nooxpaneane na noozemrume 600u

Krnacudukanus (na10Be) Knacuduxarus (mm) Ornenka
(moAlleretal, 1987)
0-2 0-50,8 1
2-4 50,8 - 101,6 3
4-7 101,6 -177,8 6
7-10 177,8 — 254 8
10+ 254+ 9

Jlumonoocku cmpoedxc Ha 86000HOCHUA XOpu3oum (A)

[Tom MUTONOXKKH CTPOEXK HA BOJAOHOCHUS XOPU3OHT C€ pa3dupa BUIBT HA CKa-
JUTE, KOUTO M3TPaKJIaT paiioHa — BapOBHK, IIMCTH, MeTaMOp(hHU, MarMEHHU CKallH,

MISACHIN, YaKbJIA U JP.

Tabnuma 4

Knacughukayus u oyenka aumonoxcku cmpoesic Ha 000HOCHUS XOPUSOHM
moAller etal, 1987)

Knacudukanus Ornenka TunwuyHa oleHKa
MacuBHH IIHCTH 1-3 2
MetamophHU WITH MaTMEHH CKaJTH 2-5 3
W3Berpeny MeTaMOp(HU UM MarMeHH CKalll 3-5 4
JleTHUKOBH OTIIOKEHUS 4-6 5
Hacnoenn nschYHUIN, BAPOBUIH U IIHUCTH 5-9 6
MacuBeH MAChUHUK 4-9 6
MacwuBeH BapOBHK 4-9 8
[Iachk 1 yakbi 4-9 8
bazant 2-10 9
Kapcros BapoBuK 9-10 10
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Tlousa (S)

B T031 nokazarein ce pa3miexaa TUIbT 0YBa, HEUHUSAT TPaHyJIOMETPUUYEH ChC-
TaB, KaKTO U ChBPKAHUETO HA TNIMHA.

TabOnuima 5

Knacugurayus u oyenra — mexanuuen cbcmag Ha nousama
moAller etal, 1987)

Knacuduxarnys Orenka
HecBuBama ce rmmnHa 1
Awmopden Top 2
I'muaecra mousa 3
AneBpuToBa 1nousa 4
ATneBpoTo-IIHHEecTa oyBa 5
I'munecTo — nmecwhuaMBa MOYBa 6
CMuBaIa /vy arperaTHa IrHa 7
Topd 8
ILsacwvk 9
I'paBuit 10
THHBK WK JIATICBALL CJIOM 10

Tonoepaghus (naxnon na mepena) (1)

Ot TomorpadusTa 3aBUCH MPOABIDKUTEIIHOCTTA HA 3abpXKaHE HA 3aMBPCH-
TeJS Ha MOBBPXHOCTTA M MHPWITPUPAHETO MY /10 HUBOTO Ha MOJ3EMHHTE BOIH.
Mankute HaKJIOHH ca MPEJIOCTaBKa 3a IIPOABIKUTEIIHO 3a/bpKaHE Ha 3aMbpPCH-
TEJIA Ha MTOBBPXHOCTTA U MPEAIIOCTAaBKa 3a MOCTHIIBAHETO MY B IIJIMTKO 3aJIATraliuTe
IIOA3CEMHH BOIH.

Tabnuma 6
Knacugurayus u oyenka — monoepagust (no Aller et al., 1987)

Knacuduxanus (% HaKIOH) Ornenka
0-2 10
2-6 9
6-12 5
12-18 3
18+ 1
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Bwsoeticmsue na 3onama na aepayust (1)

3oHara Ha aepaiusi € 30HaTa HaJl CBOOOHOTO BOJHO HHUBO, KOSITO € YaCTHYHO
BOJIOHACUTEHA M KBJIETO 3aMBbPCUTENINTE B3aUMOACHCTBAT CHC CpPeaaTa MoCPEICTBOM
MPOLIECUTE Ha HEyTpalM3alus, yTasBaHe, Jucrepcus, copouus u ap. M300pbT Ha
TeOoJIOKKaTa cpea B 30HaTa Ha acpanus B moaena DRASTIC ce onpenens ot Buaa Ha
BOJIOHOCHUSI XOpU30HT. [Ipn Ge3HanopeH BOJOHOCEH XOPU30HT ce M30Hpa IIacThT
Hal-0IM30 0 BOJHOTO HUBO, KOWTO OKa3Ba HAW-CHUITHO BIIUSHHUE BHPXY MOTCHIIMAJIA
Ha 3aMbpcsiBane Ha noazemuante Boau (I[1e Tk o B u ap., 2005).

Tabonuma 7

Knacughurkayus u oyenrka — Iumonodicku Cmpoedic Ha 30Hama Ha aepayust
moAller etal, 1987)

Knacudukarms Orenka TunuyHa oIleHKa
Hanopen mutact (ropeH BogoyImop) 1 1
AneBponut/rniHa 2-6 3
uctu 2-5 3
MetamophHU HITH MaTMEHH CKaJIH 2-8 4
[TacpunmnK 4-8 6
Hecnoenu BapoBUIY, MACHYHUIA U ITHUCTH 4-8 6
[TsachK 1 4aKbJI ¢ TIIMHA 4-8 6
Baposuk 2-7 6
[Tacbk 1 yakb 69 8
bazanr 2-10 9
KapcrtoB BapoBuK 8-10 10

Quampayuonnu ceoticmea Ha 6odonocHus xopuzoum (C)

OunTpanMOHHNUTE CBOMCTBA CE M3UUCIISBAT Ype3 MPOMYCKIUBOCTTA U Koe(HIH-
eHTa Ha (QUITpAIHs.
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TaOnuma 8
Knacugpurayus u oyenka — purmpayuonnume c60UCmed Ha 6000HOCHUSL XOPUZOHIMN

Knacudukarus Knacudukarus Orenka
(moAller etal, 1987) (GPD/FT?) (moIleTkoB uap., 2005) (m/d)

1-100 0,04-0,432 1

100-300 0,432-4,32 2

300-700 12,96-29,38 4

700-1000 29,38-43,20 6

1000-2000 43,20-82,08 8
2000+ 82,08+ 10

YA3BUMOCT HA IIOI3EMHUTE BOJAM OT 3AMBPCABAHE C APCEH

ApceH"bT MOCThIIBA B NOA3CMHUTC BOAU IO €CTCCTBCH HAYMH — B IPOLECa HA
H3BCTPSHC HA CKAJIUTEC, B PC3YyJITAT HA BYJIKAHUYHA HeﬁHOCT, KaKTO U OT aHTPOIIOTCH-
Ha ,[[ef;lHOCT - ,I[O6I/IB U oborarsBaHe Ha PyAu HAa OBCTHU U YCPHU MCETAJIU, aBapHﬁHH
TCXHOJIOTUYHH PA3JIMBU OT XBOCTOXPAaHUJINIIA, N3IIOJI3BAHC HA ICCTULIUAN B 3CMC/IC-
JINCTO, MPOU3BOACTBO HA XapTUd U oou u Aap.

APCEH (As)

ApcensT (aroMeH HOMep 33) € XMMHYCH €JIeMEHT OT TpyIiaTa Ha METaJIOW -
Te. B okonHaTa cpena chliecTByBa B B¢ (JOPMHU — OpraHWYHA U HEOPraHWYHA, U ca
nmo3Hat okosio 300 apcenoBu MuHEpana. Hail-mpoctuTe MuHEpany Ha apceHa, KaTo
apcenonmput (FeAsS), opument (As,S,) v 1p., ca OCHOBHH M3TOYHHUIIM HA apCEH B
npupogara (Drachota etal, 2009). [IpeMuHaBaHeTO Ha apceHa OT APCEHOIH-
pUTa B pyIHUYHHUTE BOJIM C€ M3BBPIIBA MPHU CIeTHATa XUMUYHA peakius 4FeAsS +
130, + 6H,0—4FeSO, + 4H,AsO,". IIpeoGnanapamure XMMUYHU pOPMH Ha apceHa
B ipupoanute Boau ca H,AsO, u HAsO,*. OcHoBHHuTE COPOEHTH Ha apceHa ca IIu-
HECTUTC MUHEPpATIH, ci1abo KPUCTAJIU3UPATIUTE OKCUIN U XUAPOKCUAN Ha XKEIIA30TO U
TEXKHTE METAIIN. APCEHBT Ce CBhP3Ba HAM-IECHO ChC ChEIMHEHHUSTA Ha KEISA30TO U
MaHraHa u o0pasyBa crabo pa3TBopuMH CheuHerus — Mn,(AsO,), u FeAsO,. ITpu
HeyTpaiHo pH u moHMkaBaHe Ha OKUCIUTEITHO-PENYKIIMOHHNTE YCIIOBHSI Ha cpeniara
ApCCHBT IIpEMUHABA OT II€Ta B TPETA BAJICHTHOCT U CbEANHCHUATA MYy CC€ XapaKTCPU-
3upar ¢ Jo0pa pa3TBOPUMOCT. IHTEH3MBHOCTTA Ha BOJIHA MHUTPAIIUS € CHIIIO MHOTO
Ba)XKCH ITOKAa3aTell, KOMTO ce XapakTepu3upa ¢ kKoeQuireHTa Ha BOJAHA MUTPAIIHS,
npemioker ot [I e p e i M a H npe3 1965 . Crioper CHOCOOHOCTTA CH J1a MUTPUPA
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BBB BOJHA CPE/Ia APCEHBT € CPEIHO MOIBHUKEH C KOSC(PHUIIMEHT HA BOJHA MUTPALIUS
—1(Tepenwman, 1966).

METO/IY 3A OLIEHKA HA VA3BUMOCTTA HA TIOA3EMHUTE BOJAU
OT 3AMBPCABAHE C APCEH

B Kwuraii exurr ot yueHu cw3mgaBar moaudukanus Ha wHIEKChT DRASTIC 3a
OLICHKA Ha YSI3BHMOCTTA Ha MOJ3EMHHUTE BOJHM OT 3aMbPCSBAHE C aPCEH U IO HauMe-
ayBar DRARCH (G u o et al,, 2007). B DRARCH otmagar HIKOH OT apaMeTpUTE
Ha DRASTIC u ce mo0aBAT HOBH, KOUTO OTpa3sBaT CIIOCOOHOCTTA HAa MHUTpAIHs Ha
apceHa B TEOJIOKKUTE XOpru30HTH. MomudurmpanusaTt naaekc DRARCH nogo6HO Ha
DRASTIC e cbkparierne otT IbpBUTE OYKBH Ha OIEHBUHUTE (DAKTOPH: THIOOYHHA 0
HUBOTO Ha IMOJ[3EMHUTE BOJIH, MOJXPAHBAHE HA IMOJ3EMHUTE BOJIH, TUTOJIOKKH CTPOESIK
Ha BOJIOHOCHHSI XOPHU30HT, KOS(DUIIMEHT Ha HATPyIaHa [JIMHA B CIIOEBETE KbM 00IIaTa
JeOeTiHa Ha 30HaTa Ha aeparys, KoeUIIMEeHT Ha a0COpOIIMs Ha 3aMbPCUTEITUTE Ha Ce-
JMIMEHTUTE B 30HaTa Ha acpanusi; GUITPAIIMOHHH CBOMCTBA HA BOJOHOCHHUS XOPU30HT
(Tabm. 9).

Taonuma 9
Hapamempu 6 DRASTIC u DRARCH

[Tapamerpu DRASTIC

[Tapametpu DRARCH

JIBJIOOYMHA IO HUBOTO Ha IMOJI3EM-
HHUTE BOIU

JIBpJI00YMHA 10 HUBOTO Ha IMOJI3EMHH-
T€ BOJIH

Hoz[xpaHBaHe Ha IOA3CMHUTEC BOAH

Hoz[xpaHBaHe Ha NOA3CMHUTEC BOJAH

JInTONOXKKM CTPOEK HA BOJOHOC-
HUsA XOpI/ISOHT

JINTONOXKHM CTPOEXK Ha BOJOHOCHHUS
XOPU30HT

TlouBeHa mokpuBKa

Tomorpadust (HaKkJIOH Ha TepeHa)

Koe¢punuent Ha HarpynaHa IiiMHA B
clloeBeTe KbM oOmiara aebenuHa Ha
30HATa Ha aeparus

Bn3nelicTBre Ha 30HaTa Ha aeparus

@uITpallMOHHU CBOMCTBA Ha BOJO-
HOCHUA XOpI/I3OHT

@wITpallMOHHU CBOMCTBAa Ha BOAO-
HOCHUA XOpI/IBOHT

Koeduunent va abcopOrust Ha 3aMbp-
CUTCIIUTC OT CCAMMCHTHUTC B 30HATa
Ha aepaius

Pesynrarute ot uscieasanero Ha G u o et al. (2007) moka3Bar 3HAYUTEITHO
IIPUTIOKPUBAHE HaA paﬁOHHTe C BHCOKa YyA3BMMOCT Ha BOAOHOCHHUTC XOPHU30HTU OT
3aMbPCSIBaHE C APCEH C TEPUTOPUUTE, KBACTO Ca M3MEPEHH BHCOKH KOHIICHTPAIMH
Ha eJIEMEHTa B MMOJ[3EMHHUTE BOJM. Bb3 0cHOBa Ha TOBa OM MOIJIO Ja ce MpHeMe, ue

93



DRARCH wmonensT € moaxoasi 3a OlleHKa Ha yA3BUMOCTTA Ha MOA3EMHHUTE BOJIU
OT 3aMbPCSIBAHE C APCEH, HO MOrar J1a Ce M0COoYaT U HAKOU HEJOCTAaThLU HAa METOMA
B Cllydall Ha MPUWIOKEHUETO MY 3a YYacTbLU B 3aJIMBHU PEYHU Tepacu. MHIEKChT
HE OTYMTa 0COOEHOCTHTE Ha XMIPOTEONIOKKUTE YCIOBUS B 3allUBHATA peYHA Tepa-
Ca M YCJIOBHUSATA HA IJIMTKO 3ajisiraHe — -5 m Ha MoJ3eMHUTE BOAU B allyBUATHUTE
omnoxxeHusi. B DRARCH He ca BkitoueHM mapaMeTpu, KOMTO J1a XapaKTepu3upaT
naHga@THO-TEOXUMUYHATa OOCTaHOBKA, BKIIOYUTENHO akTHBHara peakuus (pH)
Ha cpefara, CbIbPKaHUETO Ha Fe B mouBaTa U BOJUTE, BAPUPAHETO HA OKUCIUTEIHO-
PEAYKLMOHUTE YCIOBUS U AP., KOUTO UMAT 3HAYECHHE 3a MUIPALUATA HA APCEHA.

[NTOKA3ATEJIN 3A OLIEHKA HA VA3BUMOCTTA HA TIOJA3EMHUTE BOJAU
OT 3AMBPCABAHE C APCEH B 3AJIMBHUTE PEYHU TEPACU

3a OIlcHKa Ha YsA3BHMOCTTA Ha TIOJ36MHHUTE BOJIU OT 3aMbpCSBAHE C apCceH B
3QIMBHUTE PEYHH TEPACH MIpeaiaraMme Moaudukarus Ha uaaeke Meroga DRASTIC.

MonudurppaHusaT HHACKC BKITIOYBA IIecT hakropa, kouto mompodono xHa DRASTIC
ce XapaKTepHU3upaT ¢ ONpeeIeHa TeKeCT, Bapupamia ot 1 7o S (ta6auia 10).

Taonuma 10
Hapamempu u mescecm 6 DRASTIC (no Alleretal, 1987) u mooupuyupanus unoexc
ITapameTsp Texect [TapameTsp Texect
D | Isn6ounHa 10 HUBOTO Ha 5 D | JIpn0bounHa [0 TOA3EMHUTE 5
NIOJ3EMHUTE BOJU (TpyHTOBH) BOIH
R | [TomxpanBaHe Ha MOI3eM- 4
HUTE BOAU
A | JIUTONOXKM CTpPOEX Ha 3
BOJJOHOCHHSI XOPH30HT
_ _ _ E | OkucnutenHo-peayKIMOHHEH 4
norenysit (Eh) Ha nousara
S | TlouBeHa MoOKpUBKa 2 S | MexaHu4eH ChCTaB Ha TMOYBA- 1
Ta ((pu3uuecka rmHa)
B P | AxtuBHa peakums (pH) Ha 4
roysara
T | Tororpadus (HakJIOH Ha 1 -
TepeHa)
I | Bo3nelictBue Ha 30HaTa 5 I | JIutonoxku cTpoex Ha 30Ha- 5
Ha aeparys Ta Ha aeparys
C | ®unTpamoHHU CBOMCTBA 3 C | ®unrpanmoHHN CBOWCTBA Ha 3
Ha BOJOHOCHHSI XOPU30OHT BOJIOHOCHHSI XOPU30HT

Jvnbouuna 0o noozemuume (epynmosu) 6oou (D)

B 3anuBHUTE peyHM TEpacu ce aKyMyJIHpar ToJeMH KOJIMUYECTBa ITOI36MHU BOAH
Ha MaJka Ibja0ounHa B uHTepBaia 1-5 m. [Ipu dakropa qpadounna 10 mon3eMHHUTE
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BOJIM M3MH0I3BaMe cieauuTe orleHku: 0-1 m—omenka 10; 1-1,50m—9; 1,50-2 m—8§;
2-250m—-7;2,50-3m—-6; 3-3,50m—5; 3,50-4 m—4;4-4,50 m — 3; 4,50-5m - 2,
u Hag 5 m — 1. MI3ToyHUK Ha JaHHU 3a ABI00YHMHATA J0 MOA3EMHUTE BOJIU ca Kila-
JIEHIIUTE B PAa3MICKIAHUS PAiOH, XUIPOTCOI0KKHA COHIAXKU C MOTOPHA WJIA PhUHA
COHJIa, XUJIPOTCOIOKKH JTOKJIATH U TIOYBEHH MTPODUIH.

3a oIleHKaTa Ha YA3BUMOCTTA OT 3aMbPCSABAHE C APCEH Ha MOI3EMHUTE BOAU B
3aJMBHHUTE peuHH Tepacu GaxkropbT nousH (S), nznonssan B DRASTIC, e pazaenen
Ha TPU TMOKAa3aTelisl, KOUTO BIHSST BbPXy MUTPALIUATA HA apCCHA B JIaH A TUTE:

Oxucrumenno-pedykyuonnen nomenyuan (Eh) na nousama (E)

OxucnutenHo-penykunonnute ycnosus (Eh) BiussaT Ha pasrBopumoctTa H ciie-
JIOBAaTEJIHO HAa MUTPALMATa HA XUMUYHHUTE €JIEMEHTH B OKOJIHATa CPeAa, B T.4. M Ha
apceHa. B 3aBHCHMOCT OT Te3H yCJOBHUSI B IPUPOJATa Ce CpeliaTr Tpu 0OCTaHOBKH:
OKHCJIMTENHA, PEAYKIHMOHHO-TIeeBa U cepoBopoponHa. [lannu 3a Eh morar na ce
MOJIy4aT OT EKOJIOTMYHH JIOKJIAAX U 110 KOCBEHHU MOKA3aTeIN — OIVICCHU TIOUYBEHH XO-
PHU30HTH, 3a01aTIBaHus, PACTUTEIHU BHIOBE.

Mexanuuen cocmas Ha nousama (usuuecka enuna) (S)

3a OILICHKAa Ha YA3BUMOCTTaA OT 3aMBPCABAHC C apCCH Ha 3aJIMBHUTC PCUHU TC-
pacu C€ U3IO0JI3Ba MOKa3aTeiiiaT (bH?:PI‘IeCKa TJINHAa, KOMTO npeacraBjsiBa OCpEeaAHCHA
CTOMHOCT Ha @HSHHCCK&T& TJIMHA B IOBBPXHOCTHUSA U IOAOPHUA XOPU3OHT.

Axmusna peaxyust (pH) na noweama (P)

AxTtrBHa peaknus (pH) Ha mouBara € BakeH (akTop 3a OIIeHKa Ha YS3BUMOCTTa
OT 3aMBbpCSABaHE C apCeH, 3aII0TO YPE3 TO3M MOKa3aTes Ce XapaKTepu3nupa pa3TBOPH-
MOCTTa Ha apceHa. [Ipu mo-BuCOKa pa3TBOPUMOCT M yA3BUMOCTTA OT 3aMbpCSIBaHE
Ha TO/I3€MHHTE BOJH € TO-TOJIsMa.

W3TouHNK Ha JaHHM 3a TIOYBEHATa MOKPHBKA ca TMOYBEHWUTE KapTH, JaHHU OT
MUHHUCTEPCTBOTO Ha 3€MEJIEINETO U XpaHuTe, MIHCTUTYT 1o MOYBO3HAHKE, arpoTeX-
HOJIOTHMH 1 3aIlliTa Ha pacTteHusra ,,Hukona [Tymxkapos* — Codusi, TepeHHU H3CIen-
BaHUS | JIp.

Jlumonooicku Cmpoesic Ha 30Hana Ha aepayus ([)

JINTONIOXKKHAT CTPOCIK Ha 30HATa Ha acpauusad € BaXXCH Q)aKTop 3a OLCHKa Ha
YA3BUMOCT Ha NIOA3EMHUTC BOAU OT 3aMBPCABAHC C APCCH B 3aJIMBHUTC PCYHU TCPA-
cu. 30HaTa Ha acpanus € u3rpazicHa OT c1abo MIpONyCKJIMBU HACIATU — aJICBPOJIUTH,
IJIMHU U JP., IIPU KOUTO IMOA3CEMHUTE BOAU Ca o-caabo YA3BUMH OT 3aMBbPCABAHE, 34
pas3jrKa OT NPOITYyCKIIMBUTE HACTIAru OT IKICBhIU, YaKbJIW U AP., KbACTO NOA3EMHUTC
BOAU Ca CHUJIHO YA3BUMU OT 3aMBbPCSABAHC. I[aHHI/I 3a JIMTOJIOKKHS CTPOCIK MMa B I'c-
OJIOXKKH U XUAPOI'COJIOKKHU KAPTU U NOKJIaJU, HO IO-IIPELU3HA I/IH(i)OpMaLII/IH MOXCE
Ja €€ MOJy4Hu OT TEPCHHU MU3CJICABAHUA YPE3 U3IOTBAHC Ha H_Iyp(l)OBe, BCPTUKAJIHO
CJICKTPUYHO COHAUPAHE U [P.

Qunmpayuortu ceoticmea Ha 600oHocHus xopuzonm (C)

QOUITPaMOHHUTE CBOMCTBA Cca BaXKCH IMOKAa3aTell 3a OIeHKAa Ha YSI3BUMOCTTA.
IIpu Brcok koedunneHT Ha GUITpanys MOJ3EMHUTE BOIU Ca MO-YSI3BUMH OT 3aMbp-
CsIBaHe.
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3AKJIIOYEHUE

3aMbpCsIBAHETO HA TOI3EMHHUTE BOJM C apCeH € IIo0aieH MmpodsieM M 3aToBa
CHINECTBYBa HEOOXOAMMOCT OT M3y4aBaHeTo My. M3cienBaHusTa u myOnrKauuTe,
CBBP3aHHU C HETO, B CBETa ca MHOTO Manko. B brarapus npoOieMbT He € J0CTaThyHO
JIobpe TIpOoyUeH U OIICHEH.

KbM HacTosmIMsT MOMEHT B HallaTa cTpaHa 3a OIIEHSBaHE M CHCTABIHE KapTa
Ha yA3BHUMOCTTa OT 3aMbPCSIBAaHE HAa MOA3EMHHUTE BOAW C apCEH B 3AJMBHHUTE PEd-
HU Tepacy € Hal-NMOAXOASIIO Ja Ce M3IMON3BaT MHAEKC METOJUTE Ha OCHOBATa Ha
DRASTIC. Te n3ucksar Hali-Manko (UHAHCOBH CPEICTBA, JAHHH 32 MAIBK TIEPHUOJ
OT BpeMe 3a BKJIIOYSHHUTE TIOKA3aTelH, UMa IOCTaThYHO U3TOUYHHUIN Ha WH(POpMAIH
3a TIOBEYETO OT TSAX M JIECHO MOrar Jia ObJaT BU3YyaJIM3UpaHU 4pe3 reorpadCcKure
WH(POPMAIIMOHHH CHCTEMH.

3a mennTe, KOUTO CME CH TTOCTaBMIIN — OLIEHKA Ha YA3BUMOCTTA OT 3aMbpCsBaHe
Ha TIOA3EMHHUTE BOJIM C apCEH B 3aJIMBHUTE PEYHH TE€PACH, CHIIECTBYBAIINTE WHACKC
Metomau oT tuna Ha DRASTIC He BKIIOUBAT MOKa3aTeNd, KOUTO OTPa3sBaT MUTpa-
[usTa Ha apceHa B OKOJIHATA Cpefia. 3aToBa B HACTOAIIATa pa3padoTKa MpecTaBsIMe
momudummpan Bapuant Ha DRASTIC nnaexca 3a mogoOeH THIT OlleHKa Ype3 BKIII0U-
BaHE Ha JOMBIHUTEIHHU TOKA3aTeNln: OKUCIUTETHO-peAyKIIMOHHEH noteniuan (Eh)
Ha To4YBaTa, akTuBHA peaknus (pH) Ha moyBara U pacTUTEITHOCT.

[IpenoxxeHuAT B Ta3u cTaThsl MOAUHUITPAH UHIEKC IIe Obe PeaMeT Ha JIpy-
ra myOMKarus.
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APPLICABILITY OF THE DRASTIC TYPE INDEX-METHODS FOR
VULNERABILITY ASSESSMENT
OF GROUNDWATER ARSENIC CONTAMINATION

V. Stoyanova

(Summary)

The article provides an overview of the existing methods for assessing the
vulnerability of groundwater contamination, and also of the selection of indicators for
assessing the vulnerability of arsenic contamination of groundwater in floodplains.

The concept of vulnerability of groundwater was established in the late 1960s
and was widely used in the 1980s and the 1990s. The first definition of Margat

(1968) states that vulnerability is: “the degree of protection that the environment
provides against the spread of pollution in groundwater”. The definition has been
amended through the years, but to the present day there is still no standard definition.
It is our opinion that the term “vulnerability of groundwater”, should stand for the
ability of chemicals - product of human activity - to reach the water level, remain in
solution and go beyond the statutory threshold limit values (TLV) in groundwater.

Different methods for assessing the vulnerability of groundwater exist: index,
numerical, simulation and hybrid.

In assessing the vulnerability to a particular pollutant, it is appropriate to use
methods designed specifically for that pollutant. In many cases it is impossible to
establish a single criterion for the various pollutants because some of the factors favor
the migration of some contaminants and prevent the spread of others.
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Choosing the most appropriate method to be used for mapping the vulnerability
of groundwater in a given area, depends on data availability, as well as on the
geomorphological and the hydrogeological characteristics of the area.

In order to assess the vulnerability of groundwater to arsenic contamination in
river floodplain terraces, we offer a modification of the DRASTIC index-method,
which modification would reflect the features of arsenic migration in landscapes,
as well as the geomorphological and the hydrogeological characteristics of the
floodplains.

The modified index includes six factors, which are characterized, similar to the
DRASTIC, by specific gravity ranging from 1 to 5 (Table 10): depth of groundwater,
groundwater recharge, oxidation / reduction potential (Eh) of the soil, mechanical
composition of the soil (physical clay), active soil reaction (pH), lithological structure
of the aeration zone and filtration properties of the aquifer.
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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 2013 e Sofia

XEJIMOEHEPTMMHA OLIEHKA B PAUOHA HA SIHKOBO

30a Mameesa, Aumon @urunos

Llenra Ha HACTOANIOTO M3CIIE/BAHE € JIa HATIPABH OLIEHKA Ha CONAPHUTE PECYPCH
(xemmopecypcH, OT WAMOG [MITHOC|-CIBHIIC) B €AMH IPUMEPEH paiioH, pas3moiIoKeH B
6mu30CT 110 ¢. SIHKOBO, C OTVIeN M3TMOJI3BAHETO UM 3a TOOMB Ha eneKkTpoeHeprus. Pa-
OoTara chabpIKa JBa pasjielia, B IbPBUsS OT KOUTO CE U3CJIE/IBa TEPCHBT HAa PalioHa, a
BbB BTOPHS — HETOBUSIT XEIMOCHEPTUEH PeCypC.

TepeHbT € pasriie/iad 1Mo OTHOIICHUE HA TTAPAMETPUTE: EKCIIO3UIUS U HAKIIOH
Ha CKJIOHOBETE, oporpadcka OTKPUTOCT Ha XOPU30HTA, IPUCHCTBUE HA 3alUTCHUTE
3oHM oT EBporneiickara exonornyna mpexa ,,HATYPA 2000, TpancnopTHa JOCTBII-
HOCT W 3eMernoyi3BaHe. Te3u XapakTepUCTUKU Ha TepeHa ca HeoOXOoauMHU 3a GopMu-
paHe Ha NpereHKa OTHOCHO ONTHMATHOTO TTO3UIIHOHUPAHE, U3TPaKIaHe U TOAIbp-
’KaHe Ha XeJIIMOChOPBIKCHUSI.

XeJNMOCHEPTHHHUSAT PECype € U3CIeABaH Ype3 OIEHKH 3a MPOIbIDKATEITHOCTTA
Ha CILHUEBOTO IpeeHe, MHTCH3MBHOCTTA Ha CI'bHYCBATA PaJHaIlis U TEXHUS eHep-
THEH TIOTCHIUAI.

OLIEHKA HA TEPEHA

PaiionbT Ha SIHKOBO € pa3MoOJIOKEH B IOKHOTO MOAHOXKHE HAa PosikckoTo miiaro
Y CHBIAJIA ChC 3EMJIMILETO HA €AHOMMEHHOTO c. SIHKoBo. M300pbT Ha paiioHa ce oc-
HOBaBa Ha MOBMIICHUS HHTEPEC OT CTpPaHa Ha MPAKTUYECKU MOTPEOUTETH OTHOCHO
MOTEHLIMAJIa OT Bb30OHOBUMH €HEPIHIHU U3TOUHHUIN HA Ta3d TEPUTOPHS U MO-CIie-
[HAJTHO — Bb3MOKHOCTHTE 32 XEJTHMOCHEPTUITHO MPOU3BOJICTBO.

TepurtopusTa 3aeMa IOJIOKECHUE BbPXY IIbpBaTa HaJ3ajuBHaA Tepaca Ha p. [o-
nsiva Kamumst, B ycloBHsATa Ha JIOJIMHHO pasLIMpeHue ¢ ocHoBa 2,5 km u ocHOBHa
MIOCOKa Ha pedHara JIoNMHa 3alaJ-CeBepo3anaj — U3TOK-Ioron3Tok (¢ur. 1 u ¢ur 2
— npuiioxenusi). CteneHTa Ha ONaronpusTHOCT Ha Ta3W MO3ULMS CE€ HapyllaBa /0
M3BECTHA CTETCH OT OpPOrpadcKOTO 3aceHUBaHe Ha TEPUTOPHATA, KOCTO 11e ObJe olLe-
HEHO B CJIEABALINA Pa3aed.

B mopdomerpuuHo OTHOLIEHME CpeAHaTa HaJAMOPCKAa BUCOYMHA HA TepeHa
e 50 m, KoeTo e caMo HSKOJIKO MeTpa HaJ HMBOTO Ha CPEIHMS ChbBPEMEHEH BOICH
croex Ha p. lomsma Kamuus. [Ipensun obave peryaupaHus OTTOK Ha pekara 4pes
KOHTPOJIMPAHO M3IMyCKaHEe Ha BOAH OT s3. ,,|Mya‘“, He Ou CleABajo Ja ce OyakBar
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3HaYMMH €CTECTBEHU (DIIyKTyalru Ha BOAWUTE B paliOHA U CHOTBETEH TEXHOJIOTHYCH
PHCK OT HaBOIHEHHUs. TepeHBT € ¢ eCTECTBEH CPeAeH HAKIOH OT 2,5° Ha 10T, a MaK-
CHUMaJIHUTE HAKJIIOHH Ha OTpaJIHUTE CKIIOHOBE He HaaBuiuasar 19°. Ekcnosununre ca
npeo0iaaaBalo KHY (3a PosSKCKOTO 11aT0) M ceBepHH (32 CEBEPHOTO Pa3KIOHEHHE
Ha BepOuiuka Crapa mnanuna) (¢ur. 3, Gur. 4 u 5 — mpUIOKEHHS).

From Pos: 511293.438, 4768264.633 To Pos: 511293.438, 4767942.286
56 m

54 m

52m

50 m 100 m 150 m 200 m 250 m 322 m

Our. 3. [Ipodui Ha TepeHa 1o HapaBJIeHUE CEBEP-IOT

[To oTHOWIEHNE HA 3aIIMTEHUTE TEPUTOPHH PAHOHBT € B HETIOCPEACTBEHA OJH-
30CT J10 TpH 30HU OT EBpomneiickara exonornyna mpexa ,, HATYPA 2000%, a umenHo:

1. 3ona BG0002038 ,,ITpoBaguiicko-Posikcko miato® mo AUpEeKTUBATa 3a Oras-
BaHE Ha NTHUIUTE, KOATO ce MpurokpuBa u cbc 30Ha BG0000104 , IIpoBaguiicko-
Posikcko mnaro® mo IuUpeKTHBaTa 3a Ona3BaHe Ha MECTOOOUTAHUSATA, PA3OJIOKEHH
CEBEPHO M CEBEPOM3TOYHO OT paifOHa Ha M3CJIEABAHE;

2. 3ona BG0000501 ,,T'onsima Kamuns®, mo qupexTuBara 3a ona3BaHe Ha MECTO-
oOuTaHusTAa, Pa3MOIOKEHa I0KHO OT pailOHa Ha M3CIIE/IBAHE;

3. 3ona BG0000393 , Exo-xopunop Kamuns—Emune* mo nupexruBara 3a omnas-
BaHE Ha MECTOOOMTAHUATA, PA3OJIOKeHa IOKHO OT palloHa Ha M3CIeIBaHe.

TpancnopTHara JOCTHITHOCT Ha palioOHa € MHOTO A00pa, KaTo ce o0e3neyana OT
MPEMHUHABAIINS HETIOCPEACTBEHO CEBEPHO OT HETO TPETOKIIACceH ac(alTHpaH IbT C.
WBancku — c. SAukoBo — rp. Awnronon (¢ur.1). [Tonobna OnaronpusiTHa OlEeHKa HMa
U JIEKTPONPEHOCHATa CHAOACHOCT Ha paiioHa, KOSITO Ce OCHUTYpSBa OT HU3TPaACHO
otkioHeHne — 20kV MexIyceHIIeH elNeKTPONpOBO/, Ha TPACETO HA HALIMOHAIHATA
eJIeKTpoTpeHocHa Mpexa (¢ur.1).

OrneHkara Ha 3eMENOI3BaHETO B palioHa ce OCHOBaBa Ha MHTETpHUpaHe Ha elle-
MeHTH oT Hanmonannara BekTopHa 6a3za ganHu mo mnporpama ,,CORINE 2000 B
crienuanuiupanara 0asa oT JaHHU MO HACTOSIIOTO M3cienBane (¢Gur. 7 — mpuioxe-
HHE). 3eMeIoI3BaHeTo ce MpecTaBs OT 13 Kiaca 3¢eMHO MOKPUTHE, KaTro B IICHTpaJl-
HaTa yacT Ha JIOKaJIMTeTa mpeodiagaBar ciaequute 2 kinaca: kiac 243 ,,Tepuropus,
MpeJHa3HaYeHa 3a CEJICKOCTOMAHCKA JIEHHOCT ChC 3HAYMTETHO MPHUCHCTBUE Ha €cC-
TecTBeHa pactutenHocT u kinac 211 ,HenanosiBana opna 3ems“. Mudopmanusita
3a 36MEMOI3BAHETO UMa OTHOIICHHWE HE caMO KbM M300pa Ha TOIXOJII TePEeH 3a
COJIapHM yCTAHOBKHM, HO M IIPY U3UMCIISIBAHE HA CyMapHaTa CIIbHUEBa paauanys, 1mo-
CIHECLUAIHO TIPH ONpe/elisiHe Ha aja0el0To, YMSATO CTOWHOCT B TOBA M3CJIeIBAHE TPH-
eMame 3a 25% CpeaHOTOAMIIIHO.
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OLIEHKA HA XEJIMOEHEPI'MMHHS PECYPC

CJIIBHYEBO I'PEEHE

CIpHYEBOTO TPECHE € XapaKTePU3UPAHO Ype3 MapaMeTPUTe OTHOCHTEITHA, MaK-
cMMajHa W MUHUMAaTHA MPOABIDKUTEITHOCT, O0JIAYHOCT M Opoil Ha JHU O3 CITBbH-
4yeBo rpeeHe. M3non3Banu ca JaHHH 32 25-TOIUIICH MEePHOJ, OT HIKOIKO METeo-
POJIOTMYHU CTAHIIMHU OT CHIIHS PETHOH, KOUTO Ca MPOCTPAHCTBEHO MHTEPIIOIUPAHH
upe3 GIS-meToma Krigging. Cieruduaaa 0COOEHOCT IPH PETUCTPUPAHETO HA CITHH-
YEeBOTO I'PEeHE upe3 CTaHJapTHU xenrorpadu ot cucremara Ha Harnmonannara me-
Teoponoruana Mpexka (HMM) e, de m3rapssHeTo Ha XenuorpadHUTE JICHTH 3a1l0YBa
[IPY MHTEH3MBHOCT Ha ciabHYeBara paauaims 0,3-0,4 cal/cm?/ min. ITopaau ToBa mpu
MaJIky BUCOUMHH Ha CI'BHIIETO, KOTaTO MHTEH3UBHOCTTA HA CITbHYEBATA PAHAIMS €
HE3HAYHMTEJIHA, TOYHOCTTA Ha XeJMorpada CHIIHO HaMaJIsIBa.

[TponbIKUTETHOCTTA HA CITLHYEBOTO TPECHE € BaXKHA XapaKTePHCTUKA 32 XeITU-
ocHepreTukara. Ts ce onpesienst OT OTKPUTOCTTa Ha XOPU30HTA, TIPOABIKUTEITHOCTTA
Ha CBETJIaTa 9acT Ha JICHOHOIIMETO U KOJIMYECTBOTO Ha 001mara oonaqHocT. [IbpBusT
(baxTop € OTHOCHTEIHO CTAaOWIICH BB BPEMETO, BTOPHUST € MOCTOSTHEH 332 BCEKU KOH-
KpEeTeH MOMEHT OT rojInHara, a jBara (hakTopa 3aellHO ONpPEeAessIT aCTPOHOMHYECKa-
Ta MPOIBIIKUTEIIHOCT Ha CITbHYEBOTO TPECHE, KOSITO € U MAKCHMAIHO Bh3MOXKHATA.
CpenHo 3a cTpaHara Ta3w MPOABIDKUTEITHOCT Ha CIHHYEBOTO TpeeHe e okoio 4500
Jaca TOINIITHO, a 3a reorpadckara mupuHa Ha SIHKoBo — okoio 4400 gaca. B pe3yin-
TaT Ha JIHCTBUETO Ha TPETHs (PaKTOp — KOIMUECTBOTO U BUIa HA 00JIAYHOCTTA, KOSTO
3a U3CIIEABAHMS PaioH € OKOJIO 5,3 cpeaHo roaumrHo (00Ima 00IaqHOCT) — TeUCTBH-
TeJIHATa MPOIBIDKUTEIIHOCT HA CIIHUEBOTO I'peeHe HamallsiBa HarojdoBuHa. CpenHo
3a bearapus 14 e okono 48 % OT MakCHMMaTHO Bh3MOXKHATA CIIFHYEBA MPOIBIIKHU-
TEJIHOCT M 32 TIOBEUETO CTAHIIMK B PABHUHHATA U XBJIIMUCTATA YacT Ha CTpaHaTa ce
nmBmwky Mexay 2000 u 2250 gaca cpegHorogumrHo. 3a SIHKOBO Ta3W CTOMHOCT € Hal
cpemHara 3a cTpaHara — oKoso 52 % OT Bb3MOKHATA ACTPOHOMHUYECKA ITPOIBIIKUTEN-
HOCT, Wi 2274 gaca cpeqaorogunrao (tabmn. 1, ¢ur. 8, dur. 9).

B mnepuonu ¢ mMO-HUCKM CTOWHOCTH Ha OOJAUYHOCTTA TOJMUIIIHATA CymMa Ha
CIBHYEBHUTE YacoBe B ¢. SIHKOBO moctura 2522 (cpemHa MakCUMallHA MPOIBIKHI-
TEITHOCT), a B TOAWHU C IMO-3HAYUTETHA 00JaYHOCT Ta3u cymMa Hamamssa 1o 2073

Tabnuma 1
Ipoovadicumentocm Ha civHUe80Mo 2peete u Opol Ha OHU Oe3 CTbHYUe80 cpeeHe

MapameTpu/ Meceuu 1 W mjiv|{v |vi|jvi|vim|IxX| X | X |XIl| loa.

CpeaHa NpoabIKUTENIHOCT
Ha CITLHYEBOTO rpeeHe

85| 99 [143|195|236(260|318|312|250|185(104| 82 | 2274

MakcumanHa

NPOABLIMKMTENHOCT Ha 1241169(176]|289(327|320(298|354(297|246|170|142| 2522
CNbHYEBOTO rpeeHe

MuHumanHa

NPOABLIKUTENMHOCT Ha 48 | 40 | 69 |143]134(204(271|2561183|102| 48 | 32 | 2073

CNbHY€BOTO rpeeHe

CpepHomece4eH 6pon Ha
AHKN 6e3 cMbHYeBO rpeeHe

M| 8| 63|22 1 1 1 3|8 (12 60
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400
350 'y
300 r—
250 —
200 - - B CpepHa
NPOABLIKATESNTHOCT
Ha CMbHYEBOTO
150 — — rpeeHe
O MakcumanHa
100 - NPOABLIKNTENHOCT
Ha CrMbHYEBOTO
rpeexe
50 1 8 MuHumanHa
NPOABLIKATENTHOCT
0 - Ha CMbHYEBOTO
| 1] m v v v vl vil IX X XI Xl [peete
mMeceuu

@ur. 8. TomuiiieH X0/ Ha CpeHATa, MAKCHUMATHATA 1 MUHUMAITHATA TPOIBIKHTEITHOCT
Ha crpHUYeBOTO rpeene (L)

yaca (cpegHa MUHUMaTHA poabipKuTeaHocT). C 50 % obe3nedeHocT Ha ciTydBa-
HE ca ToAHuIIHU cyMu oT okojo 2200 gaca. Haii-manka obesnedenoct — 5 %, nma
rogumrHa cyma ot 2859 gaca, a Hali-Bucoka — 95 %, e o0e3medeHocTTa HAa CyMa OT
1513 gaca.

[IpoabKATETHOCTTA HA CTBHYEBOTO TPECHE € HAl-TOIsIMa TIPe3 MECEIUTE FOIH
u apryct (312-318 waca), xorato moctura 10 72 % OT MaKCHMAaJTHO BB3MOXKHOTO
rpeeHe. Haii-manka € NpoIbKUTETHOCTTA M Mpe3 MeceluTe JASKEMBPU U SIHyapu
(82—85 gaca) — oxono 20 % OoT MaKCMMAaITHO BB3MOXHOTO.

ITokazarenen e u OposAT Ha THUTE O6€3 CITbHUEBO TpeeHe, KOWTO 3a paiioHa Ha C.
SnkoBo goctura 60 3a roguHa. Toi € MPaBOTPONOPITHOHAIHO CBBP3aH ¢ 00TaIHOCT-
Ta U MpIATe. Haii-romsm Opoit mau 6e3 CIsHYEBO TpeeHe ce HabIromaBa mpes Je-
KeMBpH — cpenHo 12, 1 mpe3 stHyapu — cpeano 11, mpu cpeHa CTOMHOCT 3a CTpaHara
Mexay 10 u 18 gena. IIpe3 TSTOTO — 101U M aBIYCT, TAKUBA JHH CE CITy4IBaT SIUH ITHT
Ha 2—3 TOOWHM.

Ilo oTHOmEHNEe HAa MHEBHHS CH XOJ CIbHYEBOTO TpeeHe Oenekn MaKCHMaliHa
MIPOIBIDKUATEITHOCT B OKOJI000eTHNTE HHTEpBaN — Mexay 11-12 h u mexxmy 12—-13 h,
KOTaTO CPEIHO 3a TOAMHA ce HaTpymBaT okojio 220 Jaca 3a mHTepBai. To3m xon
Ha CIBPHYEBOTO I'PECHE € B TSACHA BPH3Ka C THEBHUS X0/ Ha obmauHOocTTa. llpes
KbCHATa TMPOJIET, JISTOTO ¥ paHHATa €CeH CIBHYEBOTO IPEEHE € MO-TIPOIBIKUTEITHO
B YaCOBETE JI0 OO IIOpaan 1Mo-I00pHUTe YCIIOBUS 3a 00pa3yBaHe Ha KyIiecTa 00Jad-
HOCT B cienobeaanTe yacore. IIpes cTtyneHoro momyrozue cienoOeHUTE JacoBe ca
MO-CII'FHYEBH Oaromapenue Ha (pakTa, e HUCKaTa 00JIAYHOCT M MBIIIUTE ce (GOpMHU-
par mo-4ecTo CyTpHH.
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CJIBHYEBA PAZTMAIIVA

OO0mara, ui cyMapHaTa CITbHYEBa pafHaIys, KOATO ce Ae(pUHIpa KaTo KOJInde-
CTBOTO CI'bHUEBA €HEPIHsl, MOIy9aBaHa OT 3eMHATa MTOBBPXHOCT, BapHUpa HAH-u4eCcTO
B paMkute Ha +10% oT roguiHara cu CTOMHOCT. TS mpeacTaBisiBa cyMa OT MpsiKara
W pa3cesiHaTa CITbHYEBA paJHallis, YMEeTO yIacTHue BbB (POPMHUPAHETO HA CyMapHaTa
paauaius 3aBUCH JI0 TOJNIsiMa CTETIeH OT OOJIAYHOCTTa W CHOTBETHO OT METEOPOIIO-
rugHaTa oocraHoBka. ChOTHOIICHNETO Ha MpsKaTa U pa3cesHaTa paguarys ce MeH!
4yecTo u focTta psasko. [Ipu scHo Hebe mpskarta paauarus Gopmupa oxono 75 % ot
CyMapHara, a pascessHaTta — ChOTBETHO 25 %. [lpm m3nsanmo obmayHo HeOe (T. Hap.
»MPa4HH" JTHW) pa3cesHara pamuanus (Gopmupa Ipuiata cymapHa panuarus. [Ipu
JacTUIHO 001agHOo HeOe (Hampumep, o0ma o0raqHoCT 0K0Io 5,0) ChOTHONMIEHUETO
MeXIly TpsKara W paszcesHara paguanus e npuomusutenHo 1:1 (mo oxomo 50 %).
Krumarndnara orieHKa Ha CITbHUEBHUS HHTEH3UTET OOMKHOBEHO ce 0a3upa Ha cyMap-
HaTa paJnanus, KOSTO UMa MO-CTAaOMITHU CTOMHOCTH, 32 Pa3JinKka OT ChCTABHUTE CH
gacTH (TpsKa U pa3cesHa).

CpenHara ronuirHa o01ma o0JagHOCT KaTo OCHOBEH (hakTop Ha CIbHUYEBATa
paauanus 3a paiioHa Ha SIHKOBO € 0KoJIO 5,3 mpu cpeHu cTOHHOCTU Mexay 5,0
u 6,0 3a U3BBHIUIAHMHCKUTE YaCTU Ha CTpaHara. B cpaBHeHUEe ¢ MOBEYETO APYyru
€BPOTIEHCKN CTPaHM T€3W CTOMHOCTH Ca IMO-HUCKH, KaTO M3KIIOYMM 00aye TPHTE
10’)KHU TostyocTpoBa Ha EBpomna — [lupeHelicku, ATIEHMHCKHA W IOKHATa 4acT Ha
bankanckust momyoctpoB. MakCUMaTHUTE CTOWHOCTH Ha OOJaYHOCTTa B M3CIEN-
BaHMS palioH ca okoyio 6,8 (Tmpe3 3uMara), a MUHUMaIHATe — 2,8 (TIpe3 JIATOTO).
MeceuHHsIT ¥ TOMUITHUAT Opo¥ Ha sicHuTe JHU (00ma obaagnoct mox 2,0) € 0koJro
74 HU rOIUIIHO IPU CPEAHO OKOJO 78 3a cTpaHaTa. MaKCUMyMBbT Ha SICHUTE JHU
€ Tpe3 JIATOTO U €CeHTa, a8 MUHUMYMBT — IIpe3 3umara. Mpadnure nHU (00ma 00-
nmagrocT Hax 8,0) ca okono 105 roxumrao (ipu cpearo ot 90 go 110 3a crpanara).
Haii-mHOro e ca nmpe3 3umara, a Haii-Majako Mpe3 JATOTO U Ha4yajloTO Ha €CeHTa.
MpagHuTe THU c€ XapaKTepU3upar ¢ JIUIcaTa Ha IIpsKa CIbHYEBA paJnalus, Hama-
JIeH WHTEH3WUTET Ha pa3cesHaTa paJuanvs U ChOTBETHO — HAMAJIEH HHTEH3UTET Ha
CyMapHaTa pauaIus.

WHTEeH3MBHOCTTA HAa CITbHYEBATA PaUAIls 3aBUCH 1 OT BICOYMHATA HA CITBHIIETO
HaJl XOPH30HTA, KOATO OMPEAEIIS TPABOIIPOTIOPIIMOHAITHO KOJMIECTBOTO CITFHUEBA €HEP-
TH, TIOTaaIla BEpXy €IWHHIA TUIONI. 3a paiioHa Ha SIHKOBO oOemHara BHCOYHMHA HA
CbHLETO HaJl XOPU30HTA Ce ABHKU Mex Ty 23,0° npen nexkeMBpH 1 69,5° ipe3 10HU.

WudopmanmsaTa 3a CTOWHOCTHTE HA CyMapHAaTa CITbHYEBA pajHanivs B HACTO-
smara padboTa e u3BjIedeHa KOMOMHUPAHO OT CHEeHaTU3UPaHNUTE COJaApHU U METEO-
ponornunu 6a3u manau SoDa, NASA, PVGIS, METEOTEST u HUMX. Enuanmm-
Te, B KOUTO CE U3MEpPBa CIbHYECBATA PaIUalls B TE3H Pa3INdHA 0a3u maHnHu ca W/h,
J/h, mmn kW/h/m?. 3a npemMuHaBaHe MEXIy TPUTE BUJA SAMHHUIM 32 HHTCH3UBHOCT
Ha CI'bHYEBATA PaJMaIlisl CME MU3ITON3BAIN CIIETHUTE ChOTHOIICHHS:

1 cal/cm?/min = 698 = 0,698 kW/m?;

1 cal/cm?*/min = 4,19*10*J/m?>= 41,9 kJ/m>.

Te3u 0a3u JaHHU ca U3TPAICHU BBPXY PA3TUYIHH 10 MPOIBIDKUTEITHOCT U KIIH-
MaTHYHU ycnoBus nepuoan. OT apyra cTpaHa, MPU pa3IuIHUTE 0azy JaHHUTE 3a
OIICHSBAHUS PECypC ca M3BIICUCHH I10 Pa3INYeH HAYMH: TUPEKTHO KOHTAKTHO W3-
MepBaHE OT 3eMHAaTa MOBBPXHOCT, OE3KOHTAKTHO WM3MEpBaHE upe3 oOpadoTka Ha
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CaTeJIMTHU U300paKeHUs, MPOCTPAHCTBEHA WHTEPIIOIAIMS 110 HA-OIHM3KO pa3mo-
JIOKEHH METEOCTAHIMM, KAKTO M [0 M3YUCIHUTEIEH ObT. Te3U HECHOTBETCTBUA B
METOJIMKaTa Ha U3MEpPBaHE M M3YKCISIBAHE CE OTPa3sBaT BbPXYy CTOMHOCTUTE Ha
CyMapHaTa CI'bHYeBa paJualus, YUUTO Pa3JIMKKU B U3CJICIBAHUS JTOKAIHUTET JOCTH-
rat 10 okoio 200 kWh/m? 3a ornennute 0a3u manuu (tadi. 2).

TaOnuma 2
Cpednoeoouna cymapra crvhuesa paouayusi 8 palona Ha ¢. AHK06o

W3zxoana unpopmanms CpenHoroaumza IIpocTpancTBeHa
CyMapHa CIIbHYEBa paJHalisi BbPXY | pa3leluTeNHa ciocoOHOCT/
XOPHU30HTAJIHA [LIOLL HUBO HA 3HAYUMOCT

HUXM 1491 kWh/m? ~90%

SoDa 1494 kWh/m? 1 km

NASA 1344 kWh/m? 1 km

PVGIS 1332 kWh/m? 90 %
METEOTEST 1298 kWh/m? 96 %

Kakro ce Bmxmga ot Taln. 2, npu M3MOJI3BaHE Ha Pa3IMYHM MH(GOPMALMOHHU
W3TOYHMIIM PE3YNTATHT C€ pasiandana ¢ 10 23 %, KOETO € TBbp/e 3HAYUTENHO, 32 Aa
Ob/Ie KOPEKTHA OLIEHKAaTa Ha pecypca.

bazara nannu Ha HUIMX e chcTaBeHa OT pe3ylATaTuTe Ha KOHTAaKTHH U3MEpBa-
HUS B OTpaHUYEH OO CTAHIMH OT HAI[MOHAHATa MeTeoposorudHa Mpexa (HMM)
U W3YHCIIBaHE Ha CTOMHOCTUTE 3a OCTAHAJIUTE IyHKTOBE OT Hesl. basupaiiku ce Ha
JIMYHY BIICYATIICHUS 32 I'bCTOTATa HA METCOCTAHLUUTE, PEIOBHOCTTA Ha KaJIMOpHpa-
HE Ha anapaTypara, Clia3BaHeTO Ha M3MCKBAHUITA 3a MPOBEXAAaHEe HA HAOIIONCHUS
U Jp., OTHACSIIM Ce 10 NMPaKTHKaTa Ha METeOpojornyHuTe Hadmonenus 8 HMM,
CMsITaMe MPeICTaBUTEIHOCTTA Ha Ta3K 0a3a JaHHM 33 OTpaHUUYCHA.

bazara manau SoDa ce ocHOBaBa Ha OrpaHWYeH HaONIOAATENICH MEPUO, NPH
TOBa Pa3MoOIMKeH Ha3aa BbB BpemeTo (1985-1989), koeTo e ocHOBaHME 32 CEMHEHUE
B TIPEICTaBUTEIHOCTTA M.

bazara mannm Ha NASA ce ocHOBaBa Ha MHpOpPMAINHS 32 MPOIBIKUTEICH
nepuoJ, HO MPOCTPAHCTBEHATA M PA3JEIUTENIHA CIIOCOOHOCT € OTpaHH4YeHa 10
Ix1 km, T.e. mprcBoeHaTa CTOWHOCT ce oTHacs 3a Teputopust ot 1 km?. Tosa
03HAuaBa 3HAYUTEIIHO OCPEIHsBaHE HAa CTOMHOCTUTE, yEIHAKBSBAIIO BaXKHH CIIe-
nu(UKH, TPOU3THYAIIM OT HEEJHOPOAHOCTTA HA IOJACTUJIAINATA TOBbPXHUHA B
u3cieABaHaTa TePUTOPHSL.

bazute nannu PVGIS u METEOTEST ce koHCTpyHpaT upe3 MHTEpIIOalus
MEXIY CTOMHOCTHTE OT Hal-ONM3KO Pa3NONIOKEHUTE Ha3eMHHU CTAaHLMH OT METEO-
mpexkara, Ho ipu METEOTEST undopmarusTta ce gonsisa ¢ qanan ot SoDa, ako
W3CJICABAHUAT IIYHKT € IPEKaJICHO OTAAJICUEH.
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OTuuTaliKy MPEJUMCTBAaTa U HENOCTAThLUTE HA U3IIOJI3BAaHUTE 0a3M JaHHH, 32
NOTPeOHOCTHUTE HA ITPAKTUKaTa MOTaT Ja ObJaT NpernopbuaHy TPU OMLIUOHAIHH MO/~
XO071a 3a OLIEHKA Ha ITOCThIIBAIlaTa CI'bHYEBA paJualys:

— J1a ce MpueMe Mo-NMeCHMUCTUYHATA OLIEHKa, Y€ MoCThIBAIllaTa CyMapHa CITbH-
yeBa pajuanus 3a paiiona Ha c¢. SJukoBo e 1300 kWh/m? (aprymeHT: orieHkara ce
OCHOBaBa Ha 0a3ara JaHHM C Hal-BUCOKa JOCTOBEPHOCT);

— J1a ce preMe Mo-ONTHMHUCTHYHATA OLIEHKa, Y€ MOoCThIBAIllaTa CyMapHa CIIbH-
YyeBa pajualys 3a paiioHa Ha c. SIHkoBo e B rpanuimre Ha 1330-1340 kWh/m? (apry-
MEHT: OLIEHKaTa ce TIOTBhPIKAaBa OT JBa M3TOUHHUKA);

— Jla ce IIpreMe, 4e NMOoCThIIBallaTa CyMapHa ci'bHUEBa pagualys 3a paiioHa Ha
c. SlukoBo e B rpanummre Ha 1300-1340 kWh/m? (aprymeHT: ToBa € 1uana3oHbT Ha
npreMaHaTa OT Hac 3a JOCTOBEpHa 0aza IaHHHM).

OIITUMAJIHA HAKJIOH HA OBJITBUBAHUTE ITOBBPXHOCTHU

EdekTrBHOCTTA B YCBOSIBAHETO HA JIOCTHTHAJIATA JIO0 3¢MHATa MOBBPXHOCT CIBH-
4yeBa pajualys ¢ GyHKIus Ha MHOTO (paKkTOpH, Hall-BaXKEH OT KOUTO € BI'bIIBT Ha CIIbH-
YEBUTE JIBYM CIPSMO aKTUBHATA TpreMailia NoBbpXHOCT. [lopanu nBrkeHueTo Ha 3e-
MSITa OKOJIO COOCTBEHATA CH OC, KaKTO U IO SKJIUNTUKATA 0K0JI0 CI'BHIIETO, TO3H BI'bJI
ce MPOMCEHsI B TCUCHHE HA JICHOHOIIMETO U Ha TojnHaTa. M3mosi3BaHeTo Ha ciesiia
CHCTeMa 32 MOHTHPAHE Ha COJIAPHUTE YCTPOWCTBA MOXKE JIO TOJISIMA CTEIICH J1a MUHU-
MH3Hpa 3aryouTe, MPOU3TUYAIIN OT TE3W JACHOHOIIHH U TOJMIIHA TIPOMEHU Ha BUJIU-
Moto aprkeHre Ha CorpHIIETO 1Mo HebecHara cdepa. [lpu ¢ukcupanu cucremu obaue
€ HAJIOKUTEITHO JIa CE ONPEIeTH ONTUMATHUST bI'bJl HA TIPHEMHHUTE TIOBPXHOCTH Ha
COJIAPHUTE YCTPOMCTBA, KOMTO 3aBHCH KAKTO OT reorpadckara IMMpUHA Ha MSICTOTO,
TaKa U OT 3aCEHUCHOCTTA OT 3ala/(HHs1, FOKHUSI U U3TOUHHS CEKTOp Ha Xopu3oHTa. Ha-
MPABCHUTE OT HAC M3YMCIICHUS HA ONTUMAIIHUSI HAKIIOH 32 MOHTHPAHE Ha COJIAPHUTE
MaHeNM B paioHa Ha c. SIHKOBO, KOUTO ce 0a3upar Ha MPOBEXK/AHE HA KOMIIOThpPHA

BucounHa Hap
xopu3oHTa (%)

— g — T

-160° -140° -120° -100° -80® -60° -40° -20° O0° 40° B0 80" 100° 120° 140° 160°

lMocoka Ha Xxopu3oHTa ()

@ur. 10. BucournHa Ha CIIBHUETO U 3aCEHYBAHE HA XOPU30HTA
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CUMYyJiallvs 3a MPUTOKA Ha CJIbHUYCBA paJgualius 1pyu pa3JIMiHu HAKJIIOHHU, [TOKa3axa, 4e
TO3M HaKJIOH ¢ 33° IIpU OpHUCHTAIUA Ha IPUCMHUTC MMOBBPXHOCTHU HA IOT.

3ACEHUYBAHE HA XOPHU30HTA

OTKpHUTOCTTa Ha XOPU30HTA MMa BAKHO 3HAYCHHUE 32 MAKCHMaJIHO YCBOSBaHE Ha
COJIApHUS pecypc. 3a WHCTAJIAIUH C HETIOABI)KHO MOHTHUPAHHU, OPUEHTHPAHH HA FOT
Y HaKJIOHEHU TI0J] OTIPE/IEIICH BI'bJI COJAPHHU MOAYIH, HAali-Ba)KEH € IOKHHUAT CEKTOP
Ha XOpHu30HTA. B paiiona Ha c. SIHKOBO B TO3H CEKTOp MaKCHMATHOTO OpOoTrpadcKo
3aCeHYBaHE € C BUCOYMHA 8° HaJ XOpU30HTa B mocoka 170°, KoeTo € 3HaAYUTETHO
MO-MaJKO OT JOITYCTHMOTO 3acCeHYBaHE OT Tas3W IOCOKa, Bh3NMU3AIo Ha 23° Haj
XOpHU30HTA.

3a WHCTaNaNWu, IPU KOUTO COJIAPHUTE MOIYJIA C€ MOHTHPAT BBPXY CIEISIIN
CHUCTEMH, Hal-BXHU Ca 3aMafHHUAT U M3TOUYHUSAT CEKTOp, B KOWUTO BHCOYMHATA HA
CITBHIICTO HaJl XOPH30HTA € Hali-MaJjKa (CJieq u3rpeBa U mpeau 3aje3a). B paitona Ha
c. SIHKOBO B T€3M IOCOKHY 3aCEHUYBAHETO HAa XOPH30HTA, KAKTO CJIe/[BA: MAKCUMAaITHATA
CTOMHOCT € 5° HajJ XOopu30HTa B TTocoka 130°, a 001110 3aCEHUYBAHETO B CEKTOPUTE OT
55° no 121° (cexTopa, OT KOWTO M3TpsiBa CIBHIETO) B OT 239° mo 305° (cekropa, B
KOMTO 3aJIs13Ba CIBHIETO) HE HANXBBPIA 4—5° (ur. 10).

EHEPI'MEH ITOTEHIIMAJI HA COJIAPHUA PECYPC

OreHkara Ha COJIapHUsI CHEPTUCH MOTEHIMAN B JIOKAJIUTETa Ha C. SIHKOBO ce 0a-
3Mpa Ha CPeTHOTOJUIIHHS PUTOK HA CyMapHa CI'bHYEBA paJAnalisi, KOMEHTHPAH I10-
rope. Hapen ¢ ToBa ce oTunTa M BUABT Ha COJTAPHUTE YCTPOHCTBA, KAaTO Ca HAlIPaBEHH
M3YMCIIECHUS 32 POTOBONTAUYHU MOAYIH C TOKPUTHE TUT ,.thin film*. Pesynrarure ca
NpeACTaBeH! B Ta0M. 3.

[lpu HampaBeHaTa MpoBepKa 3a JOCTOBEPHOCT Ha pe3yATaTHTe, OazupaHa Ha
CpaBHSIBaHE Ha TMOJYYEHHUTE OT HAC CTOWHOCTH C Te3W, M3BICUCHH OT Oa3ara Ha
PVGIS, ce ycranoBu, ue pa3nuKuTe Bb3IU3aT Ha o-Maiko ot 0,5 %.

TabOnuma 3
llapamempu na conapnus enepeuen nomenyuan 8 lokaiumem ,, Ankogo

2

[TpuToK Ha cymMapHa CiIlbHUYEBA pajuaitis BbpXy 1 m? onTUMaIHO 1469 KWh/m2/y
HaKJIOHEHA Ha 10T TIOBLPXHOCT B paiioHa Ha STHKOBO
EdexruBHOCT Ha TexHomorusTa “thin film™ (mo aureparypHu HaHHM) 6 %
CpeJHOTOIUIITHO MPOU3BOJICTBO HA enekTpoeHeprus ot 1 m? “thin film* 88 kWh
CpeaHOrOIUIITHO MPOM3BOICTBO Ha €JeKTpoeHeprus oT 1 m? “thin

« o 70,4 kWh
film*“ ¢ npucniagnaru 20 % 3aryou (1o JIMTepaTypHH JaHHH)
[Tnom 3a mucranmpane Ha lkWp “thin film* 16 m?
CpeaHOTOIUIITHO TTPOU3BOAICTBO HA enekTpoeHeprus ot 1 kWp ,,thin

o 1126 kWh
film*s paitona Ha SJHKOBO
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®ur. 1. Tonorpadus Ha paiiona

@ur. 2. 3-D usmen Ha pailona
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@ur. 5. Excrio3uiys Ha CKJIOHOBETE B palioHa



Our. 6. 3aUTEHN TEPUTOPUI
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Mpexa ,,Harypa 2000
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AHAIJIN3 HA PHCKA 3A IIPOM3BOJICTBO HA COJIAPHA EHEPTUS
B PAMOHA HA SSHKOBO

PHCK OT HEBJIATOITPMATHN KIIMMATUYHU ABJIEHINA

TEMIIEPATYPA HA BB3/IVXA

Temneparypara Ha Bb3/lyxa € B 00paTHa Kopeiauus ¢ eekTHBHOCTTa Ha pabo-
Ta Ha XeIUOCHOPBKEHUATA. [IpH eKCTPEMHO BHCOKH TeMIlepaTypu e(peKTUBHOCTTa
Ha CHOPBIKCHUATA CC IOHMKABA. He6ﬂaI‘OHpI/IHTHI/I Ca U CKCTPECMHU NMOHMIKCHUSA Ha
temneparypara nox 0 °C.

Cpennara roamiiiHa TeMIepaTypa Ha Bb3IyXa B paiioHa Ha c. SIHKOBO € OKOJO
10,6 °C, a romuIHaTa ¥ aMIUIATYIa € 0kojio 22 °C, mpu cpejHa roJIcKa TeMIlepaTypa
22,2 °C u cpenHa siHyapcka temneparypa 0,6 °C. CpeqHara MakcuMaliHa MecedHa
temmeparypa e onuzo 28 °C, a cpeqHara munumaiia e —2,8 °C (¢ur. 11). Adcomtot-
HUTE MaKCUMAaJIHU TeMIlepaTypu Ha Bb3ayxa ca okosio 40 °C (Haii-uecTo mpe3 Me-
CEIUTE OJIM U aBryCT), a a0CONIOTHUTE MUHUMAJIHU TeMIepaTypu — okosio —26 °C
(Haif-yecTo mpe3 MecenuTe sHyapu u GpeBpyapu).
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O makc.Temn.

0.0 1
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Meceum

@ur. 11. Topuien xox Ha cpeHaTa, MaKCUMallHaTa
Y MHHHMAJIHATa TeMIieparypa Ha Bb3ayxa (T)

BATHP

Puck 3a xenmnocbopbKEHUATA MOTAT Jja MPEACTABIABAT MHOTO CUJIHH BETPOBE,
KOUTO C€ CIy4BaT MPH MHTEH3UBHU (PPOHTAIHM HAXJTyBaHUs, IPH €KCTPEMHH ITOPH-
BU Ha (BOH, MPH MOsBA HA ,,TaJalll" CEBEepHH BeTpoBe U Ap. CpeqHHAT TOAULICH
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Opoii Ha THH ChC CHIICH BSITBHP B paiioHa e okosio 11 Ha ¢ona Ha 13—14 gena cpenHo
3a U3BBHIUIAHMHCKATa yacT Ha cTpaHara. CriequuyHUsAT MecTeH pened B pailoHa Ha
SIHKoBO 00yciaBs GOpPMUPAHETO Ha IUTAHUHCKO-AOJIMHHHA BETPOBE, KOUTO MMaT Jie-
HOHOIIIEH PUTHM Ha IIPOsIBA U Ca CPABHUTEITHO MOCTOSIHHU, HO PSIIKO HaJBUINIABAIIN
3-4 m/sec. [lo-onacHu 3a paiioHa ca T.Hap. Magauix BETPOBE, KOUTO MOTaT Ja JOCTHT -
HaT 3HaYUTEIIHO TIO-BHCOKa CKOpocT. IIpeanocraBka 3a mosiBara UM € ceun(GuIHOTO
pa3MoJI0KEHNE Ha JIOKAIUTETa Ha BT Ha CEBEPOMU3TOUYHUTE HAXJIyBaHMS Ha CTYJEH
BB3/yX, KOWTO € OTHOCUTEIHO TE€KBK M KOTraTo MPEXBbPIN HEBUCOKUTE Bb3BUIIEHUS
Ha ceBep OT paiioHa, MOJKE Jia Ce CITyCHE ChC 3HAYUTEIHA CKOPOCT KbM PEYHOTO YIIIH-
pEHME B I0XKHHUTE UM TTOTHOMKHUSI.

JIENOBU SBJIEHU

JlenoBuTe sBIeHUS ce Je(UHUPAT KaTO OTJIaraHe Ha JIEA BbPXY MPEIMETHUTE 10
3eMHara MOBBPXHOCT oA (hopMaTa Ha IOJIEANLA WIIH CKPEX. 3aIiaxara 3a CojlapHu-
T€ ChOPBKEHUSI IPOU3THYA OT TEKECTTA Ha Jie[leHaTa Maca, KOATO MOXe Jja IPeIu3-
BHKa ,,[IOTMBaHE" HA ChOPBKEHUSATA.

[lonemuuuTe y Hac ce ciy4yBaT CPaBHUTETHO PAJKO, HO HETaTUBHUTE [TOCIEIULN
OT TSIX ca TBbpIE cepuo3HU. Te ce oOpa3yBaT NpH BajeX HA NPEOXJIaieH AbXKI Hal
CTy[CHA 3eMHa ITOBbPXHOCT, KOMTO MpPHU JIONUP C HPEAMETHTE BbPXY HEsl T 00rph-
ma c sex. Ilo-psako nonenuia Moxe Aa ce MOJyYd U B pe3yiTar Ha CyOIuManus
— IPSIKO NIPEBPBIIAHE HA BOAHUTE MapH B JIEJ IPU TOKOCBAHETO UM [0 M3CTyACHa
NoBBpXHOCT. TemneparypuTe Ha Bb31yXa, IPHU KOUTO ce HaOMIofaBa Mojeauna, ca
ot —1 °C no -6 °C. Texectra Ha oOne/eHEeHaTa MIOBLPXHOCT € 3HAYUTENHA, KaTo
Moke aa nocturae 50 kg Ha mHEEeH METhD.

OTnaraHeTo Ha CKpPeXX € MHOTO I10-4€CTO, HO KOJIMYECTBOTO HA JieAeHaTa Maca
IpU TOBa METEOPOJIOTMYHO SIBJIEHHE € II0-MaJIKO M 3aTOBa HO-PSIKO C€ CTUra o
mery. Hali-MHOTO cKpesx ce omiara npu HaJu4due Ha BATHP U MbIVIA, U TO IO HaBe-
TpeHara cTpaHa Ha npeamerute. CpeaHaTa 4ecToTa Ha SIBICHHETO IPEe3 CTyJdeHaTa
4acT OT roguHaTa € 3—4 mbTH MECEYHO, [10-4€CTO B IJIAHWHCKH MECTa, C MAKCUMYM
npe3 3uMara ¥ Ho-PpsKo Ipe3 nposerTta ¥ eceHra. [IpoabipkuTenHocTTa Ha OTIaraHe
Ha CKPEX U JieJ € CPeIHO 1—2 TeHOHOIIHSI.

CHEXHA ITOKPMBKA

Brorpexu ue boarapus e pasnosoxena qocta 10kHo B EBpona, He camo B I1aHu-
HUTE, HO U B paBHUHHUTE Ce HAOJI0[aBa eKETOHO 00pa3yBaHe Ha CHEKHA IOKPHBKA.
JlenbT Ha cHETOBaNIEKHUTE 3aBUCH OT BHTPEIIHOTOAUIITHOTO pa3npeiesieHe Ha Basie-
JKUTE U OT TeMIlepaTrypara Ha Bb3/lyXa Ipe3 3uMaTa.

3a uscneaBaHus JoKaIuTeT To3u 15171 € o 10 % ot obmus Banex. [1o unTep-
TIOJIMPAaHU TAHHU M €KCIIEpTHA OIeHKa OpOAT Ha JIHU ChC CHEroBasiex e oomo 16,6
3a ToJMHA, C MAKCUMYyM TIpe3 M. siuyapu — 5,6 gau. [lepnoasT, mpe3 KOMTO € Bb3-
MOKHO JIa ce 00pa3yBa CHEe)KHa IMOKPUBKa, € 2—3 Mecela, B KOUTO OposT Ha JTHH ChC
cHe)kHa nmokpuBka >10 cm e okosio 13. CpeqHara BUCOUYMHA HAa CHEXHATa MOKPHUBKA
¢ Hali-3HaYUTeNHA IIpe3 siHyapu — 15,5 cm, a MakcUMaJIHaTa BUCOYMHA — TIpe3 PeBpy-
apu — 85 cm. Haii-romsiMa moBTOPsSIEMOCT UMaT 3UMHUTE ¢ MAKCUMaJTHA BUCOYMHA Ha
CHEe)XHaTa MokpuBKa Mexay 11 n 20 cm.
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MBI

Mpraure, nogo0HO Ha 00JauyTe, UMaT HEraTUBHA POJIS 38 JOCTbHIIA HA CIIbHYE-
Ba paguanus 10 3eMHaTa OBbPXHOCT. B paiiona Ha c. SIHKOBO MBIVIH ce HaOonaBar
npe3 oxoio 30 AHM OT roguHaTa npu cpeaex o6poit ot 30 1o 50 aHM 32 N3BBHILIAHUH-
ckara yacT Ha CeBepHa benrapus. [IpoasmkuTenHocTTa Ha MBbIJIaTa € Ipyra BaxHa
HellHa XapaKTepUCTHKA, KOSATO 3aBUCH OT NMPOM3XOAa Ha ToBa siBaeHHe. Hali-romsma
MPOABIKUTETHOCT UMAT aJIBEKTHBHO-PaJAMALlMOHHNUTE MBIVIM B CPBBHEHHUE C pajiu-
AIMOHHUTE U aJIBEKTUBHHUTE.

3a paiioHa Ha c. SIHKOBO MO-TUIMYHM ca pajaAllMOHHUTE MAarid, KOUTO UMar
XapaKTEpeH JCHOHOIIEH X0/ ¢ MaKCUMYyM INPEAN U3rPEB CI'BHIIE U pa3celiBaHe Io-
KBCHO TIpe3 JIEHs C yBeJMYaBaHE Ha cI'bHUYEBaTa paauauus. bamsoctra Ha pekara
CBHIIIO MOBHIIABA MOTEHIMANA 32 (JOpPMHUpaHE HA MBIV, KAKTO Ype3 MOBUIIABAHE HA
BJarata, Taka M KaTo MpeIrocTaBKa 3a Bb3HUKBaHE HA HHBEPCUU 110 JBHOTO Ha ped-
HaTa JI0JIMHa.

TPAAYIIKU

I'pagymrknTe ch3gaBaT OMACHOCT OT TOBPENH 10 MOBBPXHOCTTA HA COJAPHUTE
CBOPBKEHHSI, a CHIIO OT HATPYIBaHE HA TEXKa Maca NpPEeIy CTOISIBAHETO Ha Tpa-
JIOBUTE 3bpHA. Y HAC B M3CICABAHUS PAliOH TPaayIIK{ ce 0Opa3yBaT Hal-decTo B
mepuofa Mal-IOHH TIPH JT00pe M3pa3eH CTyAeH (PPOHT, B KBIOECTO-IBXKIOBHA 00-
JIAYHOCT C TOJISIMO BEPTHKAIHO PAa3BUTHE M MHTCH3WBHH BEPTHUKAIHU BIKCHHA. 3a
MO-TOJIIMAaTa 4acT OT CTpaHara, BKIFOUNTEITHO U 3a U3CIICABAHUS JIOKAIHUTET, BAJIC)KH
OT Tpaj majar cpeaHo 1—2 mbTH TOAMIITHO, C T0Ope TMPOSBEH JEHOHOIIEH MAaKCUMYyM
Mpe3 BTopaTa MoJIOBHHA OT JICHS.

HEBJIAT'OITPUATHU N OITACHU TEOJMHAMMWYHU ITPOLIECH

Tepurtopusara Ha bearapust nonaza B mpenenute Ha JadbunHata Anmno-Xuma-
naiicka oporeHHa 30Ha. ToBa mpeaonpeaens MposiBaTta Ha MOYTH BCUYKH HeOnaro-
IIPUATHYU U ONIACHU SIBJICHUS OT €HJOTCHEH, €K30I€HEH U aHTPOIIOI€HEH IPOU3X0J B
nuTocdepara.

EHJIOI'EHHU SBJIEHUA

PaiionbpT monaza B yMepeHo cTaOMiIHa 30HA 110 OTHOLIEHUE HA OaBHUTE TEKTOH-
CKH JBWKCHHUS Ha 3eMHATa KOpa, C MOJIOKUTEIHA BEPTUKAJIHA aMIUIUTya okoio 1,0
mm rozxuiHo. [1o oTHOIIEHNE HAa BHE3AITHUTE TEKTOHCKH ABHKEHUS (36METPECEHUS])
paiioHBT ce HaMUpa B 30HA C Hal-HUCKA CTEIIEH HA ChTPECAEMOCT, C MarHUTYJ Ha
eBEHTYaJIHa 3eMeTpbCcHA AerHocT 10 VI creneH. B 3emHara xopa He ce ouakBa HaT-
PYIBaHE Ha €IaCTUYHU HAIIPEKEHUS, IPEICTABIIBALLM U3TOUHUK Ha KaTacTpOQarHu
TPYCOBE B TO3H PAaHOH.

EHJAO-EK30I'EHHU ABJIEHUA

EHz10-ek30reHHuTE SBJICHUS Ca CBJIAYMIIA, CPYTHINA, HNPOIAJIbYHU MPOLUECH U
0JIOKOB THII FpaBUTALIMOHHHN HapylieHus. OT TIX B paiioHa ce HaOJII01aBaT CBIIAYHIII-
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HO-CPYTUIHUTEC MPOUCCH — HAJIUIIC Ca JAaHHU KAKTO 3a IJIMTKH, TaKa U 3a HO—,I[’BJ'IGO—
KM CBJIaUuIla C ICpUOJUIHa aKTUBHU3aAllHs.

EK30I'EHHU SIBJIEHU A

[Mo-HucKUTE YacTH HA paliOHa IOTIa1aT B 30HATA HA aKyMYJIallis Ha peKara, HO T10
CKJIOHOBETE € HaOJIomaBaT epO3UOHHH TIPOIIECH, KOUTO UMaT yMepeHa (3-Ta) cTereH
Ha WHTEH3MBHOCT, C IJIaBaIll CPEIHOTOMUIIEH HAHOCEH OTTOK Mexkay 150 u 500 t/km?,
Hsima naHHM 32 aKTHBHO NMPUCHCTBUE HA KPHOTCHHH U KPHOHUBAIHU TPOLIECH, TIPE/I-
CTaBJISBAIIY BOKCH €IIEMEHT OT U3BETPUTEITHUS U JICHYIAIIMOHHHMS rporiec. Jlumcsar n
JIAHHY 32 HAIMYKE Ha 3HAYUTETHN TEXHOTCHHU M3MEHEeHHUs Ha pereda.

HOPMATUBHO-AJIMUHUCTPATUBEH PUCK

PazpaboTBaneTo Ha colapHU POEKTH, U3TPAKIAHETO HA COJIAPHU MHCTAIALUH
Y BBBEXKJAHETO UM B €KCIUIOATallMs € HAI[MOHAJIEH NPUOPUTET, 3alIMCaH B €HEpTrHii-
Hara cTparerus Ha cTpaHara. ToBa e 0Tpa3eHo U B HallMOHAJHAaTa 3akoHoBa Oaza: 3a-
KOHA 32 Bb30OHOBSIEMHUTE U AJITEPHATUBHUTE CHEPTUIHN U3TOYHHULIM U OMOTOpHBATa,
3akoHa 3a eHepreTMKara W 3aKoHa 3a eHepruiiHara eekTuBHOCT. [IpakTHueckara
M0JI3a OT 3arPHIKEHOCTTa Ha IbpKaBaTa B Ta3H MOCOKaA € 3aIbJDKCHUETO U J1a IPUCH-
€lMHsABAa KbM €HEepruifHaTa CUCTeMa Ha CTpaHaTa HOBOM3TPaJeHU MOIIHOCTH, KaKTO
U Jla U3KYITyBa MPOU3BEXKJaHaTa eJIeKTPOCHEPT A 110 pedepeHainy ueHu. B To3n
CMUCHJ HKOHOMHUYECKHAT PUCK Ha COJTAPHUTE €HEPTUIHU MPOEKTH € MUHUMU3HpPaH,
NPU YCJIOBHE Y€ Ce Cla3Bar NPUETUTEe HOPMAaTHBHHU pa3nopeaou.

Aomunucmpamuenusm puck (M31aBaHe Ha pa3pelIMTENHU 32 M3rpakIaHe Ha
COJIapHM MHCTAJAlUK U 32 TPOU3BOJCTBO HA COJNApHA EIIEKTPOCHEPTHs) € CBbp3aH
C pelIaBaHETO Ha HAKOJKO KJIIOYOBH BBIIPOCA: JIOCTOBEPHA OLIEHKA HA PECYPCHUSA
MOTEHIIMAT; HAIMYKE Ha TOCTBhITHA TEXHOJIOTHS; HAJMUUE Ha TePEH; OCUTYpeHO (u-
HaHcupaHe. B neiicTBUTEIHOCT 00ade MOMOKUTEIHOTO pelllaBaHe Ha TE3W BBIIPOCU
HE € JI0CTaThYHO 32 YCIENIHOTO 3aBbPILBAaHE Ha €TUH MPOEKT. 3a ChKaJeHUEe aMHU-
HUCTPATUBHUST PUCK € TPYAHO U3MEPHUM, 3aI[0TO B HAKOM CIIyyau HE ce MOTUMHSIBA
Ha SICHU, NIPEJIBUUMHU U OLIEHUMH 3aKOHOMEPHOCTH, @ C€ KOHTPOJIMpPa OT OTHOILIEHH-
€TO U ONaropasmnoyIoKEHUETO Ha aIMUHUCTPATHBHUATE YHHOBHUIM. B TO31 cMucsh,
3a Jla c€ MUHUMHU3UPA aIMUHUCTPATUBHUSAT PUCK, CIIE/IBA A CE OLEHAT Bb3MOKHUTE
TPYTHOCTH B CAMOTO Hayaso Ha MPOEKTa.

B ciyuas xato aiMHUHUCTPaTHBEH PHUCK CIIE/IBA J1a ce MpreMe (PakThT, ue 3Ha4Hu-
TEJIHU YaCTH OT 3eMJIMIIETO Ha C. SIHKOBO MONaAAT B TPaHUIIUTE HA TOCOYEHUTE B IIBbP-
BUSI paszient Ha paborara 304 oT EBpormeiickara exonornyna mpexa ,,HATYPA 2000°.
Tozu akT MOKe [a YCIIOKHU Mpolieca Ha U3JaBaHe Ha pa3pelluTeIHH 32 CTPOCK U Aa
Obze OnmaronpusATHA MPEANOCTaBKa 32 Pa3HOOOPa3HHU aJIMUHUCTPATHBHU MPEUKH.
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HELIO-ENERGY ASSESSMENT IN THE REGION OF YANKOVO

Z. Mateeva, A. Filipov

(Summary)

This paper deals with the solar renewable energy resources and with the pos-
sibilities to use them for energy output in the region of Yankovo. The factors, which
determine the efficiency of the solar resource in the region, are divided into two
groups: factors, related to the landforms, and factors, related to the solar (helio-)
resource. The first group studies the slope exposure and gradients, the orographic
openness, the availability of protected sites under the European Ecological Network
NATURA 2000, the transport access and land use. These relief features have to be
considered so as to take the right decision about the optimum positioning, construc-
tion and maintenance of helio-facilities. The second group of factors studies the
helio-energy resource, based on the sunshine duration, the intensity of solar radia-
tion and the energy potential of these climate resources. In order to assess them, the
following characteristics have been taken into account: total cloudiness, number of
clear and dark days, number of days without sunshine, etc. The authors have made
some recommendations of practical importance, including the risk assessment, con-
nected with improper utilization of solar renewable resources for energy production
in the region. Attention is also paid to the risk, resulting from the adverse climatic
and geo-dynamic processes and phenomena as well as from certain regulatory and
administrative barriers.
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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 2013 e Sofia

BULGARIAN ENVIRONMENTAL ATTITUDES AND
BEHAVIOURS IN THE RAZLOG BASIN: RESULTS FROM A
DECENNIAL SURVEY

Chad Staddon , Stefan Genchev

INTRODUCTION

This paper explores certain dimensions of the transformation in attitudes towards
the environment in one largely rural locality of Southwestern Bulgaria. While there
has been much attention paid to general and national-scale issues in postcommunist
environmental reconstruction (e.g. Carter, Turnock,2002; Petersen,
1993), relatively little research exists that examines the specifically local impacts of
broader postcommunist transformational processes. Environmental issues especially
have tended to be treated at the national scale and through the lenses of either policy
reform (M oldan, Klarer 1997), overall environmental quality assessment
(Stanners, Bourdeau, 1995) or general ‘environmental culture’ Mirovi-
tskaya, 1998;01dfield, 2006). Still less has been said —outside of Anthropology
(e.g.Cellarius,2004;Burawoy,Verdery, 1999;Bridger,Pine, 1998)—
about how environmental attitudes and behaviours are changing in rural localities;
those out of the way places usually neglected by analysts interested in plumbing the
“national mood* or metropolitan cultures. In periods of economic turmoil — and
Bulgaria has experienced much of that since 1989 — these interactions tend towards
direct expropriation of the “use values” from local hinterlands (e.g. firewood, hunt-
ing, etc.) and also the “exchange values” inherent in items like mushrooms and
commercial timber for ready cash, often on the black market. Coupled with this is
a more “utilitarian” attitude towards nature, seeing it as a larder to be plundered
more or less at will and according to need. There is however also an abiding “na-
ture love” within Bulgaria which expresses itself in a resilient celebration of nature
(especially as “priroda” rather than the more technical “okolna sreda”) in poetry,
music and popular attitudes and practices towards the natural world (e.g. celebra-
tions for St Pantaleimon at woodland shrines). Thus there is something of a paradox
apparent in rural attitudes to the environment: on the one hand nakedly expropria-
tive whilst simultaneously deeply concernful and celebratory on the other.

Exploration of this apparent paradox is the primary objective of this paper.
We present preliminary findings from a decennial survey initiative focusing on
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environmental attitudes and behaviours in a mountainous Bulgarian locality.
Results from 1999 and 2011 are presented side by side with a view to identify-
ing temporal and (local) geographical trends related to both convergence and
divergence of views, attitudes, opinions and behaviours. Other papers have re-
ported on the 1999 survey (Staddon, 200la; Staddon, Turnock,2001)
and on a similar survey conducted in 1999 in Poland with colleagues from Wroclaw
University (Staddon, Grykien, 2009; 2007). One of the unique features of this
survey is that it does not set out to characterise larger “national populations or
other macro-sociological attitudes or opinions. Instead it is embedded in a long-
term study of socio-environmental transformations in one region of southwestern
Bulgaria and seeks to contribute to a growing dataset that also includes a large
repository of interviews, statistical data, case studies and ethnographic and his-
torical material.

The 2011 survey contained 36 separate questions organized under the following
headings:

— Basic Respondent Characteristics (gender, age, location)

— Local Economic Conditions and the Environment

— Governance, Community and the Environment

— Local Environmental Issues

— Socio-economic Status

In both 1999 and 2011 survey-takers were employed to take the surveys di-
rectly door to door. Standard Western European sampling methodologies (e.g. rand-
omized selections from local telephone directories) were inappropriate in this region
and so survey-takers used a combination of random selection of households in face
blocks and snow-ball sampling according to an overall sampling frame designed to
ensure proportional representation of the four largest settlements in the Razlog Basin:
Razlog, Bansko, Dobrinishte and Banya. Surveying was done in late summer in order
to take advantage of the longer days and the greater ease of travel around a region
that can be more difficult to negotiate in wintertime. A total of 120 completed surveys
were returned in both 1999 and 2011, comprising something like 0.5% of total local
population.

For the purposes of this paper analysis of results obtained in 2011 has taken
two forms. Firstly, we seek to provide as detailed and structured a statistical pres-
entation of results as possible, generally in direct comparison with the 1999 sur-
vey, which was in most respects identical. Side-by-side bar charts (Fig. 1 — 6) are
used extensively to provide an easily appreciated and comparative presentation of
results. We also undertake a limited amount of correlation analysis (particularly
with respect to probing the relationships between age and socio-economic status
and expressed attitudes and behaviors), using Spearman’s rank correlation coef-
ficient. Cross tabulations and pivot tables are used to further explore the relations
between response patterns to different questions. Secondly we interpret our results
contextually, with reference to our deep knowledge of the region’s social, econom-
ic, cultural and political history as recorded in interviews, media reviews, previous
publications, etc.
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ENVIRONMENTAL ATTITUDES AND BEHAVIORS — 1992 TO 2011

The survey was completed during the middle fortnight in September 2011 at
a time when the weather was reasonably clement and there was still daylight up to
about 8.00 pm, giving the survey takers lots of opportunity to catch different sorts
of respondents at home. The 120 respondents from whom complete surveys were
taken had an average age of 34, with a high of 64 and a low of 17. There was an
almost perfect split between men and women, and the stratification of the sam-
ple meant that the four settlements surveyed were surveyed proportionally to their
contribution to local population. This compares with a sample in 1999 which was
40% male, had an average age of 39 and was also sampled proportionally to local
population; in other words, the two samples are fairly close in age, sex and specific
geographical location.

As noted elsewhere (Staddon etal., 1998; G rykien,Staddon,2007),
low cash income levels are partly mitigated by extensive appropriation of products
from local forests and a high level of small scale agriculture (aided by the agricul-
tural land restitution of the 1990s). It is however the case that direct appropriations
from the local hinterland have decreased since 1999, as can be seen in Fig. 1. In
the previous section we discussed the background to direct expropriation of energy
sources (firewood) and foodstuffs (fish, meat, herbs) from local forests, role of the
small parcels of agricultural land in the 1990s and the specific contribution of mush-
room collection (especially of Boletes and Chanterelles) to household “consumption
funds” (to use the anthropological term). One implication of these findings is that
a high proportion of respondents of all ages find themselves physically in local for-
ests and fields on a fairly regular basis. This sort of first-hand familiarity is a strong
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Fig. 1. Percentage of Households wich engage the specified collecting activities
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determinant of what we described in the introduction as the quality of “nature love”
manifest in all our research, qualitative as well as quantitative, since the early 1990s.
Local people really do feel that these forests and fields are their forests and fields by
virtue of their direct personal relationships with them and this clearly drives their
valuation of them. As we have seen elsewhere (e.g. in earlier studies of illegal log-
ging), direct connections to local environments offers not just what might be called
“place intimacy” (built up through numerous interactions over time) but also a way
of legitimating actions which are technically illegal as “licit”.

Sometimes this attachment to nature works in apparently perverse ways how-
ever. Earlier work (Staddon, 2009; Cellarius and Staddon, 2002) explored the pat-
terns and underlying logic of illicit uses of the forest, especially tree theft. Through
the middle of the first decade of the new century the tree theft in the region was
described by locals and government authorities alike in terms of a new “Eldorado”.
Trees were being taken, entirely outside official regulatory mechanisms, for at least
three purposes:

— Firewood

— Sales of raw or semi-processed timber into the construction industry (which
experienced a boom until the economic crash of 2008)

— Charcoal making (mostly by Roma “Tsigani” who established production
camps deep inside the forest).

Although any given household’s taking would be, in and of themselves, small,
the cumulative effect of numerous households taking firewood or mushrooms outside
of official limits and license controls could be significant.'
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Fig. 2. “I am optimistic about the economic outlook for my community*

! There is a complex and ongoing debate in the conservation literature about the cu-
mulative effects of numerous such acts, but the matter is as yet unresolved, particularly for
mushrooms.
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Interestingly, notwithstanding the difficult economic circumstances, as in 1999
respondents declined two separate opportunities built into the survey to support the
view that the environment was a “luxury* which would need to be “sacrificed” in the
form of higher timber exploitation rates in order to improve local economic condi-
tions. As noted above with respect to illegal and illicit tree theft activities local atti-
tudes to the natural environment are much more complex than the simplistic idea that
economic pressure leads to less support for conservation. As Fig. 3 shows, support
for the idea that “nature tourism is the key to local economic development* actually
rose between 1999 and 2011. Similarly, respondents’ reactions to statements like:

— “Local industry unwisely exploits the natural resources of my area”

— “National Park Pirin is economically good for the community”

— “Too much emphasis is already placed on protecting local forest resources”.

were consistent with a sustained high level of support for the natural environ-
ment and even for conservation measures which might actually hamper local income
generation. This finding, suggesting a strong desire to conserve and protect local
environments, has been replicated in many other opinion surveys around the world.
While there is a tendency in the literature to interpret this finding in terms of the cog-
nitive dissonance between pro-conservationist values and anti-conservationist behav-
iors we do not see the Bulgarian results in this light at all. We argue instead that in the
context within which residents of rural areas like the Razlog Basin find themselves
it is not necessarily inconsistent to both treasure the natural environment and to ex-
ploit it in multiple and potentially impactful ways (e.g. over-hunting or destruction
of mushroom habitat).

In 2011 Razlog respondents seemed more positive about the overall health of
the local environment than they were in 1999, and a great deal more positive than
Bulgarians from the eastern Burgas region surveyed in 1992 and 1993. Fig. 4 shows
that opinion on the quality of the local forest environment has swung nearly 180
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Fig. 3. “Nature tourism is the key to local economic development*
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degrees, from 73% mildly or strongly negative to 62 % mildly or strongly positive.
In other questions too respondents were always more optimistic in 2011 than they
were in 1999. What’s more, 1999 respondents were themselves more optimistic than
Bulgarians from the Burgas region surveyed in 1992 and 1993. Overall we contend
that whilst environmental conditions may well have improved since 1989, other fac-
tors too are responsible for these transformations in perception. Starting in the 1990s
Bulgarians began to receive a great deal of information about environmental condi-
tions (previously available only through samizdat and émigré publications). Initially
this appears to have caused a general downturn in popular perceptions of environ-
mental quality, but more recently the greater availability of relatively reliable infor-
mation about the environment, especially that available from non-Bulgarian official
sources such as the EC and foreign scientific institutes, seems to have helped support
more balanced popular assessments (Eurobarometer, 2011).

The third theme of the survey probed respondents’ views about the respective
roles of government, civil society and individuals in nature conservation and resource
management. Overall in 2011 we found respondents more positively inclined to-
wards organizations like the “Forests Inspectorate” (45% felt it was doing a good or
great job) and “government” in general. Local government (the “obshtina” or munici-
pal council) especially was more favourably viewed in 2011 than in 1999. There was
a markedly higher level of disagreement with negatively framed questions (Fig. 4)
while simultaneously there appears now to be a more pragmatic view about both the
responsibilities of government and its actual capacities. Respondents still tend to the
view, especially in hard economic times, that it is the responsibility of government to
ensure a basic living standard for citizens (the social welfare function), though this
view seems to be leavened with a recognition that other actors too, including private
business, civil society and individuals all have a role to play in good governance.? In

2 In some ways our Bulgarian respondents are not so different from British citizens,
many of whom have taken refuge in the argument about the “social welfare function of gov-
ernment during the current economic crisis.
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this sense the Bulgarians surveyed in 2011 appear more like the Poles surveyed in
1999, at least as regards their attitudes and values regarding the responsibilities and
actual capacities of government. 22 years and several governments after the regime
change initiated in November of 1989 Bulgarians living in the Razlog Basin are clear
that one of the main priorities of government is social provision, but also have a more
pragmatic understanding that governments may be relatively willing or unwilling
and relatively able or unable to do so. Both our survey and the 2011 Eurobarometer
suggests that these attitudes have “hardened* relative to other Europeans, perhaps in
response to the protracted economic crisis pervading Europe currently.

DETERMINANTS OF ENVIRONMENTAL ATTITUDES
AND BEHAVIOURS

In this section we explore further the apparent contradiction introduced in the
first section of the paper: to what extent are local people committed to both environ-
mental protection and environmental exploitation and how is the apparent cognitive
dissonance so generated managed by respondents? In the interests of simplicity, we
have chosen initially to explore the apparent contradiction using 8 questions from
the survey which asked after perceptions of natural environmental quality (3.1) , the
respective roles of citizens, local government and community groups in environmen-
tal management (2.2, 2.5, 3.5) and the relations between exploitation versus con-
servation and job growth (1.2, 1.5, 1.6, 2.10, 3.5). These questions are listed in the
table below. They were chosen because there appeared to be some differentiation of
responses across the spectrum implied by the Likert scale, because they offered po-
tentially cross-cutting approaches the research question and because they were asked
in both 1999 and 2011.

1.2 “Local industry unwisely exploits the natural resources of my area‘

1.5 “National Park Pirin is economically good for the community*

1.6  “Local natural resources must be exploited more actively to improve the economy*
2.2 “Citizens must not question the decisions of those they elect to public office™
2.5 “Nature Protection Groups have a critical role in environmental management
2.10 “Too much emphasis is already placed on protecting local forest resources™

3.1 “Forests in my area are in good condition®

3.5 “Nature conservation efforts are harming economic development prospects®

With respect to questions about the local economy, it is clear that men are in-
clined to be slightly more pessimistic about local economic prospects, although both
men and women are equally pessimistic about getting a job, the importance of foreign
investment to local economic regeneration and the particular difficulties experienced
by young people, and prioritizing economic investment, jobs and development as
National Government priorities. Interviews with business owners, residents and civic
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figures in the region have shown that there is a general view that little investment is
coming to the region from central or regional government, and that the investment
that is happening (especially in and around the Bansko ski resort) is the result of
crooked business deals.

There is a modest tendency, especially amongst women, to interpret the respon-
sibilities of local government in terms of immediate local issues, such as local na-
ture protection, schools, etc. although both men and women are strongly supportive
of National Park Pirin. Both men and women are however also supportive of the
idea that “Local natural resources must be exploited more actively to improve the
economy” and yet also manage to largely disagree that there is “too much protection
of the environment”. Whilst seemingly contradictory, we would argue that the key
issue is just who is seen to be doing the managing and who is seen to be doing the
exploiting. In line with findings elsewhere (e.g. Stadd on, 200la, Muth,Bowe,
1998; A s s e n o v, 2010) what people seem to be saying is that they want more
commercial exploitation of the local environment, but only if it generates long term
local economic benefits and, ideally, is locally-controlled.

As regards SES, we note that household wages have been low in both 1999 and
2011, at no greater than 60 % of the national average. In 2011 the modal household
wage in the Razlog Basin was 800-1000 levs/month, equivalent to about GB£340-
440 per month per household. This is, by any standard, a relatively low household
wage, although there were households that received much more (28 % of households)
or much less (46 % of households). Even so it is difficult for several reasons to in-
terpret money wages as a straightforward measure of wellbeing, as one might in the
US or the UK. Not only is there a considerable “gray” economy which would of
course not be captured in most censuses or surveys, but we already know that many
local households supply some part of their domestic consumption needs through self-
supply mechanisms such as small-scale agriculture and hunting and gathering activi-
ties local forests. Having said that, it appears that the number of households with
persons engaging in hunting and gathering activities has declined since 1999. For
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example only 55% collect firewood, compared with 95% in 1999 and the number
collecting herbs has fallen from 53% to 41%. The only counter-trend is the rise in
households collecting mushrooms (especially chanterelles, morels and cepes) from 10 % to
26 %, no doubt as a function of the thriving gray economy in such fresh comestibles.
Elsewhere interview respondents have told us that mushroom and herb (more lim-
ited) collection are relatively easy and enjoyable ways to make much-needed cash.
Simultaneously, the old subsistence modes of production seem to be falling by the
wayside inasmuch as, for example, more local residents are supplying their firewood
needs through middlemen.

We feel that better measures of SES can be found in the professional status
of respondents and in their actual purchasing behaviours, both of which we asked
about in 1999 and 2011. In 2011 20 % of respondents self-identified as professional
persons, civil servants or private business persons, with 16 % identifying as unem-
ployed. There were few retirees in the sample not least because the highest age of a
respondent in 2011 was 64 years. As regards purchases, we note that in general 2011
respondents are better off than in 1999, with more than a third purchasing, in the last
twelve months, white goods, 10 % a new TV system and the number traveling outside
Bulgarian going up by 4 times to 7 %.’ There is however a generalized trend towards
those making the higher value purchases being those in the upper income brackets
and having the highest levels of education.

Are attitudes to the economy and the environment linked to gender or age? In
fact there is very little correlation between gender and the subset of questions selected
for further analysis. There was a s/ight tendency for men to be more optimistic about
environmental quality than women (r = 0.2), but nothing very strong. As regards age,
there was a measurable tendency for older people to disagree that that local industry
unwisely exploits the environment and to disagree that “National Park Pirin is good for
the economy* (r of between -0.2 and -0.1). This perhaps goes with the slight tendency
for older people to think that the environment must be exploited more (r = 0.15) and
the slight tendency (r = -0.15) to rate the quality of resources higher if you are younger.
None of these correlations provide very much explanatory power however.

Correlations between SES, measured by either income or purchase history, and
responses to the above subset of survey questions were hardly more encouraging,
with “income* only yielding a r of -0.31 against 2.2, suggesting, though not very
strongly, that the better off tend to be less quiescent about government.

The correlation between 1.2 and 1.6 is poor (r = 0.17) and in the wrong direc-
tion indicating a certain confusion and/or complexity of attitudes to the environment.
One might have expected response patterns to be roughly inversely correlated with
one another, yet we discovered a positive, albeit weak, relationship between the two.
respondents also disagreed with 3.5 less strongly than with 2.10, though concordance
of responses was better than average (r = 0.25) suggesting that there is a core of at-
titudes which are not gender, age or SES specific, which would like to see more active
exploitation of natural resources and which worries about the constricting effects of
nature protection.

3 Somewhat contradictorily the only person to claim to have purchased a new automobile
also claimed to be unemployed.
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As regards the central contradiction we sought to examine in this paper, between
“nature love” and “nature exploitation” we have seen that there is a slight tendency
for older women to be less sentimental about the local environment and that bet-
ter off, better educated, households are more sanguine about the environment, gov-
ernment and local economic prospects. However the absence of strong correlations
(defined as r values greater than +/- 0.5) suggests that sentimental and utilitarian
impulses are manifest in most of our respondents and are not easily explained by age,
gender, or any of several measures of SES. Previous ethnographic research in the
locality supports this view, suggesting that local respondents deploy different spe-
cific attitudes to the environment “tactically’ or “situationally”. Consequently, given
purely abstract statements (e.g. “National Park Pirin is good for the local economy”)
to react to, respondents find it easy to agree strongly, even if they also agree strongly
with statements like “Nature conservation efforts are harming economic develop-
ment prospects”. In interviews the apparent contradiction is resolved by interviewees
explaining different specific circumstances in which both statements may be worthy
of support.

CONCLUDING COMMENTS

The general objective of this paper was to present the preliminary outlines of a
comparative analysis of recent survey results exploring community-environment re-
lations in a single locality in the uplands of southwestern Bulgaria. Though the most
recent survey of environmental attitudes and values was only completed in September
2011 we have been able to quickly identify a number of key findings:

— Respondents are more optimistic about the role of government than they were
in 1999 or 1992.

— Respondents are more positive about the health of the natural environment
than they were in 1999 or 1992.
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— Respondents are still relatively passive and non-committed in terms of their
own personal involvement in environmental governance or indeed in officially sanc-
tioned “green” behaviours such as recycling.

— Although respondents value them, there is some cynicism about the effective-
ness of environmental NGOs “on the ground* in the Razlog Basin.

— Difficult economic conditions have meant that there is still a strong reliance
on directly collected foodstuffs and fuelwood from local forests and agricultural
holdings.

Overall we judge that Bulgarian attitudes are to a significant degree “Euro-
peanising” rather than “globalizing” (though the distinction between the two might
be hard to perceive), but are doing so in a uniquely national, and even sub-national,
way. General environmental attitudes are clearly inflected through local perceptions
and behaviours to create a situation whereby there is in some cases a significant “dis-
tance” between overall environmental attitudes and /ocal environmental attitudes. A
key area where the Europeanisation (rather than globalization) of attitudes is apparent
is in the strong adherence to a more social democratic model of state-society relations
than implied by the global (neoliberal) consensus. Bulgarians, at least in the Razlog
basin, want their government to intervene in their lives, but to intervene in a way that
promotes local development and economic health. This does not signal a desire to
return to the centrally-planned economy, but rather to at least offer more resistance to
the neoliberal globalization of the regional economy.

A related objective was to explore the apparent contradiction between “nature-
loving* and “nature-exploitative* attitudes amongst residents of the Razlog Basin.
So far we have found that this contradiction exists across gender, age and SES class
divides. It therefore cannot be said that particular attitudes adhere to particular iden-
tifiable subsets of the local population. Instead we are inclined to the view that both
views, though apparently contradictory, exist in the minds of the majority of our
respondents and are deployed contextually. Thus, an over-arching sense of “nature-
love* can be displaced by the view that local forest resources ought to be exploited
more ruthlessly in order to generate needed employment. Conversely, those with an
abiding sense of “nature-utilitarianism® can and do express more strongly conserva-
tionist attitudes when local natural resources are at stake, as for example during the
expansion of the Bansko ski resort in the early 2000s. Ultimately we suggest that the
paradox with which we started is not really a paradox at all, but merely part of the
irreducible complexity of environmental attitudes and values manifest in our study
population. Put another way: our respondents do not hold only one view on issues
such as local development or nature protection. Rather, they hold a range of views
which, when seen in isolation, can seem contradictory, but which are more coherent
when seen holistically. Thus, the potential for cognitive dissonance, so apparent to
social researchers, often does not even arise for respondents themselves. The paradox
may not be a paradox after all.
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EKOJIOI'MYHO OTHOIUEHME U ITOBEJAEHUE HA BBJITAPCKOTO
HACEJIEHUE OT PA3JIOXKATA KOTJIOBUHA KBbM OKOJIHATA CPEJIA:
PE3VIITATH OT 10-I'OAUIIHO U3CJIEJIBAHE

Y. Cmaowvn, Cm. ['enues

(Pe3omMme)

Cratusita n3CJIC/IBa HAKOU U3MCPCHU B OTHOHNICHUCTO KbM OKOJIHATa Cpe€aa Ha
HACEJICHUETO OT €IMH KIACHUYECKH IJIaHMHCKH paiioH Ha FOrozamanna Bwirapus
— Pasznoxkara xotnoBuHa. B nmeproma Ha nkoHOMHUYECKa TpaHCPOpMaLUs KbM Ia-
3apHO cTonaHcTBO (caex 1989 1) ce u30CTPAT TEHICHIIMUTE KBM MPSKO U33eMBaHE
Ha MPUPOTHHU PECYPCH OT MPUICKAIINTE KbM OJM3KHTE HACETICHH MECTa TEPHUTO-
puu (4pe3 AbpBOIOOUB, JIOB, 'BOAPCTBO U T.H.). ABTOPUTE Pa3IJICKIAT OYCBUTHUS
MapajokC MEXy TPaJUIMOHHO U3pa3eHara B ObJITapCKus (ONKIOp JHO00B KbM
npupozara, OT €Ha CTpaHa, U yTUIUTAPHUA IIOAXOL KbM IIPUPOJHUTE PECYPCH HA
CHbBPEMEHHOTO MECTHO HAaCeJIeHHe, OT ApyTa. Te mpeacTaBsIT MpeABapUTEITHUTE H3-
BOJIU OT HAJ ICCETTOIMIICH MEPHO/ Ha U3CIie/IBaHEe, HACOYCHO KbM EKOJIOTHYHHUTE
Harlacu M TOBEJCHHE Ha HacelleHHeTo oT Pasnmoxkara koTioBuHa. Pesymrarture
oT 1999 u 2011 . ca npeacTaBeHH MapajesHo ¢ I Ja Ce ONpeAeaT BpeMeBU U
(MecTHH) Teorpad)CKU TEHACHIUH, CBBP3aHN KaKTO ChC CONMIKABAHETO, Taka M C
pas3jniyrdaTa Ha MNICAHU TOYKH, HArjlaCu, MHCHHA W NOBCACHUC CPCI MPECACTaBU-
TeJMTE HAa MECTHOTO HacesneHue. OCHOBHA IIeNl HA Ta3W CTAaTHs € Ja ce HallpaBH
NpeBapuTeIIeH CPaBHUTENCH aHAJIN3 Ha MOCIEAHUTE PE3yATaTu OT MPOYYBAHETO
Ha OOILTHOCTTa B TO3M paloH.
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TRANSPORT ACCESSIBILITY IN EASTERN POLAND

Tomasz Komornicki, Piotr Rosik, Marcin Stepniak

The purpose of the paper is to assess the current accessibility in the macro-re-
gional and provincial setting of Eastern Poland and the simulation of changes, which
may take place owing to the realisation of the large-scale investment programs. The
indicator of potential accessibility was used. The analyses and simulations confirmed
that there is a need to improve the accessibility of the area, first of all through con-
struction of transport routes of high speed, linking main centres of Eastern Poland
with Warsaw, Cracow and Gdansk. Improvement of accessibility within the area of
Eastern Poland may be realised also by implementation of investment projects lo-
cated in other regions, and in particular — in central Poland.

INTRODUCTION

Eastern Poland is a macroregion, which is situated peripherally both on the na-
tional and on the European scales. The provinces, which compose the macroregion,
belong among the poorest areas in the European Union. In this context, develop-
ment of transport infrastructure is being mentioned as one of basic instruments of the
regional and spatial policy, which may accelerate the development of the area and
diminish the negative consequences of its peripherally. The effectiveness of invest-
ment projects is increasingly frequently assessed in the perspective of changes in
spatial accessibility. This concerns all the geographical scales, from the local to the
European one. From the point of view of transport-wise accessibility the specificity
of Eastern Poland is reflected, in particular, through:

a) the neighbourhood of the poorly permeable outer boundary of the European
Union,

b) high share of the transit traffic, both intra-Union (in the direction of the Baltic
states) and the external one,

c¢) low — even as for Polish conditions — availability of the modern transport
infrastructure (very low share of the motorways and expressways, and simultaneous
lack of fast train lines and of airports — the latter except for Rzeszow),

d) large share of areas under various forms of nature protection, which makes
investment projects in transport more difficult,
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e) historically conditioned underdevelopment of the settlement network, one of
the essential objectives of the regional policy in this region consisting in the support
for the viability of the settlement network.

Due to the abovementioned circumstances, the transport accessibility of the
region is low (for a comparison with other parts of Poland, see Komornicki et
al., 2008, 2010). Current mechanisms of the macro-scale planning, as well as the
manner in which the European cohesion policy is being implemented, are not
fully conducive to the overcoming of these negative circumstances. Experiences
from the first, and partly also from the second programme perspective of the EU
demonstrate that the cohesion policy, despite important financial transfers, also
in the transport sector, is not capable of resolving the most important problems
of the region, and in particular — its infrastructural separation from the rest of the
country. In this situation the need arose of a more in-depth analysis of the prob-
lems of the region in question concerning spatial accessibility and the envisaged
changes in the accessibility due to the execution of the potential transport-related
investment projects.

The purpose of the present paper is to assess the current accessibility in the
macro-regional and provincial setting and the simulation of changes, which may take
place owing to the realisation of the large-scale investment programs and individual
undertakings of both national and regional significance.

Studies concerning accessibility are conducted in Europe for many years. Broad
analyses on the continental scale were carried out, for instance, within the framework
of the ESPON projects (e.g. ESPON 1.2.1 and 1.1.3 projects). The significance of
such studies was quite limited until now in Poland. Accessibility was investigated
from the standpoints of geography and economics. In both cases, though, it was con-
ceived in a traditional manner as the appearance (density) of the respective infrastruc-
ture on a given territory. Studies of the temporal (cumulative), and even more so of
the potential accessibility were undertaken relatively rarely. The situation changed
during the last 5-6 years. This is partly due to the restart of the investment projects in
transport, these projects having been withheld for roughly 20 years. Such projects, es-
pecially when co-financed by the European Union, require broadly conceived evalu-
ation studies, both those carried out ex ante and ex post.

Transport-wise accessibility at the regional level can be studied with a number
of methods (Komornicki et al., 2010). Most frequently, one of the four basic
methodological approaches is applied:

— accessibility understood as the density of infrastructural network and/or net-
work of public transport, related to units of area or to population (the traditional ap-
proach);

— time-wise (cumulative) accessibility, expressed in terms of temporal distance
(in minutes) or economic distance to definite centres (nodes of the network), repre-
sented most often with the isochrone maps or diagrams, showing cumulative poten-
tial (demographic or economic) within the contour of a given isochrone;

— daily accessibility, illustrating the possibility of the return travel to a definite
destination (destinations) during one day, considering simultaneously the capacities
of the infrastructure and the organisation of traffic in public transportation;

— potential accessibility, showing through the value of a synthetic indicator the
sum of relations between all the elements (centres, regions) considered in a given set,
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accounting for the travel time and the significance (attractiveness) of the given units
in the system (demographic, economic or other kind of potential).

The present report refers to two basic methods, that is — potential accessibility
and cumulative (isochrone) accessibility. Additionally, the so-called indicator of ef-
fectiveness of the road and railway networks in the provinces of Eastern Poland was
calculated.

Five provinces were assumed to constitute the area of Eastern Poland, namely:
Warminsko-mazurskie (Warmian-Masurian), Podlaskie, Lubelskie, Swigtokrzyskie
and Podkarpackie (Subcarpathian) provinces. These provinces were included in the
macro-regional Operational Program of the European Union under the name of De-
velopment of Eastern Poland (Fig. 1 — appendix).

SPATIAL ACCESSIBILITY OF EASTERN POLAND IN 2011

As mentioned already, the general potential accessibility of Eastern Poland is
low. All of the provinces considered (except for Swigtokrzyskie) feature the values
of the intermodal transport accessibility indicator (ITAI) that are clearly lower than
the national average.

The study of the spatial accessibility at the level of counties was carried out
on the basis of the ITAI values. Apart from the province of Swigtokrzyskie the
obtained values of ITAI are among the lowest in Poland (Table 1). Lower values
are observed only in the Zachodniopomorskie (Western Pomeranian) province.
Thus, only in the province of Swigtokrzyskie the average accessibility of the
county node in 2011 exceeded the national average, while in the remaining prov-
inces of Eastern Poland the indicator value ranged between 82.3% and the mere
73.3%. The apparently better position of the province of Swigtokrzyskie results
largely from its central location and thus smaller geographical distances to many
large (demographically and economically strong) centres in the middle of Poland.
Some significance ought also to be assigned the advanced construction of the S7
expressway. Its ready segments (Grojec-Jedlinsk and Skarzysko-Kielce) improve
accessibility to the Warsaw node, featuring large mass. Hence, accessibility of
Warsaw is relatively better from Kielce than from Biatystok or Lublin. From
among the remaining provinces of the macroregion, relatively the best is the situ-
ation of the Podkarpackie (Subcarpathian) province, which benefits by now al-
ready to an extent from the terminated part of the motorway A4. Despite the lack
of the eastern segment of this motorway, the accessibility from the Podkarpackie
(Subcarpathian) province to the strong centres of southern Poland is quite good.
Some positive influence on the respective value of the ITAI is also exerted by
the quite good technical condition of the railway line Cracow-Rzeszow (having
been modernised and featuring higher technical speeds) and the existence of the
Rzeszéw-Jasionka airport.

The values obtained of the ITAI indicator are the resultant of the distribution of
population and economic activity over the national space (as the pre-conditions for
the passenger and cargo traffic) and of the location of transport infrastructure — first
of all roads of national significance, motorways, as well as modernised, fast railway
lines and airports.
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Table 1
Average value of ITAI of a county node in a province in 2011

Voivodeship WMDT | WMDT in relation to the national
average (in %)
1 |Slaskie 0,4368 130,5
2 |Lodzkie 0,4143 123,8
3 | Opolskie 0,3971 118,7
4 | Matopolskie 0,3929 117,4
5 | Wielkopolskie 0,3663 109,5
6 | Swigtokrzyskie 0,3638 108,7
7 | Mazowieckie 0,3549 106,1
8 | Kujawsko-Pomorskie 0,3416 102,1
9 | Dolnoslaskie 0,3291 98,4
10 | Lubuskie 0,3054 91,3
11 | Pomorskie 0,284 84,9
12 | Podkarpackie 0,2755 82,3
13 | Lubelskie 0,2733 81,7
14 | Warminsko-Mazurskie 0,2579 77,1
15 | Podlaskie 0,2454 73,3
16 | Zachodniopomorskie 0,2349 70,2

Hence, the value of the indicator in a given county depends to a large extent
upon the existence (or absence) of the modern infrastructure along the directions
towards the largest national metropolises. Decreasing values of the indicator within
the peripheries and close to the state boundaries are, therefore, a natural phenom-
enon. Yet, as such, it constitutes the evidence for the need of making significant
transport-related investments on such areas. Geographical distantness of the bor-
der-adjacent provinces is a fact and cannot be changed. Similarly, the decongestion
of the masses (that is — dispersion of the population and of the business activities),
even though theoretically possible, can hardly be achieved through the instruments
of regional policy. Even if such a decongestion takes place, it is usually a very
lengthy process, for which the preceding development of infrastructure is a neces-
sary condition. In this situation the sole real tool for the change of the potential ac-
cessibility on the peripheral areas is constituted by the transport-related investment
projects.

The image of the distribution of values of the indicator in Eastern Poland (shown
in Fig. 2 — appendix) demonstrates that higher accessibility characterises the counties
of the macroregion that are situated closer to the infrastructure ensuring higher speed
of travelling to Warsaw, to the region of Cracow and the Upper Silesian conurba-
tion, as well as to Gdansk. This gives a better position for almost entire area of the
province of Swigtokrzyskie, the western part of the Podkarpackie (Subcarpathian)
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province (the previously mentioned influence of the motorway A4) and the Warmin-
sko-mazurskie (Warmian-Masurian) province (good access to Gdansk and A1 motor-
way). In the case of the north-western part of Lublin region (where higher values of
ITALI are also observed) it is the geographical closeness of Warsaw that appears to be
the most important (with definite influence being also exerted by the projects along
the course of the expressway S7.

All of the provinces considered display strong internal differentiation in terms of
values of the ITAI. Values of accessibility change most often on their territories along
the West-East direction (this fact applying also to Swietokrzyskie province). The dif-
ferentiation is relatively the smallest within the province of Podlaskie, which is in
the worst position in terms of accessibility. Levels of ITAI exceeding the national
average are observed in the entire western and central parts of Swigtokrzyskie prov-
ince, and in the county of Sandomierz, as well as in single counties of Podkarpackie
(Subcarpathia), Lubelskie and Warminsko-mazurskie (Warmia-Masuria) provinces.
Virtually all of the counties directly adjacent to the eastern border feature the value of
ITAI at the level below 75% of the national average.

fable? Values of ITAI for the provinces of Eastern Poland in 2011
WMDT value In relation to the national average
(Poland = 100%)
Poland 0,3346 -
Lubelskie 0,2733 81,7
Podkarpackie 0,2755 82,3
Podlaskie 0,2454 73,3
Swigtokrzyskie 0,3638 108,7
Warminsko-mazurskie 0,2579 77,1

Table 3 shows the travel times by passenger car and railway between all Polish
regional centres. The average value of these times can be interpreted as the degree
of integration of the capitals of the eastern provinces with the national settlement
system. Among the cities of interest in this study Kielce is integrated most strongly,
followed by Lublin and Olsztyn, while Biatystok and Rzeszéw obviously drag be-
hind. Attention ought also be paid to some of relations between the towns of Eastern
Poland and the closest large centres (exceeding half a million inhabitants). In rail-
way transport the shortest time of travel is noted between Kielce and: Cracow (103
minutes), Katowice (122 minutes) and Warsaw (134 minutes). Besides, railway
travel times below 2.5 hours (sometimes interpreted as the condition of conveni-
ent daily accessibility) are noted for connections between Rzeszow and Cracow,
Lublin and Warsaw, as well as between Biatystok and Warsaw (143, 147 and 144
minutes, respectively). Olsztyn does not feature any railway connection fitting
this standard.
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Now, in car transport, travel times below 2.5 hours from Kielce are observed for
its connection with Cracow, Katowice and Lodz. The limit of 2.5 hours is slightly
exceeded on the way to Warsaw. The remaining centres considered note such accept-
able travel times for cars only for one large city each (Biatystok and Lublin — in con-
nection with Warsaw, Rzeszow with Cracow and Olsztyn with Gdansk). In the case
of Olsztyn the travel time to Warsaw by car is 155 minutes.

Summing up, it can be stated that the sole well network-wise integrated centre
is Kielce. Again, let us emphasise that this is mainly the effect of the geographical
location of the city, and not of the effective infrastructure. The remaining cities are
linked with the metropolitan system (and thereby also with the European one) by the
intermediary of just one “principal direction® (only in the case of Olsztyn there are
two such directions). This leads to the conclusion that transport-related investment
projects are especially important on these directions. This might, though, also indi-
cate the need of gradual improvement of movement over the alternative directions
(e.g. Lublin-Cracow and Rzeszow-Warsaw).

SIMULATION OF CHANGES IN POTENTIAL ACCESSIBILITY
OF THE COUNTIES OF EASTERN POLAND

According to the data from the General Board of National Roads and Mo-
torways, in the middle of 2011 there were in Poland 1 428 km of motorways and
expressways under construction, of which approximately 389 km in the five prov-
inces of Eastern Poland. This means that around 27% of all the national roads
constructed in the years 2011-2014 are situated in Eastern Poland. This share might
be considered relatively high, given that the share of these provinces in the popula-
tion number is 21%. Of these projects, the largest proportion is carried out in the
Podkarpackie (Subcarpathian) province (178 km, mainly A4 motorway over the
segment Szarow-Ukrainian border) and in Warminsko-mazurskie (Warmian-Mas-
urian) province (85 km, mainly the consecutive segments of the S7 expressway).
There are relatively less such projects underway in Lubelskie province (54 km)
and in Podlaskie (49 km). The length of the expressways under construction is the
smallest in Swigtokrzyskie province (only 24 km, including the already terminated
segment of S7 Skarzysko-Kamienna — Wystepa). The peak length of terminated
road segments in Eastern Poland was envisaged for the year 2012 (Table 4). This
year was expected to constitute a breakthrough on the national scale, but finalisa-
tion of work on 280 km of roads of national significance in Eastern Poland would
constitute a visible advance in relation to the current state of road infrastructure in
this area.

The most important railroad projects, realised in the framework of the Opera-
tional Program Infrastructure and Environment 2007-2013 on the area of Eastern Po-
land included: modernisation of the railroad line E 30/C-E 30, the segment between
Cracow and Rzeszow (with total cost exceeding 3 500 million PLN), modernisation
of the railroad line E65/C-E 65 over the segment Warsaw-Gdynia, the areas of LCS
Itawa, LCS Malbork and LCS Dzialdowo, and modernisation of the railroad line E
20/C-E 20 on the segment Siedlce-Terespol. The “waiting list” of projects contains
also the following items: adaptation of the Central Railway Line to the speed of 250
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Table 4

The expressways and motorways in construction in the Eastern Poland in 2011
(expected date of completion in the years of 2011-2014)

z weztem

Section Voivodeship Length | Expected date of
(km) completion

A4 Rzeszow Zachdd — Rzeszow podkarpackie 3,5 | 04/2010—-10/2011
Centralny
A4 Rzeszow Centralny — Rzeszow | podkarpackie 6,9 | 02/2010—08/2011
Wschod
S7 Skarzysko-Kamienna — Wystgpa | §wigtokrzyskie 16,7 | 01/2009 — 04/2011
S7 Elblag — Pasliek warminsko-mazurskie | 14,6 | 10/2008 —07/2011
S19 (1x2) Stobierna — Jasionka podkarpackie 3,8 | 02/2010—09/2011
S19 Jasionka — Rzeszow Wschod | podkarpackie 3,1 | 02/2010-09/2011
S19 Rzeszow Zachéod — Swilcza podkarpackie 5 | 04/2010—10/2011
S74 Kielce — Cedzyna swigtokrzyskie 4,2 | 04/2009 —10/2011
S74 Kielce, odcinek miejski swigtokrzyskie 2,7 | 07/2010 - 10/2011
Eastern Poland (2011) 60,5
Poland (2011) 280,3
A4 Radymno — Korczowa podkarpackie 22,0 11/2009 - 04/2012
A4 Jarostaw, w. Wierzbna — podkarpackie 25,0 | 10/2009 —04/2012
Radymno
A4 Rzeszow Wschod — Jarostaw podkarpackie 41,2 | 09/2010 - 05/2012
A4 Krzyz — Dgbica Pustynia podkarpackie 34,8 | 07/2010 —06/2012
A4 Dgbica Pustynia — Rzeszow podkarpackie 32,8 | 05/2010—-06/2012
Zachodni
S19 (1x2) obwodnica Kocka i Woli | lubelskie 7,7 | 08/2009 — 04/2012
Skromowskiej
S8 Jezewo — Biatystok podlaskie 24,5 | 08/2009 —04/2012
S8 obwodnica Zambrowa i podlaskie 11,1 11/2009 — 06/2012
Wisniewa
S51 obwodnica Olsztynka warminsko-mazurskie 6,0 | 05/2009 —06/2012
S7 Olsztynek - Nidzica warminsko-mazurskie | 27,8 | 04/2009 — 06/2012
S7 Kalsk (Pastgk) — Mitomtyn warminsko-mazurskie | 37,0 | 02/2010-07/2012
S12/17 w. Witosa — Piaski lubelskie 13,8 | 11/2010—11/2012
Eastern Poland (2011) 283,7
Poland (2011) 982,8
S12/17 Kuréow w. Sielce — lubelskie 24,7 | 03/2011 —03/2013
w. Bogucin
S12/17 w. Bogucin — w. Dabrowica | lubelskie 7,3 | 06/2011 —06/2013
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Values of ITAI in relation to the national average
(Poland = 100 %)
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Fig. 1. Values of ITAI in 2011 (average for Poland = 100%)
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Fig. 2. Changes in the values of the ITAI resulting from the termination
of the currently realised road (A) and railway (B) projects



Section Voivodeship Length | Expected date of
(km) completion
Eastern Poland (2011) 32,0
Poland (2011) 114,6
S61 Szkocja-Suwatki Lotnisko podlaskie 13,0 | 03/2011 —09/2014
Eastern Poland (2011) 13,0
Poland (2011) 50,6

Source: own elaboration on the basis of data from www.gddkia.gov.pl and www.skyscrapercity.
com (as of September 2011)

km/h over the segment Grodzisk Mazowiecki-Zawiercie (planned total cost of this
project amounts to more than 3 200 million PLN), modernisation of the railroad line
E 75 “Rail Baltica* Warsaw-Bialystok-border with Lithuania, as well as improvement
of the quality of transport services through improvement of the technical condition
of the railway line no. 91 (E 30) Cracow-Medyka on the segment Rzeszow-Medyka.
The segments, which had been put on the “waiting list”, were not accounted for in
the simulation of the changes in accessibility. It is worth adding that within the frame-
work of the Regional Operational Programs other, relatively smaller undertakings
are being realised concerning railway network. Such projects include, in particular,
in Lublin province: modernisation of the railway line no. 30 Lukoéw-Lublin North
over the segment Lubartow-Lublin North, reconstruction of the transport node with
modernisation of the railway bridge and the underground passage within the confines
of the railway station in Lublin, modernisation of a part of technical infrastructure
of the railway line no. 7 Warsaw East-Dorohusk within the confines of the passenger
stop Lublin North and the station in Swidnik, meant to improve the transport effec-
tiveness within the agglomeration, as well as modernisation of the railway line no.
63 Dorohusk-Zawadowka Naftobaza (SZ) over the segment between state border and
Dorohusk.

The results of simulations of changes in potential accessibility, the ITAI indica-
tor, due to implementation of the transport-related projects, both in road and railway
transport, are shown in Fig. 2 (appendix).

The projects concerning road infrastructure shall bring much bigger changes
in the accessibility of provinces of Eastern Poland than the railway-related projects
(Table 5). This is the consequence of both the magnitude of investments into road
projects and the relatively higher intensity of traffic (in freight and — especially — in
passenger traffic) in road transport compared to railway transport.

The improvement of accessibility, resulting from investments into the road net-
work, will be the highest in the Podkarpackie (Subcarpathian) province. This prov-
ince shall be the only one in Eastern Poland featuring the increase of the value of ITAI
higher than on the average in Poland (exceeding 5%). The reason of such a significant
improvement in Podkarpackie (Subcarpathia) lies mainly in the finalisation of the sole
motorway that is under construction in Eastern Poland, A4 (eastern segment stretching
between the border with the province of Matopolskie and the boundary with Ukraine).
It is clearly seen that the biggest changes in the accessibility, resulting from the con-
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Table 5
WMDT change as a result of completion of road and railway being in construction in 2011

WMDT value WMDT change
Road | Railway
In relation to the national average Road Railway
(Poland = 100%)
Poland 0,3518 0,3352 105,1 100,2
Lubelskie 80,4 81,8 103,5 100,3
Podkarpackie 82,6 82,5 105,5 100,4
Podlaskie 72,3 73,2 103,7 100,0
Swiqtokrzyskie 106,0 108,6 102,5 100,1
Warminsko-mazurskie 75,7 77,4 103,3 100,5

struction of the A4 motorway take the spatial shape of a fan, reaching with its southern
edge the county of Bieszczady Mts., and with the northern edge — the southern parts
of the province of Lublin. The southern parts of the Lublin province shall also ben-
efit from the realisation of the project related to the expressway S17 Kuréw-Piaski.
Important changes are also observed in the western part of the Warminsko-mazurskie
(Warmian-Masurian) province (the effects of construction of the northern fragment of
the expressway S7), and also in the vicinity of Bialystok (improvement in the entry
to Bialystok from the West due to construction of the segment of the expressway S8
Jezewo-Bialystok, and improvement resulting from the finalisation of the relatively
distant, but exerting significant influence on the province of Podlaskie, A2 motorway
segment Strykow-Konotopa, owing to which the accessibility of Podlaskie to the
areas of central Poland shall greatly improve). The smallest changes in the nearest
years shall concern the area of Masuria (especially the northern part of the region,
situated along the border with the Kaliningrad district of the Russian Federation).
The sole bigger investment project, related to that area is modernisation of the na-
tional road no. 16 and construction of the Etk beltway.

Concerning railroad transport the biggest changes shall be observed in the
Warminsko-mazurskie (Warmian-Masurian) province owing to the project related to
the line E65/C-E 65 over the segment Warsaw-Gdynia on the areas of LCS Itawa,
LCS Malbork and LCS Dzialdowo. Relatively important changes shall occur also in
the Podkarpackie (Subcarpathian) province, where the northern part of the province
shall improve its accessibility in a particular manner due to modernisation of the rail-
way line E 30/C-E 30 over the segment Cracow-Rzeszow. Then, the northern areas of
the Lublin province shall benefit from the modernisation of the railway line E 20/C-E
20 over the segment Siedlce-Terespol. The remaining areas of Eastern Poland shall
not improve significantly their accessibility owing to the realisation of these railway-
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related undertakings. Thus, provinces of Podlaskie and Swigtokrzyskie shall not im-
prove at all their accessibility in the effect of the current railway projects. It could be
concluded that investment into railroad network, even in the form of large projects,
give, as compared to those related to roads, relatively point-wise or linear effects in
terms of changes in accessibility. On the other hand, road projects, in view of the so-
called network effects and the density of the road network bring the consequences in
terms of improvement of accessibility over a much bigger territory, which takes often
the shape — in the case of individual projects — of a catchment basin or a fan.

CONCLUSIONS AND RECOMMENDATIONS

Transport-wise accessibility (both potential and cumulative) constitutes an
important indicator characterising the spatial units of regional and local levels in
the perspective of their development capacities. The analyses and simulations con-
ducted demonstrated that the indicators considered are characterised by a signifi-
cant spatial differentiation. Therefore, these indicators are a useful tool, alternative
with respect to the classical indicators (the macroeconomic ones, such as the GDP,
but first of all the transport-related ones, such as, for instance, network density, or
even the density or magnitude of traffic). The classical transport indicators show,
first of all, the level of satisfaction of demand for infrastructure. They do not ac-
count for the information content, associated with the role of infrastructure as the
element stimulating development (and, simultaneously, demand for infrastructure).
That is why, in the context of regional development, the results obtained may be
interpreted in several different ways:

— low level of transport accessibility ought to be perceived as a barrier to devel-
opment; identification of strong connections in space with simultaneous low acces-
sibility provides the evidence for the existence of bottlenecks in the transport system
and the need of undertaking investment activity; it may, though, also be interpreted
as the premise for the decongestion of definite functions (e.g. public service outlets to
be established in better accessible locations);

— high level of accessibility is an important development premise; if, in condi-
tions of good accessibility definite interactions do not take place, this situation can be
treated as an indication for undertaking other regional policies stimulating spatial in-
teractions (like, e.g., finding the hinterland for the emerging outlets and institutions);
good accessibility might also be interpreted as the justification for concentration of
certain functions;

— comparison of the results of simulation of changes in the values of the poten-
tial accessibility indicators after the implementation of definite investment projects
gives the basis for the assessment of rationality of the concrete development-oriented
plans; inclusion of the economic element in the simulations (like, e.g., investment
cost) allows also for the comparison of the potential outlays needed to achieve the as-
sumed improvement in accessibility through construction of transport infrastructure
or, alternatively, decongestion of services.

In conditions of the here considered macroregion of Eastern Poland the most
important direction of interpretation is the identification of the zones of low acces-
sibility, as the barriers to development, including, first of all, the barriers for: (a)
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development impulses between central and eastern Poland (linking up of the eastern
provincial centres to the network of the largest cities); (b) development impulses be-
tween the provincial capitals and their outer zones.

The analysis of potential and cumulative accessibility yields solid prerequisites for
formulation of recommendations for the transport policy in the context of setting the
stages and priorities in the planning of respective activities on the territory of Eastern
Poland. The fundamental conclusion from the analyses performed is the confirmation
of the need to improve the accessibility of the area in question, first of all through
construction of transport routes of high speed, linking main centres of Eastern Poland,
that is — Biatystok, Lublin, Rzeszow, Olsztyn and Kielce, with the biggest cities in Po-
land, primarily with Warsaw, Cracow and the Tri-City (Gdansk, Gdynia, Sopot). In this
perspective the natural priorities are associated with the finalisation of the motorway
A4 up to the Polish-Ukrainian border, of the expressway S7 over its entire length from
the Tri-City to Rabka, as well as the construction of two expressways, linking Warsaw
with Bialystok (S8) and with Lublin (S17). The study confirmed also quite clearly the
significance of the investments into new bridges over Vistula, this river remaining one
of the barriers limiting the accessibility of Eastern Poland.

Conform to the argumentation of the proponents of the so-called new econom-
ic geography, owing to the improvement of transport infrastructure of interregional
character, there follows the drainage of resources from the poorer regions. This prop-
osition, though, must be treated — in Polish conditions — as debatable, to say the least.
The drainage of resources, especially in the form of migration (of population, and
hence also of the micro-businesses) from the provinces of Eastern Poland to Warsaw
or Cracow, and to other cities of central Poland, has already been taking place for
some time and constitutes a natural, hardly controllable process. This process results
from the very differences in the levels of economic development, the differences in
the capacities of the labour market, and the differences in wages. In the conditions of
serious underinvestment and poor spatial accessibility, the improvement of the state
of infrastructure might rather act against the course of these processes. It constitutes
a necessary (although, naturally, not sufficient) condition for stimulating the exter-
nal investments. It also causes some migrations to be replaceable by job commut-
ing (sometimes in the flexible work settings, supported by telework), which allows
for the preservation of numerous services (including the market-oriented ones) in
the locations of residence of the commuters. Besides, development of infrastructure
would enable the inhabitants of the areas considered to take advantage of the effects
of knowledge diffusion and exchange of experiences, while the entrepreneurs from
the territory of Eastern Poland, producing under relatively lower costs would expand,
owing to improved infrastructure, the geographical sales markets for their products.
The key issue, though, is to strengthen the most important centres of the region by
linking them up to the national and European networks. This is the condition for the
development of the metropolitan functions in these cities, and thereby — for attaining
the competitive positions by them (in the domains of both migrations and commut-
ing) with respect to Warsaw and Cracow.

An important conclusion, resulting from the analyses conducted, is also the ob-
servation that improvement of accessibility within the area of Eastern Poland may
be realised by implementation of investment projects located in other regions, and in
particular — in central Poland. This is demonstrated by the high indicators of effec-
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tiveness (in terms of improvement of accessibility in the five provinces considered)
for the construction of the motorway A2 between Warsaw and Lodz, and for the fi-
nalisation of the Warsaw road node. This observation has its consequences of institu-
tional character and may be translated into the principles of allocation of means in the
framework of the cohesion policy in the consecutive programming periods. Adoption
of the principle of conditionality, based on the effectiveness of the activities under-
taken may signify that the condition for granting direct support is not constituted by
investing on the territory receiving the support (as this is the case nowadays), but
investing that secures a definite effect on the area receiving the support.

It appears that in view of the macroeconomic and fiscal problems, as well as dis-
tant perspective of the membership of Belarus and Ukraine in the structures of the
EU, realisation of the border-adjacent road segments, that is — the ones situated to the
East of Biatystok (S19), Siedlce (A2) and Lublin (S12 and S17) may get delayed to
the period after the year 2020. Only the currently constructed motorway A4, and the
expressway S61 towards the border with Lithuania in Budzisko, find economic justifi-
cation, and guarantee improvement of accessibility of towns located within the border
areas (Suwaltki, Przemysl). Solely the political changes in Belarus and opening up of
the Polish-Belarusian border may in a farther perspective result in the need of construc-
tion of the expressway in the direction of Grodno (Hrodna) and the motorway A2 from
Siedlce towards Brest. Without the necessary political changes in Belarus the intensity
of traffic over these road segments shall remain comparable to that on the expressway
S22 in the direction of Kaliningrad — that is: marginal or hardly noticeable.

Eastern Poland is an area, where historical circumstances made the role of rail-
way infrastructure relatively lower than that of road infrastructure. Priority in railway
transport ought to be assigned, therefore, first of all to the improvement of train ac-
cessibility to Warsaw over the directions from Biatystok and Lublin, and to the ac-
celeration of activities associated with modernisation of the railway lines connecting
Warsaw with the Tri-City, and Cracow with Rzeszoéw. In the regional traffic highest
importance ought to be assigned to the agglomeration-related transport, primarily
around Rzeszow and Lublin, so as to increase the radius of influence of these cities in
the domain of daily job commuting with public transport. It is, however, worth pay-
ing attention to the fact that the simultaneous improvement of the road connections,
parallel to the railway lines, given the relatively limited changes in the train speeds,
would result in further intermodal shift of demand in the direction of road transport.
Besides, agglomeration railways are an effective future-oriented option only under
the condition of high quality equipment, adapted to the needs of the 21* century,
improvement of infrastructure of railway stations, as well as a change in the image
of the railway operators, which may take place only in a further temporal perspec-
tive (that is — most probably only after the year 2020). The interviews, conducted by
the team of present authors at the self-governmental bodies, e.g. in Sanok with the
representatives of the county office, confirm the proposition that railway transport
might constitute an alternative for the road transport uniquely under the assumption
of existence of fast and comfortable connections. On the other hand, improvement of
railway connections with selected important travel destinations, such as, for instance,
airports, is definitely recommended. In this perspective the decision on construction
of the railway connection between Lublin and the airport in Swidnik ought to be as-
sessed very positively.
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TPAHCIIOPTHA JOCTBIIHOCT B U3TOYHA ITOJIIIA

T. Komopnuyku, I11. Pocux, M. Cmennsk

(Pe3omMme)

Wzrouna [lonma e MakpopernoH, KOMTo 3aeMa nepudepHo MoaoKeHUue KaKTo
B HaIMOHAJICH, Taka M B eBporeicku Mamad. [IpoBuHnMKTe, BIU3aIIM B HETOBUS
ChCTaB, CajaT KbM Haii-OequuTte pernonu B EBpomeiickust cblo3. B To3u KOHTEKCT
PasBUTHETO HA TPAHCIOPTHATA MH(PACTPYKTypa ce CIIOMEHaBa KaTo €ANH OT OCHOB-
HUTE UHCTPYMEHTHU B PETHOHAIHATA U TEPUTOPHUAIIHATA IIOJUTUKA, KOWTO MOXKE J1a
YCKOpH Pa3BUTUETO HA TEPUTOPUSATA U J1a HAMAJIM OTPULIATEIIHUTE IIOCIEAULH OT I1e-
pudepHoTo 1 nojoxeHue. CeraniHara TpaHCIOPTHA JOCTBHITHOCT B paiiOHa € HHUCKA.
CbBpeMEHHNTE MEXaHU3MHU Ha MakpoIUIaHWpaHe, KaKTO M HaUMHbBT Ha MPOBEK/aHE
Ha eBpolleiicKaTa IMOJMTHKA 3a COMMKaBaHE B HUBOTO Ha pa3BUTHE HE JaBaT IIbJ-
Ha TapaHiysl 3a IPeoJoIsIBaHe Ha HeraTuBHUTE oOcTosTencTsa. ETo 3amo ce Hana-
ra 1o-3aJbJI004eH aHalu3 Ha MPOoOJIeMUTE B PETHOHA, CBbP3aHU C TEPUTOpHATIHATA
JIOCTBITHOCT U IIPEIBUKIAHUTE B HESl IPOMEHU KaTO PE3ylTaT OT U3IbIHECHUETO Ha
ObaelmM MHBECTHLMOHHHU NMPOEKTH B cdepara Ha TpaHcrnopra. Llenara Ha mpexacra-
BEHATa CTaTWs € Jja CE HallpaBU OLICHKA HA ChLICCTBYBAIATa JOCTBIIHOCT HA HUBO
MaKpOPETrMOH U MPOBUHIIMA U J1a CE Pa3paboTAT MO 32 €BEeHTYAIIHUTE IPOMEHH,
KOUTO MOTaT Aa HACTBILT NMPH PEaM3UPaHETO Ha eApoMallabHu MHBECTUIMOHHU
[IPOrpaMy U UHAUBUAYAIHU JIEHHOCTU OT HALIMOHAJIHO U PETHOHAIIHO 3HaueHue. 13-
BBPIICHUTE aHAJIM3U U Pa3pabOTEeHUTE MOJEIH MOTBBP)KAABAT, ue ce HalionaBar
CBILECTBEHU TEPUTOPUAIIHU Pa3IMYUs B pa3mIeKJaHUTE TokazaTesn. OCHOBHOTO 3a-
KJIIIOYCHUE €, Ye € HeOOXOIMMO Ja ce MO00pH JOCTHITHOCTTA B H3CIISIBAHUS PETHOH
4ype3 Ch3[aBaHETO Ha MapLIPYTH 32 BUCOKOCKOPOCTEH TPATCIOPT, KOUTO CBBP3BAT
BaXHHU 1eHTpoBe B M3rouna [lomma, Hanpumep bsumncrok, JlroOnun, Kenrys, On-
mmH 1 Kuenie, ¢ Hali-rojeMuTe TpajgoBe B cTpaHara, ocodeHo ¢ Bapmasa, Kpakos n
Tpolikara rpajgose ['nanck, I'muns u Conor.

Jpyr BaxxeH M3BOJI, KOWTO MPOU3THYA OT aHAJI3HTE, €, Y€ O00PSBAHETO HA A0C-
ThiHOCTTA B M3TO4Ha [lomia Moxke 1a ce IOCTUTHE Ype3 peanu3upaHeTo Ha UHBEC-
TULMOHHM TIPOEKTH B JPYTH PErHOHH, 0coOeHOo B enTpanHa [lomma. Tosa ce noka3sa
C BUCOKHUTE CTOMHOCTH Ha MOKa3aTenuTe 3a eeKTHBHOCT (II0J0OpEeHa AOCTBHITHOCT B
NeTTe U3CIEBAHU IPOBUHIIMMN) OT U3rpakJaHeTo Ha MarucTpana A2 mexay Bapiasa
u Jloa3 ¥ OT 3aBBPIIBaHETO HAa ITBTHUS Bb3e pu Bapmasa. HabnroneHneTo uma cBou-
T€ MOCIEACTBUS OT MHCTUTYLIUOHAJICH XapaKTep — J1a Ce IPEMUHE KbM IIPUHLIMIIATE HA
pasIpezeeHre Ha CPEACTBAa B PAMKHUTE Ha MOJUTHKATA 3a CONMKaBaHe B HUBOTO Ha
pa3BUTHUE B IIOPEIHU MIPOrPAMHU [IEPUOAU. Bb3IpreMaHeTO HA MPUHIIMIIA HA YCIIOB-
HOCT, OCHOBaBalll ce Ha €(DeKTUBHOCTTA OT MPEANPHETUTE ACHHOCTH, MOXKE J1a O3Haa-
Ba, 4€ YCJIIOBUETO 3a IPENOCTaBsIHE HA IPsKA MIOJKPEIa HE Ce CBEXK/IA 10 UHBECTUPAHE
Ha TEPUTOPUSITA, TIOJTy4YaBalla NojKperna (KakTo CTaBa AHEC), a 0 UHBECTHPAHE, KOETO
Jla OCUTYPH OIIpesiesicH eeKT 3a PeruoHa, moyvaBall MoAKpera.
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ANALYSIS OF SPATIAL AND TEMPORAL CHANGES
OF INFORMATIZATION IN CHINA

Kunzi Zhu', Jinming Sha', Yugin Liu', Saiping Xu', Rumiana Vatseva’

Since China‘s entry into the information society, the researchers have discovered the ex-
istence of the “digital divide” among regions. For this phenomenon, researches were focused
on economics perspective, but lack of scale thinking in geography. Based on literature review,
correlation analysis and anlysis of the hierarchy process, it is established informatization de-
velopment index (IDI), and then calculated IDI for the 31 provinces in China in 2001-2011.
The findings of this study are as follows. Firstly, national IDI steadily improved from 2001
to 2011. Secondly, there are significant regional differences in informatization, and the IDI
declines gradually from Eastern China to Western China. From 2001 to 2011, the develop-
ment of IDI in Eastern China is faster than Central China and Western China, and the regional
digital gap is becoming bigger. While, the development of IDI in Western China is faster than
Central China, and the regional digital gap is becoming smaller. Finally, provincial digital gap
in Western China is smaller than before, but in Eastern China it is becoming bigger. In addi-
tion, the study also shows that China‘s informatization is the response of economy, but the
polarization degree of informatization is larger than economy.

Key words: informatization development index (IDI), scale, digital divide, spatial — tem-
poral change, China

INTRODUCTION

The widely use of information and communication technologies (ICT) has pro-
duced “the end of geography” (O’B ri e n, 1992), namely, the popularization of ICT
resulted in distance friction loss due to information transmission. Facing with this
challenge, geographers have made a positive response from aspects of theory (J i,
1988; Sha, Shi, 1996; Bakis, Lu,2000; Zhou etal, 2004; Sun, 2012) and
practice (Hu, 2003; Liu et al., 2004; Li, 2006; Liu, 2007; Lu et al., 2008; Dunnin g,
2009; Statistical Research..,2010;Nian etal,2010;Wang, Qiu,
2011; Son g, Liu, 2013a,b), and proved that information technology did not lead
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to the geography death. For the significant differences among countries or among re-
gions in information infrastructure, application level of information technology etc.,
the “digital divide” theory is becoming popular.

Currently, the digital divide analysis of regional and provincial in China are fo-
cused on two aspects: 1) with only one index (Liu,2007; Nian etal.,2010;Wang,
Q1iu, 2011), such as internet penetration rate, mobile phone penetration rate, and so on;
2) using comprehensive indexes to rank simply (Statistical Research..., 2010;
Hu, 2003; L1i,2006; Song,2012; Son g, Liu, 2013). The level of informatization
development is a comprehensive concept, the above two aspects remains unconvinc-
ing. For this reason, it is necessary to establish a comprehensive index system in the
view of information geography, and apply the multiple-scales methods to analyze the
spatial-temporal change of regional and provincial informatization of China. The aim
of this article is to provide decision basis for the national informatization process and
economic development, and also rich the research methods and research content of
information geography.

MATERIALS AND METHODS

INDEX OF IDI

Since the mid-1990s, the information and communication technologies (ICT)
have became the core of the measurement of informatization (R e n, L i, 2011). Such
as the Information Industry of China issued the ,,National Informatization Indices
Program* in 2000 (The Ministry of information industry, 2013), the National Bureau
of Statistics proposed information development index (Y an g et al., 2011) in 2005
and optimized it in 2011. In 2007, the International Telecommunication Union (ITU)
launched the informatization development index (IDI ) (International Telecommu-
nication Union, 2011). Based on the above three sets of representative index systems,
32 indicators were been selected on the principles of comprehensiveness, representa-
tiveness, science oriented and data availability. Then, we did correlation analysis with
them, and excluded the highly relevant indicators and built an appropriate IDI index
system eventually (Table 1).

WEIGHT OF INDICATORS

Currently, the analytic hierarchy process method and the principal component
analysis method are the representative methods to calculate the weight of IDI indica-
tors, but the analytic hierarchy process method is better than the principal component
analysis method to reflect the information elements layered and classification level
(Song,Jiang,2001), it is more practical for macroeconomic policy-making, also.
So, we used the analytic hierarchy process method to calculate the index weight, and
the main steps as follows: 1) Send ,,expert assessment questionnaire®(issued 20, re-
covered 13) to experts in the spheres of information geography, regional economics
and the information industry department. And the questionnaire were designed with
three kinds of scale of ,,important”, “equally important” and “unimportant® to reduce
the burden on expert judgment. 2) Then, results of the expert judgment were collated,
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Table 1

Index of IDI and weight of indicators

Informatization Development Index (IDI)

Level 1 Weight Level 2 Level 3 Synthetic
Weight
Paper Paper prints of Books, mag- | 0.0103
azines and newspapers per
ten thousand people a year
Traditional media | Numbers of broadcast pro- 0.0094
gram per ten thousand a
year
Numbers of TV program per | 0.0094
ten thousand a year
ICT 0.132 | Internet Numbers of domain names 0.0335
resource per ten thousand a year
Numbers of bytes of web 0.0335
pages per ten thousand a
year
Telephone Call time of fixed telephone | 0.0180
annual per capita
Call time of mobile phone 0.0180
annual per capita
Optical fiber Length of long-distance 0.1740
density of long- fiber cable per square kil-
distance ometer
Penetration rate of | Numbers of households ca- | 0.0264
cable TV ble TV per hundred families
ICT 0.338 | Telephone pen- Fixed telephone penetration | 0.0242
infrastructure etration rate rate
Mobile phone penetration 0.0242
rate
Computer penetra- | Family computer numbers 0.0923
tion rate per one hundred
Internet penetra- | Numbers of Internet users 0.0983
tion rate per million
ICT 0.182 | ICT Application in | Numbers of the “Top 500 of | 0.0297
application enterprise Chinese enterprise informa-

tion”
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ICT application in | Points of provincial govern- | 0.0541
government ment website
ICT industry in- | Information infrastructure 0.0417
puts investment as a share of
GDP
ICT 0.250 The proportion of total 0.0417
industry investment in R&D invest-
ment
ICT industry out- |Post and telecommunica- 0.1668
put tions business as a share of
GDP
ICT 0.098 | Quality of users The proportion of the popu- | 0.0490
Consumption lation of graduates
ICT consumption | Information consumption 0.0490
coefficient accounting the proportion of
daily consumption

calculated and checked, and the CI of each discriminant matrix was less than 0.1, so
the weights of indicators were qualified (Table 1).

DATA SOURCES AND PROCESSING

The data were collected from the China Statistical Yearbook, China Informa-
tion Yearbook, China Radio and TV yearbook, China Internet Development Statistics
Report and the official website of the Ministry of Commerce in 2002-2012. Due to
the lack of fixed telephone call time per capita and mobile phone call time per capita
between 2001 and 2005, thus respectively use bureau telephone exchange capacity
per capita and mobile phone exchange capacity per capita to replace them. Similarly,
information industry R&D investment accounted for the proportion of total invest-
ment in social R&D with the proportion of tertiary industry R&D substitute. Other
individual incomplete data were supplemented by linear regression analysis method
or arithmetic mean method.

In this paper we used the basic evaluation model of comprehensive assessment
method, namely a simple linear weighting method:

IDI = Zn:PiWi

i=1
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Table 2

IDI in the 31 provinces of China in 2001-2011

2001 [2002 |2003 |2004 {2005 |2006 [2007 |2008 [2009 |2010 |2011
Beijing 174.9 [ 189.4 [ 193.1]196.0 [205.4 |235.1|313.8 |415.9 |439.9 |430.0 |566.2
Tianjin 827 [94.1 [102.4]106.4 |118.0 [130.6]148.7 [165.3 [182.0 [192.0 [2122
Hebei 422 [486 |562 [68.1 [71.5 [750 [78.7 945 |101.9 |105.1 [119.3
Shanxi 524 [588 |61.4 [70.6 |78.7 [83.6 [89.0 [102.3 |114.7 |114.8 [126.0
;‘/}‘;f;olia 389 [43.6 (475 |53.1 (575 [58.1 |69.4 |73.8 823 855 (978
Liaoning  [59.6 [67.6 |76.3 [89.9 [89.8 [93.8 [103.3 [117.5 [126.9 [134.6 |1432
Jilin 538 [60.0 [65.0 [71.9 (789 [83.5 [87.1 [91.5 [100.6 |102.7 [111.3
Heilongjiang[56.9 [62.2 [69.2 (733 [80.8 |83.4 [89.6 [958 [102.4 [100.0 |106.9
Shanghai  |142.8 [160.7 [201.7 |216.5 [227.6 |221.4 |285.6 [301.6 [325.9 [325.0 |345.2
Jiangsu 564 (625 [80.4 [93.6 [104.7 [117.5[131.5 [139.7 |158.5 |[171.7 [186.3
Zhejiang 712 [84.8 [100.5 [112.8 |124.7 [135.1 [157.1 [170.9 [195.2 [195.7 [214.5
Anhui 45.1 [538 |60.2 [69.1 [742 [80.5 (855 [86.7 [97.7 |104.7 [115.1
Fujian 669 [76.6 |87.4 [97.8 [107.0 [103.6 [127.5 [144.1 [165.9 [165.9 [176.7
Jiangxi 48.0 [53.7 |[58.6 [62.6 [67.8 [71.9 [82.2 834 (973 [922 (1035
Shandong  [50.9 [64.5 [61.9 [63.6 [80.8 [90.5 [98.6 [106.0 [123.4 |[124.1 [141.0
Henan 46.6 |51.5 [559 [67.2 [68.5 (779 [81.7 |89.1 [100.3 [102.7 [112.5
Hubei 523 (568 635 [71.0 (754 [81.5 [904 [97.1 1102 [111.3 [124.4
Hunan 437 1500 |[57.9 [64.8 [69.2 [753 [87.6 947 |103.1 [102.5 [109.3
Guangdong [93.5 [111.3 [121.5 [137.0 [137.9 [145.0 [175.5 [180.6 [189.2 [188.8 |[210.9
Guangxi  [402 [50.8 [59.7 |[71.4 |74.7 |73.5 [82.0 [88.4 (973 (974 |1117
Hainan 43.0 [53.0 |55.6 |62.8 [66.0 |76.6 [88.4 1022 |1053 |112.5 [132.3
Chongging [55.6 |64.0 |67.6 [71.3 |78.5 |87.8 (948 [97.1 [108.0 [111.0 [113.0
Sichuan 455 (502 |[552 [63.1 [67.4 [70.7 [83.6 (904 [1062 [100.4 [111.8
Guizhou (383 (462 [58.8 [63.5 |67.1 |74.1 [82.0 (877 (955 (962 [110.2
Yunnan 392 [46.6 |49.4 |584 |642 [65.1 |73.2 |78.8 863 [89.1 [101.3
Tibet 296 (314 |36.6 (399 (429 [488 [634 [70.0 |746 |81.8 [86.8
Shaanxi 551 |66.4 |77.6 [89.3 [93.9 [100.5[101.7 [108.6 |126.0 [122.0 [132.6
Gansu 46.1 |43.0 |53.4 |[588 [60.5 [59.3 [652 (709 833 [84.2 (937
Qinghai 44.6 |38.8 (447 |469 [49.4 |51.6 [61.7 |[73.4 [80.0 [82.9 (903
Ningxia 549 (567 |58.7 |64.6 [67.7 [749 [83.9 [89.8 [102.0 (1022 |111.4
Xinjiang ~ [38.9 524 [60.2 [64.4 639 |66.4 (772 [89.4 (932 (993 |[113.4
Mean 584 [66.1 |74.1 |81.9 [87.6 [93.3 [107.73 |119.27 |131.45 |133.16 |149.37
10 Ipo6Gnemu na reorpadusra, 3-4/2013 . 145
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In this expression, IDI represented the informatization development index;
P, represented the value of the i-th of level three indicators after dimensionless
processing; W, represented comprehensive weights of the i-th of level three in-
dicators.

Then, the raw data were handled dimensionlessly with means meathod, and the
process as follows. First we calculated the average of the raw data of each indicator
of 31 provincial regions of China (without data of Hong Kong, Macao and Taiwan)
from 2001 to 2011. Secondly we used the average of the raw data of each index as the
reference value 100 to normalize all raw data. So, we substituted the normalized va-
lues into the comprehensive evaluation model to calculate the 31 provincial regions’
IDI from 2001 to 2011 (Table 2).

RESULTS AND DISCUSSION

Spatial-temporal change of the development of China’s informatizaion studied
in 3 kinds of scales: country scale, regional scale and provincial scale. The regions
refer to the Eastern China, the Central China and the Western China. The Eastern
China includes Beijing, Shanghai, Tianjin, Liaoning, Hebei, Shandong, Jiangsu, Zhe-
jiang, Fujian, Guangdong, Guangxi and Hainan. The Central China contains Hunan,
Hubei, Shanxi, Henan, Anhui, Jiangxi, Inner Mongolia, Jilin and Heilongjiang. The
Western China consisted by Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang, Sichuan,
Chongqing, Yunnan, Guizhou and Tibet.

TEMPORAL CHANGE ANALYSIS
OF NATIONAL INFORMATIZATION DEVELOPMENT

National IDI steadily improved from 2001 to 2011, and its mean value con-
tinued growth from 58.4 to 149.4 at an average annual growth rate of 9.9% (Table
3, Fig.1 — appendix), which is faster than the GDP growth rate (8%) in the same
period. From the Fig.1, it can be seen that the IDI growth rate fluctuated significant
in 2001-2011, and it has two down stages and two up stages: 2001-2005 and 2007-
2010 are the decline periods; 2005-2007 and 2010-2011 are the rise periods. This
phenomenon can be explained as follow. From 2001 to 2005, the mobile phone
and the internet as the core of the rapid development of information and commu-
nication technology, at the same time, the traditional fixed-line telephone basically
become saturated and even decreased, so that the growth rate of IDI dropped. From
2005 to 2007, with students who were the College Expansion between 1999 and
2001 into the society, information professionals increased, improving the quality
of information on the subject, information consumption increases, so that the IDI
growth rate increased rapidly. From 2007 to 2008, the world financial crisis had
negative effects on China‘s information industry development and the information
consumption, in addtion, from 2009 to 2010, China carried out network consolida-
tion and canceled nearly 50% of the internet domain names, these factors shows
in IDI growth decline. From 2010 to 2011, with the 3G network fully opened, IDI
growth rebounded soon.

146



SPATIAL-TEMPORAL CHANGE ANALYSIS
OF THE REGIONAL INFORMATIZATION

In time dimension, from 2001 to 2011, the IDI of the 3 regions has increased
quickly (Table 3, Fig.1 — appendix). The IDI of Eastern China increased from 77.0
to 213.3, and its average annual growth rate was 10.7%. The IDI of Central China
increased from 48.6 to 111.9 with an average annual growth rate 8.7%. The IDI of
Western China increased from 44.8 to 106.8 with the average annual growth of 9.1%.
IDI growth rate of the three regions are similar to the national, all of them present two
slow-growth periods and two high-growth periods.

In spatial dimension, the digital divide among regions is obvious. In the 11
years, development level of information technology of Eastern China has always
been significantly higher than the Central China and Western China, but the develop-
ment level of Central China slightly higher than Western China.

Table 3
Development of IDI in China and the 3 regions in 2001-2011
Annual
2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | growth
rate (%)

Eastern | 77.0 | 88.7 | 99.7 | 109.6 | 117.3 | 124.8 | 149.2 | 168.9 | 184.3 | 186.9 | 213.3 | 10.7%

Central | 48.6 | 545|599 | 67.1 | 723 | 77.3 | 84.7 | 90.5 | 101.0 | 101.8 | 111.9 | 8.7%

Western | 44.8 | 49.6 | 56.2 | 62.0 | 65.5 | 69.9 | 78.7 | 85.6 | 95.5 | 96.9 | 106.5| 9.1%

National | 58.4 | 66.1 | 74.1 | 81.9 | 87.6 | 93.3 [107.7|119.3 | 131.4 [133.2|149.4| 9.9%

In order to study the absolute digital divide of the 3 regions, IDI of 3 regions
subtracted of each other by year. The results show that the absolute digital divide
between Eastern China and Western China is small, during the 11 years it has re-
mained around 5.3. The absolute digital gap between Eastern China and Central
China and between Eastern China and Western China are obviously expanded. For
example, the absolute digital divide of Eastern China and Western China is ex-
panded from 28.4 to 101.4 in 2001-2011, and it is expanded by nearly 5.6 times.
The digital divide of the 3 regions has two linear growth phase, in 2001-2005 and
in 2006-2011, the latter growth rate is greater than the former (Fig.2). This is the
result of the dual role that the level of information of eastern part has a good foun-
dation and growing fast.
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SPATIAL-TEMPORAL CHANGE ANALYSIS OF INFORMATIZATION
IN THE PROVINCES

Table 4 shows that the IDI of most of the eastern provinces are higher than
the western provinces in 2011. Beijing, Shanxi and Shaanxi are ranked top in their
regions, at the same time. Beijing’s IDI is the top in China, as well as Shanxi’s and
Shaanxi’s IDI is larger than all provinces, cities and districts of Central China and
Western China.

In the Eastern China, the polarization phenomenon of IDI among provinces is
obvious. For example, Beijing’s IDI is 5.1 times higher than Guangxi, which is the
lowest one. In addition to Beijing, Shanghai and Zhejiang, the IDI of other provinces,
cities and districts are lower than the region’s average value.

In the Central China or Western China, the polarization phenomenon of IDI
among provinces is not obvious. The IDI of central provinces are mostly around the
mean value 111.9, and the polarization is not existed. Compared with the central
provinces, the western provinces IDI has slightly polarization. For example, Shaanxi
has the highest IDI and is 5.1 times higher than that in Tibet, which is the lowest one.

Table 4 also shows that from 2001 to 2011 the average annual growth rate of IDI
of the most eastern provinces, cities and districts is higher than central provinces and
western provinces, the average annual growth rate of IDI of the most western prov-
inces, cities and districts is higher than central provinces.

In the Eastern China, in addition to Guangdong, Liaoning, Shanghai and Tian-
jin, IDI average annual growth rate of other provinces, cities and districts is higher
than the regional average growth rate. And Beijing’s IDI growth rate is 4 percentage
higher then Guangdong. In the Western China, IDI growth rate of Chongqing, Qing-
hai, Gansu and Ningxia is below the regional average annual growth rate, and Tibet’s
IDI growth rate is 4.1 percentage higher than Chongqing. In the Central China, with
the exception of Heilongjiang, Jilin, and Jiangxi, the annual IDI growth rate of other
provinces is greater than the regional average IDI growth rate. The annual IDI growth
rate of Anhui, the top one among provinces, is 3.3 point higher than that of Heilongji-
ang, which ranks in the last place.
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To further analyze the inter-provincial differences and changes in IDI, the CV
(coefficient of variability) among provinces of the 3 regions is calculated by year, and
the CV represents the relative digital divide. The result shows that the digital divide
among provinces in Eastern China is more obvious than Central China and Western
China, and in the Central China it is the smallest one, also. In 2001-2006, the rela-
tive digital divide in Eastern China has been slowly closed, and it is almost remained
unchanged in Western China and Central China. But the phenomenon has changed in
2006-2011, when the relative digital divide in the Eastern China is expanded quickly
while it is reduced rapidly in Western China, but it is kept unchanged in the Central
China (Fig. 3).

SPATIAL DIFFERENCES OF IDI FACTORS

The above studies show that the spatial differences of IDI in China are signifi-
cant. In order to further explain this difference and explore its geographical effects,
the following studies are focused on IDI factors in spatial pattern done by the data of
2011, and explore their relationship with the spatial pattern of the economy.

In ArcGIS using Natural Breaks (Jenks) method on the 2011 IDI and its factors’
index for classification, spatial difference maps are elaborated (Fig. 4 — appendix).
Maps represent the IDI and its factors, which show significant spatial heterogeneity.
In addition to the development of information industry, IDI and its various factors
show a pattern that declines gradually from Eastern China to Western China, which is
similar to the pattern of China’s economy, but also there is a slight difference in some
parts (Fig. 5 — appendix).

In order to further investigate the relationship between the IDI and its factors,
and the GDP per capita, correlation analysis with SPSS is made. The results for the
index of information industry development, IDI and its factors and the GDP per
capita show a considerable linear correlation at the significant level of 0.01 (Table
5), indicating that China’s development of ICT is the response of economy. The
economically developed regions have developed transport infrastructure, concen-
tration of high professional and active market, leading to the layout of ICT infra-
structures, the application of ICT and the production and consumption of informa-
tion to these areas. As for the development of information industry and economy
show not significant correlation is due to the tendency of national policy. “Western
Development” results in that the proportion of investment of communications net-
work infrastructure increases rapidly in local GDP at economically undeveloped
regions, so that the development of information industry is different from other
factors’ spatial pattern.

For a further study of the spatial difference of IDI factors, the GDP per capita,
IDI and its factors coefficient of variation CV are calculated, as a spatial difference
value (Table 6). It indicates: (1) IDI spatial difference is significant, and it’s greater
than the level of economic development’s spatial difference. Thus it is not difficult to
infer that the degree of concentration and disproportion of regional informatization is
higher than regional economic. If the ICT is developed in the unbalanced way, it will
inevitably lead to a more serious polarization pattern. (2) The various kinds of IDI
factors’ spatial difference are very diverse. The spatial difference value of informa-
tion consumption and information infrastructures is closer to the GDP per capita, they
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Table 5
Correlation coefficient of the GDP per capita and the IDI and its factors in China

(p=0.01)
IDI ICT ICT ICT ICT ICT
resource | infrastructure | application industry consumption
GDP 0.771 0.885 0.808 0.852 0.102 0.597
per capita (Insignificant)

are the continuation of economic development inertia. Both factors — information
technology application and development of information industry — contribute little
to the spatial difference of IDI, which means that they show a balanced develop-
ment trend under the guidance of national policy. The information resources have
maximum spatial difference and the polarization phenomenon is very obvious, such
as information resources amount in Beijing is 10 times higher than in Tibet. It can be
inferred that economically developed areas have better infrastructure to attract more
professional and have larger consumer market information, and the result is greater
production volume of information.

Table 6
Spatial difference value of GDP per capita, IDI and its factors
ICT ICT ICT ICT ICT DI GDP
resource infrastructure | application | industry | consumption per capita
204.9% 56.2% 36.9% 22.6% 44.7% 60.9% 47.2%

CONCLUSION

(1) The IDI index system of this article is feasible, the result that is measured
using the indicator system is basically consistent with the National Bureau’s Statis-
tics (Statistical Research Institute, 2010), and it can objectively reflect the law of the
spatial-temporal change of regional and provincial informatization in China.

(2) From 2001 to 2011, the level of development of China‘s ICT is improved
steadily, and its rate is greater than national economy, which is the achievement of the
government vigorously promote the information society.

(3) In regional scale, the IDI gradient is decreased from Eastern China to Western
China, which is consistent with other researchers’ conclusions. During the 11 years,
this pattern did not change, and digital divide between Eastern China and Western
China increased larger. While, the digital divide between Central China and Western
China is very small all the time. Therefore, there are difficulties in bridging the digital
divide.

(4) In provincial scale, the relative digital divide among provinces in Eastern
China is more obvious than Central China and Western China. From 2001 to 2006,
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the relative gap among provinces in Eastern China has been gradually narrowed,
but expanded in 2006-2011. During the 11 years, the relative digital divide among
provinces in Western China is slightly obvious then the relative digital divide among
provinces in Central China, and they got closer since 2006. The relative digital divide
among the provinces in Central China is the smallest, it is also changed at least in
2001-2011.

(5) China’s IDI is the continuation of economic development, and the spatial
pattern of IDI and its factors is the response of the economy spatial pattern. Good
location, well-developed transportation, many high professionals and active market
at economically developed areas make the layout of ICT infrastructure, ICT con-
sumption and production develop preferentially. However, the traditional geographi-
cal space has also been challenged by information space, the polarization phenomena
of ICT is higher than economic, if the ICT is developed in the unbalanced way, a new
polarization pattern would born soon.

(6) This article has some shortcomings as well, the IDI index system can be
further optimized, such as, the proportion of mobile phone users, e-commerce level
and others are added into indicator system. In addition, the article does not study the
ICT*s contribution to economic development, it also does not establish a mathemati-
cal model to analyze the causal relationship between IDI factors and economy, and
these studies may offer more decision basis about advance of ICT and economic
development of China.
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AHAJIN3 HA ITPOCTPAHCTBEHUTE U BPEMEBUTE ITPOMEHU
HA NTHOOPMATU3ALIUATA B KUTAU

Kronsu XKy, /icunmune Ca, FOuun Jluy, Cavinune I1ly, Pymsana Bayesa

(Pe3omMme)

Cnen naBnuzanero Ha Kurtaih B MH(QOPMALIMOHHOTO OOIIECTBO HM3CIICHAOBATE-
JUTE YCTAHOBSIBAT HAJIMYMETO Ha ,,LHU(PPOBO paszfelicHHE " MEXKAy pernoHure. 3a
M3y4yaBaHETO Ha TOBA SIBJICHUE NPOyYBaHUATA ca (HOKYCHpPAHH BHPXY MKOHOMHYE-
CKara TepCleKTHBa, HO JIMICBA reorpadcKusiT MpOCTpaHCTBeH 00xBaT. Bb3 ocHoBa
Ha HarpaBeHMsI Mperies Ha JUTeparypara, Ha IPUIOKEHUs KOpeJallMoOHEeH aHalu3
Y aHajM3a Ha WepapXxUyHHUTE MPOIECH € pa3padoTeH MHAEKC Ha Pa3BUTHETO Ha UH-
¢dopmaruzanusta (MPW), kotito ce nzuucissa 3a 31 npopunnuu B Kuraii 3a neprona
2001-2011 . Pe3yntatute oT TOBa M3CiIEABaHE Ca, KAKTO CiieBa: 1) HallMOHATHUST
NPU HenpekbcHaTO ce 1mogo0psiBa mpe3 u3cieBaHus epro; 2) ChIeCTBYBAT 3Ha-
YUTEIIHU PETHOHAIHY pa3inuus B uHpopmaTuzanusita u MPU nocrenenHo ce noHu-
’kaBa oT M3rouen xkpM 3amaneH Kutait. Ot 2001 1. mo 2011 r. pazButuero na UPU
B U3rouen Kurait e mo-06p30 B cpaBHeHue ¢ Llentpanen u 3ananen Kuraii, xoeto
BOJIM JIO TO-TOJIEMU PEeTHOHAIHU paznuuus. ChlneBpeMeHHO pa3Butuetro Ha IPU B
3ananeH Kuraii e mo-06p30 ot ToBa B LlenTpanen Kuraii, B pe3yirar Ha KOETO perno-
HaJIHUTE pa3inyus HamaisBaT. OCBEeH ToBa AU EpeHIMAIMITAa MEXKITY TPOBHHLIUUTE
B 3anaznen Kutait namansiBa, a B M3rouen Kuraii ce yBennuasa. B 3akmtoueHue ToBa
u3cieBaHe MoKa3pa, ye nHpopmaruzanuara B Kuraii € cBbp3aHa ¢ HKOHOMUYECKOTO
pasBUTHE, HO CTETNICHTA Ha OJISIPHU3alKs Ha HHPOPMATH3aLUATA € TIO-TOJIsIMa OT Ta3H
Ha MKOHOMHKATa.
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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 2013 e Sofia

W3JIATEJICKA JIEMHOCT HA JIEHAPTAMEHT I'EOI' PA®M ST
B HUI'TT ITPU BAH (1950-2011)

(COopHHIIM OT KOHTpECH, KOHPEPEHITUN U CUMIIO3HYMH,
OOUJICHHH U IPYTH U3JIaHUS] )

T'epeana Memoouesa

Hacrosmara cratust € npoabDKeHUE Ha JIBE NPEAUIIHN MyOnuKanuu: ,,Ilepuo-
nuuHM nu3nanus Ha [eorpadekus uaertutyt npu BAH (1951-2010)%, orneuarana B
op. 1-2/2011 r, u ,,M3narencka aeiinoct Ha Aenaprament [eorpadus 8 HUMI npu
BAH (monorpadgumn)“ — 6p. 1-2/2012 . B Hes ce xapakrepu3upar uzgaieHure coop-
HUILIW OT HAYYHH MEPONPUSITHS, FIOOWICHHN U IpyTH U3aHusl. YCIOBHO T€ ca Mojese-
HU Ha TPU TPYIH: COOPHUIIM OT KOHI'PECH, KOHPEPEHIIMU U CUMIIO3UYMH, I0OMICHHN
M3aHus 3a TOAMIIHWHU OT ocHoBaBaHeTo Ha [eorpadckust muctutyT npu BAH n
JIpYyTH U3aHusl.

CBOPHHUIIN OT KOHT'PECHU, KOH®EPEHIIMN U CUMITIO3NYMUI

Ipe3 u3cieaBaHus EPUOJ ca U3aAeHHU 13 cOOpHUIM' OT MEXTyHApPOIHH U Ha-
[IUOHAITHU KOHTPecH, KOHPEPEHIIMU U CHMITO3HYMH, OPTaHU3UPAHH CAMOCTOSTEITHO
ot T'eorpadckust nactuTyT iprt BAH Miin ChbBMECTHO € JIpyTH OpraHU3alliy 1pe3
nepuoga 1971-2002 r. Te3u TpynoBe UMaT BaXKHO 3HAUCHUE, 3aIIIOTO OTPA3sBaT 4acT
OT HAyYHOM3CJIEOBATEIICKUTE PE3yITaTH Ha MHCTUTYTA Npe3 pa3IuyHUTe roguHu. B
elIMHaJIeceT 0T COOPHUIIUTE ca MyOJMKYBaHU JIOKJIAIN U Pa3pabOTKH OT MEXIyHa-
pOAHM KOH(EepEeHIINN U CeMHUHAPH.

Hoxnanure, u3HeceHu Ha BTopusa cumiio3nyM Ha Kapnaro-bankanckara reomop-
(dosoxka KOMUCHS, TIPOBeJIeH npe3 1966 1., ca moMecTeHu B cOOpHHUKA ,, [Ipodremu
Ha naneozeomopghonoxckomo pazeumue na bvieapus* (1973). B Hero e oTOess3aHO
(c. 5): ,,JloknaguTe HAa CUMIIO3UyMa 3acsirar MPEJAUMHO aIeoreoMopOIOKKOTO —
HEeoreH-KBaTepHepHO pa3BuTHe Ha Kapnaro-bankaHnckara miaHHHCKA cUCTEMa, YacT

' B T. 4. 4YeTHpU FOOMICIHHU, KOUTO ca pas3IiIeIaHyu B CICBAIMS Pa3/iell Ha CTaTHUATA
2 or M. touu 2010 1. Teorpadckust uHcTUTYT € Aenapramedt [eorpadus B HUITT
npu bAH
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OT KOSITO TOIa/1a U Ha TepuTopusTa Ha beirapus. [1aBHara 3agavya Ha Ta3u Hay4dHA
cpera e Ouia ja ce 00CHAAT U CUCTEMaTH3HPaT Pe3yATaTHTe OT HOBUTE reoMopdo-
JIO)KKH U3CJIEIBAHUS BEPXY OTAGIHUTE 3BEHA OT Ta3H OOLIMpHA IUIAHUHCKA CUCTEMa
B aCleKTa Ha HEHHOTO MOP(OCTPYKTYPHO eIUHCTBO . B TOBa HayYHO MEpONpHUsITHE
B3eMar yJacThe yueHu He camo oT [eorpadckust unctutyT npu BAH u or Coduii-
CKHS YHUBEPCUTET, HO U dykJecTpaHHU yuyeHu oT Ilomma, Pymbnusa, CCCP, Yexo-
cinoBakus, YHrapus u FOrocnaBus.

., [Ipobremu na eeocpagpusama na nacenenuemo u ceruwjama“ € COOPHUK C J10-
KJIaJl1, I3HECEHU Ha CUMIIO3UYyM, cbeTosi ripe3 1971 r. Opranuszaropu ca I'eorpad-
ckuat uHetuTyT npu BAH, I'T® na CVY , Knument Oxpunacku®, bparapckoto reo-
rpad)cKo Ipy>KeCTBO U APYTH HayYHM 3B€HA W MHCTUTYUWH. Llenta Ha cummnosnyma e
Jia ce 00CHIAT Hall-aKTyalHUTE MpoOJIeMH Ha HACEIEHUETO U cenuilara B bbarapus
Y TOW € eJHO 3HAYUTEHO HayYHO MEPONPUsITHE, B KOETO B3eMar yyactue okoiso 350
nymu, B T. 4. oT CCCP, I'/IP, ITonmma, YexocnoBakusi, Yurapus, Pymbuus, FOrocna-
BUsA, AHIIUS U ABCTpUSL.

Joknagutre oT BTopus HamuoHaneH KOHTpeC Ha ObIATrapcKuTe reorpadu,
npoBezeH npe3 1973 r., ca myOnukyBaHu B cOopHUKa ,, [ eoepaghcku npobremu na
obxpvorcasawama cpeda’“ (1973). B yBomnara yact Ha marepuanute (c. 7-8) e
orbenszano: ,,ChliecTBeHaTa ocodeHocT Ha Il HanmuoHaneH KoHTpec Ha ObaTap-
CKHTE Teorpadu € BKIIOYBAHETO B HEroBaTa MpoOiieMaTHKa KaTo CaMOCTOSTEITHO
HanpaBJIeHNE Ha reorpad)CKUTE aclieKTH Ha B3aMMOACHCTBUETO Ha YOBEKa U OOKPb-
JKaBalaTa ro cpeaa. B cOopHuka ca moMecTeHH U3HECEHUTE JOKIaan B CEKIUATA
,JoBeKxbT U 0OKpBKaBamara ro cpega“. TemuTe Ha TOKIAIUTE 3acAraT MPEIUMHO
00IIOMETONOIOTUYHNA U METOIWYHH BBIPOCH, CBBP3aHU ChC CHCTOSHHUETO U Pa3-
BUTHETO Ha MpHpoAHara cpena. B To3u xoHrpec ywactsar u reorpagu or CCCP,
ITonma, PymbHus u YHrapus.

,»Morphotectonics working group International Geographical Uniton: Problems
of Morphotectonics* ¢ cOOpHUK, U3/IaJicH Ha aHIIMICKH €3UK, ocBeTeH Ha XXV
MesxxayHapoaeH reorpadcku KoHrpec, nposenex B [lapmxk. B Hero ca myOnukyBaHu
JOKJIay Ha yYeHH oT pazinnynu ctpanu — bearapusi, CCCP, ['epmanust, Yexocnosa-
kus, Utanus, I'spuns u ABctpus.

IIpe3 1993 1. e uznaneHn cOOPHUKBT ,, HayuHo-npakmuyecka Konpepenyus Ha
mema: ,, FOoicnume kpatiepanuunu mepumopuu — npupooa, HaceieHue, Cmonaicmeo,
ousnec. Koudepenuusira e nposenena npe3 1992 r. B rp. Cmonsia. Tosa e mbpBara
peruoHaiHa Hay4HO-TIpaKTHYHa OM3HeC KoH(epeHuus, opranusupana ot I'eorpad-
ckust MHCTUTYT U Jemorpadcekust unctutyt npu BAH, ceBmectHo ¢ Haunonanen
cBOOOZIEH cUHIUKAT ,,.brusnec”. Ts e cBbp3aHa C HAYYHOM3CIIEIOBATEICKH MPOEKT,
paspaboTBaH B [‘eorpad)ckust HHCTUTYT 1O MPOOIEMUTE U BE3MOKHOCTHTE 32 Pa3BU-
tue Ha FOxHuTE KpalirpaHn4Hu TepuTopun. ToBa MEPONPUSsITHE € TPOBEIEHO C yJac-
THETO caMmo Ha OBbJITapcKH y4eHH. ,,llenra Ha Tazu koH(pepeHIHs e 1a ce 0OBbpKaT
LEeJIEHACOYCHO PE3YATATUTE OT HAYYHHUTE U3CIICABAHUS HA MECTHHUS MMOTEHIIUAJ, C OT-
Jieq] pa3BUTHETO HA MKOHOMHUKAaTa B yCJIOBUSTA Ha Ma3apHO CTOMAHCTBO, CBbP3BaHE
Ha 4acTHHs OM3HEC C YHUKATHUTE IPEIUMCTBA HA IPUPOTHHUTE YCIOBUS U PECYPCH U
CaMOOMTHHTE TPYIOBH HaBHLIM M KYJITypa Ha POAOICKOTO HaceneHue. (c. 5).

COopHUKDBT ,,Hayuno-npakmuuecka Ouckycus ua mema. [eozpagcrkomo
npocmpancmeo—unsecmuyus 3a XXI eex *“ € pe3ynrtar oT JUCKYCHsTa, ChbCTOsIIA ce
npe3 1997 r. B Codusa. B Hes B3emat yuactue yueHu ot ['eorpad)ckusi HHCTUTYT,
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CVY ,,Cs. Kmument Oxpuickn®, HarmonaaHus HEHTHP 32 TEPUTOPHUATHO Pa3BUTHE U
KUUIHa nonutuka npu MPPB, PymbHckara akanemus Ha HaykuTe 1 ap. B my6nu-
KyBaHUTE JOKJIaad U CbOOIIEHUS ca pasIvieJaHd Pa3IMyHH aClIeKTH B U3II0JI3BAHETO
Ha reorpad)ckoTo MpoCTpaHCTBO Ha bbiarapus B koHTekcTa Ha KOron3TouHOTO €Bpo-
MeiCcKo MPOCTPAHCTRBO.

COOpHUKST ,, [Ipobnemu na uepHomopckama KOHMAKmMHua 30Ha ,, cyuia-mope " €
u3nanex npe3 1999 r. ot I'eorpadckust MHCTUTYT. BKiIIOYeHUTE B HErO CTaTUH ,,0T-
passiBaT HemyONMKyBaHH JIOCEra pe3ysiTaTh OT HayYHO HM3CIe[BaHE HA OBJITapCKHS
y4acThK Ha YepHOMOpCKaTa KOHTAaKTHa 30Ha ,.cyma-mMope”, ¢unancupano ot HD
»Hayunn nscneasanusa” Ha MOH. B Hskonko cTatuu ca mpefcTaBeHU M pe3ylTaTh
OT MEXIYHapOJHOTO ChTpyaHunuecTBo Ha ['eorpadcekus mctutyT npu bAH c Te-
orpadckust uHctuTyT ipu PAH B MockBa n MHcTHTyTa 32 ma3zapa U WKOHOMHKO-
exosiornunu uscnensanus npu HAH VYkpaitna B Oneca. Pasmexnar ce reorpadcku
npoOieMu, CBbpP3aHH C ONpeJesisiHe TPaHUIMTE Ha KpaiOpekHaTa 30Ha M MIpHUCTa-
HUIHO-TIPOMUIIUIEHUTE KOMIUIEKCH, HOpMaTHBHATa ypeada 3a M3M0JI3BaHe Ha 30Ha-
Ta, HACEJIEHUETO U CEJUIIHATa Mpeka, MPOMUIIUIEHOCTTa U CEJICKOTO CTOMAaHCTBO,
TpaHCIOpTa, peKpeanusaTa u ora3BaHeTo Ha MpupoaHara cpena.” (c. 1).

Hoknamure or bankaHckara Hay4HO-IpakTH4Yecka KOH(EpeHLHs, MpoBeneHa
npe3 2001 r. Ha TeputopusTa Ha [Ipuponen napk ,,Bpauancku bankan® ca orneuara-
HU B cOOpHUKA ,, [Ipupoonusm nomenyuan u yCmoudugomo pazeumue Ha niaHuHCKu-
me pationu “. B xoH(]epeHIuATa ca B3eNM y4acTHe U CHEeHUAIUCTH 0T MakeqoHus,
IOrocnasus u PymbHus. JloknanuTe ca MOCBETEHH Ha TEMH, 3acCSATAlIN Pa3BUTHETO
Ha yCTOMUYMBHUS TypU3bM, CEICKOTO U TOPCKOTO CTONAHCTBO, KAU€CTBOTO Ha OKOJIHATA
cpela U HIKOU BBIIPOCH Ha PETMOHAITHOTO PAa3BUTHE U NMPOBEKAaHATa perHoHaIHATa
MIOJIUTHKA.

VYuenu ot ['eorpadckus uncrutyt npu bAH orGensi3Bar 40-Ta roquIIHUHA OT
cMbprTa Ha pod. Jumutsp SpaHoB ¢ Be3moMeHarenHa nporpama. OCHOBHO ChOH-
THE B Hesl € Hay4Ha KoH(epeHIHs ¢ MexayHapoaHo yuactue (Bapua, 2002 r.), BbB
BPB3Ka C KOATO CE U3/laBa TPUTOMEH COOPHUK ,, [Jok1aou om Hayuna KonpepeHyus 6
namem na npo@. /. Apanos*. ,Ilopamu ronemus Opoil MOCTHIMIN JAOKIAIM, TE Ca
pasnpeneneHy TEMaTHYHO B TPH KHUTH, OOCAMHEHH OKOJIO YETHPH OCHOBHHU TEMH:
,2Hayunu npunocu Ha nipod. /1. Spanos®, ,,Pened, 3emHa Kopa, MUHEpaTHH pecyp-
cu®, ,,PazBuTHe 1 ChCTOSHUE Ha MPHUpPOIHATA cpeaa’ U ,,l €ononuTHKa, pErnOHAITHO
pasButue, reorpadcko oopazopanue’. ChAbpKaHUETO HA MyONMKYBaHUTE JOKIAIH
JlaBa peajiHa IpecTaBa 3a CbBPEMEHHOTO ChCTOSIHUE HAa HAYYHHUTE M3CIEABAHUSA 110
HIMPOK KPBI' OT MPOOJeMH, KaTO U3THKBAT PEAMLIM NMEPCIEKTUBHU UHTEPIHUCLUTILII-
HapHHU 1 MHTEPHAIIMOHAIHM acTeKTu. (c. 7-8).

Pasrnenanute mo-rope cOOpHHLIM UMAT Pa3IUYHO OPOPMIICHHE U TEXHUYE-
CKH XapaKTepucTUuKH. PegakTopu ca mpeauMHo yueHu ot [eorpad)ckus HHCTUTYT
Ha BAH (ta6x. 1). AHanu3bT Ha Te3W XapaKTEPUCTHKHU MOKa3Ba, 4e Te ca u3gajie-
HU B €IMH M ChLIM, CTaHAapTeH, popmMat. B cOopHuULIMTE, N3NaJeHu 10 cpeaara
Ha 80-Te roguHu Ha XX B., € OCOYeHA MHpOpMAIUs 3a THpaxa, a 3a Te3U OT
HavyasoTo Ha 90-Te rolMHM TakuBa JAaHHU JIUIICBAT. bposT Ha MeYaTHUTE KOJIH
U CBIBPIKAIINTE CE B TSIX CTPAHULU € PAa3IMUCH B 3aBUCUMOCT OT Opost U obema
Ha BKJIIOYEHUTE MaTepuain. 3a obemMa u Tupaxa Ha COOPHHUIUTE, U3AaACHHU MIpe3
MOCJEIHUTE JBAJECET TOANHH, BIUSHUE OKa3BaT ChII0 HEJIOCTAThbUHUTE PUHAH-
COBHU CpEJICTBA.
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Tabnunal

Texnuuecku xapakmepucmuKku Ha c6opHm;u om KOHepecu, Koyd)epeyuuu u cumnosuymu

3arnaBue Penaxropu/ Tomuaa TexXHUYEeCKH XapaKTEePUCTUKHI
PCAAKITHOHHO ®opmar | Tupax | [legatan | Ctpanumnm
KOJICTHUSI
KOJU
[IpobGnemu Ha nane- K. I'bp00B,
0reoMOpQOIIOKKOTO Wn. ViBaHos,
pasButue Ha brira- K. Mues, 1971 | 71/100/16 | 500 14,88 202
pust: T. 1. Hoknanu Ha | H. CrosiHOBa
BTOPHSI CHMITO3UYM Ha
Kapnaro-bankancka-
Ta reoMopQOIOKKa
xomucus bwarapus,
27.1X-5.X., 1966 1.
[Ipobnemu Ha reorpa- | JI. Jlunes,
¢usita Ha HaceneHueto | H. Muyes 1973 | 70/100/16 | 600 23,50 376
U cenuIara
T'eorpadcku npodnemu | K. Muries,
Ha OOKpBKaBalara I1. TTomnos,
cpena: Hoxmnaau ot X. TuikoB 1975 |700/100/16 | 600 16,75 268
Bropus HanmoHanen M.ﬁopnaHOBa,
KOHTpec Ha Obirap- Cr. Benen
ckute reorpadu,
Bapna
Morphotectonics K. Misheyv,
working group I. Vaptsarov 1984 | 60/84/16 320 16.63 265
International
Geographical
Uniton: problems of
Morphotectonics
Hayuno-npakruuecka |I. I'emes, M.
xoH(pepeHys Ha Tema: | MopaaHoBa,
,,JOXHHTE Kpaiirpa- EBr. IlekoBa, 1993 * * * 166
HUYHU TEPUTOPUU— B. Hukomnos
MIPUpPOIa, HaCEJICHHE,
CTOIIAHCTBO, OM3HEeC™
COOpHHK JOKIIaIu: * 1995 55
,,45 roqunu I'eorpad-
CKU UHCTUTYT
COOpHHK JTOKJIa IH:
Hayuno-nipaktruecka | I [emen 1997 84/60/16 * 10,75 172
JIICKYyCHSI Ha TeMa:
I'eorpadcxoto mpoc-
TPaHCTBO-MHBECTUIIHS
3a XXI Bek,
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[Ipo6nemu Ha YepHo-
MOpCKAaTa KOHTaKTHa
30Ha ,,cyma-Mope‘

Egr. Tepauiicka

1999

58

MexyHapoaHa Ha-
yuHa cecusi: COOpHUK
noknanau ,,50 ronuHu
T'eorpadcku HHCTH-

113

TyT

M.Mopnanosa,
3. Hunos,

M. Unuesa,
Crt. Benes,

P. To6puHOBa

2000

70/100/16

35,2

564

TpancopTHO-MKOHO-
MHUECKO Pa3BUTHE Ha
ITpuyepHomopckus
pEruox

Esr. Tep3uiicka

2000

104

[IpuponHUAT noTEH-
Uaj U yCTOWINBOTO
pa3BHUTHE HA TIAHUH-
CKHTE pailioHn

2001

60/90/16

479

Jloknanu ot HayyHa
KOH(epeHIHs B TaMeT
Ha rpo. /1. Spanos.
T. 1. Pened. 3emua
Kopa. Munepanuu
pecypcu

T. 2. Pa3zButue u che-
TOSIHUE HA MPUPOAHATA
cpena

T. 3. T'eononuTHka.
Pernonanno passutne.
I'eorpadcko 06pazo-
BaHHE

2002

2002

2002

70/100/16

70/100/16

70/100/16

398

442

398

MesxyHapoHa KOH-
¢epennus [eorpadus
M PETHOHAJHO Pa3BH-
THE

Y. MnajaeHoB,
M. Hukomnoga,
P. Bamesa,

b. Kynos,

Un. Konparnes,
M. Bbp0anos,
M. Unuesa

2010

104

*He ca noagaaACHU JaHHU B KHUKHOTO TAJIO

FOBWJIEVHU U3JJAHUSA 3A TOJIMITHUHNA OT OCHOBABAHETO
HA T'EOI'PA®CKUA UHCTUTYT I1PU BAH

3a cBosita 60-roguiHa uctopusi ['eorpadCKUsT UHCTUTYT € U3/1all MIECT FOu-
neitau n3nanus — 4 cOopHuka, 1 cripaBounuk u 1 atnac. 3a mepBu mbT, npe3 1980 1.,
1o moBoy] 30-Ta TOMUIIIHUHA OT Ch3/I1aBAHETO HA MHCTUTYTA € IMyOJUKYBaHa CTaTUs B
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cnucanue ,,llpodnemu Ha reorpadusra“ (Mumes, Muxaiinos, bemuesa, 1980). 1o
noBop 45-ta, 50-ta, 1 60-Ta ca opraHM3UpaHu KOHPEPEHLUNHT U U3AaJCHN COOPHHULIN
U Ipyru Matepuanu (tali. 2).

Tabnuma?

FObunetinu uzoanus 3a 200UWHUHU OM OCHOBABAHENO
na Feoepagpcrus uncmumym npu BAH

HM30anus 3a 45-ma coouwmnuna (1995 2.)

COopHUK moKma : ,,45 roguau [eorpadcku HHCTUTYT™

HM30anus 3a 50-ma coouwmnuna (2000 2.)

Co6opuuk poxknanu ,,50 ronunu eorpadekn nucTuTy T, MexkayHaponHa HayuHa cecus.
Penakropu: M. Mopaanosa, 3. Hunos, M. Nnuesa, Ct. Benes, P. Jlo6puHoBa

TpaHcnopTHO—MKOHOMMYECKO pa3BuTue Ha IIpuuepHomopckus peruoH. Penaxrop: Esr
Tep3suiicka

H30anus na cayuai 60-ma eoouwnuna (2010 2.)

T'eorpadust u perronanHo pazsutue. MexayHapoaHa kondeperiwst. Penakropu: U. MiajeHos,
M. Huxkonoga, P. Baniesa, b. Kynos, 1. Komnpanes, M. Bep6anos, M. Wnnesa

CrpaBounuk: Hay4yHu myOnmukanmy Ha W3cieqoBaTenuTe OT [eorpad)Cckusi HHCTUTYT IPH
BAH 3a mepuona 1990-2009. CecraBurenu: [. Metonuesa, M. Nnmuesa.

Bearapus: I'eorpadckn atnac. Pegakrop: M. Kompanes

45-ropumiHnHATaA OT ch3naBaneTo Ha [eorpadekus macturyt npu bAH e gect-
BaHa npe3 1995 . B TpynHu (UMHAHCOBU YCJIOBHUS. 3aTOBA € U3/aJICH MaTbK COOPHHK,
caMo ¢ 5 JI0KJ1aJia, YMHTO aBTOpH ca yueHu ot ['U, u3HeceHu Ha crienuaiHo MpoBeieHa
koH(epentust. COOPHUKET ,, 45 coounu I eoepaghcku uncmumym** ¢ ornedaras ¢ Gu-
HAHCOBOTO Ch/IeHCTBUE HA BHHIIHN HHCTUTYIMH (KomuTera mo ropure u ,,[exHoekc-
noprerpoit” EOO/]). ToraBa 3a npbB IIbT € M3/a/icHa U Opollypa 3a HHCTUTYTA.

[o cnyyaii monoBuHBeKOBHUSI 100miel Ha [eorpadekus unctutyT npu BAH e
opranusupana KOOuneiina MexIyHapo/lHa HayyHa CECHsl U € U3/1aJicH COOPHHK C U3~
HECEHHTE NOKIANH ,, Mescoynapoona nayyna cecus. Coopnux doxknaou ,, 50 2oounu
Teoepagpcku uncmumym “. BpoaT Ha OTIEYaTaHU B HETO JOKJIATH € 3HAYUTEITHO I10-
romsiM (62). ,,[lopaau nurica Ha GUHAHCOBHU CPECTBA OCTAHAJIATA YacT OT JTOKJIaINTe
ca MoMeCTeHH B cIl. ,,[Ipodnemu Ha reorpadusra 2000, 1-4“ (ITpodaemu...., 2000,
c. 3). B 151X ca pa3mienaHu akTyaiHd NpoOJieMH B OTIEIHUTE reorpadcky HayKH.
,»CBIBPKAHUETO Ha IMyOIMKYyBaHUTE MaTepualiv JiaBa MpeJcTaBa 3a ChbBPEMEHHOTO
CBhCTOSIHME Ha reorpadckara Hayka B bbiarapus u apyru cTpaHu, KaTo MOAYEPTaHO
M3ITBPKBAT KOHCTPYKTUBHUTE aCeKTH Ha reorpadckute miciensanus (MexmayHa-
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pozaHa Hay4Ha..., 2000, c. 2). ABTopu ca y4uenu ot ['eorpadckust uncturyt npu BAH,
OT ApPYTH HAyYHOM3CJIEOBATEIICKM MHCTUTYTH U BUCIIM YYMJIMINA B cTpaHaTta ¥ OT
yy:xOouna (Pycus, [Tomma FOrocnasus u Andanus).

C60pHUKBT ,, Ipancnopmuo-ukonomudecko paseumue Ha Ilpuuepnomopckus
peauon‘ cplIO € MOcBeTeH € Ha S0-rogumHus oouei Ha [eorpadckus MHCTUTYT
npu BAH (tabn. 2). ,,CtaruuTe B HETrO OTpa3siBaT pe3yITaTH OT HAyYHO H3CIeIBaHEe
1o npoekT, punancupan ot HO ,,Hayunu uzcnensanus na MOH, kakto u pa3pa0oT-
K{, CBBP3aHHU C MEXIYHApOIHOTO CHTPYAHHYECTBO Ha MHCTUTYTa™ (¢. 1). B Hero ¢
JIOKJIa¥ y4acTBarT U yueHu oT Pycus u Ykpaiina.

[To moBox 60-ropuiHUHATA OT OCHOBaBaHETO Ha [ eorpad)cku MHCTUTYT ca myo-
JMKYBaHH TPH FOOMICHHH H3aaHus (COOPHHK C TOKJIAJH, CIIPAaBOYHUK® U atnac). ToBa
ca IbpPBUTE M3JaHMs HA MHCTUTYTa Beue Karo jaenapraMmeHT leorpadus B obennHe-
Hust Hanonanen HHCTUTYT 1o reodu3uKa, reoae3us u reorpadus. B cOopHuK ¢ 10-
KJIaJy ca oTIeyaTaHu MaTepuainuTe OT MpoBeneHara MedcoyHapooHa kongpepenyusl.
, Teoepaus u pecuonanno pazeumue” ¢ y4acTHETO OBJITAPCKH YUYCHH U YUYEHH OT
Pycus, [Takucran, CAlll, [lonura, Yarapus, Upan, benapyc, Benukoopuranus, Ura-
nusi, Makenonusi, Pymbuus, CnoBakus u llseitapus. B noxnaaurte ca pasmienanu
aKTyaJlHU POoOJIeMH B OTHeNHUTE reorpadcku Hayku. Te ca pasnpeneneHu ca TeMa-
TUYHO B LIECT HAIlpaBlIeHUs: ,,PErnoOHaIHO pa3BUTHE U PErMOHAIHA MTOJUTHKA — Te-
OpHsl, METOZOJIOTHS U MpaKkTHKa®, ,, I modanuszauns u eBpouHTerpauus‘, ,,Imodamnn
M3MEHEHMs U perMOHaIHO pa3Butue, ,,Typu3bpM U peruoHanaHo pazButue’, ,,Jlemo-
rpa¢us 1 pernonanna nonutuka’, ,,I MC npunokeHust 3a perHOHaIHOTO pa3BUTHE",
KaKTO ce M3ThKBa B IpeAroBopa Ha cOopHuka. [IpeacraBena e u mocrepHa cecusi Ha
MJIaJIM YYEHH U TOKTOpaHTu oT MHcTuTyTa.

CpaBHEHHETO Ha TEXHHMYECKUTE XapaKTEPUCTUKU Ha I0OMJIeWHUTE COOpHHULN
MOKa3Ba, Y€ B TIOBEUETO OT TAX HsAMA M3IATEICKH JaHHU KaTo (opMart, THPaXK U Ie-
YaTHHU KOJIU. PeakTopu M 4ieHOBE Ha PEAAKTOPCKUTE KOJETHH ca YYeHHU reorpadu
ot Mucturyra (Tabdm. 1).

JIPYTU U3IAHUS

B rpynara ,,ipyru uzganua‘‘ ca BKJIIOYEHHU aTJIaCu U TPU KHUTH C Pa3JIMyeH Xa-
pakTep. PazpaboTrBaHeTo Ha aTjacw W KapTH € CHIIECTBEHA YacT OT JIeHHOCTTa Ha
I'eorpadckus nacTuTyT. B Havanoro Ha 70-Te roguHu Ha XX BEK € U3MAJCH ,, Am-
nac Hapoona Penybnuka bvaeapus‘ (1973), KOUTO nMa HAITMOHAIHO 3HAYCHHEC H CC
OIICHsBA KaT0 OCOOEHO TOJIIMO MOCTIDKEHHE Ha WHCTHUTYTA. 3a CBOSI TPY/ HETOBHUTE
pEeIaKTOPH TOJTyYaBaT Hali-BHCOKa AbprkaBHA Harpana. (tabm. 3). Toii ,,mpeacranis-
Ba reorpad)cku U KapTorpa)CKu CHHTE3 Ha HayYHUTE MMO3HAHHS BHPXY HpUpOJaTa,
HACEJIEHUETO, CTOMAHCTBOTO M KYJITypaTa Ha Halllata cTpaHa pa3paboTeH € Bb3 OCHO-
BaTa HA HayYHHW MaTepHalld U CTAaTUCTHUYECKH JaHHU. ChCTaBeH € ChIVIACHO PasIlo-
pexmane Ha Munnctepckus cbBeT Ha HP bearapus mo manmmarnsa Ha ['eorpadekus
uHCTUTYT ipu BAH u ['maBHO ympaBnenue 1Mo reoae3us u kaprorpadus [...]. O6pa-
0oTBaHeTO M 0000IaBaHETO HA M3XOJHUTE MaTepHalid U TaHHU W HayYHOTO ChCTa-
BsIHE Ha OTJEIHUTE KapTH KbM aTiiaca ca JIeJI0 Ha TOJISIM KOJIEKTHUB OT HaydHHU padoT-

3 CripaBOYHHKBT 11ie ObJie pa3riiean B cieaBamiara 4act ,,JIpyru usnanms‘

11 Ipobnemu nHa reorpadusita, 3-4/2013 r. 161



B1 @2 &3

B4 B5 46

B7 B8

B10 @11 #12

@13 N14 @AILS

Ole @17 @IS

Owur. 1. TematnuHa CTPYKTypa B OpOi Ha KapTUTE IO pa3ieii B
»Atmac Hapomna Peny6nmka bearapusa™ (1973): 1 — obmioreo-
rpadcKu M aJIMHUHUCTPATUBHU, 2 — UCTOPUYECKU; 3 — XUTICOME-
TPUYHH; 4 — TEOJIOKKH; 5 — reoMOP(OIIOKKH; 6 — KIIMMATOJIOKKH;
7 — xunpoynokku; 8§ — mouseHu; 9 — puroreorpadcku; 10 — 300re-
orpadceky; 11 — ¢pusuxoreorpadceko paitonupane; 12 — HaceneHue u
cenuina; 13 — npoMurieHocT; 14 — cencko cTonaHcTBo; 15 — TpaHc-
TIOPT, CHOOIICHHS U THPTOBHS; 16 — IKOHOMTeorpadcKo paifoHmpa-
He; 17 — mpocBera u Kynrypa; 18 — 3apaBeonasBane, Typu3bM U

¢buskynTypa

HULW U HAYYHO-TEXHUUYECKH CIICHUATUCTH, pabOTeIn B YETUPUHAJCCET HAyYHH U
MPOU3BOACTBEHN MHCTUTYTH W OpPTaHU3allMH, IIECT OT KOUTO ca KbM bbarapckara
aKa/JieMusl Ha HayKUTe, TPH — KbM BUCILIUTE YUEOHH 3aBE/ICHUSI, ¥ IIET KbM Pa3InIHU
BemoMcTBa (Atiac..., 1973, c. 5).

ATachT MMa KOMIUIEKCEH Xapakrep. Temaruunara My CTPYKTypa € mpeacTaBe-
Ha Ha ¢ur. 1. OT Hes ce BIKIa, 4e Hape ¢ MHOTOTO reorpad)cku KapTH 3a npuposa-
Ta U CTONAHCTBOTO Ca BKJIIOYEHU M aIMHUHUCTPATUBHU, HCTOPUUECKH U T'COJIOKKH U
JpYTH BUJOBE KapTH.

3a TperaTa cpellla HAa MUHUCTPHUTE Ha OKOJHAaTa cpena npe3 1995 r. e paspabo-
TeH ,, Amnac Oxonna cpeda na Penyonuxa bvreapus ™. ABTOPCKUST KOJEKTUB € OT
YTBBPACHHU Y4eHH U crienuanuctu oT BAH u oT 1pyru Hay4Hr MHCTUTYLIMH, KAKTO U
eKcrepTu oT MUHUCTEPCTBOTO HA OKOJIHATa cpena. To3u amiac e ,,IbpBUST HAYIHO-
MIPUIIOKEH TPYI, HPEACTABSIII IPUPOIHUTE OOraTcTBa M OKOJIHATA cpena Ha Perryonu-
ka beirapus® (Atnac.., 1995, c. 2). B atnaca ca npeicraBeHu KapTH, TPUAPYKEHH
C TEKCT Ha OBJITapcKU M aHIIMMCKU €3HMK, OKa3BaIll ChCTOSIHUETO, TPOOIEMHUTE U
ynpasnennero Ha Okonnara cpena (dur. 2).

ChILecTBEHO MSCTO B M3JaTelICKaTa JICHHOCT Ha MHCTUTYTA € W3/IaBaHETO Mpe3
2010 1. Ha ,, Pvreapus: [eoepaghcku amaac'’ HETOBOTO 3HAYEHUE CE OTPENENs U OT
TOBA, Y€ IBJITO BPEME HE € M3aBaH KOMIUIEKCEH aTiiac Ha cTpaHara. ATIachkT € ChB-
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B3| @2

B3 E4

®ur. 2. bpoii Ha kapTuTe N0 pazaenu B ,,Atiaac OkonHa cpena

Ha PenyOmmka bearapus™ (1995): 1 — exonornyna orjeHka Ha

MIPUPOAHATA CpeAa; 2 — HeOIArONPUATHH IPUPOIHH MTPOIIECH

U sBIICHUS; 3 — MpoOJIeMH Ha OKOJIHATa cpefia; 4 — ynpasie-
HUE Ha Bb3/ICIICTBUETO HA OKOJIHATA cpejia

MecTHO m3nanue Ha ['eorpadckus uactutyt npu BAH u U3narencrso TAHI'PA Tan-
HakPaldK. Toii e eqna oT myOmukauuTe, mocBeTeHn Ha 60-roUIIHUHATA OT OCHO-
BaBaHeTo Ha ['eorpadckus nHCTUTYT. B TO3M atnac ca mpencTaBeHu KapTH, TOKa3Ba-
K reorpadcKoTo MOJI0KEHHE, UCTOPUUECKOTO PA3BUTHE Ha CTpaHATa, IPUPOIHHUTE
pecypcH, AeMorpa)cKoTo, CEIMIIHOTO M CTOMAHCKOTO pa3BUTHE Ha cTpaHara. ,,.B
aTiaca ca MpeJCTaBeHH U KapTH, KOUTO JINIICBAT B IOCETAIIHUTE aTJIaCcH Ha CTPaHaTa.
B nero uma HoB pazgen ,,Okonnata cpeaa” (dur. 3).

B1 m2 &3

e

e
S 4 O5 86

[55555554]

B7 (8 B9

®ur. 3. bpoii Ha kapTuTe No pazznenu B ,bbarapus: I'eorpad-

cku amtac” (2010): 1 — reorpadcko MOJIOKEHNE M TPAHUIM HA

Bbearapus; 2 — reonorms, pened; 3 — kiaumar; 4 — Boau; 5 —

MIOYBHU, PACTUTENHOCT M KMBOTHHCKHU CBAT; 6 — Hacenenue n

nemorpadckm mporecu; 7 — CTOMAHCTBO; 8§ — TYPUCTHUECKH
pecypen; 9 — okoHa cpena
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OcBeH KapTHTE B aTjiaca ce ChIbPXKAT M KPAaTKH IMOSCHUTEIHU TEeKcToBe. Te
¥Mar 3a IielT J1a Aajar AOMbJBaIia HHpopManus, KosSTo € TPyaHo Aa Obae rpadud-
HO M3pa3eHa M 3aT0Ba HE Ce ChIbpPKa B CAaMUTE KapTH. ATIIachT ChIbpPXKa U I[BETHH
CHUMKH, XapaKTEpHH 3a BCEKH pasnen. TpsoOBa na ce orbenexu, ue mpu n3paboTBaHe
Ha KapTUTE ca MPUII0KEHN ChbBPEMEHHH KOMITIOTBPHHU TEXHOJIOTHH. ,,ChC CBOSITA aK-
tyanHocT BBJITAPUS: TEOI'PAOCKU ATJIAC me moxe f1a ce mons3Ba He caMo OT
Hay4IHHU paOOTHUITN U CIICIHATTUCTH, paboTemu B chepaTa Ha reorpadusiTa u IPyruTe
HayKH 3a 3eM$Ta, a ¥ OT YYCHHIIN, CTYACHTH U OT BCHYKH, KOUTO JKEJIasT Ja MMorydaT
BH3yallHa ITpeacTaBa 3a bearapus. IMeHHO 3a MOTEHITHATHUS ITUPOK KPBT OT HETPO-
(ecnoHamHN TOTPEOUTENN HA aTiiaca € M30paH HAyYHOIOMYJISPHUAT My XapakTep™
(bwarapus atnac..., 2010, c. 36).

WHCTUTYTBT € pa3paboTui U peaulia TeMaTHYHU KapTyi Ha OT/JIEHN U Ha CTpa-
HaTa KaTo L5710, HO MAJIKO OT TSX ca M3/a/leHu camocToaTenHo. [loBedeTo oT TsxX ca
MIPUIIOKEHN KBM OTAETHH reorpadcKy M3TOYHUIN (MOHOTpadru, aTiiacu, COOpHHUIIH
u ap.).

Hapen ¢ m3maBanero Ha COOpHUIM W aTjiacH, IPe3 M3CJIEABAHUS MEPUOJ ca
OTIEYaTaHW W HAKOJIKO IPYTH KHUTH. ,, [lonoeun eex omoaden Ha ceocpaghckama
nayka (Ynen-xopecnonoenm npogecop Kupun Muwes 3a ceos socumeiicku nvm)
e apToOnorpaduyeH o4epk, oTnedaTad o ciaydaid 80-rogunrHus 00uIel Ha YieH-
kop. mpod. Kupun Mumes, Jlupextop Ha EnWHHUS HEHTHP MO HAYKHUTE 33 3eMsTa
(1972—-1988 1.) u Ha I'eorpadcxus nactutyt (1978—-1988). B Hero ce mpocienssa
KU3HEHUAT ¥ TBOPUYECKUAT ITBT Ha Tpohecopa, oTOes13Ba ce HeroBara 001ecTBeHa
JIEHHOCT M Ce pa3KpuBaT KauecTBaTa Ha y4eH W OpraHu3arop Ha ObJrapckara reo-
rpadcka HayKa.

bubnuoepagpckuam cnpasounux ,, Hayunu nybonuxayuu na uzciedosamenume
om leoepagpckus uncmumym npu BAH 3a nepuooa 1990-2009“ e nznanex mpe3
2010 . BBB BpB3Ka ¢ yecTBaHETO Ha 60 TOMWHU OT OCHOBaBaHETO Ha [ eorpadckus
HHCTHUTYT. Tol € chcTaBeH 1Mo uaest Ha mpod. JokTop Ha reorpadckuTe Hayku Map-
rapurta Mnmnesa. B Hero ca BKIIIOUEHH 3ariaBusaTa Ha MyOJMKAIIMUTE HA YUEHUTE OT
nHcTHTyTa 32 epuoAa 1990-2009 r. ,,CripaBOYHUKBT € IBPBOTO IO POJIa CH M3/a-
HUe, TOKa3BaIl0 HAyYHUTE HHTEPECH Ha OTACIHUTE aBTOPH 1 Hay9IHATA MPOLYKIIHS
Ha uHCTHTYTA® (C. 3). Toll chaBpxkKa ome MHMOpPMANHS 3a HAYYHUTE CTENEHU H
3BaHMS HAa YYCHHTE, 33 MEepHoa B KOUTO ca padOTHIN B MHCTHUTYTA, 3alIUTCHUTE
JIUCEpTAINK 3a MOJlydaBaHEe HAa HAayyHa CTENEH M XaOWIHTAIIMUTE HA YYCHHUTE OT
nactrTyTa 10 2010 T

IIpe3 2011 r. e orneuaraHn ,,I eoepagcxu mepmuronocusern peunux “, KOUTo e
JUBJITOTOTUINIEH TIPOeKT Ha ['eorpadckus HHCTUTYT. PEYHUKBT € ChBMECTHO JIEN0 Ha
Y4EHHU OT MHCTUTYTa U PEIUIla CIIEHUAINCTH OT IPYTH UHCTUTYIUH. Toil e u3naneH
0T AKaIeMUYHOTO M31aTeNCTBO ,, I [pod. Mapun /[punHoB*. B Hero ca BKiIIOYeHN OKO-
70 1750 ,,0cHOBHU HAay4YHU TEPMHUHU OT T€OTpadusITa U ChbCETHUTE i HAYYHH 00IaCTH
KaTo reoIorusaTa, reo(hn3nkara, OKeaHoJIOTHsATa, KapTorpadusTa, HKOHOMHKATA H JIp.
3a BCekr TEPMHH € JaJieHa KpaTka JAe(pHUHUINS, a 32 TTOBEYETO ca MOCOYCHH U eTH-
MOJIOTHYHUSAT, U e3ukoB mpomsxox  (I'eorpadckn TepmuHOIOTHYEH...., 2011, c. 4).
PeyHuKbT € mpenHazHaueH 3a MUPOK KPBI OT YUTATEITH.

CpaBHEHHETO Ha TEXHWYECKUTE XapaKTEPUCTHKH Ha TE3W W3/IaHUS TTOKa3Ba
JUTICaTa Ha TaHHU 3a THpaXka (Taom. 3).
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TabOnuma3l
Texnuuecku xapaxmepucmuku Ha ,, Opyeu u30anus "

TeXHUYHUCKU XapacTEPUCTUKU

ABTOp, 3ar71aBue Penaxropu Toquna
®opmar | Tupax | Crp.

Amnacu

Artac Haponna PenyGnmka K. I'pis6os, T.
Bearapus Wopmanos, U. 1973 * * 168
Bbiiko u ap.

Atnac okonHa cpena Ha Pemy-

omuka bearapus I'. Temes 1995 * * 36
Bbwirapus reorpadekn atnac | Mon.Konpanes 2010 * * 220
Kuueu

ITomoBuH Bek OTHaieH Ha Te-
orpadckara Hayka (Um.-kop. | M.Mopranosa 1998 * * 144
npo¢. Kupun Muries 3a cBost
KUTENUCKU ITBT)

Metoauera, I., M. Hnuera
,Hay4Hu myOnmukanuu Ha W3- * 2010 * * 168
cienoBarenure ot [eorpad-
ckusg uHCTUTYT npu BAH 3a
meproga 1990-2009: Cnpa-
BOYHHUK

T'eorpadckn TrepmunonormucH | T. Hukomnos, b.
PEUHHK Koner 2011 | 70/100/16 | 18,75 298

* He ca noagaaACHU JaHHU B KHUKHOTO TAJIO

3AKJIFOYUEHUE

HacrosmoTo u3cneaBane, KakTo ¥ MyONMKyBaHUTE MPEIUIITHE H3CISIBAaHHUS 3a
u3aaTenckara aeiHoct Ha ['eorpadckus nacrutyT npu BAH (Meroauesa, 2011, Me-
Toauesa, 2012) mokasBart, ye npe3 nepuoaa 1950-2011 r. or uHCTUTYTA Ca U3JalEHH
17 monorpaduu, 13 cbophuka, 3 arnaca u 3 apyru xkHuru. Ilpes To3um mepuox ca
M3JIe3JH OT MeyaT ¥ ABe nopenuuu: ,,M3Bectus Ha reorpadcku uHCTUTYT (1951—
1974 r. — 16 Toma) u ,,IIpodnemu Ha reorpadusita B HP boarapusa® (1964-1978 r.
— 5 Toma), u ciucaHueTo ,,[lpobnemu Ha reorpadusara“ (1974-2011 r. — 144 ku.).
W3naBaneTo Ha cicaHUETO MpoABbIKaBa U focera. M3garenckara 1elfHOCT Ha UH-
CTUTYTa 3al04Ba OIIE B MbPBUTE TOJMHHU CJIE/l OCHOBaBAaHETO MYy M MPOIBIKABA JI0
nHec. Ta e cBbp3aHa ¢ HeroBara CTpyKTypa, XapakTepa Ha HayqYHUTE U3CIIeIBAHUS U
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cneun(UIHOCTTa Ha Teorpad)CKUTE HayKu KaTo KJIOH Ha Hay4HOTO nosHaHue. [1y6-
JUKALMUTE HA MHCTUTYTa OTpa3sBaT Pa3BUTHETO Ha reorpad)ckara Hayka. 3aToBa Te
ca [EeHeH M3TOYHMK Ha MH(POpPMAaIMs M UMaT MHOTO Ba)KHO 3HAa4€HHE 3a HEHHOTO
NOMYNSPU3UPaHe U pa3NpOCTPaHEHHE B CTpaHaTa U B UyKOMHA.
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PUBLISHING ACTIVITY OF THE DEPARTMENT OF GEOGRAPHY
AT THE NATIONAL INSTITUTE OF GEOPHY SICS, GEODESY AND
GEOGRAPHY AT THE BULGARIAN ACADEMY OF SCIENCES (1950-2011)

(Proceedings of congresses, conferences, symposia,
jubilee publications etc.)

Gergana Metodieva

(Summary)

The paper ,,Publishing activity of the Department of Geography at the National
Institute of Geophysics, Geodesy and Geography at the Bulgarian Academy of Sci-
ences (1950-2011)” is a continuation of two previous publications, printed in this
journal. The current paper makes a comparative analysis of the contents, structures,
and the teams of authors in the different editions (collections, atlases and books). The
publishing activity of the Institute is related to its structure, the nature of research and
to the specificity of the geographical sciences as a branch of the scientific knowledge
in general. Publishing of the Institute’s scientific output is of great importance for the
promotion and the distribution of its scientific product across the country and abroad.
The performed survey on the publishing activity shows that during the period 1950-
2011,a total of 17 monographs, 13 proceedings, 3 atlases and three other books were
issued by the Institute. During this period two series - “Proceedings of the Institute of
Geography” journal (1951-1974, comprising 16 volumes) and “Problems of Geogra-
phy in the People’s Republic of Bulgaria” journal (1964 to 1978 — 5 volumes), were
issued, as well as the “Problems of Geography” journal (1974-2011, a total of 144
vol.). The issuing of the latter one continues to-date.
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BBJITAPCKA AKAJIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOI'PA®USITA e 3-4 « PROBLEMS OF GEOGRAPHY
Codus e 2013 e Sofia

Hayunu npoexmu

EUROPEAN UNION
* K %
* *
* *
* *
* gk
EUROPEAN REGIONAL
DEVELOPMENT FUND

GOVERNMENT OF ROMANIA GOVERNMENT OF BULGARIA

chR
ROMANIA - BUS CrossBorder

Cooperation
mwogramme

Common borders. Common solutions.

INPOEKT

Romanian — Bulgarian cross-border joint natural and technological hazards
assessment in the Danube floodplain. The Calafat-Vidin
— Turnu Magurele-Nikopole sector

(Unmezpupana oyenka Ha RpUpOONUsA U MEXHOI0ZUYEH PUCK
6 /[ynaeckama pagHuna é pymvHCKO-0b12apcKus mpanczpanuyen yuacmuvK
Kanagpam-Buoun — Typny Mwveypene-Hukonon)

[IpoexTsT ce peanmsupa no OnepaTuBHa Mporpama TpaHCTPaHUIHO CHTPYIHH-
gecTtBO PymbHus-boarapus 2007-2013.
IIpuopurerna oc 2: OkonHa cpena
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Jeraiinna nadopManus 3a MpoeKTa MOXKE J1a C€ HAMEpPH Ha CalT Ha MPOEeKTa
www.robuhaz-dun.eu.
[lepronsT Ha M3BIHEHUE HA TpoekTa € 1oHu 2012 — HoemBpu 2013 1.

[IpoexTsT Henu na monoOpu Beue ChlIecTByBallaTa WHPOpMaMOHHa Oa3a 3a
NPUPOIHUS U TEXHOJIOTUYHHUS PUCK OT JBETE CTPAaHU Ha IpaHMYHATa 00JacT MEKIY
PymbHust 1 Bparapus B nyHaBckus ydacTbk Mexay Buamn/Kamadar m Huxonon/
TypHny Marypene u na monoOpu MHPOPMUPAHOCTTa HAa BCHUYKU 3aWHTEPECOBAHU
cTpaHu (MECTHHU BJIACTH, OOLIMHU, CIYKOH) [0 OTHOILICHUE Ha TPEBEHLUATAa U OOp-
Oara c HenmpeABUACHH cuTyauuu. [IpoydBaneTo ce miaHupa Jia OLeHH YecToTaTa Ha
NPUPOIHHU U TEXHOJIOTUYHHU OMACHOCTH, 32 Ja C€ TapaHTHpa ONa3BaHETO Ha OKOJIHA-
Ta cpefla ¥ YyCTOHYMBOTO pa3BUTHE HA M3CJEeIBaHATa TEPUTOPHS M MOAIIOMAaraHe Ha
e(eKTHBHOTO yNpaBJieHNEe Ha PUCKA B TPaHCTPaHUYHATA 30HA.

Bonem naprasop: I'eorpadcku nHCTUTYT Ha PymbHCKaTta Akagemus
[TapTHUpaM OpraHu3anum:

Hanmonanen nHCTUTYT 1o reodusuka, reoae3us u reorpadus npu BAH
I'eonornuecku uncturyt npu bAH

WHcTutyTa 32 ananuTnyHu nHCTpyMeHTH B Kimyx-Hanoka
Yuusepcureta B Kpaiioa

3agauu Ha MpoeKTa

1. M3pabotBane Ha cbBMecTHa nHTerpupana [ IC 6a3a nannum 3a cexropa Kana-
¢dar—Bunus—Typry Mbrypene—Hukonon B JlyHaBckara 3aniBHa paBHHHA.

2. OmnpeniensHe Ha TUIIOBETE MPUPOAECH U TEXHOJIOTMUYEH PUCK.

3. OueHsiBaHe Ha YA3BUMOCTTA OT MPHUPOJIEH U TEXHOJIOTHUYEH PUCK.

4. Cp3naBaHe Ha CIENMATIU3UPAHN KapTH Ha TPUPOTHUS U TEXHOIOTMYHUS PUCK.

5. OrneHka Ha Ka4yecTBOTO Ha MOYBUTE U BOJUTE U YS3BMMOCT Ha BOJOHOCHUS
XOPHU30HT OT 3aMbpCSIBaHE C HUTPATH, pocdaru, MeCTUINUAN U TEKKH METAIIH.

6. Unentudunmpane Ha Hali-10OpUTE CTPATETHH 32 YCTOMYMBO pa3BUTHE Ha 3a-
LIUTAaTa Ha OKOJIHATA Cpeaa.

7. PasnpocTpaHeHue Ha pPEe3yJITaTUTE OT IPOYUYBAHETO 0 3aUHTEPECOBAHUTE
CTpaHH B TPaHUYHATa 00JIACT MOCPEICTBOM CHbBMECTHHU CPEIIH.

JleitHocTH

1. IIppBa cpelia Ha yrpaBUTETHHUSI KOMUTET, 3 1HHU, bykypermt.

2. Koncrpyupane Ha ye0 caiiT Ha MPOEKTa, MOAIbpKaHe U OOHOBSBAHE C HOBA
UHQOpMAIIHSL.

3. 3paboTBaHe Ha MHTErpUpana 06asza OT JaHHU.

4. OmpenienHe Ha TUIIOBETE MPUPOACH U TEXHOIOTMUYEH PUCK.

5. CpBMecTHa KpbIvia Maca ,,OleHKa Ha KapTUTE Ha pUCKa U KapTorpadupane™
C YYacCTHETO Ha CIELUAINCTH C OTHOIIEHNE KbM 3alllUTaTa U yIpaBJIeHUETO Ha MpH-
POIHMS M TEXHOJIOTUYEH PUCK, 3 1HU, Bykyper.

6. CpBMecTHa KpbIUia Maca ,,OleHKa Ha KapTUTe Ha pUCKa U KapTorpadupane™
C YYacCTHETO Ha CIELUAINCTH C OTHOIIEHNE KbM 3alllUTaTa U yIpaBIeHUETO Ha MpH-
POAHUS ¥ TEXHOJIOTHYEH pHUCcK, 3 auu, Codust.
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7. Tepenna pabora 3a uamepBanus ¢ uznon3Baneto Ha LIDAR radar 3a momy-
YaBaHE Ha TOYHU XUIICOMETPUYHH KapTH.

8. Cp3aBaHe Ha MHAMKATOPH 3@ YSI3BUMOCTTA OT TMPHUPOJEH U TEXHOIOTHUYEH
pHCK.

9. Cp3aBaHe Ha eIMHHA METOAMKA 32 KAPTHU Ha pUCKA.

10. MexauHHA cpellla Ha YyIpaBUTETHUS KOMUTET, 3 1HU, Codusi.

11. Cp3naBaHe Ha crieMaIN3UPaHy KapTH Ha IPUPOAHUS U TEXHOIOTMYEH PUCK.

12. Tepenna paboTa 3a OL€HKa Ha YS3BUMOCTTA Ha [TOYBHU U BOJIU OT 3aMbpCSIBaHE.

13. O6paboTka 1 HHTEpIpPETHPaHE HA JaHHHUTE, CBbP3aHH C KaueCTBOTO HA M0Y-
BU U BOJIH.

14. 3akmrounTeNHa Cpella Ha YIpaBUTEIHHs KOMUTET, 3 1HHU, KpaiioBa.

15. PymbHCKO-bBArapcko AsATHO yUHUIIHILE ,, YCTOHYMBO pa3BUTHE U IPUPOJIEH U
TEXHOJIOTHYEH pHUCcK B JlyHaBcKaTa 3aJlMBHA paBHUHA® 32 CTYAEHTH, MJIa U YUEHH, 6
nuu, KpaitioBa-Kanadar.

16. 3naBaHe Ha cepust OT peKJIaMHU MaTepuall, CBbP3aHU C TOMYJsIpU3HpaHe-
TO Ha PE3yATaTUTE OT MPOEKTA.

17. 3naBaHe Ha TEXHUYECKO PBKOBOJICTBO M CIIEHUAIN3UPAH YHUBEPCUTETCKU
KypC 10 Ppo0OIeMUTE Ha IPUPOIHUS U TEXHOIOTHYHHS PHCK.

18. PaszmpocTpaHeHne Ha pe3yaTaTuTe MOCPeICTBOM PA3INYHU JEHHOCTH U Cb-
ourus.

Romanian — Bulgarian cross-border joint natural and technological hazards
assessment in the Danube floodplain. The Calafat-Vidin — Turnu Mdgurele-
Nikopole sector‘

The project is aiming to improve the already existent information on natural
and technological hazards on both Romania and Bulgaria border area and increase
transparency in terms of availability and dissemination for all the interested actors
(local government, municipalities, emergency situation inspectorates etc.).

The study is planning to assess the incidence of natural and technological
hazards in order to ensure environmental protection and sustainable development of
the study area.

Priority Axis: 2. Environment

Detail information on the project website: www.robuhaz-dun.eu.
Period of implementation: June 2012 — November 2013
Lead Partner - INSTITUTE OF GEOGRAPHY, ROMANIAN ACADEMY

Partners organizations:

NATIONALINSTITUTE OF GEOPHYSICS, GEODESY AND GEOGRAPHY,
BULGARIAN ACADEMY OF SCIENCES

RESEARCH INSTITUTE FOR ANALYTICAL INSTRUMENTATION (ICIA),
CLUJ-NAPOCA

GEOLOGICAL INSTITUTE, BULGARIAN ACADEMY OF SCIENCES

UNIVERSITY OF CRAIOVA, GEOGRAPHY DEPARTMENT

170



OBJECTIVES

1. To elaborate a joint integrated GIS database for the Calafat-Vidin — Turnu
Magurele-Nikopole Danube Floodplain sector

2. To identify the natural and technological hazards typologies

3. To assess the vulnerability to the natural and technological hazards

4. To elaborate the specialised natural and technological hazards maps

5. To assess soil and water quality and aquifer vulnerability to pollution with
nutrients, pesticides and heavy metals

6. To identify the best sustainable development strategies for environmental protection

7. To disseminate the results of the research to interested actors in the border
area through joint events

ACTIVITIES

1. First Steering Committee Meeting, 3 days, Bucharest
2. Web-site design, continuously updated with new information
3. Joint GIS database elaboration
4. Identification of the natural and technological hazards typologies
5. Joint Round-table on ,,Hazard maps assessment and mapping* inviting spe-
cialists dealing with natural and technological hazards protection and management*,
Bucharest, 3 days
6. Joint Round-table on ,,Hazard maps assessment and mapping™ inviting spe-
cialists dealing with natural and technological hazards protection and management*,
Sofia, 3 days
7. Fieldwork campaigns for measurements using LIDAR radar to obtain accu-
rated altimetry maps
8. Elaboration of vulnerability indicators for natural and technological hazards
9. The establishment of the common methodology for hazard maps
10. Interim Steering Committee Meeting, 3 days, Sofia
11. Elaboration of the specialised natural and technological hazards maps
12. Field campaigns for assessing soil and water vulnerability to pollution
13. Data processing interpretation regarding soils and water quality
14. Final Steering Committee Meeting, 3 days, Craiova
15. Romanian-Bulgarian Summer School on “Sustainable development and na-
tural and technological hazards in the Danube Floodplain® for university students,
young scientists, 6 days, Craiova-Calafat.
16. Development and publishing of the number of promotional materials.
17. Publishing of technical guide and university lecture course in theproblems of
natural and technical hazards.
18. Dissemination of the results through various actions and events

Investing in your future!
Romania — Bulgaria Cross Border Cooperation Programme is co-financed by the
European Union through the European Regional Development Fund
www.cbcromaniabulgaria.eu

T'eopeu Keneszos
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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 2013 e Sofia

ITPOEKT

SAMBPCABAHE HA PEKA OI'OCTA C APCEH
— BPB3KA MEXY BUOTEOXUMHNYHUTE IMTPOLIECHU
B IIOUYBUTE HA 3AJIMBHATA TEPACA
N PEYHATA IMHAMUKA

duHaHCcHpala nporpama

Bbﬂrapo-mBeﬁuapCKa H3CJICA0BATCIICKa MMporpamMa

Kparko ume Ha npoekra
ASCOR (Arsenic Contamination of Ogosta River)

IIpoabKuTEJHOCT

1 HoemBpu 2012 — 31 oxromBpu 2015

IMapTHBEOpPH

Hanuonanen nHCTUTYT 10 reodu3uka, reoae3us u reorpadus kbMm BAH
WucTuTyT Mo OMOreoXuMHs W AMHAMHKA Ha 3aMbpCUTEIHTE KbM JIbpiKkaBHUS
TEeXHOJOrn4eH yHusepcuretT B Lropux, [Beinapus

Mucust

B pesynrar Ha MUHHO-I00MBHATa ACHHOCT B pailoHa Ha rp. YnnpoBUHU 3HAYH-
TEJHU IUIOUIM ToKpai p. Orocra ca NOJI0KEH! Ha 3aMbpPCABAHE C aPCEH U TEXKKHU
METaJIM IOCPEJICTBOM Pa3IMBUTE Ha peKaTa Ml [OJ3BaHETO Ha BOJUTE M 32 HAIOsI-
BaHe B nepuoga 1951-1999 r. Jloceramnure u3ciaenBaHus yCTaHOBABAT MHOTO BH-
COKH ChBP>KaHMsSI Ha apCEH B [104BATA Ha OT/AEJIHHU YUacTbhIM Ha 3aJIMBHATA Tepaca
Ha p. Orocra no nNpoAbHKEHUE HA JOJMHATA M OT PyJHULMTE NpPU ¢. MapTHHOBO
u rp. YnnpoBuy 10 BIMBAHETO U B s13. ,,Orocra®. B mepuona ciex npukitouBaHe
Ha pynonobuBa u 3apbpuiBane mpe3 2005 1. Ha 1eHHOCTUTE MO PEKYJITUBALUATA CE
YCTaHOBSIBAT CJIy4au Ha MOBUIICHU KOHIIEHTPALMK Ha apCeH BbB BOAUTE U 0COOEHO
B JbHHMUTE HaHOCU Ha p. Orocta. Hanmn4yHu ca naHHU 32 MOBMILEHU ChIbPIKAHUA
Ha eJIeMEHTa B I'PYHTOBHUTE BOJU B OTAEJIHM Y4YacTbIM Ha 3aJIMBHATA Tepaca Ha p.
Orocra. Bee omie HsimMa noctaTbuHO HHPOPMALKS 32 IPOCTPAHCTBEHOTO pasmpese-
JICHHE Ha apceHa B I104BaTa ¥ OTHOCHO (DaKTOPUTE U MPOLECUTE, KOUTO KOHTPOJIH-
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paT moCTBIBAHETO My B TPYHTOBUTE W PEUYHUTE BOAU. 3aJbI00YEHOTO MMO3HABAHE
Ha npoOiemMa € HeoOXOAMMa OCHOBA 3a HETOBOTO pElIaBaHE U pealu3alusaTa Ha
MIPOEKTa € CTHIIKA B TIOCOKA KbM MOBHIIAaBaHEe Ha HHYOPMHUPAHOCTTA HA MECTHOTO
HaceJIeHUe 110 OTHOLIEHHE HAa OCHOBHUTE IIapaMETPU Ha Ka4eCTBOTO Ha Cpeara Ha
JKUBOT B PErHOHA.

Paiion Ha u3ciienBaHe

WzcnenpanusTa no npoekra oOxBaar goauHara Ha p. Orocra ot 3aTBOPEHUTE
pyIHMLM Haja c. MapTHHOBO A0 BIMBAaHETO Ha pekara B si30BUp ,,Orocra® (¢ur. 1).
BHuMaHneTO € KOHIICHTPUPAHO BHPXY 3aJMBHATA peyHa Tepaca, KbJETO Ce YCTaHO-
BsIBA Hali-CEPHO3HO 3aMbPCSIBaHE HA IIOYBUTE C APCEH M TEXKKHU METAJIH.

®ur. 1. Paiion Ha u3ciaenBane
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OCHOBHM 11eJTH HA TPOEKTAa

* PazkpuBaHe Ha OCHOBHHTE 3aKOHOMEPHOCTH B Pa3MpeeeHHETO Ha apceHa B
MOYBHTE Ha 3aJIMBHATa Tepaca Ha p. Orocra, CBbp3aHU ¢ 0COOCHOCTUTE Ha perneda,
XHUJIPOJIOKKHUTE XapaKTepPUCTUKU M 00XBaTa M 4YeCcToTaTa Ha pa3IMBUTE Ha peKara.

* l3cnenBane Ha 0CBOOOKIaBAHETO HA apceHa OT 0YBaTa M IOCTHIIBAHETO MY B
MOA3EMHUTE U PEYHUTE BOIU B PE3YTAT HA MUKPOOUOJIOTHYHU U (PUIUKO-XUMUYHU
MIPOLIECH B YCJIOBHUATA HA PEYHO MAJIOBOJME U ITBIIHOBOJIUE.

* Hamupane Ha chbBpeMEHHU MOAXOH 3a O0CMHSABAHE Ha TIO3HAHMS Ha MOJICKY-
JSIPHO HUBO M Ha HUBO peyeH OaceilH 3a MO-M'bJIHO Pa3KprUBaHE Ha MMOBEACHUETO Ha
apceHa B 3aMbPCEHUTE NTOYBM M HETOBOTO MTOCTHIIBAHE B peYyHaTa CUCTEMA.

OcHOBHH HeﬁHOCTH o MPOEKTa

JeliHocTuTE MO MPOEKTa ca OpraHu3upanu B Tpu pabotuu nakera (PIT).

PII1 — Onpeoensine Ha npocmpancmeeHomo pasnpedeierue Ha 3aMbPCABAHENO
¢ apcen 6 3anugnama mepaca na p. Ococma

* JleraiinHo 3acHeMaHe Ha peneda ¥ 3eMHaTa IOBBPXHOCT C TIOMOIITA HA Bb3-
nymrHo jta3epHo ckanupane (LiDAR)

* [IpoctpancTBen ananu3 Ha Mop(oorusiTa Ha 3aauBHaTa Tepaca. Kaprorpa-
¢upane Ha ocHOBHHUTE hopMHU Ha peneda.

* XUApoJIOKKK aHaIN3 Ha pekuMa Ha p. Orocrta 3a mepuoma 1951-2010 .

* XHUIpOIIOKKO MOJIEIMPAHE Ha PEYHUSI OTTOK BBB BoztocOopa Ha p. OrocTa Haj
eIHOMMEHHMSI s130BUP ¢ TomornTa Ha mogenute SWAT u KINEROS.

* Monenupane Ha paziuBuTe Ha p. Orocra.

* OnpoOBaHe Ha ITOYBHTE B 3aJIMBHATA Tepaca Ha IBI0O0YMHA 10 3 m. Onpenens-
HE Ha ,,lOPEIIUTE TOUKU " B U3CJIEABAHUS PAKOH.

PII2 — Ponsa na mukpobuonocuunume cboouyecmaa 3a 0c600024coasane Ha apce-
Ha 6 noueama Ha 3anuenama mepaca Ha p. Ococma

° I/I3CHCILB3HC Ha N3MCHCHUATA B MI/IKpOGI/IOHOI‘I/I‘IHI/ITC C’bO6IIIeCTBa B 11ouBarta
NIPY pa3IMYHH CTETICHH Ha 3aMbpPCSBaHE C apCeH

* OuenHka Ha 0CBOOOKIaBAHETO HA apceHa B [0YBaTa B Pe3yATaT Ha MUKPOOHO-
JIOTUYHUTEC IIPpOoLeCH

PII3 — Oyenka Ha mobunruzayuama Ha apceHa

* Ouenka Ha M3HACSHETO Ha apCC€Ha OT 3aJJMBHATa T€paca C IMOA3EMHUTE BOIU
" P€UYHHSA OTTOK. W3cnenBane Ha M3MEHEHHATAa HA XUMUYHUS ChCTaB Ha TPYHTOBHUTE
BOAHU, pPEYHUTE BOAU U HAHOCH B YCJIOBUA HA II'BJIHOBOAUEC U MaJIOBOAME.

° I/I3rpa>x<z[aHe Ha IMHUJIOTHA CUCTEMA 3a HB.6J'IIO,Z[CHI/I€ Ha U3MCHCHMHsTA B HUBOTO
U XUMUYHHUA CbCTAB HA TPYHTOBUTE U PEYHUTE BOAU

OuyakBaHM pe3yJITaTH M KPailHUA NMPOIYKTH

B nporeca Ha ocbliecTBsIBaHe Ha MPOEKTa 11e Obie FeHeprupaHa HoBa HH(OpMa-
s 32 pa3lpeielieHUeTo Ha 3aMbPCIBAaHETO C apPCEH B 10JMHAaTa Ha p. Orocra, KakTo
M 32 OCHOBHHMTE MEXaHM3MH Ha O0CBOOOXIABaHETO My B 3aMbpceHuTe mousu. llle
ObaaT ouepTaHM yyacThUWTE B 3aJMBHATA T€paca Ha peKaTa ¢ Hal-BHCOKa OMAaCHOCT
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OT 3aMbPCSIBAHE HA TPYHTOBUTE BOAM C apceH. [loirydeHuTe pe3yaTaTuTe U TeXHHUSIT
aHaJIM3 MOTar Jia TOCIyXaT KaTo OCHOBA IPH B3€MaHE Ha PEIICHUS OTHOCHO yIpa-
BJICHMETO Ha BOJMTE W ONAa3BaHE 3[PaBETO HAa MECTHOTO HACEJICHWE, KaKTO U IpH
W3TOTBSIHE HA KOHIETIIHS 32 PEKYJITUBAIUS Ha 3aMbPCCHUTE 3EMHU.

OuakBa ce 1a ObJaT Ch3AaACHH CIACTHUTE TPOAYKTH:

* ['eorpadcka 60a3a nmanuu 3a gonwHara Ha p. OrocTa U BojgocOopa u Haj
3. ,,OrocTta“ ¢ nHhopMaIys 32 OCHOBHUTE IPUPOIHU KOMIIOHEHTH;

* Jleraitnen nudpor moxen Ha peneda B nonuHara Ha p. Orocra;

* Jleraitnen nudpoB Momen Ha 3eMHATa MOBBPXHOCT, BKIFOUUTEIHO MBTHINA
EJIEKTPONPEHOCHA MpPEeXka, CTPaJH U ChbOPBKECHUS, PACTUTEIHOCT;

* Kapra Ha 3anuBaemute 1oy nokpait p. Orocra;

» Kapra Ha 3aMBbpCsBaHETO Ha ITOYBUTE C APCCH;

» Kapra Ha 0omacHOCTTa OT 3aMbPCSBAHE C APCEH HA TPYHTOBHUTE BOJIU B 3aJIMB-
Hara Tepaca Ha p. Orocra;

e [TunoTHa cucTeMa 3a HaAOIIOAEHME HAa M3MEHEHUSTA B HUBOTO U XUMHYHHS
ChCTaB Ha TPYHTOBHUTE M PEUHUTE BOJIU B PEaTHO BpeMe.

[Ipenmnonara ce, 4e ASHHOCTUTE MO MPOEKTA IIe JOMPUHECAT 33 MO-A00pO Io-
3HaBaHE Ha EKOJIOTUYHUTE PHCKOBE OT MECTHOTO HACEJICHHE M BbBEIKIAHE Ha MpaK-
TUKH B 3€MEIOJI3BAHETO U BOAOIOI3BAHETO, KOUTO OWXa OrPaHUYHIIN TIOCTHIIBAHETO
Ha apCEH B YOBEIIKHUS OpraHu3bM. [[pOSKTHT MOXKeE J1a ce pa3miexkaa KaTo HeoOX0 1-
Ma CThIIKA B 33JbJI00YECHOTO U3CJICABAHE HA 3aMBPCIBAHETO C apceH Ha s3. ,,Oroc-
Ta*. M300/13BaHUAT KOMIUIEKCEH MOAXOJ M H3CJIENOBATEICKH METOAM MOTAT Ja Ce
MIpHUJIaraT Kato MOJIeJ IPU U3y4aBaHETO Ha 3aMbPCSIBAHETO C APCEH U TEKKH METaH
B JIPyT¥ PEYHU JIOJIMHU B bbiirapus u B cBeTa.

I]eeman Koyes
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BBJITAPCKA AKAJIEMUSI HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT PA®USITA e 3-4 ¢« PROBLEMS OF GEOGRAPHY
Codus e 2013 e Sofia

Konepecu, xongpepenyuu, cumnozuymu

I'EOTPAOUATA — BCEJIEHA OT 3HAHNA!
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EnBa i mMa mo-moaxosii HACJIOB 3a BIlEYATIsIBAIATa U3TI0kK0a OT (oTo-
rpaduu Ha ipod. n-p Pymen [lennn — npenonasaren B ['eonoro-reorpadekus da-
kynret Ha Coduiickus yHuepcurer ,,CB. Kimument OXpuIcKH®, OpraHu3upana
ot m3narenctso ,,bynsect 2000 u Coduiickusi YHUBEPCUTET, YHETO OTKPUBAHE
ce cbeTost Ha 13 mait 2013 1. B ranepus ,,Anma Martep™ B CeBepHOTO KpUJIO Ha
CY. Mexy TocTuTe, NIPUCHCTBAIM HA OTKPUBAHETO, OSIXa MHOTO YYEHH, KOJIETH
U CTYJICHTH, CBbP3aHH MIPEJAUMHO C reorpadckara HayKa, KakTo U OJU3KH U TIPHsI-
Tenau Ha aBTopa. ®oToun3noxk0aTa OTKPH U3BECTHHAT OBJITAPCKH ITbTENICCTBEHUK
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u xypHanuct Cumeon MnakueB, KOMTO MO3ApaByu ch3aTesl Ha IpeKpacHuTe ¢o-
TOCH M OPTaHM3aTOPHUTE Ha W3JIOKOaTa M UM Mokena ObAeld TBOPUYECKU yCIie-
xu. M3ka3zBane Hanpasu u npo¢. 1 Anekcanabp @enoToB — npeacTaBUTEN Ha
Anma Marep, KOHTO NPUBETCTBA aBTOpa Ha (OTOM3I0k0aTa U yYAaCTHULUTE Ha
OTKPHUBAHETO U.

Tosa e Bropara ¢orousnoxda Ha npod. aA-p Pymen [lenun, pe3yarar oT MHOTO
HeroBu MbTyBaHus cieq 2004 1., korato Toi opraHusupa mbpBara ¢ umeTo ,,l'eorpa-
¢wusta, kato mbremecTBue. leorpadusTa, KaTo NpHUKIOUYEHHE™, MOoKa3aHa B Haj 40
cenuia Ha ctpaHara. [IpTemecTBeHuK, noceTus Haj 90 cTpaHu caMOCTOSATENIHO WIIH
ChC CTYJIEHTH, BABXHOBEH OT IIpUpoOJiaTa 1 Xopara Ha OTAEIHU AbPKaBU U €K30TUIHH
KbTYETa Ha HalllaTa IJaHeTa, aBTOPBT 3alleyarBa BIIEUAT/ISABAIM MOMEHTH M He3a-
OpaBUMHM CIIOMEHH Ha JICHTA, 33 J1a TH CIIO/ICIIM M HAlIPaBH JOCTOSIHUE HA TOJISIM KPBT
Tr0003HATEIHU 3pUTEIH U YATATEIH.

Uznox6ara Britousa 40 Temarnyau Tabna ¢ Hag 900 pororpaduu ot paznuuHu
CTpaHU. 3a BCSIKA CTpaHa MMa HAMCAaHO MOTO, Upe3 KOETO aBTOPBHT U3pa3siBa CBOETO
Hai-pKo BHieyaTieHne. 3a0eeKUTeNIeH € M (PaKThT, e LIeITa Ha IbTYBaHUATA MY ca
MaJIKO MO3HATH I'PajioBe U MECTa, KOUTO TOM MCKa J1a HU MPECTaBH.

Cepus OT mocTepH ca IMOCBETEHU Ha JaJeUHHTE U3TOYHU 3eMu — MHIoHe3us,
ABgctpanus, Oxeanus, SnoHusl.

Bupryannata Hu pa3zxofxa 3amouBa ¢ octpoBute @umku (Hali-naneyHara To4-
Ka, IpeficTaBeHa Ha (oTocuTe) — Mpes Hac ca pa3KpHBa yHHKAIHATa UM NPUpPOJa, a
OCTPOBUTSIHUTE — T€ U3JIbYBAT HEMOANPABEHO JOCTOWHCTBO, CIIOKOWCTBUE U MPUBET-
JIMBOCT ChC 3araJJbuHUTE CU U O4apOBaTEeNIHM YyCMUBKH. He3aBucruMo oT Heromsmara
CH BUCOUYHMHA, IOCTOJICMHO ce u3anra u Bp. TomanusH (1324 m) — Hali-BUCOKUST BPBX
Ha OCTPOBHTE.

Cnenpamara ,,cnupka® ¢ Hosa 3enanaus. [lormeabT HU € IPUBJICUEH OT OT-
poMeH IbHEp, Ha (OHa Ha KOWTO Ce € CHUMAaJl aBTOPBT, 3a Ja JOoOHeM MpeacTaBa
3a IeWCTBUTEIHUTE pa3MePU Ha TO3W M34e3Balll AbpBeCceH BUJ — Kaypu — 50 me-
Tpa BUCOYMHA, 16 MeTpa obukosika u Hajg 2000 roxMHU KHBOT, OT YHIATO CMOJa
ce noOuBa Kexnubap u ce mpomsBexaar Oomwxyra. pyr ¢ortoc mokaza enuH ot
CUMBOJINTE Ha Ta3M JlajeyHa Jbp)kaBa — JEHCTBal reifzep, cienBaT CHUMKH Ha
cToNMLAaTa YEeIUHITHH — OsUI ChbBPEMEHEH Ipajl, Ha MECTHOTO HACEJICHUE Maopu U
TAXHO 00KECTBO, HA MAMETHUK Ha OBLATa 3apajy CHJIHO PAa3BUTOTO OBLEBBACTBO.
HoxocBame ce no Haii-Bucokust Bpbx B Hosa 3enangus — Kyk, 3754 m, koiito ce
u3BHcsBa Ha FOKHUSA OCTPOB.

CHUMKHM Ha CBETOBHOM3BECTHHSI KypOpT ,,37aTeH OpsAr'‘, Hamupail ce B Iara
Kynncnanp, naBa npencraBa U 3a JajieUHUs] KOHTHHEHT ABCTpaslis C HEroBaTa eK30-
TUYHA IPUPOAA U OOTaT )KUBOTUHCKHU CBSIT.

TponnueckusT o-B banu, eaun ot xunsiaute B MHaoHe3uiCKus apxurenar, ce
pa3KkpuBa Mpej Hac C MPEKPacCHUTE CH HEBEPOSATHO YMCTH IUIAKOBE U TIOPKOA3eHHU
BOJIM, C YHHKAJHaTa CH MPHUPOAA, C ApEeBHATA CU MCTOpHs, Oorara KynTypa U MHO-
robpoiiHu xpamoBe. Hali-Bucokusar Ha apxuneinara Bpbx Kepunuu (3805 m), xoii-
TO Tpe/CTaBiIsABa ByJIKaH, HEPSAIKO HAIIOMHS 32 MPOU3XOAA CH C U3PUTBAHE HA JIaBa,
nenen u guM. LlapcTBoTO Ha eMH OT Hal-roJeMHTe TYIIEPH B CBETa — KOMOJCKHS
BapaH, € Apyr MHAOHe3uicku 0-B — Komono, a 3a Haii-Ooraro OnmopazHooOpasue B
CBeTa e MpHu3HaTo ToBa Ha 0-B Kanumanrtan (bopHeo).

12 TIpobnemu Ha reorpadusita, 3-4/2013 . 177



,»-BYJIKaHH, X0pa 1 IpeBHU KyATypHu — ¢ ToBa MoTo nipod. IlennH Hu npencrass
0-B SIBa, TBCTHP ¥ MHOTOJIMK, C MHOKECTBO JIBOPLM M My3€H, C O€3LEHHH MTPOU3BE-
JIeHHs1 Ha U3KYCTBOTO, C Hai-rojeMuTe OyITUCTKA U HHAYHCTKU XpamoBe — bopobo-
nyp u [Ipambanan (47 m BucounHa), C eKBaTOpuanHara cu ¢guopa u (ayHa, c MHOTO-
OpOWMHOTO CH HaceNeHHE, MO-ToJIsIMaTa 4yacT OT KoeTo € mof 20 ToJuHHU, ¢ BEKOBHUTE
CH TPAAMLIUH B OTIVICKAAHETO OCHOBHO Ha OaHaHU M OPH3 U B M3KYCTBOTO 3a pUCYBa-
HE C BOCBK BbPXY ThbKaHH (0aTHK), ¢ 60raTuTe CH M MUIIHY Mazapu (Ha TAX JOPH ce
npoJasa u ,,Hali-MUPU3IMBHAT * IJION B CBETA — IypHaH).

BupryanHnoro mbTyBaHe HM OTBEX/Ja B 3a1MBa XaJoHI BbB BuerHam. ToBa e
€/IHO OT Hali-KpacuBHTE MecTa Ha 3emsita, oosseno ot FOHECKO 3a enno ot mpu-
POAHMTE Yy[eca Ha CBETa — OT BOjaTa M3ILUTyBaT MHOTOOPOHHH, BUCOKO M3IUTALIH
ce, C KOHycooOpa3Hu (GpopMU OCTPOBH (MJIM €IMHUYHU KapCTOBU CKaJM, YacTHUY-
HO o0paciii ChbC 3eJeHMHA), KOUTO YeCTO BIKJAME B TYPUCTHUECKHTE (QUIMHU 32
Ta3| 4acT Ha A3Hsl, a cpell TAX — MaJIKH pudapcKu JOAKH, KopadueTa u remun. He
MO-MaJIKO HU yAMBSBA JieNTara Ha p. MEKOHT — ¢ HETOBTOPUMHUS MIPUPOJEH CBST —
oorar, IbCTHP U 3€JieH, ChC 3HAUNTEIIHUTE Ha OpOil XpaMoBE U OCTaHKH OT JPEBHA
KyJATYypa, ¢ MHOTOOPOMHOTO TPYA0II00MBO HaceleHHe — MPUBETIMBO YCMUXHATO U
M3JIBYBAILO a3MaTCKO CIIOKOMCTBHE U C XapaKTEpHUTE HMIMPOKOIIOIN KOHYCOBUAHU
CJaMEHHM IIANKH.

SIlnoHus — cTpaHa ¢ npekpacHa NpUpojia, U3TOUYEH IyX, XpaMOBE U Maroju, ex-
30THYHA XpaHa, TPYIOII00NBH, 3a0bp3aHU X0pa, KOUTO KUBEAT B MPEIUBALIH €IUH
B IPYT ChbBPEMEHHHU MOJIEPHU IPaJioBe, CTpaHa Ha TPAAULUOHHHS TeaTsp ,,Kabyku*,
Ha nkeOaHarta u OOHCaWTe — TakaBa ce Pa3KprBa TS HA CHUMKHTE OT (POTOU3IOKOATA.

OT TO3U peruoH Ha CBeTa aBTOPBT HU MpEHAcs Ha YepHUsI KOHTHHEHT — Majela
Adpuxa.

,»OKeaH M caBaHa“ — TakaBa MpelcTaBa HU AaBar goTtocure 3a Penmybnuka Ce-
Heraj, Ha KOUTO aBTOPBT € 3ameyarajJ MOMEHTH OT IMOCEIIEHHETO CH B pe3epBara
,»,DaHIMs, HAMHUpAIIl c€ B U3TOYHATA YacT Ha CTpaHaTa, C XapaKTepHUTE 3a caBaHaTa
JKUBOTHU M JaHAmadTu ¢ 6a006admu.

Jpyra ajpukaHcka cTpaHa, 3acHeTa ¢ 00eKTHBa, € Masi — He MHOTO IIO3Hara 3a
Hac, KoeTo Oynu W uHTepeca HU KbM Hesl. OT CHUMKHTE pazOupame 3a €IHO OT Haid-
MHUCTHYHHTE aQPUKAHCKHU TIEMEHa — JOTOHUTE, 32 TEPUTOPHSITA, KOATO Te HACEISIBAT —
rtaroro bannnarapa, 3a KBaJpaTHUTE UM KbILIM OT IJIMHA, 33 JTyXOBHUTE UM BOJa4H, 3a
3ama3eHuTe OT BEeKOBe oOnyau. BrieyatisiBame ce OT Hall-rojsiMara crpaja oT KUpIUY
B CBETa — JUKaMusTa, u3nuryaara B rp. Jpxene Ha p. Hurep, 3ammrena or KOHECKO.

Maxko nosHara 3a Hac € u bypkuna ®aco — nppxaBa, pa3nonokeHa ChIlo B 3a-
nagHa Adpuka, 4acT OT YHATO TEPUTOPHsI Momnaaa B obnactra Caxen, KbIETO BoIara
€ TMo-1leHHa 1 oT 31aro. CTonuuara Ha cTpaHaTta Yaraayry uma ,,lliBUJIM30BaH BUI,
3a pa3jiMKa OT MPOBUHIMAIHUTE pailoHu.

Otram ,,0THBaMe" 1 B ceBepHUTE YacTH Ha Adpuka — B TyHHUC, cTpaHa MeX-
oy ,,MOpe W MyCTHHS, U MO-TOYHO B rp. MOHACTHUP — POJHOTO MSICTO Ha OMB-
sl TyHU3ukcku npesugeHt Xabub Bypruda (1903-2000 r.). Br3xuimasame ce
OT BHYIIUTEIHUTE PyUHU HA MHOTO J0Ope 3ama3eHusi puMcku amutearsp B En
xem (111 B., cmopen FOHECKO TtpetusiT o rojeMrHa B CBeTa), KAKTO U OT MHOTO-
OpOWHUTE PUMCKH MO3aMKH.

Ot CeBepHa Adpuka ,,orckadame’ B oOparHa rnocoka — B Kpancteo Jlecoro u
Kpancrso Casuiens, KOUTO ca cpejll Hail-MaJlKUTe CTpaHU Ha KOHTHHeHTa. [Ipen-
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cTaBara, KosiTo J00MBaMe, ChIIO € 3a CMECHIa OT ChBPEMEHHA LIUBHIN3AIMS U MHO-
TOBEKOBHH TPaJULIUU 1 00nvau. TpaAWHMOHHHUTE KB OT TphCTUKA (B CBa3HIICHT)
u oT kambHH (B JlecoTo), U3mbYBAT HAKAKBO ABJITOBEYHO CIIOKOMCTBUE U COOCTBEH
YIOT, HA KOUTO MECTHHUTE UTEIN HE MCKAT Aa U3HEeBepAT. Muaauar kpai Ha CBa3u-
nenn Mcaatu 111, koWiTo Ha euH OT oTOCHTE € 00JICUEH B MECTHO OOJICKIIO, U3 TbUBa
JIOCTOMHCTBOTO Ha HApOJl C IPEBHO MUHAJIO, HO YBEPEHO BHPBSI KbM CBOETO yCIEl-
HO ObJelie.

B cbcenctBo Ha gBete kpanctBa ¢ Penyonuka IOxxna Adpuka (kakTo oie s
Hapuyame FOAP), kosiTo KaTo ue 11 MOYTH T'M € IPUTHCHAJA B ,,IPETPBIKUTE CH.
®oTocuTe HU MOKA3BAT €IUH IILCTHP CBAT, C MHTEPECHA IPUPOJIA, MUKC OT ChBpe-
MEHHU TpajioBe, e3ulu u KyaTypu. [Ipetopus u MoxanecOypr — cbOTBETHO CTO-
JUnara u Hail-roaeMusT GUHAaHCOB M MpoMULLIeH HeHThp Ha PIOA, nmat Buna Ha
HaIlbJIHO ChbBPEMEHHMTE U MOJEPHU I'PaJoBE, KOETO TOBOPH 3a MPOCHEpPUTETA HA
cuiHaTa AbpkaBa. He mo-Manbk HHTEpEC MpeAN3BUKBAT CHUMKHUTE OT BEJINYECT-
BEHHUTE M OCTPO M3AUTHATH J[pakOHOBHU IUIAaHUHU U OT Hal-rojeMus B CTpaHaTa
Hanunonanen napxk ,,Kprorep®. He ciry4yaiiHo Tol € CbC CBETOBHA U3BECTHOCT, Thil
KaTo ¢ miomra cu (okoso 19 xun. km?), ¢ 60rarcTBoTO M pa3sHOOOPa3UETO HA KH-
BOTHHCKHS U PACTUTENIHUS CBSIT, 4aCT OT KOUTO € OHAIJIeAeHa ¢ HAKOIKO (oToca,
€ ¢ U3KJIIOUUTENIHO 3HAUE€HHE U € eIMH OT Hal-ToJIeMUTe 3allUTEHN TEPUTOPHUH B
CBETa.

Ha 100 km ot 3amagnus adpukancku Opar ce uzaurat Kanapckure ocTpoBu, a
Hal-roNeMusT OT TAX — TeHepude, € IpeiCTaBeH ChC CHUMKH Ha 3araJbyHHUTE IMH-
pamuau ['yumap, Ha Hali-BUCOKHSI BPbX HE CaMO Ha TE€3U BYJIKAaHCKH OCTPOBH, HO
u B Mcnanus — Bp. Telige (3718 m), Ha Haii-TOJISIMOTO IPAKOHOBO IBbPBO B CBETA,
HaMHMpallo ce B mapka Ha rp. ko ne na Bunoc. Ipyru ¢poTocu HU OTBeXaaT B olie
nBe nepnau Ha Kanapckute octposu: I'pan Kanapus ¢ MmojepHara cu U chbBpeMeHHa
cronuua Jlac ITanmac, u Jla ['omepa ¢ BneuaTssBaliuTe KOJOPUTHH KBapTAIU Ha CTO-
murara My Can CebacTusiH.

»KbcueTa npupoa‘““ ca noxkasanu ot bpasunus, crpaHara ¢ Hali-BeTM4E€CTBEHUS
u Hali-mocemaBal 00exT B FOxxHa Amepuka — BogonaasT Uryacy, ¢ Hali-roixsiMara B
cBeTa Omatucrara MectHOCT — [laHTaHas, ¢ nTUIATa TYIOI0 U MECTHOTO HaceJIeHHe
KaboKJI0, HacemsIBallo nopeunero Ha p. Puy Herpy.

Ha canmxkuTe 3a ExBajiop ca mokasaHu xopa, 3ana3uid aHTPONIOTEHHUTE YePTH
Ha MpeunTe cH, BylnkanbT Kotonakcu u BynkanbsT YumOopaco — Hali-BHCOKaTa TOY-
Ka Ha cTpaHara, CUMIIaTHYHAaTa ajraKa — OTIVIEXkAaHa BUCOKO B IJITAHMHATA U pa3HO-
BUJTHOCT Ha BUKYHSTA, KOSTO € 3alIUTEH BUJ.

»IIpexBbpisaiiku® FOHOaMepUKaHCKHs KOHTUHEHT, TOCTEPUTE HU Ipejiarar
M3IJIeU OT JAJIEYHUTE U 3araIbuHu ['ananarocku ocTpoBH, KOUTO CBbp3BaMe ¢ Yapis
JapBun u ronemure KocTenypku, nocruramu 400 kg tero, a BIKaaMe 1 eTUHCTBE-
HHUTE TIMHTBUHH, KOUTO Tipe3 ExBaropa npemunasar B CeBEpPHOTO TOIYKBI00.

[Ipod. [lenun He e ,,nogMuban u bimskus uztok. ['onsm Opoii CHUMKH ca OT-
nenenu Ha MpaH, 3amouBaiiku ¢ pa3xozika U3 U3KIIOYUTEIHO J00pe ChbXpaHEHUTE Py-
WHU Ha ApeBHUA rpaj [lepcenonuc — ctonuua Ha nepcuiickara UMIepus Mo BpeMeTo
Ha nap Hapwii [ (558486 r. ip.H.€.), KouTO ca BKIro4eHH B CIMChKa HAa CBETOBHOTO
kyn1TypHo HacnenctBo Ha FOHECKO. CrnenBar u3miequ oT rpoOHUIMTE HA TPEBHUS
rp. lllnpas, okbranu B SIPKO CI'BHIIE U 3200MKOJIEHH OT O€3JIECHU IUTaHUHU, OT TP. 531
— C BEUHMsI OT'bH, 3anaseH npeau 2000 ronnHu B 30poacTpUiicku XpaMm, KakTo U ¢ Haii-
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cTapusi KHIapuc B cBeTa — Ha okosio 4500 roauHu, pacTsiy Heganeu ot rpaaa. Hapen
C TE3HW JIPEBHU TpajioBe, ca MOApeAeHd U (HOTOCH OT BTOPHUS MO TOJIEMHHA Tpaja B
Upan — Maixaj, cbBpeMeHEH, OTpOMEH U OsJ1, U CHILEBPEMEHHO CBEIICH U Jpe-
BeH. POTOCHTE HU MOTAMAT B TUIIMYHA MEPCUHCKa 00CTaHOBKA, B KOSITO MPHUCHCT-
BaT TPAJULMOHHUTE PBUHU U3JENHS OT MECUHT, KEpaMHUKa U ThbKaHH, HUCTOPUUECKH
apredakTd U CbBPEMEHHH CTPajy ¢ XapaKTePHH 3a U3TOKa eJeMeHTH. biu3zo 1o
rp. Kepmanmax ce HaMmupa npouayTusaT bexuctyHcku HaJamuc ¢ KIMHOMMCEH TEKCT
ot Bpemeto Ha nap [apuii I. [Ipe3 Te3u nepcuiicku 3eMu € MUHABAI U APEBHUAT [IbT
Ha KOIpUHATa.

Muctnuna Kananokus, KosTo ce HaMmupa B cbeeiHa Typlus, € npeacTaBeHa Ha
¢doTocuTe ¢ MpeKpacHU CKAIHU 00pa3yBaHUsl, ChC CTApPH MOA3EMHU LIBPKBU C XpHC-
TUSHCKU CTEHONMCH, KaKTO U C TPAJAULMOHHHU 3aHASTH U MIPEIMETH.

Hapen ¢ Ta3u HeBeposiTHA U TPpy/HA 3@ ONMCBAHE C JyMHU €K30THYHA YacT Ha IJa-
HeTaTa, aBTOPbT Ha PoTon3nok0ara HA € MPEIOKIWI M U3MIIEAN OT T.Hap. 3amaieH
CBSIT, OTBEXKIAKK HU B ChpLETO Ha BenukoOputanus: odhunpaniara pesuieHuus Ha
Kpanuuata — bekuHraMmckust 1sopert ¢ Heropute 600 cTau, KakTo ¥ U3 JIOHTOHCKHUTE
YIUIY — MHOTOJIIOIHU M 3aCTPOEHH.

Hpyr u3mnen nokaszsa Hopserus ¢ naii-ronemust u puopn — Corneduopa, 3a0y-
JieH ¢ oOnamy, mpecTaBisIBall HCTHHCKA OMTKa MEXIy BoAaTa W ckajara. M3kiro-
YUTEIHO UHTEpecHH ca (ororpaduurte ot apxumnenara [lnundupren (Canbdapn) —
CBSIT Ha JIETHUIHU, OSTH MEUYKHU U HEOOSITHU MPOCTOPH.

®dorokonaxsT 3a Utamus, ¢ MOTO ,,ATIEHUHCKA MpUKa3zka“, mpeacrtass o-B Cu-
WIS ¢ U3TIIEIH OT MpucTaHuIHUs Tpaj [lanepmo n TunuuHKuTe NaHgmadTi B MO-
HOXXMETO Ha ByJkaHa ETHa, cienBaHM OT MBONMCHUS IUIOLIAJ Ha KypPOPTHHS Ipaj
Awmandu, pasnonoxeH Ha ,,00Tyma“ B nposuHius CanepHo, U OT CHJIHO BIIEYaTIIs-
BaIllUTE YyIHOBATH TPYJIH — YHUKAJIHHU MO BUJA U CTPOUTEICTBOTO CU CTPAJH, XapaK-
TepHH 3a rp. Apbenobeno (o3HayaBa ,,KpacuBo 16pBo‘ — Oe.a.), TPOBUHLMS AITyius.

EnBa nu uma xbTue u oT bbarapus, koaro npod. IlennHn na He e moceTHI.
VYdacTBan € B KOJIGKTUBHU 3a pa3paboTBaHE Ha MPOEKTH, CBbP3aHHU C €KOJOTHYHU
npoOJaeMH U ONITHMU3HMpPaHe Ha IPUPOAHATA CpeAa B pa3iMyHU pallOHM Ha CTpaHa-
Ta. BriroyBan ce € B eKCIeANLUMOHHN JaHAIAPTHA TPOYyYBaHUs 110 HAYYHH PO-
ekt kpM ['T'® Ha CVY B Puna, benacuna, paiiona na Bp. Munxyp, bypen, bepkos-
cka Crapa muanuHa 1 Kosnuna, BiaxuHa muianuHa u ap. 3a HEroBUTe ABIOOKU
M BCeOOXBaTHM MMO3HAHM 32 CTPAHUTE U CBETAa Karo ISUI0 ChAMM M OT peauuara
YHUBEPCUTETCKH YUeOHHIIN, PEYHUIN, PHKOBOACTBA U IoMaraia, oT Haj 120 Hayd-
HU cTaThH, Haja 60 HAyYHONOMYSIPHU CTaTuH, KakTo 1 Haja 70 yueOHUIM 1 yueOHU
rnoMarasa M amiacu, eJIeKTPOHHH YYeOHUIU 3a Pa3InYHM KJIacoBe B OCHOBHOTO U
CpeqHOTO 00pa3oBaHMe, HA KOUTO € OWJI aBTOP MJIM ChaBTOP. ABTOP M ChCTaBUTEI
€ Ha mopeauiara oT reorpadcku KHHUTH ,, [ eorpadus Ha KOHTHHEHTUTE U OKEaHH-
Te*, KOHCYATAHT € MO peAnla KapTorpad)cku U3AaHUs Ha M3ATEICTBO ,,ATIacu’,
»Kaprorpadus“ u ap.

Ta3u HezaOpaBUMa pa3xoaKa, KOSTO HU MOTONH B €lHA U3KIIOYUTEIHA aTMOC-
¢epa, npean3BrUKa HENOBTOPUMH YyBCTBa, OCTABH BIICUATICHUS M 000TaTH 3HAHUATA
Y IPEACTAaBUTE HU 32 Pa3IMYHU Kpaullla Ha MJIaHeTaTa, 3a KOeTO MOXKEM HCKPEHO Ja
OnaromapuM Ha HelHuUs ch3naten — npod. Pymen Ilenunn.

Hesanxa bomesa
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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 2013 e Sofia

[TPO®. I-P UBAH FATAKJIMEB

Ipe3 2013 1. ce HaBwbpiBar 40 TOJMHU OT KOHYMHATA Ha OENEKUTHUSI OBITapCKH
reorpad npod. Mean baraknues, 4nsTo HayuyHa ¥ TBOPYECKA JCHHOCT JIBJTU FOIUHH
ThHeIIe B 3a0paBa WK ce ClioMeHaBale oTkbeiieuHo. Ha 8 noemBpu 2013 1. ce mpo-
Bejle ceMuHap noja Hacios ,,[Ipod. a-p MBan baraknues®, opraHusupan ot jaenap-
tamenT [eorpapust na HUI'TT — BAH, Ha koiiTo npuchcTBaxa ONM3KH U POACTBE-
HunM Ha npo¢. baraknues: cunbT My Tomop barakimueB u HETrOBOTO ceMEHCTBO U
TUIEMEHHUKBT My Atanac baraximes roctu ot rpan Ilazapmkuk: r-u JIsuesap Pukos
— nupekTop Ha Pervonannara OubiroTeka, r-d Xauuk MapupocsiH — pernoiaBaTel
B [Ipodecronanna rumMHasus 1o NPOMHIILIEHH TexHoJoruu, I-H Kocranun [Tamnos
— npeniofaBaten B E3ukoBa rumuasus ,,bepront bpext* kakTo 1 HACTOAIM W OUBIIN
yUYEHH U crienanucTu ot aernapramenra u CY. CeMUHApBHT O¢ OTKPHUT OT JI01L. J1-p Ma-
puan BbpbaHoB — 3aBexaal JenapTaMeHTa, KOWTO MPHUBETCTBA MPUCHCTBAIINTE U
Jajae mymara Ha jou. a-p [eopru XKeneszor — 3aB. cekuus ,,dusnyecka reorpadus‘,
KOWTO HaIlpaBy U3YEpPIIATEIHO M3Ka3BaHe, CBBP3aHO C KUBOTA U JEJIO0TO Ha OeleKu-
Tus Obarapcku reorpad npod. Mean baraknues.

Wpan baraknues e ponen Ha 24 sayapu 1891 . B rp. [1azapakuk B MHOTOIIOTHO
ceMelCcTBO (C eBeT /iena), MPOU3X0XkKaallo oT uctopuyeckus barak. /o netu rumua-
3HWAaJICH KJ1ac TOM y9u B pOIHUS cH Tpai, a ipe3 1909 . 3aBppiiBa [ImoBauBcka MBbxKKa
TMMHAa3Msl ¥ [Ipe3 ChIllaTa rofiiHa ce 3anmicBa 3a cTyaeHT B COQUICKUST YHUBEPCUTET,
KBJIETO CIIe/IBa reorpadus U Kato BTOpa CIEIHaTHOCT — UCTOPUSI.

Crnenar ronuHu, npe3 Kouto bbarapus ydacTBa BbB BOWHHTE 3a HalMOHAI-
HO ocBOOOXKIeHHEe u oOenrHeHne, u MBan barakimes 3aeHO ChC CTYINEHTCKOTO CH
oOy4eHue yJacTBa U BbB BOeHHHTE JieicTBUs. [Ipean 3anmouBaneTo Ha bankanckara
BOIfHA Tpe3 eceHTa Ha 1912 T. TOH e MOBHMKAaH 3a peljoBHA BOCHHA CiTyk0a B Tpetn
apTUIIepUicKK oK B p. [LmoBauB u nipe3 nponerra Ha 1913 . 3amuHaBa 3a ppoHTa
kpaii KaBagapuu B Makenonus 1 B3eMa ydactue BbB Bropara basikaHncka BoiiHa, 3a
KOETO € HarpajieH ¢ KPhCT ,,3a Xxpadpoct™. Ciien AeMoOuIu3aiusiTa B3eMa yHUBEP-
CUTETCKUTE CH M3MHTH, a nipe3 1914 1. noBbpiiBa BoeHHaTa cu ciryx0Oa B [lIkonara
3a 3amacHu ouniepu B KuspkeBo ¢ unH nopyuuk. [1pe3 yuebnara 1914—-1915 r. Ban
baraksnues e Ha3HaueH 3a TMMHA3UAJIeH yYUTeN B XacKOBO M OTTYK 3all04Ba HETOBO-
To npogecuoHanHo pa3sutue. [lpu 3anouBanero Ha [IppBaTa cBeTOBHA BOliHA TIpe3
ecenta Ha 1915 . e MOOWIIU3MpPAH KaTo KOMaHIUp Ha OaTapes U € Ha ppOHTa 10 eCeH-
ta Ha 1918 1. [To Bpeme Ha BoifHaTa 3aro4Ba Jia MHIIE CTaTHH 32 00CKTH, TIPE3 KOUTO
e mpeMHuHaJ — 3a JoiuHara Ha p. Kozmynepe, nmputok Ha p. Bapnap, CepckoTto nosne u
Opanckust 3a1uB Ha bsito Mope, KbJIETO € CTUTHAJ ¢ Oarapesra CH, OTIeYaTaHu BbB
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T PENYEAUKA BbATAPHS

B. ,,bankancka TpuOyna“. Cnen nemoOmnu3anusrta npe3 1918 . e nmpemecTeH karo
yuures B [Tazapmkuk.

Karo yuuren VBan baraknues murie mbpBaTa cu Hay4dHa ctatus ,,Opusoseama
kynmypa 6 Tamap-Ilazaposxcuwkomo none“, ornedarana npe3 1921 r. B cm. ,,Ec-
TecTBeHa reorpadus. [Ipe3 1923 1. B pe3ynTar Ha NpOXBIKUTEIHU IPOYYBAHUS HA
POAHMS CH I'pajl HAMKCBA CBOS TOJSAM TPYA .,/ pad Tamap-Ilasapoxcux. Hcmopuxo-
eeoepaghcku npeened” (444 crp.), peuensupas ot npodecopure Anacrac Mmpkos
u Bacun 3narapcku u uznaznex ot [la3apmkuinikara oOuuaa. [71aBHO Bb3 OCHOBA Ha
Ta3M KHUTA TMOoJTydaBa MokaHa U Ha 29 maii 1924 1. mocThIBa KaTo aCUCTEHT IO Te-
orpadus B Karenpara nmo obuia reorpadust ¥ KylITypHO-TIOTUTHYECKA Teorpadus,
pbKOBOZIeHa OT Npod. VIIMPKOB, U € YeTBHPTHUSAT MpenojaBaTes B CIEHUaTHOCTTa
reorpadus cnen npodecopure Anacrac Mmmpxkos, XKeko Panes u nouent a-p Kpym
Jponunnos. 3a MoBUILIaBaHE HA HAyYHATa CH IOJrOTOBKA Npe3 yueOHara 1927-1928
r. cenuanusupa B [epmanns, B rpagosete Mena u bepnun. B chmara katempa npes
M. 10HH 1930 1. e XabuiuTUpaH 3a JOLEHT clie]] KOHKYPC, KOMTO TO¥ crieuenBa ¢ xaOu-
JUTALMOHHMUSI CU TPV ,, Yenuno. Cneyuanno-eeoepagpcxu npoyusanus™, a npe3 1933
I. CTaBa ¥ HEMH pbKoBoaUTeN. [Ipe3 chiara roquHa crenuain3upa 1 3armoyBa JOKTOo-
paHTypa BbB Buena, ABcTpusi.

WBan barakiues e OT HHUIIMATOPUTE 3a 00CAMHSIBAaHE Ha reorpaduTe B cCTpaHaTa
4ype3 ch3naBaHe Ha bbarapcko reorpadcko ApyKECTBO M HETOB BTOPH IpeceaaTelt
cien npod. Uimpkos nipes nepuona ot 1934 no 1945 1. B T03u niepuoj| ¢ akTHBHOTO
HeroBo yvacrtue uznu3at 10 toma ,,I3Bectue Ha bbirapcko reorpad)cko Ipy)ecTBo’.
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Ot 1934 1., cnex BHe3anHaTa cMbpT Ha mpod. XKeko Panes, ctaBa nupexrop
Ha ['eorpadckus nncrutyt B CY ,,CB. Knument Oxpuacku‘. Ha Mexaynapoanus
reorpad)cku KoHrpec BbB Bapiiasa mpe3 1934 1. yuacTBa ¢ Hay4deH JIOKIaJ, a mpe3
M. peBpyapu 1935 r. e Ha3HaueH 3a mpodecop.

[Ipe3 1936 . npod. MBan baraxines e nHULKMATOP, OPTAaHU3ATOP U TJIaBEH Ce-
Kpertap Ha ,,IV KoHrpec Ha ciaBsHCKUTe reorpadu u etHorpadu’ B Codus — cpou-
THE, IIMPOKO OTPa3eHO B CPEACTBaTa 3a MacoBa MH(OPMALUS Karo Hal-TOISIMOTO
HAay4YyHO M KYITYpHO CHOUTHE C MEXIYHAPOJHO Y4acTHE OT TO3H POJ, MPOBEKAAHO
J0TOraBa B ciieiocBoOokaeHcKa brnrapus. KoHrpechT ce e mpoBel 1moj; BBpXOBHOTO
MOKPOBUTENCTBO Ha AbpkaBHus miasa — H.B. Llap bopuc III, ¢ yuactuero na 323
yuenu ot 10 crpanu, B T.4. okoso 200 uyxkaectpaHHu. B uect Ha koHrpeca e uzaaje-
Ha ¥ cepusi MOLIEHCKU MapKH, a 32 OPraHu3UPaHEeTO U POBEXAAaHETO My Ipod. MBan
baraknues e HarpazneH c opieH ,,CB. AnekcaHabp®.

[Ipe3 1938 1. e Ha mIecTMeceUYHa CcrieUain3anrs Ha COOCTBEHH pa3HOCKH BbHB
Opanuusi, BenmukoOpuranust n Xonanaus, KbIETO yuyacTBa Ha MexIyHapoIHUs I'eo-
rpad)CKu KOHIPEC ¢ HayueH JOKIal.

[Ipe3 yueOnara 1944—1945 r. e nexan na Mcropuko-¢punonoruyeckust GaKynTeT
Ha CVY. YyacTBa B KOMHCHM Ha MUHHCTEPCTBO HA BHHIIHUTE pabOTH, IPOBEKAAIIN
KOHKYPCHHU U3IMUTH 3a TUIUIOMAaTHYECKH aTalleTa.

Omwe npe3 40-te rogunau npod. barakimeB M3ThKBa MpeAUMCTBaTa Ha TEOIO-
JUTUYECKOTO pa3nosnokeHue Ha bearapus. Herosure apryMeHTH OT MCTOPUYECKH,
MKOHOMHWYECKH M €THUYECKH XapakTep 3a MPHUHAJIeKHOCTTA Ha 3amanHa Tpakus
KkbM bbarapus ca msnonsBanu B [lapmxk mpe3 1947 r. oT Obarapckara Jaeneramus,
KOSITO 3aMUHAaBa J1a 3al[iTaBa ObJArapckara HallMOHAIHA Kilay3a CPEelly MPEeTeHIUUTE
Ha ['spuust 3a PogonuTe npu ckiitouBaHe Ha MUPHUS TOrOBOp ciell Kpast Ha Bropara
cBeTOBHA BoitHa. HeouakBano, Ha 10 oxromBpu 1947 1. mpod. MBan baraknues e
yBonHeH ot CY (0e3 mpaBo Ha TIEHCHUS U Ha KYIIOHH 32 XpaHa), KaTO MOTUBBT € MOJH-
THUYECKU — 32 ,,BeJTMKOOBIrapcka MpOTHBOHAPOAHA ACHHOCT™ U 3a COLHAaJIEMOKpa-
THYecKaTa My MapTuiiHa PUHAJIEKHOCT OT CTYJIEHTCKUTE FOINHH.

[Ipod. MBan barakiueB namupa Gu3ndecku ¥ MOPaJHH CHJIM Ja MPOXBIIKH
CBOWTE HAay4HHU 3aHMMaHMs Ha cOOCTBEHHM pazHockd. [lyOnmkyBa peauna cTatiu B
HAIllM U YyXXIECTpaHHM M31aHus. [omsiM Opol OT TAX ca MOCBETEHHW Ha POTHHS My
kpaii [lazapmpkuk. [1yOonukyBa 1 HayqHONIOMY/SIPHU CTaTHXM B MHOTO BECTHUIM KaTo
SHAbera®, JMup®, ,3opa“, ,,CBoboaeH Hapoxa™, ,,KoomneparuBHa 3amura™ u B masap-
moxumkute — . JIpua® u , Ilogem®, a npe3 nocneguute 10—15 roquHu OT )KUBOTA MY
— B OKpBKHHS opraH ,,CentemBpuiicko 3Hame". [1pe3 To3u nepuox npod. MB. barak-
JIMEB 3aBBPILBA U CBOSI KAIUTAJICH TPYI ,,/lazapoocux u Ilazaposxcuwxo. Ucmopuxo-
eeoepaghcku npeened” (814 crp.), BbpXy Koiito pabotu ot 1925 no 1966 r. Kuurara e
u3naneHa npe3 1969 r. u e yHuKkaaHO 00CTOWHO M3CieABaHe, KAKBOTO HE TPUTEkKAaBa
HUTO €MH ApYT OBbJArapcku rpaja 10 MOMEHTA. 3a Ta3u My HapoJoIoJe3Ha JeHHOCT,
3a n3y4yaBaHe Ha reorpad)CKuTe yClIoBHs W HCTOPHUYECKOTO MUHANIO Ha llazapmxum-
KO, OTpa3eHu B MHOTO TpynoBe, mpe3 1970 1. e yaocroen ¢ opaeH ,,Cs. CB. Kupun u
MeTtomuin®.

[Ipod. NB. baraknues e Oui WieH-KOPECIIOHJEHT Ha reorpadcKure ApyKecTBa
B bepnun, [lpara, benrpan, BiopuOypr, ['paiidcBann, bbarapcku apxeonoruuecku
WHCTUTYT W JICHCTBUTEJEH WieH Ha Tpakuickus HaydeH MHCTUTYT U Cbhro3a Ha Ha-
YYHUTE PAOOTHHUIIH.
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MHOrOoI1acTOBOTO M HAyYHO TBOPYECTBO Ha pod. MB. barakiues e nmpeacrase-
HO OT: METOJIMKA Ha reorpadcKuTe U3CieABaHus U 00pa3oBaHue; reorpadcku 1 uc-
TOPUKO-TEOrpad)CKU M3CIICIBaHUSI HA HACEICHUETO, Ha OTJCIIHU CEUINA U PAlioHH;
reorpa)CKu M3CIIE/IBaHUS HA TIOPEUUATA U HA YEPHOMOPCKOTO KpalOpexkue; MKOHO-
MHUYECKa M arpapHa reorpadus; reorpadcka TpakTOBKa 3a Pa3BUTHE HA XapaKTCPHH
3eMEJICJICKH KYIATYPU U UHAYCTPHUATA B BbIrapusi; MOIUTHKO-TEOrpad)CKu U Teoro-
JUTHYECKU U3CJICIBAHYSI HA Pa3]IMYHU OOJIACTH Y HAC U uyKOuHa; Ouorpadudnu Oe-
JISKKH 32 U3BECTHU HAIIIU Teorpadu U UCTOPHUIIH.

[Ipod. n-p MBan barakiueB e mbpBOCTpOMTEN HA MOJIEPHATA ObJIrapcka aHTPO-
noreorpausi, KaTo pasryiekaa He CaMO B3aUMOJICHCTBUETO MEKIAY YOBEKa U IMPUPO-
JlaTa, a U MO-HOBOTO CXBalllaHE 3a MOCIEIUIIUTE OT ToBa B3aumozeiicTeue. [lonara
OCHOBHUTE Ha JAaHAMAPTHOTO U3y4yaBaHe Ha bhirapus. 3anpi004aBa U3CICBAaHUITA
B 00JIaCTTa Ha MKOHOMUYecKara u arpapHara reorpadus. C HayqHOTO CH JeJI0 A0pa3-
BHBa MOJUTHYECKATa reorpadusi y HaC M C€ CUMTA 32 OCHOBOITOJIOKHHK Ha TeOIOH-
Tukata B bearapust.

[Ipe3 gparoroamiIHaTa cU MpenoaaBarelicka AeHocT npod. barakiues u3nacs
JISKIIUU TI0: 00Ia cTonaHcka reorpadusi; antpororeorpadus; reorpadus Ha bbi-
rapus U JApyrute OajJKkaHCKU CTpaHW; reorpadusi HA KOHTUHEHTHUTE; reorpadus Ha
CeNHMIIATa; MOJUTHYECKA reorpadus; UCTOpUS Ha reorpa)CKUTE OTKPUTHUS; SHTOTPa-
¢ust 1 KynTypHa reorpagus.

[Ipod. n-p Mean baraknues mouusa Ha 15 nexemBpu 1973 1. [IpoBb3niacen
€ MOCMBPTHO 3a MOYeTeH rpakaanuH Ha [lazapakuk, Ha HETOBO MME Ca HauMe-
HOBAaHU yJUIAa U YYWIHIIE B Irpaja. HayuyHnata My JeHHOCT € yecTBaHa B PAMKHTE
Ha KoH(epeHuusTa Ha Obarapckure reorpadu npe3 1990 r. B ['abposo. B u3pas
Ha MPU3HAHUE 32 3HAYUTEIHUS My IPUHOC 3a ObJTrapcKara HayKa Ipe3 Mecell Mai
1998 r., BbB Bpb3ka uecTBanusATa Ha 100 roquHU OT OCHOBABAHETO HA CIICIIUATHOCT
,Jleorpadus“ B CY, enna ot ayquropunte B Pektopara e HauMeHoBaHa ,,npogh. 0-p Hean
Bbamaxnues*.

B xpas na cBoeto u3kazBane aou. A-p 'eopru XKene3os cnonenu, ye ChbBpEeMEH-
HUTE yueHU reorpadu M3MKUTBAT BUHA 3a JbJraTa 3a0paBa Ha TO3HM BUICH Treorpad,
9reTo O0Oraro TBOPYECTBO W JKUTCHCKH OMUT IO HapeXk/a B IIbPBUTE MECTa HA BU-
JTHUTE Haly OOIIECTBeHUIIM W ydeHu. Toil mo3apaBu rpaxaanute Ha [lazapmxuk
3a TOBA, Y€ BUHATH Ca MOAIbPKAIN JKUB crioMeHa 3a rpod. barakimues, u3auraiiku
MaMEeTHUK, Ha30BaBaMKU YUWIIMILE U YJIHIIA B TPajia C HErOBOTO UME.

Hou. a-p I'. ’Kene3oB n3kaza moxkeiaaHue Y€CTBAHETO HA TaKWBa YUEHU, YUUTO
MMEHa U JICHHOCT 10 Pa3JIMYHUA MPUYUHK ca Owiu 3a0paBeHH, 1a Oblie BB3POJCHO
KaTo TPaJUIKs, 32 Ja MOXKE TEXHHUTE JieJia JIa CTAHAT IOCTOSHHUE HA OBICIIUTE TTOKO-
JIeHUs reorpadHu.

Crnen Hero aymara Oe JaJieHa Ha TJI. aCUCTEHT J-p Banentun Muxaiinos. B cBoe-
TO U3Ka3BaHE TOH aKIEHTHPA BbPXY MyOJIMKallMOHHATA AEHHOCT Ha ipod. barakiues
Y MOCOYH, Y€ BUCOKATA HAYYHA SPYIUIIMS Ha TO3U roJisiM reorpad My Mmo3BojisiBa Ja
MIPaBU U3CJICIIBAHUS B Pa3IMYHK 00JIaCTH Ha reorpad)CKoTo Mo3HaHue: (PU3NIECKa reo-
rpadus; reorpadus Ha HACEICHUETO U CEIINIIATa; CTOIIAHCKA Teorpadus; MOJIUTHYC-
cka reorpadus U reornoiMTHKA; peruoHainHa reorpadus Ha bearapus; ouorpadud-
HU CTaTWW, MIOCBETCHH Ha ToJieMU Obyrapcku ydeHu-reorpadu. J[-p B. Muxaiiinos
oT0es3a, Ye TONMSIMO Bh3JICHCTBUE BbPXY HAYYHUTE Bb3MIeau Ha npod. barakiues
OKa3Ba HEMCKara IIKOJIa B aHTporioreorpadusara U reonojJuTUKaTa U ¢ OCHOBaHUE
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TOH € CMSITaH 32 OCHOBOIIOJIOKHUK Ha eeonoaumuxkama B bbiarapus. Hall-3Haunmure
My TPYZOBE B Ta3u 00JIaCT ca HAMMCaHH U MyOIMKyBaHU B Kpast Ha 30-Te 1 HAYaJI0To
Ha 40-te roguan Ha XX B. Hskom OT TAX MpeacTaBisBaT 3abJI00YCHH TOIUTHKO-
reorpad)cku M3cieaBaHus He caMo Ha bbiIrapus M Ha OTACTHU HEHHM PEruoHH, HO
U 7aned OTBb] HelHuTe Tpanuiu. OT 3ariaBusiTa U ChIbP)KaHUETO Ha TE3U IyOIu-
Kaluu 4y, ye npo¢. batakimes ycnsBa fa ylnoBH Jyxa Ha BPEMETO, B KOCTO JKH-
Bee, KOHIICHTPUPAUKN ce BbPXY Ba)KHHM MPOOJIEMH Ha eBpoIelcKara, eBpa3uiickara
U mobanHara reonoiutuka. C Te3u CBOM TPYJOBE TOH OTpa3siBa peaula aKTyaTHH U
CHI0OOHOCHU 3a CBOETO BpeMe MPoOIeMH Ha eBpoIelickara i CBETOBHATA IeONOIUTH-
Ka, KaTo He MPOITycKa Ja oA4YepTae U TAXHOTO 3HaYeHHUE 3a chadara Ha bwiarapus.
[Ipod. baraknneB U3ThKBa 3HAYMMOCTTA Ha Teorpa)CKOTO MOIOKEHNE Ha CTpaHaTa
HU 3a HeliHaTa cb/10a 1 ucTopruecko pa3Butue. [lonoxkennero Ha bearapus B u3rou-
Hara yacT Ha bankaHCKUs TOIyoCTpOB, B HEMOCPEACTBEHA OIM30CT 10 Mana A3wus,
e Ouno Qakrop 3a penuia HCTOPUIECKU 37THHHU, KOUTO € TPEKUBSIT OBJITapCKUST Ha-
POA, BKIIOYHUTEIHO TPBIKOTO U TYPCKOTO poOCTBO. B3 0cHOBa Ha 0OEKTHBHHU reo-
rpad)CcKu MpennocTaBku onpenenst bearapus karto ,,Haii-O6ankanckara ctpana. Ilo
TOBa BpeMe bbirapus € eIMHCTBEHaTa AbprKaBa, pa3loIoKeHa U3Lsuio Ha baikas-
CKHSI TIOYOCTPOB, a bankaHsT, ,,0birapckara riiaHuHa™, ce HaMUpa Ha Hallla TePUTO-
pust. 3aabsnboueHuTe nmo3Hanus Ha npod. batakiues B 00macTTa Ha reOMONUTHKATA
HaMHpaT OOIIECTBEHO MpU3HAHKE. MHOTO OT TE3UTE MY ca U3IMOI3BAHN HA MUPHHUTE
nperosopu B [lapmx nipe3 1947 1. ot Obarapckata faeneranus, 3a Aa ObaaT 3alIUTeHN
HalMOHAJIHUTE UHTEPECH Ha CTpaHara cpelly npereHuunure Ha ['spuns 3a Pogonure.
BbB Bpb3Ka ¢ Tasu TeMaruka 1-p B. Muxainos ce crpsi 10-KOHKPETHO BbPXY €/IHA OT
Hali-3HAaYMMHTE ¥ MHOBAIMOHHM pa3paboTku Ha npod. baraknues — cryausara ,,Paz-
BUTHE W CBHIIHOCT Ha MOJUTHYECKATa reorpadus U TeOMOIUTHKA, MyOIMKyBaHa B
., OUIITHAK Ha JIbPKaBHOTO BHCUIC YYWIHIIE 3a UHAHCOBU Haykw'‘, 1940-1941,
T. 1. Moxe 1a ce kKaxe, 4ye TOBa € MbPBOTO CUCTEMHO OCMUCIISIHE Ha CHIIHOCTTA Ha
reonoyMTHKaTa B Obarapckara reorpadus. OCHOBHHAT aKLEHT B CTYIUSITa € BbPXY
MosiBaTa ¥ pa3BUTHETO Ha MOJUTUKOTeOrpa)CKUTE U TEOMOTUTUICCKUTE KOHIICIIINN
B HEMCKara IIKOJa, KaTo mpeacTass uiaente Ha Parnen, Xaycxodep, Llex, Kpedc n
npyru reorpadu. OcBeH ToBa npod. bataknues npeacraBs 0cOOCHOCTUTE HA TEOTO-
nmuTukara BbB Opannus, Aurus, Utanus, [lomma u mp.

B 3akirouenue a-p MuxaiiiaoB n1o6aBu, ye ¢hbC CBOETO OOraTo Hay4yHO Hacjel-
CTBO, C HayyHaTa M MpernojaBareickara cu JeiiHoct B CVY, ¢ akTuBHaTa cu pabora
Kato wiieH u pbroBoauten Ha BI'J] mpod. MiBan baraknues ce Hapexxaa cpe BOACIIIH-
Te Obnrapcku reorpadu Ha XX B. HacT OT HEroBure Tpy0Be MOCTABIT HAYaI0TO Ha
TeOIONIUTHKATA B bbirapysi 1 HECbMHEHO T€ IIPEJCTABIABAT 4acT OT KJIACUYECKOTO
HacIIeICTBO Ha ObJrapckara reorpa)cka Hayka, KOETO cieqBa Ja ObJe TPHIKINBO
OIIa3BaHO, PA3NPOCTPAHSIBAHO U IIPEAABAHO HA CJIEBALIUTE IOKOJIEHUSI.

Bonemust cemunapa — gon. a-p Mapuan Bbep6anos, nage nymara Ha cuHa Ha
npo¢. Mean barakiues — r-H Tonop barakiues, KOUTO criojenv crioMeHH 3a Oara
CH, 32 OTHOILICHHETO MY KbM KOJIETHTE U CTYyACHTHTE, KbM OU3KUTE U MPHUATEIUTE,
3a HSAKOW CHJOOBHHU KUTEHCKH MOMEHTH U 32 CTBIIKUTE B MPOPECHOHATHOTO MY H3-
pacTBaHe U HayyHara Kapuepa. JJoMbT UM BUHATH € OHMJ1 OTBOPEH U B HETO CTY/ICHTHU-
Te, KouTo npo¢. barakinues e yyBcTBaJl KaTo MHOTO OJIM3KH, ca OWiIM 100pe AOLLIH
M0 pa3Nu4Hu ToBoAM. Toll € HachpyaBal U MOATIOMAraj BCHYKH YUCHOIIOOUBH CTY-
JeHTH, 0e3 a IpaBH PasJIfKa CIIOpe/l MOIUTHYECKUTE UM YOCXKICHHS. XapaKTepHO €
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na ce otOenexu, ye ctynentute or BOHC — nporpecuBHa cTyeHTCKa Opranu3amus,
ca ro KaHWJIN Jla IPUCHCTBA HA TEXHU CHOpaHUs, 3alI0TO ChC CBOSI aBTOPUTET TH €
IIpearnasBal OT arpeCUBHOTO OBEEHUE Ha uleHOoBe OT Jlernonepcka, ParHnuecka u
JIPyTH HAIIUOHAIMCTUYECKH OpraHU3aIuH.

HeroBoto naprtuiiHo Oe3npuecTpacTre ce € MOTBbPAWIO U MPH MPUBINYAHETO
npeau 9 centemBpu 1944 1. Ha wieHoBe Ha bbiarapckara KOMyHUCTHUYECKA MAapTHS,
kakBUTO ca Owim JXueko ['erb00B, [leTsp Ilenuen, Urar [lenkoB, 3a acUCTEHTH u
npenoxpasarenu B ['eorpadekus unctutyt Ha CVY. brnusku ca OMIM OTHOILIEHHUATA MY
u ¢ roinemute Obarapcku reorpadu gou. ['yndo I'yrues, npodecopute AuMuThHp
Spanos u Jlro6omup /{unes. Haii-roasiMo yBakeHHE U TIOUUT € U3MUTBAI KbM HETro-
BUS yuuTeN 1 narpoH npod. Anacrac MmmpkoBs, KOUTO € Oni O1M3BK ¥ YeCT TOCT Ha
ceMencTBo barakiuesH.

B®B Bpb3ka ¢ HayyHaTa cu opueHTanus npod. baraknues e monabpikan Onu3ku
KOHTaKTH H ¢ Tpo(hecopr UCTOPUIIH OT O-CTapoTO NokojeHue — [lersp MyTaduues,
Snxo Tomopos, Padann [Tonos, Cetozap I'eoprues, KakTo U ¢ U3THKHATUTE 32 CBOE-
To BpeMe uctopunu Mpan [lactyxos, MiBan Opmanxues u ap. bin3ku no3HancTea
e uman u ¢ npodecopure M. Jlyitues, 1B. bemesnues u Jumutsp Anrenos. Teszn
KOHTaKTH ca OMIT Hen30eKHH, Thil KaTo B ITbpBaTa MOJIOBHHA HA MUHAJIOTO CTOJIETHE
cneunannoctrta ['eorpadus e 6una kM Hcropuko-duionornueckus gaxyarer a CY,
Ha KoiTo npod. baraxiues e nexan npes 1944—1945 r. [Ipe3 To3u nepuox aHTpoIIO-
reorpadusTa, NoIUTHYECKaTa Teorpadus U TeONoIUTUKATa HE ca OMIM TPEeTUpaHH
KaTO aHTUHAyYHU U PEaKLMOHHU HAayKH, 332 KaKBUTO 33 CMATaHM MO-KBbCHO, MOPAAH
KOETO BPB3KUTE C MCTOPHATA M apXEOJOrHsATa He ca OMJIM MO-MaJlku OT Te3H C ec-
TECTBEHUTE HAyKH, KaTO '€OJIOTHsI, TeoMOPQOIOTHS U Ip.

Haii-3naunmara oOmiectBena u3siBsiBa Ha mpod. VB. baraknues e, ue kato pa-
JleTeN Ha CIaBSHCKOTO €AUHCTBO € MHUIUATOP U ITIaBEH OPraHU3aLMOHEH CEKpeTap
Ha IV Konrpec nHa cnaBsHckute reorpadu u erHorpadu npe3 1936 r., mpoBeneH B
Boarapus. Konrpecst e Oui upoKko OTpaseH B CpeacTBaTa 3a MacoBa HHPOPMAaLHS
KaTo Hal-TroJIIMOTO U KYJITYPHO CHOUTHE OT TO3U POJ, IPOBEKIAHO JOTOraBa B Clie-
nocBoboxkaeHcka boarapus. Kakto 6e cnomenaTto mo-rope, Tol € HarpajeH 3a Ta3u
HEroBa akTUBHOCT ¢ opAeH ,,CB. Anekcanabp*.

ABTOPUTETHT Ha yueHUst VBan batakiues e 011 HaMCTUHA TOJISIM, 3aII0TO CIIEH
OTCTPaHSBAHETO My OT yHHBepcuTeTa mpe3 1947 1. u3dpoeHuTe yueHH HCTOPHUILH,
KakTo U reonozure npogecopure Exum bonues, Crpammmup Jumurpos, Lonko [u-
MHUTPOB U [Jp., HE Ca IIPECTAHAIM Ja C€ OTHACIT KbM HETO C HYKHOTO YBaXXKCHHE, 32
pasyimka oT HiKoM yueHH oT [eorpadckus nHCTUTYT. biimsku konTakTu npod. bara-
KJIMEB € OAIbPIKAI U ¢ M3ThKHATUs eTHorpad npod. Xpucto Bakapencku, KakTo u
C Uy>KAeCTpaHHH y4eHH — u3ThbkHartuTe reorpadu Xepoepr Jlyuc, Xacunrep, bussp
u Paiinu, Cranucnas [1aBi1oBckH, ¢ KOUTO TOM Ce € 3aro3Hall 10 BpeMe Ha MeXayHa-
poaHuTe reorpad)CKu KOHTPECH.

Heymopnara pabota na npo¢. baraknues e cblpoBo/ieHa C YyBCTBOTO Ha UC-
TOpUYECKa 3HAYUMOCT Ha M3IBIHABAHOTO JIENO W OTTOBOPHOCT Mpei ObAELIeTo.
DanmuBHT OISICHK HAa CBETCKUS JKUBOT, KEJIaHHETO 34 BUCOKH aIMUHUCTPaTUBHU
U JIbP’KaBHU IOCTOBE W CllaBa 3a HEero He ca uM3KyueHus. Hapen ¢ reorpadcekara
HyKa M HayyHaTta My pa0oTa, KOsITO € CMHUCBJIBT Ha )KUBOTA MY, TOH o0M4a U poa-
HUS CU Kpail. 3HaUMTENHa 4acT OT HETOBOTO HAayYHO HACJEJICTBO € ITOCBETEHO Ha
poaHusA My Kpail. B moTBbpkAeHNE Ha TOBa € KalMUTAJIHUAT MY TpyH ,,Ilazapmxux
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u [azapmkuimko®, 3a CbCTaBsIHETO Ha KOMTO pabOTH YCHPIHO MpPE3 MOCIEIHUTE TO-
JUHHU OT KUBOTA CH.

C menus cu )KUTEHCKH ONMUT TOW OCTaBa B CIIOMEHHTE Ha OJIM3KUTE U 100pO-
JKEJIaTeJINTe CH KaTo TPYAOIIOOMB U HEyMOpPEH HaydeH pabOTHUK, BUHATH YECTEH H
CrpaBeIUIMB ¢ IyMHU U Jena. Ha cBouTe 3aMecTHULM HayYHH PaOOTHUIM M MOYMTA-
TEJIM TOH 3aBella C LEJOKYIHAaTa CH JSeHHOCT W HayYyHO TBOPYECTBO BB3POXKIECKA
NpefaHocT KbM Hapoda u bearapusi.

Hacrosmusar cemunap e Bropara oOliecTBeHa U3sBa, OTpassBalia JeHHOCTTa ’
3aciayrute Ha mpod. batakiues 3a pa3BUTHETO B pa3nyHU 001acTH Ha reorpadcekara
Hayka B bearapus cnen Hanmonannara reorpadycka koHpepeHIs, TPOBEACHA Ipe3
1990 r. B 'abpoBo. 3a HETOBUS KUBOT U JICHHOCT ca MyOIUKyBaHU OOCTOEH JOKJIa/I
OT noKoWHUs Wwi.-kop npod. Tonop Xpucros (kH. 6 Ha ci1. ,,O0y4eHHETO MO reorpa-
¢us, 1990 r.) u crarusra Ha npod. aA-p Mapun Jlesemxues ,,Cba0ara U reononnTh-
4eCKOTO HacliencTBo Ha MBan barakmues (Op. 6 Ha cmi. ['eomonutuka, 2009 ).

Cren nmpukiiouBaHe Ha M3Ka3BaHeTo Ha r-H Tomop barakimes pou. a-p Mapuan
BppOanoB My BpbUM MpHEMHO-TIpEaBaTeNIeH IPOTOKOJ 3a KHUTHTE, KOUTO CeMeii-
ctBo baraknueBu napsBa Ha OuOnuoTekara Ha nenapraMent [ eorpadus na HUT'TT.

Cren Tomop baraknues nymara 6e nageHa Ha r-H JIpueszap PuxoB — mupextop Ha
Pernonanna oubnunoreka ,,Hukona @ypHamkues, KOWTO MPUBETCTBA CEMUHApa OT
CBOE M€ U OT MMETO Ha KMeTa Ha Tp. [lazapkuk 1 momapu Ha qenaprament [ eorpa-
¢us ,,1Ban barakiues (1891-1973) — 6ubnuorpadus™, cnenuaiHo U3AageHa mpe3
2011 r. mo moBox 100-roguIHMHATA OT POKAEHUETO MY.

Hon. n-p M. BbppbaHoB HampaBH MpeyIoKEHUE 3a MPOBEKIAHE Ha MEXIyHa-
pozHa KOH(epeHLIUs ¢ y4acTHEeTO Ha oOmmHara u oOecTBeHOCTTa Ha [lazapmkik,
MOCBETEHa Ha UMETO U TBOpUeCcTBOTO Ha npod. MBan baraknues.

W3zka3Bane HanpaBu 1 r-H X. MapaupocsH — npenoaaBares Mo UCTOPHsi, KOUTO
CIOZIeNH, Ye € PadOTHII ¢ MHOTO JIIOOOB M KEJaHWE 3a Ch3aBaHETO Ha OMOMMorpa-
¢usta, moceereHa Ha npod. baraknues, u ompenenu Karo CKOAOyMHUE TOBA, KOETO
e HaHeceHo cien 9 centemBpHu 1944 1. Ha To3u rosiM ObarapuH. Toit O6iaronapu 3a
MOKaHaTa 3a y4acTHETO B CEMUHApa U MOIKPEINH MPEJIOKEHUETO 3a IPOBEKIAHE Ha
MEKIyHapoaHa KOH(QepeHLus, KosTO J1a ce CheTou B [lazapmkuk.

I'-u K. [TammioB — npenoaasaren B E3ukoBara rumuazus B [lazapmkuk, cnogenu
CBOETO BIeYaTJIEHHE OT TBOPYECTBOTO Ha Mpod. bataknues, 3a MHTEPAUCUUILTHHAD-
HUSI XapakTep Ha M3CIEeIBAaHHUATA MY, 33 TOJIEMHS My TIPUHOC 33 UCTOPUKO-Teorpad-
ckuTe npoyuBanus Ha [lazapmkuk u [lazapkuukus Kpaid v U3SCHSIBaHE HA HAKOU
mecTHr HanMeHoBaHus. K. [TammoB nomuepra, ye mpod. barakiues e cranan moue-
TeH TpakaaHuH Ha [lazapkuk nprkuBe. 3a rpaja U 00IMIECTBEHOCTTA € TPaJUuLHs
Jia ce oTOEeNS3BaT FTOAUIIHIHN HA BUAHU ObJrapu, POJIcHH B HETO, KAKBBTO HAIPHMED
e Credan 3axapueB — Bb3pOXKACHEI U MPOCBETUTEN, HA YUETO JIEJI0, CBBP3aHO C H3-
cinensane [lazapkuk u paiiona My, npo¢. baraknues e npoabHKUATEN.

JHou. 1-p M. Bep0aHoB B 3akiioueHre Ha ceMUHapa 01aroapu 3a y4acTHETO Ha
roctute oT Ila3apmxuk, 3a JapeHnuTe OT ceMeiicTBO barakinueBn KHUTH, TIORApU OT
uMmerto Ha nemnaprament [eorpadus Op. 4/2009 r. Ha cn. ,,IIpobiaemu Ha reorpadusi-
Ta*, B KOWTO MMa MIOMECTEH MaTepual 3a )KMBOTa U JeiHOCTTa Ha pod. bataknues,
Y M3Ka3a yJOBJIETBOPEHNUE OT (PaKTa, 4e C TO3U CEMHHAP € TIOCTaBeHa TPaIULIMs, Ype3
KOSITO TBOPUECTBOTO M JiejiaTa Ha TaKWBa BUJHM OBJITapH, KakbBTO € pod. MBan ba-
TaKJIMEB, 1€ C€ Bb3POAAT U LI ObAAT JOCTOSHUE 3a ObICIINTE MOKOJICHUSI.
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Hsxonko JHH I10-KbCHO BbB BCCTHHUK ,,Ha33.p,£[)KI/I].HKa Mapnua“ H3JIC3€ OT3UB 3a
Ha CEMHHapa C KparkKo MNPEACTAaBAHC HAa AHCBHUA PO U HAa OCHOBHHUTC HM3KA3BaHUA,
KaTro € aHOHCHUPAHO MNPEIAJIOKCHHUCTO 3a MPOBCIKIAHC Ha MemyHapoaHa KOH(l)epeH—
uys, MOCBECTCHA HAa MOYCTHUA I'PAKAAHUH Ha Ha3ap;p1<1/n< HpO(l). WBan barakiues.

HAVYHU TPYIOBE — KHUI'U, MOHOI' PAONU, CTATUN
(83 HA BBJI'APCKH E3UK U 22 HA YY>KA E3ULIN)

= Opusosara Kyntypa B Tarap-Ilazappxumkoro nosne, ci. ,,EcrecTBo3Hanue u
reorpadus®, 1921

= ['pan Tarap-Ilazapmxuk criopes cTapuTe MbTelecTBeHUIM, 1922
I'pan Tarap-Ilazapmkuk. Mctopuko-reorpadcku nperen, 1923
[pernen Ha yuebHoTO Aemno B rpan Tarap-Ilazapmxuk, 1924
Ceno Cectpumo, 1926
3a opometpusita Ha Burtomia, 1926
B cwpreto na Pogonute — u3 nonunara Ha pexa Bpua, 1927
JlozapctBoTo B bwarapus, 1927
YepHomopckara KoH(EpeHIH Ha yUUTEIUTE reorpadu, HCTOPHUIIN U €CTECT-
BeHUIH, 1927

= K®BM BbIpoca 3a anTponoreorpadckute nzydasanus B benrapus, 1929

= ['pan bancko, 1929

= Jlapb-nepe u Kory-kaBak, 1930

= Yenuno. Cnennanno-reorpadcku npoyysanus., 1930

= [lomoxkeHue u pasnpenereHne Ha CEeUIaTa B 3aBUCUMOCT OT 3€MENOBbPX-
HUTE GOPMU C OriieN KbM cenuiara B bearapus, 1931

= [locmeaHu HIKOIKO AyMu To cropa 3a Pogonu u Pomoma, 1931

= Tarap-Ilazapmxuk, 1931

= OnpeneneHue u pazmepu Ha Hamms YepHomopceku Opsr, 1931

= Vcropus Ha mbpkBara ,,Ycrenue [Ipecseras boropomumna“ B rp.T. Ilazap-
JOKUK, 1932

= [eorpadckure MMeHa U TAxXHaTa IpoMsiHa, 1932
I'pag MbcTannu, 1932
IIpes Ilerpoxan 3a bepkoBuna, Bepmen u ®epnunana, 1932
Hammst Yepromopceku 6psr, 1932
PojonuTe kato moauTHYECKA TPaHMIIA, ,, | pakuiicku cOOpHUK', 0p.3/1932
Hammre nporumuasuanam yueOHuLu o reorpadus, 1932
e e rpanunara mexny Puna u Pomonure?, 1933
3eMenoBbpXHU (HOPMU B J0NMHATA HAa p. MBTH-BUD, ,,J3BecTust Ha ObaTap-
CKOTO Teorpadcko apyxectBo’, ku. I, 1933

= Jlanmmadrrao noxenenue Ha buarapus, 1934

= [Ipodecop Keko Panes, 1934

= [eorpadckuTe ycaoBus 3a Bb3HUKBAaHE U pa3BUTHE Ha Tpaj [1nosaus, 1934

=  MexayHaponHUIT reorpadcki koHrpec BbB Bapmasa mpe3 1934 r. Ilpe-
nien., 1935

= JlMaakTUKaTa ¥ METOAMKATa Ha 00yueHHETO 1o reorpadus Ha MexayHapo-
HUS KoHTpec BbB Bapmasa, 1935
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= JlonuHara Ha peka Apna. U3tounurte Pononu, 1935

=  bpiarapus mIaHuHCKa cTpaHa i e? 1936

= [lomnmra B cBosiTa reorpadcka ChIMHOCT. CpaBHATENICH reorpad)CKu MPETIIe]. ,
1936

= Po3zoBara KyaTypa B beirapus u Heitnute reorpadcku ycmosus, 1936

= Hcropus Ha 3acenBaHeTo U ()OPMU Ha CeNuIIara, ,,I lormen BbpXy connaiHo-
MKOHOMHUYECKaTa CTPYKTypa Ha OBJITaPCKOTO 3eMeeIICKO cTomancTBo ™, Ne 2—3, 1936

=  Hammsar [ynascku Opsar. O6mactHoreorpadceku nperen, 1936

= Teorpadusara kaTo Hayka B yueOCH IpeaMeT ¢ omien reorpadusara B brira-
pus, 1937

= [Ipod. n1-p Anacrac T. Ummpkos, 1937

= [V Konrpec Ha ciaBsackuTe reorpadu u etHorpadu — Codwust, 1936. [pe-
men, 1937

= Tuxookeanckara npobiema. CroutusaTa B Jlameunns M3Tok OT T€ONOIUTH-
yecko rexaume, 1937

= Hskon HOBOBBBEIEHHUS B reorpadusata Ha brirapus, 1938

= Pa3BuTHE U JHENIHO ChCTOSHUE Ha ObJIrapckara reorpadcka Hayka, 1938

=  MexayHapojieH KoHrpec o reorpadus B Amctepaam. [pernen, 1938

=  UYunposnu B reorpadcko oTHOIeHUE, 1938

= 3eJIeHIYKOPON3BOACTBOTO B bhirapus, 1938

= JlyHaB ¥ HErOBOTO CTOMAHCKO W MOJHUTHYECKO 3HAYEHWE 3a Obarapwure.
Cm. ,,Pomuna®, rox. I, ku. 3, 1939

= XapakTepHH UCTOpUKOreorpad)CKy YepTH Ha HAIIUTE CTAPOIUTAHWHCKHU Tpa-
nose, 1939

= Kosonuu B ieHTHpa Ha EBpomna, 1939

= Jlpemna Asus. [lomutuko-reorpadcku mpenten, 1939

= KosioHHaJHUAT BbIpOC, 1939

= (Cppabara Ha claBIHCTBOTO, 1939

* HoBure HACOKH HA 3€ME/IEIICKOTO CTOMIAHCTBO B bhirapus BbB BpPh3Ka C reo-
rpadckure u ycmoBus, 1939

= IOxmna Jloopymxka. ['eomomurruecku nperen, 1940

= Kamnodep. Pogaoro msicto Ha moeta, 1940

= CpaBHUTEIEH Iperie/l Ha MOJUTHKOTeorpadcKoTo moJokeHne Ha benrapust.
,,VI3BeCTHS Ha OBATAPCKOTO TeorpadCcko ApykecTBo™, KH. 7, 1937, 1940

= Tynauo Cr. ['yaues, 1940

= OOeaMHEHUETO Ha OBITAPCKUS HAPOIT M TIOTUTHKOTEOTPAPCKOTO MY TIOJIOXKE-
HUe. ,,J3BecTrs Ha OBITApCKOTO Teorpadcko ApykecTBO, KH. 8, 1941

=  KaBKa3KHUTE 3¢MH U TIXHOTO ITOJUTHYCCKO U CTOITAHCKO 3HaueHue, 1941

= bemomopreTo W HeroBuTe reorpadck, eTHOrpadCcK, NCTOPHUECKH, CTO-
MaHCKHU Y MOJIMTUYECKHU BPB3KHU ¢ bbarapus, 1941

=  beroMopHueTo — MpUHaUIe)KHOCTTa My KbM bhirapus, 1941

= [lomenenne Ha bbiarapus Ha TaBHH Teorpadcku 00JIacTH Bb3 OCHOBA Ha
ximmara u, 1941

= Pa3BuTHE 1 CHIIHOCT Ha MOJMTHYECKATa Teorpadus U TeonoinTuKara. ,,l o-
TUTITHUK Ha THP’KaBHOTO BHCIIIE yUMUIUINE 3a puHancoBu Hayku*, 1940/1941, Tom 1,
ctp. 1-36

= [Iporouure u buarapus, 1941
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= Ceno barak — Ilemepcko. AaTpomnoreorpadcku pa3Boi Ha €IHO POIOIICKO
ceno, 1941

= Teorpadckara Bpbr3ka Mexay bermomoprero n benrapus, 1942

= KOJKO TOJISIMO YOBEYECTBO MOXKE J1a M3XpaHu 3emsTa? 1942

= TeorpacKOTO SAMHCTBO HA OBITAPCKUTE 3eMH, ,,M3BecTHs Ha OBITaPCKOTO
reorpadcko IpykecTBO, KH. 9, 1941, 1942

=  CpoOmeHusta Ha benrapus, 1942

= 25 roguau bearapcko reorpadcko apyxkectno, 1943

= CTOIaHCcKOTO 3HaUeHHUE Ha bemoMmopuero, 6ubm. ,,brirapcka kaura®, Ne 25,
1943

= 3amagHa Tpaxus u HE0OOXOAMMOCTTA OT TEpUTOpHANIeH n3Ja3 Ha bearapus Ha
Bbsino mope, 1946

,,VI3BeCTHS Ha OBATAPCKOTO Teorpadcko apykecTBo™, oT 1934 mo 1945

=  Tpaxkus. ['eorpadckn n uctopuaecku npenten, Copus 1946, 267 c. (B chas-
TopcTBO ¢ AHacTtac Pa36oitaukoB 1 Ban OpmaHKHEB)

= Updpmumure 1 audmukauiictBoto B [1azapmkumiko u [1azapmkuk mpes Typ-
ckara ermoxa, 1960

= (OcHOBaBaHE HA YHUTAIHIIE ,,BupennHa* 1 HETOBOTO pa3BuTHe 10 OCBOOOXK-
neHneTo, 1962

=  Credan 3axapueB — OCIEKUT U3CICTOBATEN HA POTHIS Kpaid, 1962

= EnnHo mosicHeHwe KbM JlaraTa Ha MOMOXaMeIaHYBaHETO Ha YCTTHHIN U BPH3-
kute uM ¢ barak, 1962

= Teorpadcko nonoxenune Ha Tpakus, 1963
Ceno Momuna Kiucypa, 1963
YuebHOTO neno B [1azapmkuk B Typcko Bpeme, 1965
Ceno Berpen — pogaoto msicto Ha Ctpaxwi, 1968
NxonomuueckoTo nojoxxkenue Ha [1azapmxuk npe3 XIX Bek U MPUHOCHT My
B ObJTapckoTo Be3paxmane, 1968

= Cemno JlecuaeBo
benexxku 3a bapon Xupiiopara xene3nuna, 1968
[Mazapmxuk u [1azapmkumko. Mictopuko-reorpadcku mpeniten., 1969
Kperoctu, Outku u xaiiaytn B MuHaioto B [1azapmxuriko, 1970
I'pan bancko — poaHoro msicto Ha [Taucuit Xunengapcku, 1972
PazcenBane na 6pnrapure ipe3 VII — XIX Bek, 1974
Apercu de geographie humaine, “IV-e Congres des Géographes et Ethnog-
raphes Slaves Sofia 1936, 1936

= Les bassins de la Strouma, Rila, Pirine, Rhodopes et la valée de 1a Maritza, 1936

= La culture du tabac en Bulgarie, 1936

= Les conditions géographiques de la culture des roses en Bulgarie, 1936

= Die geographischen Grundlagen der Industrie Bulgariens, ,,Union Géo-
graphique Internationale, Congrés International de Géographie Varsovie 1934, 1937

= byrapcka, 1938

= Port w Warnie, 1938

= Sur la position géographique des pays slaves, “I'V-e Congres des Géographes
et Ethnographes Slaves Sofia“, 1938

= La production agricole en Bulgarie en relation avec le sol et le climat.
Changements dans 1’agriculture Bulgare. Comparaison avec les autres pays des
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Balkans, ,,Congres International de Géographie Amsterdam 1938, Tome deuxiéme,
Section IIIb, 1938

= Geschichte der Besiedlung und die Siedlungsformen in Bulgarien, 1938

= Viticulture in Bulgaria. Natural Conditions. Hystory. Present State., 1939

= Bevolkerungsverschiebungen, Wirtschafts- und Siedlungspolitik Bulgariens,
besonders nach dem Weltkriege, 1939

= Die Entwicklung der bulgarischen Geographie von 1918 bis 1940 mit beson-
derer Beriicksichtigung der landerkundlich-anthropogeographischen Richtung, 1940

= Finige deutsche Geographen tiber die politischen und volkischen Streitfra-
gen zwischen den Bulgaren und den anderen Balkanvdlkern, ,,Mitteilungen der Bul-
garishen Geographischen Gesellschaft®, Band VIII, 1940

= Die Wanderungen der Bulgaren in den letzten dreiBlig Jahren, ,,Zeitschrift fiir
Geopolitik, Heft 3, Miinchen-Heidelberg-Leipzig, 1941

= Binnen- und Auswanderungen der Bulgaren und ihre vdlkische und staatli-
che Bedeutung, ,,Zeitschrift fiir Erdkunde®, 9. Jahrg., Heft 5/6, 1940

= Die intensive Landwirtschaft in Oberthrakien nach dem Weltkriege,
»Zeitschrift der Gesellschaft fiir Erdkunde zu Berlin®, Jahrgang 1941 Nr.7/8

= Der Reisanbau in Bulgarien, “Mitteilungen der Geographischen Gesells-
chaft”, Band 85, Heft 3-6, 1942

= Die Baumwollkultur in Bulgarien, 1943

= Les nouvelles tendances dans la production agricole en Bulgarie, en con-
nexion avec les conditions géographiques, ,,La Revue croate de géographie*, Zagreb,
Nos 8-9-10

= Die Hochgebirge Bulgariens, “Erdwissenschaftliche Forschung®, Franz
Steiner Verlag GmbH, Wiesbaden, 1967

= Die kiinstliche Feldbewisserung in Bulgarien, ,,Zeitschrift fiir Erdkunde®,
1969

= Das Weissmeergebiet (Agaischesmeergebiet) und Bulgarien, 1970

Usanxa bomesa
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BBJITAPCKA AKAJIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES
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Om3ueu u peueH3uu

TPETO U3JAHUE HA KHUT'ATA ,,JULTAHUHUTE B BbJITAPUA*

IIpe3 m. HoemBpu 2013 . Akane-
MHUYHO u3AaTencTBo ,llpod. Mapun
JpuHOB* oTneuyara TpeTOTO AOIBJIHE-
HO 1 TpepabOTeHO N31aHue Ha KHUTaTa
»Ilmannnute B bbarapus“. Asropu Ha
TO3U TOCJIEIEH BapHaHT ca JBJITOro-
JUIITHUTE CIY>KUTEJIN Ha JlenapTaMeHT
leorpadus (OuBmmst ['eorpadcku nH-
ctutyT) Ha HUI'TT npu BAH — Bacun
Huxonos, nou. n-p Mapuna flopz[aHo-
Ba (aBTOpPH Ha IMBPBOTO U BTOPOTO H3-
nanue) u MBanka boresa.

B knwurara ce pasmiexzaar nocie-
JOBaTeIHO BCUUKHUTE 37 ObIArapcku
TUTAHWHHU, HSKOM OT KOMTO Ca MAaJIKO
no3natu. [lpeacraBena e wuHpopma-
oUsl 38 TPUPOIHUTE MM  OCOOEHO-
cti — (opmu Ha peneda, HHTEPECHU
CKaJIHM 00pa3zyBaHUs, KJIUMaT, PEKH,
e3epa U SI30BHPH, PACTUTEIHOCT; 3a
3alIUTEHUTE IPUPOAHU OOEKTH — map-
KOBE, pe3epBaTH, BOAONAAM, TMelle-
pu U Ap.; 3a apXUTEKTYpPHO-HCTOPH-
YeCKHTE W KYIATYpPHUTE 3a0emexu-

BacyikinkososalViapyHa VopaaHoBal ViBarkaboTesa

MJIAHUHUTE B bbJITAPUSA

AKAAEMUYHO U3AATEACTBO
»Mpo. MAPUH APUHOB*

TETHOCTH — MaHACTHUPH, CBETU MECTA, CEIUINA — apXUTEKTypHHU PE3epBaTu, U Ip.
ITonpoOHO ca ommcanu reorpadcKOTO MONIOKEHUE W OTJCIHUTE JSJIOBE HA TUIaHU-
HUTE, KaTO Ca MOCOYCHH OCHOBHUTE MApPUIPYTH U TNIABHUTE U3XOJHU ITYHKTOBE, OT
KOWUTO HA-JIECHO U OBbP30 TyPUCTHT MOXKE JIa JOCTUTHE MHTEPECYBAIIUTE TO OOSKTH.

Hapen ¢ onucarennute XxapakTepUCTUKU B KHUTaTa HA MHOTO MECTa MPUCHCT-
BaT HAyYHU OOSICHEHUS U IPUYMHHO-CJIC/ICTBCHH TPAKTOBKHU HA PEAMIIA CIeU(DUIHH
0COOCHOCTH Ha OTJICIHY TUIAHUHH, KOUTO TY MPABIT YHUKAIHHA U HEMTOBTOpUMHU. Ha
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¢oHa Ha 00ImKTE 3aKOHOMEPHOCTH, KOUTO ca (popMHUpanu XxapakTepHUTe reoMopgo-
JIOKKH, XUAPOKIMMATHYHNA M TTOYBEHO-PACTUTEIHU OCOOCHOCTH HA TOJIEMHUTE MOP-
¢dorpadcku eAMHULN CIIOpPE TEOTEKTOHCKOTO MM E€IMHCTBO, CE Pa3KpUBAaT MHIM-
BUAYaJTHUTE CIIEUU(PUYHH XapaKTEPUCTHKH Ha CaMOCTOSITETHO 000COOCHUTE B TSX
MO-MaJIKi €JUHHULH KaTo OTACIHU IUNIAHMHU ChC COOCTBEHH MMeHa. B kHurara He ca
CIECTEHH W HAKOU PUCKOBH YCJIOBUSI M CUTYallMH MU MPOsiBa HA HEOIArONpUSTHU
reoMop(HOI0KKH HITH XUAPOKIMMATHYHH IPOLECH H SIBICHHS, HAIIPUMEP KaTo CUTICH
U CpyTHUIIa B HEYCTOWYMBHU CKAJIHU NOBbPXHWHH, BHE3aIHA MPOMSIHA Ha CHHONTHY-
Hara 00CTaHOBKA, BHE3AIIHO TMOKAaYBaHE Ha BOAHU HHMBA B MEILEPU, PEUHH MPHHK-
JaHWs U Jp., 3acTpallaBally )KUBOTA Ha MIOCETUTENINTE B TAKMBA YUaCThLH B AaJCH
MOMEHT. B Ta3u Bpb3Kka ce choOLIaBaT 1 KOHKPETHH TParuuHu Cllyyau C JIIOOUTENn
Ha miaHuHara. Taka Hapes ¢ mpejecTHarTa KapTHHA Ha MJIaHuHUTE B bbiarapus ce
pasKpUBaT M ONACHOCTUTE, KOUTO Ca MIPUCHILIH Ha HAKOU OT TAIX, U C TOBA JI0 U3BECTHA
CTEIleH ce TOBHUILABA U 3HAYMMOCTTA U JOCTOMHCTBATa Ha KHUTaTA.

ChlnecTBeHaTa pa3inKa MEXIy TOBa W3AaHUE U MPETUIIHOTO, BTOPO M3JaHHE
€ B aKTyaJIu3upaHara, pa3liupeHa U JonbJIHeHa HH(opManusiTa 3a PeIUTHO3HUTE U
UCTOpUYECKUTE OOEKTH W 3a 3aLIUTEHUTE TEPUTOPHH — MApKOBE, Pe3epBaTh, KaKTo
U 3a TEpUTOPHH, BKJIIOUEHU B EBpomelickata exojoruuHa mpexa ,,Harypa 2000
ABTOpHUTE Cca MOCTUTHAIM MHOTO J00pO WIIIOCTpUpaHe Ha royisiM Opoi MpUpOIHH,
APXHUTEKTYPHU M UCTOPUYECKH OOCKTU M 3a0CNEeKUTETHOCTH Ype3 NPUIIOKEHUE Ha
noseue (orocu. HoBocT ca u kapraute npunoxenus (Pusnuecka kapra Ha beira-
pust, 2000), ¢ kKoeTo ce e No-100poTo U MO-ACTAMIHO TPEACTaBsIHE Ha MJIaHWH-
CKUTE TEPUTOPUH, 0COOCHO Ha TE3U MO-MaJKH IUIAHUHH Y HAC, KOUTO Ca U IO-MaJIKO
M3BECTHH. 3aa3eHu ca U3MO0I3BAHUTE B IIPEIUIIIHUTE U3IaHHUSI KAPTOCXEMH, C KOUTO
ce mojy4aBa Makap W o0I1a, HO MHOTO TOYHA U SCHA Mpe/CTaBa 3a OTACIHUTE Iia-
HUHU ¥ TEXHUTE JSII0BE.

[IpusATHO BrieuaTiieHUE MPaBH OTHOIIEHHETO, C KOETO aBTOPUTE Ca OMUCAIIH TJia-
HUHKUTE B Bbarapus — ¢ MHOTo 3a1bJI00YEHOCT, JII0OOOB M 3arpHKEHOCT KbM TOBa
00raTcTBO, KOETO MPUTEKABAME U CME 33ABJKEHHU J1a TO Ta3HM.

Kato wsio kaurara , IInannaure B bearapus® npencrasisiBa HHTEpeC HE caMo
3a MIMPOK KPBT JIIOOUTENN Ha TNIAHMHATA, HO U 32 Y4allld, U 3a X0pa, 3aHUMaBallll ce
¢ yueOHO-TIIpernoaBaTesiCKa U JOpH ¢ HayYHOU3CIIeI0BaTeNCKa JeHHOCT.

Bceku, koliTo oOnua npuponara Ha beirapus u skenae 1a Ob1e B JOcer ¢ Hesl, Ou
HaMepHJI 3a ce0e cH mosie3Ha MH(GOpMaLUs B Ta3y KHUra, KOATO Aa My TOMOTHE MpU
OBbAeIINTE MYy CPELIH C KpacUBHUTE ObITapCKU TUIAHUHU.

Mapuan Bvpbarnos

13 TIpo6nemu Ha reorpadusta, 3-4/2013 . 193



BBJITAPCKA AKAJIEMUS HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3-4 « PROBLEMS OF GEOGRAPHY
Codus e 2013 e Sofia

I[TPO®. II'MH BOXNJIAP MABPY/TYNEB
HABBGPIIN 80 'OAMHU

IIpod. boxumap Maspymurne e
ponen Ha 24.04.1933 1. B rp. CniuBeH B
ceMmeicTBO Ha yuutenu. [IbpBOHaYaIHO
cu obpazoBanne boxxkmmap MaBpymauneB
mony4yaBa B C. [nymHuk, CIUBEHCKO.
CpenHoTto cu 00pa3oBaHHE 3aBHPIBA B
CruBeHCKaTa MBXKa THMHA3Ws, Kble-
TO HETOB KJIACEH HACTaBHHUK € Bemmko
T'eoprues, 3aBwpuinn EctecTBeHa ucro-
pus B Coduiickusi YHUBEPCUTET U CTY-
JienT Ha akaj. leopru bonues. Toii e
OKa3aJI pelaBalia pois 3a ObJeIoTo My
pa3BuTHE.

IIpe3 1950 r. e mpueT 3a CTyIeHT B
CHENMATHOCT TEOJIOTHSI — HarpaBJIeHNE
reoxumud. Or1e B HAYAIOTO CE OPHEHTH-
pa KbM OHa3u 001acT Ha 3HAHUETO, KOSATO
M3CIIe/IBa BEIIECTBEHNUS ChCTaB Ha CKaJH-
Te ¥ MUHEPAJINTE, KaKTO U ITPOOIeMHUTE Ha
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Marmatusma u Meramopdusma, mo3Hara
107 00II0TO HAUMEHOBAHUE ,,] cOXUMU"".
IIpe3 nernure mecemm Ha 1953 1. m
1954 r. b. MaBpyauneB W3KapBa CTax B
Pononure, Puna u Ilupun, xbaero nomn
PBKOBOZICTBOTO Ha akaa. Ctp. Jumurpos
ce TPOBEXKIAT MAPIIPYTHU W3CIEABAHUS
3a crparurpadckoTo pazwieHsBaHE Ha
MeTaMOp(hHUTE KOMITICKCH B KPHUCTAIINH-
HUS 1OKBJI. HeszaOpaBumu ca mapiipy-
TUTE TI0 TIOpeYrsATa Ha peKuTe ACEHHIA
(Yememapcka, Yas), Bpua, Mecta u
Crpyma. Ilpe3 1955 r. b. Maspymnunes
3alIUTaBa C OTIMYEH YCHeX AWIUIOMHA
pabota ,,Ilerporpadcka xapakTepuCTHKa
Ha 30pHUIIKUS TUTyTOH", Pa3IOJIOKEH Ce-
BEpHO OT Tp. Yenemnape, ¢ Hay4eH PHKOBO-
muten akaa. Ctp. JJuMuTpoB U ce TuIuio-
MHpa C MarucThpCcKa CTETEH.

IIpe3 roauHHMTE HENOCpPEICTBE-
HO cien 3aBbpiiBaHeTo Ha Coduiickus
YHUMBpPECHUTET paboTH  Karo  reo-
Jor B MapkapoBCKOTO PYAHO II0JIE
(M3TOYHOPONIOTICKM  pyZE€H paiioH) B
cucremara Ha KomrmiekcHara reoioxka
excriequiust (KI'E). Cren 3aBwpmiBane
Ha JIOTOBOpa Ha PYCKHUTE TEO0JIO3H Ipe3
1955-1956 r. Toit cTaBa PHKOBOIUTENT HA
KapTUPOBBUCH OTPSIIT, KOUTO € M3BBPIIIMIT
KOHJIMIIMOHHA TEOJIOKKAa KapTHPOBKAa B
MamxapoBCKOTO pyaHO Tone (XapmaH
kasi, MommHa ckaina, Typcko mosne). Ormie
B MbPBUTE JHW OTKPHUBAa MOHIIOHHUTOH-
UTE, KOUTO TPEeCcHdaT BYIKAaHUTHUTEC H



CBBP3aHHUTE C TSIX CYOBYJIKAHCKH OallKu
B LIEHTpaJiHaTa yacT Ha MamkapoBckara
BYJIKAaHO-TTYyTOHUYHA MOP(OCTPYKTypa.
ToBa oTkpuTHE Tpenonpeesns B 3HAUHU-
TeJIHA CTETIeH HeroBara Obiela HayYHo-
M3CIIEeA0BATENICKA IEHHOCT.

IIpe3 mepuoma 1956-2001 r. b.
MagpynureB € OIaTeH NpenofaaBTel
B Coduiickust ynusepcuret ,,CB. Ki.
Oxpuncku®, IT'eomoro-reorpadcku ¢a-
KyJITET, Kareapa ,,MuHepaaorus, mnerpo-
JIOTHSA M TOJIE3HH H3KOMaeMHU‘‘, KbIETO
paboTH TOCIEIOBATEIHO KaTo aCUCTEHT
(1968-1973), nouent (1973-1994), npo-
decop (1994-2001). IIpe3 2000 . ipod.
MagpynureB € u30paH 3a peJOBEH WICH
(axagemuk) Ha MexayHaponHara akaje-
MUl 10 MUHepaiHu pecypcH (Pycus).

IIpe3 1964 r. b. MaBpynuueB e Ha
cnerpammzanys B Cankr IleTspOypckus
MuHeH UHCTUTYT (Pycums) m TOunuckus
nbpkaBed  yHuBepcuter (I'pysus). B
1972 r. 3amuTaBa KaHIUWAATCKa AUCEP-
Tanus Ha Tema ,llameoreHckusaT Mar-
MaTu3bM B MaKapoBCKOTO PYIHO
none” (OHC ,,moktop™), a B 1992 .
YCIICIIHO ~3alllUTaBa JUCEpTalus Ha
Tema: ,,IlaeoreHCKusIT MIyTOHU3BM B
Wzrounure Pomonu‘ n momyyasa Hay4Ha-
Ta CTEeNeH JOKTOp Ha reojoro-MuHepaso-
rHYHUTE HayKu (arMH). bu e nBa Manja-
Ta PHKOBOIUTEI Ha KaTeapa ,,l leTponorust
u mmaronorust (1983—-1990).

be3 mpexbcBaHe Ha TPYHAOBUS CH
crax B CY ,,CB. Kmument Oxpuacku
y4acTBa KaTo 4ieH Ha rbpBara bbarapo-
MoHrojcka  KOMIJIEKCHA  T'€OJIOKKA
excnienuiust B PemyOnuka Monromus
(1966-1968 r.). Ilpez 1974-1975 r. b.
MagpynureB € Owi wieH Ha IbpBaTa
Bparapcka KoOMIUIEKCHa Te€OIOronpoyy-
BarenHa excrieauuyst B Konro (bpaszasun)
3a ThPCEHE U OLICHKA Ha PYJHH MUHepa-
nu3anru (OJIOBHO-LIMHKOBH PYIH) U €KC-
NEePTHU JACHHOCTH IO KpailOpekueTo Ha
ATIaHTHYECKHUS OKEaH 3a Pa3sKpHBaHETO
Ha (ocdopuTtoBu 3anexu B Anrona. [lo

TOBA BPEME € U3IPATEeH B KOHCYJITAHTCKA
reoJ0XKKa MHCHUSI B palloHa Ha MEIHHS
nosic B 3aup (Konro, Kunmaca).

Ot 1976 no 1981 1. e mpenonasaren
B yHuBepcureta ,.Enyapno Mounnnane
B rp. Manyty, Mo3zamOuK, Ha I'BPBUTE
MO3aMOMKCKH CTYJCHTH-T€0JIO3U  CJIE]
HE3aBUCUMOCTTA Ha CTpaHaTta. Tam yeTe
JIEKIIMH 10 OCHOBHUTE KypCOBE Ha IET-
pornorusita (MarMaTU3bM U METaMOP(H-
3bM) ¥ BOAM MPAKTUYCCKH 3aHATHS I10
Kpucranoontuka u CkanmooOpasyaia
muHepaiorusi. Opranusupa u pbKOBOIAU
TPU €KCIEIUIINHU, KbIETO CTYICHTUTE CE
3aro3HaBarT C IMPOW3Xojla M J00MBa Ha
YEPHU BBIVIUINA U THPCEHETO HA PYIHU U
HEPYAHU TOJIC3HU U3KOMIAEMH.

['eonoronpoyuBarennara, Hay4HO-
U3clieIoBaTeCcKaTa U IMeJaroruueckara
JenHocT Ha b. Maspynuues B bbirapus
npoTUya B TPUTE€ OCHOBHU HHCTUTY-
uud:  Ympasienue —llomumeranu’;
KommiekcHa  reoioxkka — eKCHEAHIIHS
n , Komuter 1mo reomorus ¢ HETOBH-
te mopenenuss — ['TIIT , SImGon™, I'TIIT
»AceHoBrpan“. OcBeH ToBa ydyacTBa B
Hay4YyHOM3CJEeIOBaTeICKaTa JIEHHOCT B
BAH, CVY ,,CB. Knument Oxpuacku®,
pPECIeKTUBHO KaTeapa ,,MuHepaaorus,
MIETPOJIOTHUS U MOJIC3HU U3KOMaeMHu"*.

[Ipod. armur MaspynuueB € aBTOp
U chaBTOp Ha okoio 150 HayuyHu Tpyna.
Hayunure HanpaBieHus, B KOUTO € pabo-
THWJI, Ca B CJICJHUTE 00JaCTU Ha TeOJI0K-
KHTE HAyKd: MarMaru3bM, mMeTtamopdu-
3bM, METAaCOMaTH3bM, MCTAJIOICHUS U B
oOyactTa Ha reoMopQOIOTUsITa: OlCHKA
Ha EpO3UOHHUS CpEe3 Ha MOJUMETal-
Hute Haxoauia B M3rtounune Pomomu.
CwBMmecTHO ¢ podecopure Koxxyxapos,
Beprunos u bosiHOB ca aBTOpu Ha mpo-
ToNereHnaTa Ha leonokka KapTa Ha
Boearapust B M 1:100 000 B oOcera Ha
KPUCTAIMHHUTE TEPEHHU 3a Hallara cTpa-
Ha. Heromara npodecuonanna kpamudu-
Kaiusi ¢ OoOBbp3aHA C HAay4yHA, HAYYHO-
MIPUIIOXKHA, MIPEMOoaBaTescka, eKCrepTHa
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U KOHCYJITAaHTCKa JICHHOCT B oOiactra
TeOJNIOTHUATa, MOJE3HUTE U3KOMAeMHU, reo-
MOpQOIOTHsATA, TEOJIMKKATa Cpe/ia, KO-
JIOTHSITA.

HeroBara nayuHou3sciemoBareicka
JIEHHOCT Ce pa3BUBA B UICHHUTE PaMKHU
Ha TEOCHHKJIMHAIHATA JOKTPUHA U Ta-
paaurmMara Ha HoOBaTa moOajgHa TEKTO-
Huka. [locTikeHuaTa My ca CBbp3aHU C
00CTOSTEIICTBOTO, Y€ UM JIMYHU HAOITIO-
JICHUSI BbPXy pPUDTOTCHHUS XapakTep
Ha marmatu3ma B CH MoHronus, 10;)KHO
or baiikanckara mopdocTpykrypa; ¢
apXaiiCKu W TPOTEPO30WCKU (PparMeH-
TH OT a(pPUKAHCKUTE INUTOBE U ILIAT-
(dbopMH; C TPAHUTOUJHUS IUTYyTOHU3IBM
B Konro u 3aup; ¢ pudroBara 30Ha Ha
Wzrounoadpukanckus pudToB MOsC.
Hayunure mpoOiemu, KouTo pa3padot-
Ba M pEIlaBa, ca B HAW-TSICHO CHTPYA-
HUYECTBO C BHCOKO KBaJIU(UIUPAHU
METPOJI03U, MUHEPAIO03H, PyIapH, TEKTO-
HUIM, Teou3uiiy, reomopdosiosu or CY
,,CB. Kimument Oxpuicku‘‘, HHCTUTYTH-
te Ha BAH u Komwutera mo reomnorus.
Pesynratute OT HEroBUTE TEPECHHUTE
U3CIICABAHUSL Ca CBBP3aHH C OTKPHBa-
HETO, MPOYYBAHETO M EKCIUIOATaLUITa
Ha HaW-BaXXHUTE B MPOMUIIICHO OTHO-
[ICHUE MOJUMETATHU PYIHU HAXOOU-
mia B Usrounure Pomonu (Mamkaposo,
Jlo3eH, 3UBe3z[eJ1—quno;1/:[, CropHuna,
EnroBue, Monen nepe u ap.) mo Bpeme
Ha ,,3JIaTHUS BeK Ha ObJTapcKara reojo-
rus U npo(ecuoHaTHOTO U3pacTBaHEe Ha
HEUHUTE YUEHHU.

Karo mo-BakHM TpUHOCH B HEro-
BUTE HAyYHU TPYJAOBE M MyOIUKAIUU
MOraT J1a C€ HM3THbKHAT: U3SCHSBAaHE Ha
METPOJIOTHATA HA CKAJTHUTE KOMILICKCH
B WM3tounute Pomomu; nancupane Ha
MpeacTaBaTa 3a BYJIKAHO-TUTyTOHHUYHATA
TpUana Karo BaKHO 3BEHO B pa3BHUTHE-
T0 Ha V3TOYHOPOIOICKOTO MaIEOTEHCKO
noHmwkeHre. ChbBMECTHOTO pa3mIeKIaHe
Ha BYJIKAHCKHTE, CYOBYJIKAHCKHUTE, XU-
MoabKCaIHUTe MarMEHU Tejla U abucall-

196

HUTE KPUOTOIUTYTOHUYHH Tesla 0pOpMST
BkIaHero Ha npod. b. Maspynuunes
32 M3BEKAAHETO Ha IIOMIOHHUT-MOHIIO-
HuTOBara Qopmanys B TIpaHULHUTE Ha
Wzrounopomonckust autocdepeH OJIOK.
3aeHO ¢ pyAapy U METaJIOr€HUCTH MPOd.
b. MagpynureB pa3paboTBa OTHEIHH
CTpaHM OT BEILIECTBEHUTE, TPOCTPAHCTBE-
HUTE, CTPYKTypHHUTE, MapareHeTHYHHUTE
U TEHETUYHUTE BPB3KM Ha IaJEOreH-
CKUSl MarMaTH3bM C OJIOBHO-LIMHKOBATa
MeTasioreHus. Jlpyr HaydeH NpHHOC Ha
b. MaspyquueB € y4acTHETO My Karo
y4Y€H NETPOJIOT B M3CJIEABAHETO HA JKUII-
HUTE 3€0JMTH W M3SICHABAHE Ha 3J1aTo-
reHepupaiara pojs Ha KbCHOKPEIHUS
(B CpemHOropueTo) W majeoreHckus (B
Pomonute) marmarussMm. CBBMECTHO ¢
reousumy ouepraBa BPBH3KUTE Ha Mar-
MaTu3Ma C ABJIOOYMHHHS CTPOESK Ha JIU-
Toc(hepHHUTe OIOKOBE, KAKTO M Hampey-
HOTO Pa3MoJIOKeHUE Ha OasaiTute, pas-
CHYaIlld MEPUIMOHAIHO BCUYKH CKaJIHU
KOMITIEKCH Ha Musmiickara ruiargopma,
bankanuaure u Pomonckus macus. BB
Bpb3Ka C E€BOJIONMATA Ha TEKTOHCKHUTE
Wjer TOM B3UMa JIEHHO yyacTHe B Xapak-
TEpU3NPAHETO HAa MarMaTMYHUTE KOM-
IJIEKCH OT MO3ULMATA Ha TEKTOHUKATa Ha
1ouuTe. PHKOBOIMI € HayueH KOJIEKTUB
3a cbcTaBsiHe Ha ,,Kapra Ampmuiickoro
Marmaruszma B bonrapuu (reonmHamude-
CKMH TOAXON)“ HA PYCKM M aHIIMHCKU
€3HK.

[Ipod. nrmu boxxunap MaBpynunes
nMa Hajg 600 muTHpaHHs B MOHOTpa-
¢un, TemMatMuHU COOPHHULM, TOIMII-
HUIY, CIHMCAaHWA, M3IaJCHU Y HacC U B
qy)XOMHa. Y4acTBa ¢ IIICHAPHU JOKIaIH
B JIBa MEXIYHAapOAHU TI'EOJOXKKH KOH-
rpeca (Moupean — Kaunaga, 1972 r, u
Mocksa — Pycus, 1984). U3nacs nekiuu
B Townucu, ConyH, Ilpummna, Kpakos,
bynanemia. Axtusen wieH e Ha Kapnaro-
bankanckara reosiorndecka acornuanus.
[Ipod. Maspynume yere nekuuu B CY
,»CB. Ki1. Oxpuncku‘‘; MUHHO-T€0T0KKUS



ynusepcuter ,,CB. UB. Puncku®; LY
»Eruckon K. IIpecnaBcku‘ u BbB Gpunu-
amute Ha CY ,,CB. Kimument Oxpuacku
B XackoBo u IllymeHn. Bee omie € xoHO-
pyBaH IIpernojaBaTesl B YHHBEpPCHTETA
BbB Bemuko Twproso ,,CB. CB. Kupun
u MeTtoauii®, KBJIETO YeTe JEKIUH II0
»~MHuHepanorus u nerporpagus’ 3a Ma-
TUCTPU TIO CHEIHAIHOCT ApXEosorus,
Ll eomorus™ u ,,l'eomopdonorus™ 3a Oa-
KaJaBpu B creuuanHoct leorpadus u
»Lleonorus u reomopdonorus” 3a Oa-
KaJaBpu B criequaiHocT Mcropus u re-
orpadus. PbkoBOmMII € JUIJIOMaHTH,
CHEIUAIN3aHTH, TIeTUMa aCIIUpPaHTH, OT
KOWUTO 2 ca 3allUTHIN ycrenHo (npod.
armH Ilersp ToueB Mapues, pabotun B
I'1 na BAH, nu Mapusa OBuapoBa, Kof-
TO paboTu B JKeHEBCKUsI YHUBEPCUTET B
[eitnapus).

[Ipod. armu b. Mapyauues e Oun
YJIEeH Ha HAy4YHM U YIPaBUTEIHH Cb-
BETH Ha MEXJIyHAPOAHM OpraHu3a-
nuu: Bucma arecrannoHHa KOMHCHS;
Crenmanu3upaH Hay4eH ChBET IO reos1o-
rudecku Hayku kKbM BAK; Hayuen ceBer
Ha [eonornueckus uHcTUTYT Ha BAH;
penaxrop Ha [onumnuka Ha Coduiickus
YHHBepcUTeT (KHUTa ['eosorus); 4ieH Ha
penaxkiuoHHaTa Koserus Ha ,,Geologica
Balcanica“; npencenaren na ExcrieprHa
KOMHCHS KbM ,,Hanmonanen ¢oun 3a Ha-
YYHU H3CIIeBaHUS — HAyKH 3a 3eMdra’
kbM MOH; mnpencemaren Ha cekuus
L eonoro-reorpadcka* kpm Cbro3a Ha

yueHute B bbarapus; wien Ha YC Ha
¢donnmarus ,,Ce. Knument Oxpuacku’;
yten Ha YC Ha ®onxa ,Hayunu wus-
cnenanus” mpu CY ,,CB. Kuument
Oxpuncku®, wied Ha Hanmonannara ko-
MUCHS TI0 CTpaTurpadus.

3a KOMIIETEHTHATa HAyYHOU3CIEI0-
BaTencka aeiiHocT B bwarapckara reo-
JIOKKA CKCOEOUIMsl € HarpageH oT
MunucrepcTBo Ha reosnorusta B Mol-
ronusi. BeB Bpb3ka ¢ memarormueckara
My ayiHOCT B MoO3aMOUK € HarpajeH
chC crenuanHa Harpaaa. Hocurten e Ha
IO6uneen menan ,,Cto roquHN ObITapCKa
ICOJIOTHS ", HOCUTEN € Ha MOYCTHUS 3HAK
Ha CY ,,CB. Kmument Oxpuacku’ cbc
cuns nenta. [Iputexxaren e na ['pamora ot
®oup ,,Hayunu uscnenBanus’ 3a CbLIECT-
BeH npuHoc B aeiHoctTa Ha HEK no Hay-
ku 3a 3emsita u Qoun ,,Hayunu uzcnensa-
Hus“. YaocroeH e ¢ KOOueitHa rpamora
oT YmpaButenHus chBer Ha Cpbro3a Ha
ydeHuTe B brarapus 3a IbITOrOIUIIHO U
akTuBHO wieHcTBO B CYb u mp.

Penkonerusita Ha cnucanue ,,I1Ipo-
onemun Ha leorpadusita®, KOJEKTUBBT
Ha JenapTrameHT ,,leorpadus” kem Ha-
LIMOHAITHUS MHCTUTYT 10 reo(hn3nKa, re-
oznesust U reorpadus u 1sIaTa reorpadg-
CKa OOIIHOCT MOXKeJaBar Ha mpod. ArMH
boxumap MaBpynuueB MHOTO 31paBe,
0O/IPOCT ¥ JABATOJECTHE 10 CITy4ail HEero-
B 80-roauIieH 100WIei.

Teopeu Anexcues
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N3NCKBAHUA KbBM ABTOPUTE

Hayunoto cnmcanue ,,IIpobnemu Ha reorpadusara ce usnasa or 'eorpadckus HHCTUTYT (mOHAac-
tosimem aenapramedT [eorpadus B HUT'TT) npu BAH or 1975 1. u e npuemnuk Ha ,,MI3Bectus Ha I'eo-
rpadckusa uacTUTYT Ha BAH® (1953-1974). I'ognmuo ce oTmedarsar 4 KHWKKH, €IHATa OT KOUTO € Ha
aHDIUICKY e3uK. [1yOnuKyBar ce MaTepuainy Ha ObJIrapCKH, aHIIMICKHU, PYCKH, PPEHCKU U HEMCKH €3HK.

B cnimcanneTo ce momecTBaT CTaTHH ¢ TEOPETUKO-METOJOIOTNYCH XapaKTep U CTaTHH, IPEACTaBAIIN
pE3yNTaT! OT HAYYHH M NPHIOKHHU U3CICIBAHUSA HA OBJITAPCKH M 9yXKICCTPAHHH YYCHH T10 BAKHU U aKTy-
QJIHH BBIIPOCH OT BCHYKH KJIOHOBE Ha reorpa)CKuTe HayKu U OJIM3KHU € TAX 00JIaCTH OT HAyYHOTO MO3HAHHE.
[Ty6nmukyBar ce 1 Hay9HH ChOOIICHHUS, TUCKYCHOHHH MaTepUall, OT3UBH U PEIeH3UU. Beuukn Matepranu
Ce peleH3upar.

PenakuyonHaTa Kolerus MMa CICIHUTE M3UCKBAHUS KBM aBTOPHUTE, MPEACTABSIIM PBHKOIHCH 3a
neyar:

1. IlpemnaranuTte cTaTHy Jia HE ca MyOIUKYBaHH TIPEAU TOBA.

2. Hay4nute cTaTuul ce IpHeMaT OT PEIKOJETUATa B HAIBJIHO 3aBBPIICH BHUI, IPEICTABEHN Ha Xap-
THCH U EIICKTPOHEH HOCHTEI.

3. Hayunute crarun na He ObJaT mo-rojeMu ot 18 cranmaptau crpaHuiy (1o 1850 3Haka, BKI. HH-
TepBaJUTE), & HAYYHUTE CHOOLICHHS U PELICH3UH — HE TO-TOJIeMHU OT 8 cTpaHuiy. B obmms obem Ha cra-
THHUTE CE BKJIIOYBAT TEKCT, TAOJIMYCH M HIIOCTPATHBCH MaTepHall, CHHCHK Ha M3IION3BaHATA JIUTEPATypa,
anoranus (10 0,5 crpanuna) u pestome (10 1,5 cTpaHuiy, Ha OBJITAPCKU €3UK HITU aHTIIMHACKU €3UK).

4. Texcroete na Obaat npencrasenu B uudpos popmar .doc Ha Word for Windows, ¢ mpudr Times
New Roman nnu Arial ¢ ronemuna 12 myHkTa, ¢ pa3cTosiHEEe MEXIy penosete 1,5.

5. WmocTpatuBHUAT MaTepual (LBETEH MM YePHO-OsUT) J1a Ce MPEICTaBs B OT/eNeH (aiin BB (op-
Mmar .jpg, .tiff, .psd, ¢ Bucoko kagecTBo.

6. CinchKbT Ha M3M0JI3BAaHATA JINTEPATypa Jja Ce ChCTaBs, KaTo MO a30ydueH pel IbPBO CE U3IUCBAT
MMCHATa Ha aBTOPUTE U COOPHHULUTE Ha KUPHJIMIA, CIICIBAaHNA OT MMCHATA Ha aBTOPUTE M COOPHMIMTE Ha
JIATUHUIIA.

PenakuuonHaTa KoJerus He HOCH OTTOBOPHOCT 3a ChIbPIKAHHETO Ha MAaTCPHAINTE BbB (haKTOIOrnY-
HO OTHOIICHNE U HE BPBINA PHKONIUCHU. B ciTyyan Ha yCTaHOBEHO IIarHaTcTBO OTTOBOPHOCTTA € M3ILUIO Ha
aBTOpUTE.

Om pedaxkyuonnama Kone2us

AJpec Ha peaKkuusTa:

1113 Codus, yn. ,,Axan. I. bonues®, 61. 3, er. 111,
Ten. 979 32 14 /daxe 870 02 04

Cnucanue ,,[Ipo6aemu Ha reorpadusra‘

E-mail: geoproblem@yahoo.com

website: http://niggg.bas.bg
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