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BPEMEBU U ITPOCTPAHCTBEHU TEHAEHIIMN
TP ITAPHUKOBUTE I'A3OBE 1 AEPO30JIMTE
B ATMOC®EPATA HAJl BBJITAPUA

Ilemwp Hoocapos'

B crarmara ce pasmiexxaar mpOCTPaHCTBEHOTO pa3lpeiesieHHe W BPEMEBHUTE
TEHJCHIINY B HIKOM MApHUKOBH Ta3oBe W aepo3onuTe B atMocepara Han bwira-
pus 3a nepuonia 09.2002 — 12.2015 r. Mi3cnenpanuTe mapHUKOBU Ta30BE ca BOJHATA
nmapa (cnermududHa BIAKHOCT), BRIVIEPOIHHUSIT AWUOKCHI M METaHBT. BBTperntHoro-
JTUITHUAT W MEXIYTOAUITHUAT X0/ Ha crenn(uyHaTa BIAKHOCT CE€ OMPENeNsT OT
CHOTBETHHS XOJ Ha TeMIepaTypaTa Ha Bb3/IyXa B mpaBa npomopuus. [IpocTpancTse-
HOTO pasmpesie]ieHne Ha KOIWYeCTBOTO BOIHA IMapa B aTMocdepara ce Ompeaess oT
TpH (hakTopa — arMocepHaTa IUPKyIaus, peiaeda u HATHIUETO Ha TOJIEMH BOITHU
Tena. BbTpemHoroguHusT X04, KakKTO M MPOCTPAHCTBEHOTO paslpe/ieieHne Ha
CO, u CH,, ce 00ycnaBaT OCHOBHO OT )XM3HEHMS LIMKBJI HAa PACTEHHUATA M CBETJIMH-
HUTE U TeMIepaTypHO-BIAXHOCTHH ycioBus. OnTrdyHarta nedeirHa Ha aepo30JIiTe
Haja bearapus 3aBucH OT ecTecTBEHH (BEPTUKAIHH ABMKEHHS B aTMoc(depara, HaJu-
YUETO WJIM JINTICAaTa Ha CHE)KHA TIOKPUBKA) W OT aHTPOTIOTEHHH (TPAHCIIOPT, CEJICKO
CTOITAHCTBO) (haKTOPH.

Knrouoeu oymu: napHUKOBU ra3oBe, aepo30i1u, bearapus, TpeHaA0Be, IPOCTPAHCTBEHO
pasmnperneneHue

TEMPORAL AND SPATTIAL TRENDS IN GREENHOUSE GASES
AND AEROSOLS IN THE ATMOSPHERE OVER BULGARIA

Peter Nojarov

Abstract: The article reveals temporal and spatial trends in greenhouse gases
and aerosols in the atmosphere over Bulgaria. The period of study is from 09.2002
to 12.2015, and it is determined by the available database, which is based mainly on
satellite measurements. Carbon dioxide and methane are measured by the instrument
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AIRS (Atmospheric Infrared Sounder) on board of NASA ‘s satellite Aqua. The total
amount of aerosols over Bulgaria expressed by aerosol optical depth at a wavelength
of 0.55 microns is measured by the instrument MODIS (Moderate Resolution
Imaging Spectroradiometer) on board of NASA‘s satellite Terra. Data for specific
humidity at levels 1000 hPa and 700 hPa for the territory of Bulgaria are obtained
from The European Centre for Medium-Range Weather Forecasts (ECMWF) ERA-
Interim reanalysis. Statistical and cartographic methods were used in this research.
Intra-annual and inter-annual course of specific humidity of the troposphere over
Bulgaria are determined by the corresponding course of air temperature in direct
proportion, and spatial distribution is determined mainly by three factors - atmospheric
circulation, relief and the presence of large water bodies. Intra-annual course and
spatial distribution of CO, in the troposphere are determined mainly by the life cycle
of plants and their total amount in a particular territory or aquatory. Vegetation and,
light and temperature-humidity conditions largely determine intra-annual course and
spatial distribution of concentration of CH, in the atmosphere over Bulgaria. Aerosol
optical depth depends on both natural and anthropogenic factors. Intra-annual course
is determined mainly by natural factors, the most important being vertical motions
in atmosphere and presence or absence of snow cover. Inter-annual tendencies in
the amount of aerosols are determined by the above mentioned natural factors but
also by anthropogenic factors. Spatial distribution of aerosol optical depth depends
mainly on the anthropogenic factor in summer and on natural factors in winter.
All three studied greenhouse gases have a statistically significant positive trend in
the beginning of the 21st century, which means enhanced greenhouse effect and a
corresponding increase in air temperature. Results of this study show that the increase
in carbon dioxide and methane is an order of magnitude greater than that of water
vapor, but on the other hand water vapor has a much stronger greenhouse effect. The
decrease in aerosols, which is statistically significant, also leads to an increase in
near surface air temperature, which increase is mainly driven by shortwave radiation
fluxes, unlike greenhouse gases, which affect mainly longwave radiation fluxes. The
trend in aerosols is comparable to that in the specific humidity. The main conclusion
is that in the early 21st century the trends in all studied atmospheric constituents lead
to an increase in air temperature of near surface layer.

Keywords: greenhouse gases, aerosols, Bulgaria, trends, spatial distribution

YBO/J

Enun ot ocHoBHHTE (hakTOpH, BIMSCIIM BbPXY TEMIIepaTypara Ha Bb3IyXa B
NpU3eMHHS aTMOC(EpeH CIIOH, € Ta30BUAT cheTaB Ha arMocgepara. [lo-TouHo, Biu-
SIHAE BBbpPXY TeMIlepaTypaTa OKa3BaT OINpPENEJIeHH ra30BH ChCTaBIISBAIIM, KOUTO ca
B MAJIKO KOJMYECTBO B arMocdepara, HO UMaT rojsiMa U3MEHUYMBOCT BbB BPEMETO
U BIMSAT NPSKO BbPXY pajiMallMOHHUTE MOTOIM. Te3u razoBe ochlLIeCTBsBAT T.HAp.
NapHUKOB €(eKT, Mopaan KOETO Ce HapuyiaT apHUKOBH ra3ose. ['a3pT B arMocdepa-
Ta, KOWTO MMa HAH-TOJISIM MTAPHUKOB e(eKT, ¢ BogHaTa napa. [lpu Hest obaue cpiecTt-
ByBa NMPOOJIEMBT, Ye HEHHOTO KOJIMYECTBO BB Bb3AyXa 3aBHCH CHJIHO OT HEroBara
TEeMIEepaTypa, KaTo 3aBUCUMOCTTA € IPAaBONPONOPLMOHAIHA. ToBa BOJH U JI0 TOJIEMHU
PETHOHAIHYU Pa3/IMuus B ChIBPKAHUETO HA BOJHA Mapa B arMocdepara — TS MOXKe
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na cberaBisia oT 0,1 % or obema Ha Bb3AyXa B MOJSIPHUTE PaiioHM 10 OKOJIO 5 %
oT o0eMa Ha Bb3AyXa B €KBaTOpHagHUTE pailoHU. CHOTBETHO MAPHUKOBHSAT U €(PEKT
nie Ob/Ie MHOTO IO-TOJISIM B paiioHa Ha €KBaTOpa B CPABHEHHUE C MOISAPHUTE PaiOHH.
Jpyrure ra3oBe, KOUTO OKa3BaT NapHUKOB €(EKT, ca BbraepoauuaT auokcua (CO,),
metanbT (CH,), muasortausar oxcua (N,O), xuapodiayoposbriepoaure, nephayopo-
BBIVIEpOANTE U CepHHAT Xekcadmyopua. OT Te3u ra3oBe Hail-roisiMa € KOHLIEHTpa-
uusara B armocgepara na CO, (okosno 400 ppm), Ha BTopo MscTo ce Hapexna CH,
(oxono 1800 ppb) u Ha TpeTo MsacTo € N,O (okoso 325 ppb). Ocrananure napHUKOBU
ra3oBe ca B MHOTO MaJIka KOHLIEHTPALHs U ChOTBETHO TEXHUST MapHUKOB e(eKT e
MHOTO MabK. M Tpute n30poeHH mo-rope NapHUKOBU ra30Be C OTHOCUTEIHO MO-TO-
JsIMa KOHIEHTpaLus B armocdepara ce BIHUSAT B TOJsIMA CTENEH OT aHTPOIOTeHHUS
(axTop, KOMTO BOAH O HEMPEKHCHATOTO MOBUIIEHHE HAa TSAXHOTO ChIIbPKAHUE B aT-
mocdepara. Cnopen IPCC ARS (IPCC, 2013) temnsT Ha prer Ha CO, B miobanen
mamad e 1,7 ppm/rox. 3a nepuona 1980-2011 r., xaro Toii ce yBenuuasa 110 2 ppm/
roz. 3a nepuona 2001-2011 r. TemsT Ha pheT Ha CH, € O-TIPOMEHIIHMB BbB BPEMETO,
THH KaTO U3TOYHUIIMTE MY (€CTECTBEHH M aHTPOIIOTEHHH) B aTMocdepara ca mo-pas-
HOOOpa3HU M MOBeYe Karo KonnuecTBo. B nocnequure ronunu (cnen 2007 1.) TeMObT
Ha Hapacteane Ha CH, ce nemxu mexay 5 u 10 ppb/ron. Hamuunara 6asa jannu me
MO3BOJIM M3CIIEIBAHETO CaMO Ha TPUTE HAH-BaYKHU M MMAI HAN-TOJISIM MapHUKOB
e(eKT ra3oBe — BOAHATa Mapa, BbIVICPOAHUS TUOKCH U METaHa.

Hpyr BaxkeH (akTop, KOWTO ONpenens Npu3eMHaTa TeMIeparypa Ha Bb3IyXa €
CHIBbPKAaHUETO HAa aepO30JIH B aTMOC(epara, U3pa3eHo upe3 TAXHaTa olnTHYHa Jaele-
nuHa. [To-ronsMoTo KoIn4ecTBO aepo301 BOAM A0 HAMAJICHUE HA TeMIleparypara u
obpataoto. B IPCC ARS (IPCC, 2013) ce nmocouBa, ue onpeensHeTo Ha IbJITOCPOY-
HU TPEHJI0BE, KOUTO MPOU3IN3AT OT €CTECTBEHN U3TOUYHHUIIM HAa a€PO30JIH, € TPYIHO.
[To-no0pe ca n3y4yeHu aHTPONOTEHHUTE U3TOYHUIN Ha aepo30iu. TeHACHIIMNUTE MIPH
CHIBbPKAaHUETO HA aepPO30JIH B aTMOC(epara ca CHIHO PErHOHAITHO 3aBUCHMH OT Ch-
OTBETHUTE M3TOYHUIIM, KAaTO € HalPaBEH U3BOIBT, Y€ MPO3PAYHOCTTA Ha aTMOcdepa-
Ta Hax EBpomna ce yBennuasa ot cpenara Ha 90-te rogunn Ha XX B., 0€3 11a ce naBa
HSIKaKBa KOHKPETHA CTOMHOCT.

Kakrto ce BmkIa B MeXIyHapoAeH Mamad, ce oOpblua rojisiMO BHUMaHUe Ha
MapHUKOBHUTE ra30Be U aepo30iuTe B arMocdepara. MizmepBanusaTa Ha KOJIM4ecTBa-
Ta Ha mapHukoBus ras (CO,), 32 KOHTO ce cMATa, Ye MMa OCHOBHO BJIMSHUE BBPXY
HaOMoaBaHUTe MPe3 MOCIEAHUTE TOAUHN KIMMAaTHYHU TPOMEHH, 3arl04YBaT B Kpas
Ha 50-te roquan Ha XX B. (Keeling, 1976). Kbm kpast Ha XX B. ca nedpunupanu oc-
HOBHHUTE ra30Be, KOUTO OKa3BaT MapHUKOB €(EKT, KaKTO U, Y€ TSIXHOTO yBEIHMUCHHE
ce IBJDKU Ha aHTponoreHHus ¢aktop. B pesynrtar Ha ToBa ce mpuema mpoOTOKOIBT
ot Kunoro (Protocol Kyoto, 1997), koiito onpenens 1enu no orpaHn4aBaHe Ha eMU-
CHHTE Ha TTApHUKOBH Ta3oBe B arMocdepara. [Ipe3 HacToAmMa BEeK MOHUTOPHUHI'BT
Ha MTAPHUKOBHTE Ta30BE CE Pa3IIMpsBa KaKTO C HA3€MHHU, TaKa M ChC CATEIUTHU Ha-
omrogenusi. OOpbIa ce CrieMaiIHO BHUIMaHUE BbPXY U3TOUHUIIUTE U YCBOUTEIINTE HA
NapHUKOBHM ra3ose, Hail-eue Ha CO, (Keeling et al., 2011; Ballantyne et al., 2012).
Koncrarupa ce, 4e npe3 NOCIEAHNUTE IECETUIICTUSI aHTPONOTEHHUST (HAKTOP YBEIH-
YyaBa CBOATA TEKECT NPU EMHCUUTE Ha MAPHUKOBH ra3oBe. Bce omie obade numcar
pETrHOHAIHYU M3CiIeBaHus 3a bbarapus, KOUTO Ja MOKa3BaT KaKTO BPEMEBHTE TEH-
JEHLIMH, TaKa U IPOCTPAHCTBEHOTO pas3Npe/elieHHe Ha Te3U BaKHU 3a KinMmara Qak-
topu. EnnncTBeno B u3cnensanero Ha Torumiicku (2006) ce nmpaBu OnMT 3a Bpb3Ka



MEKly TEMIEpaTypuTe Ha Bb3lyXa B bbrarapus u chabpixanuero Ha CO, B aTMoc-
¢epara, HO U3MON3BAHUTE JAHHU 32 BBIVIEPOAHUS ITHOKCHJ ca OT 00cepBaTopusTa
Mayna Jloa, XaBau. ToBa ce IbJKM Ha JHMIICAaTa Ha W3MEPBAaHHUS M CHOTBETHO Ha
KOJIMYECTBEHH JIaHHH 3a TSPUTOpHUsTA Ha cTpaHara. [Ipe3 mocneanute roguHu oda-
Yye caTeJIMTHUTE HAaOMIONCHHS MOAABaT CPAaBHUTEIHO HAJCKAHA M MPOCTPAHCTBEHO
HenpeKbcHaTa MH(OpMAaLUs 3a TAPHUKOBUTE Ta30BE U aepo30iuTe B atMocdepara,
KOETO JjaBa Bb3MOXKHOCT 3a U3y4aBaHETO UM. B TO3u cMUCHII 11enTa Ha U3CIIEABAHETO
€ J1a ce pa3KpHUsT BPEMEBUTE U IPOCTPAHCTBEHUTE TEHACHLINN B TAPHUKOBUTE ra30Be
1 aepo3onuTe B arMocdepara Haa bbarapus. 3a M3MbIHEHUETO Ha Ta3H Ll ca pelle-
HU HSKOJKO 3a1a4u. [IbpBO, pa3KpyUT € BETPELIHOTOAUIIHUSAT X0/ Ha crennuyHara
BIQKHOCT Ha aBe u3caensanu nupa, CO,, CH, u onTnynara nebenuHa Ha aepo3o-
mute. BTopo, ycTaHOBEHO € HaIM4MeTo WJIM JIMIICaTa Ha CTaTUCTUYECKH 3HAYUMU
TPEHJI0BE 3a M3CcieNBaHus nepuoj. Tpero, ChbCTaBeHM ca KapTH, 3a Ja ce pa3Kpue
NPOCTpaHCTBEHATa N3MEHUMBOCT Ha U3CJICABAHUTE KIMMATHYHU (PAKTOPH.

JIAHHU Y METOJIU

JlanHuTE 3a JIBa OT NapHUKOBHUTE ra3ose B arMocdepara Ha 3emara CO, (Bb-
rmepoznen auokcua) u CH, (meran) ca Bzetn or HeTpymenta AIRS (Atmospheric
Infrared Sounder), kauen Ha carenuta Ha HACA Aqua. CaTenuThbT € U3CTPENIsiH Ha
04.05.2002 r., xato 3amouBa na npenasa aanau ot 09.2002 1., koeTo ompenens u
ocHoBHus Tiepuon Ha usciensane 09.2002 — 12.2015 . OpOurara My e Onu3ka J0
NoJIsIpHAaTa, CIbHYCBOCHHXPOHHA C BUCOYMHA HaJ 3eMHara moBbpxHOcT 705 km n
opbutanen nepuox ot 98,8 MUHYTH, KOeTO IpaBu okoio 14,5 opOutu Ha AEHOHO-
mue. [IpemuHaBaneTo Ha caresiuTa ce ocbuiecTBsiBa B 1,30 4. MecTHO Bpeme mpu
HU3Xos1a opOuTa (cpsimMo ekBatopa) U 13,30 u. mpu Bb3X0oAsMIAa OpOUTa (CIPSMO
exBaropa). [1o To3u HaunH ce monydaBaT U HOLIHH, U JTHEBHU M3MEPBAHUS B pam-
KWTEe Ha eqHo neHoHomue. MuctpymenTsT AIRS e xumnepcnexrpaneH u u3BbpIIBa
n3MepBanus B 2378 uHdpadepBeHu KaHana U 4 BUAUMH, OMU3KU 10 HH(padepBe-
HuUTe, KaHana. ChABPKAaHUETO Ha METaH ce M3MepBa 3a Henusi atMocdepeH cTbi0
OT 3eMHAaTa MOBBPXHOCT JI0 TOpHAaTa rpaHuia Ha armocdepara. B usciensanero ce
M3I0J13BaT MECEYHH JaHHU 332 METaHa, KOUTO ca C MPOCTPAHCTBEHA PE3OJIOLUS OT
1°x1° (AIRS Science Team/J. Texeira, 2013). M3non3Banu ca camo Te3H KIECTKH,
KOUTO MOKpUBAT Teputopusita Ha beirapus (43-44°N u ot 22 no 28°E; 42-43°N u ot
22 no 28°E; 41-42°N u ot 23 10 26°E; 06110 15 kietkn). U3unucTeHuTe oT Ce30HHUS
LUKBJ CPETHOMECEUHN CTOWHOCTH OT TE3U KIIETKH CIIe]l TOBa CE€ OCPEAHSBAT, 3a A2
ce TOJIy4u CpeAHaTa CTOWHOCT 3a beirapus. BerepogHusT AHOKCHI ce M3MEpBa
camo B cBoOoaHaTa Tponocdepa. JJaHHUTE 32 BBINICPOTHHS JUOKCHJL Ca C pa3InyHa
OT CTaHJapTHaTa PE30JIOLHMS 32 TO3U Ypea, Karo MoKpusar 2,5° mo reorpadcka Ibi-
xuHa u 2° 1o reorpadeka mupuna (AIRS Science Team/J. Texeira, 2008). [1o To3u
Ha4YMH TepUTOpHUsATa Ha bhirapus ce nmokpusa ot kinetku 42-44°N u ot 22,5 1o 30°E;
40-42°N u ot 22,5 10 27,5°E — 0010 5. Ciex ToBa U3YUCTEHUTE OT CE30HHUS LUKbII
CPETHOMECEYHHM CTOMHOCTH C€ OCpPEIHsBAT, 3a Jla C€ MOJy4Yu CpeHa CTOMHOCT 3a
Teputopusara Ha beirapus.

OO0m0TO KONMMYECTBO HA aepo3oinTe Hall brirapus ce u3passiBa upe3 onTUIHATA
ne0esinHa Ha aepo30JIUTE TP IbJKMHA Ha BbiIHaTa 0,55 MUKpOHa, KaTo JaHHHUTE ca



B3etu oT uHcTpyMeHTa MODIS (Moderate Resolution Imaging Spectroradiometer),
pasnonoxeH Ha cibTHUKA HAa HACA Terra. CibTHUKBT € n3cTpensH Ha 18.12.1999 .
u npenasa ganuu ot 03.2000 r. Opburara My € CITlbHYEBOCHHXPOHHA, OJIM3Ka 10 10-
JsipHaTa ¢ BUCOYMHA HaJ 3eMHaTa moBbpxHOCT 705 km ¢ opOuranen nepuon ot 99
muHyTH. [IpeMuHaBaneTo Ha carenura crtaBa B 10,30 4. MecTHO BpeMe MpU HU3XO-
Jsa opouTa cpsMo ekBaTopa. Taka To3M caTeluT UMa caMO JTHEBHU W3MEPBaHUS
Haj onpeneneH pailod. MHctpymenTsT MODIS npasu n3mepBanus B 36 cieKTpaiHu
WBHUIIM, TOKPUBAIIHN IBIKUHUA HA BeIHUTE OT 0,4 1o 14,4 um. B uscneasanero ce
M3I0JI3BAT CPEIHOMECEUHH JaHHHU 32 ONTHYHATa Je0eIrHa Ha aepo30iuTe Hal bbi-
rapusi ¢ MpoCTpaHCTBeHa pe3omouus oT 1°x1° mo reorpadcka mupruHa U JbIKAHA
(Platnick et al., 2015). JlaHHUTE ca M3UUCTEHU OT CE30HHOCT U CJIE]] TOBA CTOMHOCTH-
Te 3a 15-Te KneTku (Beue Osxa OMMCaHM MPH JAaHHUTE 3a METaHa) Ce OCPEIHSBAT,
3a J1a ce MOJyyH cpenHara CTOMHOCT 3a bbarapus. [103UTHBHOTO TIpH MHCTPpYMEHTa
MODIS e, ye uma naHHU 32 aepo30MTe HaJ cymara. [lepuoasT Ha n3cnenBaHe U TyK
e cpo0paseH ¢ apyrute naHHu u € ot 09.2002 . go 12.2015 .

MeceunuTe naHHM 3a crienuduuHaTa BaaxxHocT Ha HuBa 1000 hPa u 700 hPa
3a Teputopusata Ha boarapus ca B3etu ot The European Centre for Medium-Range
Weather Forecasts (ECMWF) ERA-Interim reanalysis. Te mokpuBar mepuoga oT
1979 no 2015 1., KOiTO BKIIIOYBA U OCHOBHHS mepuoj Ha uscneasBane ot 09.2002 r.
1o 12.2015 r. Pesomonusita Ha JanauTte € 1°x1° mo reorpadcka muprHa U IbJIKHHA.
Cucremara 3a acuMuJIalMs Ha JaHHH, u3noi3Bana npu ERA-Interim, ce ocHoBaBa
Ha Bepcusta oT 2006 1. Ha Integrated Forecasting System‘s (IFS) cycle CY28R2.
CucTeMara BKJIIOYBA YETUPUU3MEPEH BapualnoHeH aHanus (4D-Var) ¢ 12-yacos me-
puon Ha aHanu3. [IpocTpaHcTBeHaTa pa3aenuTesHa CIOCOOHOCT HA TaHHUTE € OKOJIO
80 km na 60 BepTHKaIHM HHMBaA OT 3eMHaTa MOBbPXHOCT 70 HKUBO 0,1 hPa (Dee et al.,
2011; Berrisford et al., 2011). JlanauTe 3a cienupuIHATa BIAXKHOCT Ca M3UYUCTCHH
OT CE30HHOCT U CJIE]l TOBA € M3YMCIIeHa CpeiHaTa CTOMHOCT OT 15-Te KJIeTKH, KOUTO
MOKPHUBAT TEpUTOpUATA Ha bbarapus (kakto Beue Oeie 0OSCHEHO NPU JaHHUTE 32
METaHa).

B cratusra ce u3non3BarT OCHOBHO CTaTMCTUYECKHM METOJM HA M3CIIE[BaHE
(Wilks, 2006). HuBoTo Ha 3HaumMOCT HaBcsikbie € p = 0,05. M3xoqHute pegpose ot
JJaHHM Ca U3YMCTEHHU OT CE30HHUS IHKBJI Ype3 U3IOJI3BAHE HA MOJIEN ChC CyMHUpAHE.
OcHoBHaTa MOCTaHOBKa MPHU TO3U MOJEN €, 4e HaOmofaBaHaTa BpeMeBa CEpHsl OT
CTOMHOCTH € CyMa OT TPH OCHOBHM KOMITOHEHTa — CE30HEH, TPEH]I (TYK Ce BKJIIOY-
Ba U LUKIUYHOCT, KOSTO € 3a MEepHoJ MO-royiAM OT roguHa) U ciydaeH. ChOTBET-
HO C€30HHO JIEKOMIIO3MpaHaTa cepus OT JaHHH C€ M3UUCIIABA KaTo pa3iihKa MEXTY
M3MEPEHNUTE JaHHU U CE30HHUS KOMIOHEHT. Ce30HHUAT KOMIOHEHT € M3UMCIIEeH Ha
0azara Ha 12-MecedyeH IMKBI, U3MOI3BAKA METOAa Ha IUIB3TaIIAINTE CE€ CPEIHH.
3a BCeKu Mecel OT peulara € U3UuClIeHa pas3jinKkaTa MeXy U3MepeHara CTOWHOCT
u 12-meceuyHara rurp3raia ce cpeHa croiHoct. Cien ToBa Te3U Pa3IMKU ca OCPEa-
HeHH 3a 12 Mecela OT roAMHAaTa, MOJyYaBalKy 10 TO3M HaYWH CE30HHMUS KOMIIOHEHT.
W3non3BaneTo Ha TO3M METOA JaBa Bb3MOXKHOCT ja ObJe 3ama3eH TPEHABT Ha ce-
pHHTE, KOETO TI03BOJIH CIIE] TOBA Jia C€ HAlpaBH TPEHJ aHAJIN3 334 YCTAHOBSIBAHE Ha
CTaTUCTUYECKH 3HAUUMHM TEHJICHIIMU B M3CIEIBAHUTE KIMMAaTUYHU eleMEeHTH. Toi
Ce OCBhIIEeCTBsABA C MTOMOIITA HA JIMHEHHa perpecus. JInHeliHaTa perpecus MOAeIH-
pa Bpb3KaTa MeXy He3aBUCHMaTa MPOMEHJIMBA (BpeMe) U 3aBUCHMaTa IPOMEHIIUBA
(KMMMaTUYeH eIEeMEHT KaTo HallpUMep ChIbpiKaHUe Ha ITAPHUKOBHU ra3oBe, aepo30I1



nu }_'[p) Ype3 CbCTABSAHC HA JIMHEHO YpaBHCHUC HA 0a3ara Ha HAJTUYHUTE JaHHU. 3a Ja
nMa CPpaBHUMOCT MEKAY U3YUCIICHUTC TPECHAOBE, U3UUCTCHUTE OT CE30HHOCT pEeAu-
Iy OT AaHHU Ca IMMPUBCIKIAHU B 6C3p33M€pHI/I BCJIMYMHU, KaTO CC U3II0JI3Ba CICAHUAT
meton. M3uncispa ce cpeaHara CTOMHOCT 3a Is1ata peavuna OT JaHHU. CJ'ICI[ TOBa
CC M3YHCISBA OTKJIIOHCHHETO Ha BCSIKA MECEYHA CTOMHOCT OT Ta3H cpcaHa CTOMHOCT
" CJICA TOBA TOBA OTKJIOHCHHUEC CC pa3[ciisl Ha CTAHAAPTHOTO OTKJIIOHCHUEC 3a LsjiaTa
peauna oT CTOMHOCTH. HpOCTpaHCTBCHO MNpEACTaBAHC HA PE3YJITATUTE € HAIIPABCHO
Ype3 U3IOJI3BAHC HaA KapTOI’pa(i)CKI/IH METOH, KaTO OCHOBHUAT HAYUH 3a MHTCPIIOJIa-
nyAa Ha JAHHUTE © KPUT'UHI.

PE3VIITATN U JUCKYCUA

B crarusita ce pasmiexiaTr OCHOBHUTE ChCTaBH Ha arMocdepara, KOUTO UMaT
BIIMSIHUE BBPXY PAJAUAIIOHHUTE MTOTOI ITPH 3¢MHATa OBBPXHOCT (2 OTTaM M BbpPXY
TEMIIEpaTypara Ha Bb3/lyXxa), a UMeHHO — BoaHa napa (H,0), nspasena upes cneun-
¢ranara Braxkaoct Ha HUBa 1000 hPa (mpm3emuo auBo) u 700 hPa (HuBo Ha mpuOIH-
3uTeNHO 3 km B Tpomocdepara u MICTO Ha OCHOBHOTO 00JIakooOpa3yBaHe ); BBIJIEPO-
nen nuokeua (CO,); meran (CH,); aepo3onu, u3paseHu 4pe3 onTu4HaTa aebenna na
aepo3oyuTe B aTMocdepara, KOeTo Japa 00I0TO UM ChIIbPKAHUE.

BOJ/IHA ITAPA (CIIEHUO®HNYHA BJIAXKHOCT)
B TPOIIOC®EPATA HAJI BBJITAPUSA

BbTpemHoroqumHusT X0 Ha crienupuyHaTa BIaXKHOCT HaJ beiarapus Ha
HuBa 1000 hPa u 700 hPa 3a mepuona 09.2002-12.2015 r. e mokasan Ha ¢ur. 1.
Bwxna ce, ue va HuBo 1000 hPa MakcuMyMBT B ChIBPKAHUETO HA BOJHA MTapa B
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@wr. 1. BerpemHoroauiex Xo/ Ha crienupUIHATa BIAXHOCT HaJ bbiarapus Ha HUBa
1000 hPa u 700 hPa 3a mepuoma 09.2002-12.2015 r.



arMoc(epara e mpe3 10JIM, a MUHUMYMBT € Ipe3 siHyapu. To3u X0 e onpeneneH
OT XOJla Ha TeMIlepaTypaTa Ha Bb3AyXa, Thil KaTO € U3BECTHO, Y€ MO-TOIMIUAT
BB3IyX ChABPIKA MOBeYe BOAHA mapa u obparnoro. Ha nHuBo 700 hPa ornoBo
MaKCUMYMBbBT € Ipe3 I0Jd, a MUHUMYMBT C€ U3MECTBa KbM (peBpyapu, KOETO
e CBbp3aHo C¢ (akTa, 4e Mpe3 3UMara Bb3XOASIINUTE JBHKECHHs B aTMocgepara
ca CPaBHHUTEIHO CJa0u U CHOTBETHO MHHUMAJHOTO KOJIMYECTBO BOJAHA Iapa B
MpU3eMHUsI aTMOc(epeH CIOoH Ipe3 stHyapu OCTHUra MO-BHCOKUTE aTMocdep-
HU CJIO€BE C OMNpEJeJeHO 3aKbCHEHHE, KOETO B Cilydas € OKOJO €IMH MEecell.
AOCOIIIOTHUTE CTOMHOCTH ca HMO-HHCKH OT Te3u Ha HuBO 1000 hPa, xoeto 6u
cleJBaJIO J1a C€ O4aKBa, MMAWKM MpEnBU[, Y€ OCHOBHHMAT M3TOYHUK Ha BOJHA
napa € 3eMHaTa W BOJHATa MOBBPXHOCT ype3 mpoieca Ha uinapenue (Water
Vapor in the Climate System 1995), u cbuio Taka BbB BUCOYMHA TEMIIepaTypara
Ha BB3AyXa Clajaa, KOeTo 00yclaBsl MO-MaJKus My KamalHuTeT 3a IoeMaHe Ha
BOJ[HA Tapa.

Tpennpt B cienuduyHaTa BiaxHoCT Hajx bbarapus Ha HEUBO 1000 hPa 3a me-
puona 09.2002-12.2015 1. e mokazan Ha ¢ur. 2. Bmwxkaa ce, 4e chbaAbpKAHUETO Ha
BOJIHA M1apa BbB Bb3/yXa C€ MOKauBa HEMPEKbCHATO U YCTOMYUBO MPE3 TO3U NEPUO/.
Tpennpt, n3uucnen Ha Oa3a Oezpa3mepHute ctoiiHocTH, € +0,00477 Ha Mecen U e
CTaTUCTUYECKH 3HaYMM. TpeHabT B crieniuuiHaTa BIAXKHOCT HaJ bbiarapus Ha HUBO
700 hPa 3a u3cnenBanus Nepuoz € MOKa3aH Ha QUTL. 3, Ha KOATO Ce BMXKJA yCTOWYMBA
TEHJCHIIMS HAa HApacTBaHE Ha ChIbPKAHUETO Ha BOJIHA Mapa BbB Bb3yXa. IpEHIBT,
n34KciieH Ha 0asza Oe3pasmepHute croiHocTH, ¢ +0,00494 Ha Mecel U € CTaTuCTH-
YecKH 3Ha4MM. BcH4ko TOBa MoKa3Ba, ye B JIOJHATa Tpormocdepa Haa TEPUTOPHSITA
Ha bearapus B Hauanoro Ha XXI B. ce HaOmonaBa eAHO CHILECTBEHO yBEIHMUCHHE
Ha BOJIHAaTa Mapa, KOETO € CepHOo3Ha MPEANOCTaBKa 3a YBEIMYaBaHE HA MAPHUKOBUS
edext. TpssOBa OTHOBO oOade Ja ce momueprae, ye TOBa YBEIMYCHUE CE ABIDKH Ha

kg*kg?

@ur. 2. Xon v TpeH Ha crienuuIHaTa BIaXHOCT Hag beiarapus Ha HUBO 1000 hPa
3a meproga 09.2002-12.2015 .
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@ur. 3. Xon u Tpen Ha crienmuuHaTa BiIaxHocT HaJ beirapus Ha HuBo 700 hPa
3a nepuoga 09.2002-12.2015 .

YBEJIMYEHHUETO Ha MPHU3EMHATa TeMIlepaTrypa Ha Bb3/lyXa, KOETO € XapaKTepHO 3a U3-
CJIeIBAHUS TIEPHO]I.

[IpocTpaHCTBEHOTO pa3mnpezeNeHne Ha CpeaHOTOJUIIHATA crhenuduana
BrnaxkaHocT Ha HUBO 1000 hPa mang bearapus 3a mepuona 09.2002-12.2015 r. e mmo-
Ka3aHo Ha ¢ur. 4. Buxaa ce, ye CTOWHOCTHTE ce yBEIHYaBaT Hall-00II0 OT 3arma
Ha M3TOK. ToBa € CBBP3aHO C pas3MpelleIeHHETO Cylla—BoJa U MO-KOHKPETHO ¢
Hanmu4yueTo Ha YepHO Mope Ha M3TOK OT bbiarapus, KOeTo ce siBsIBa U OCHOBHUAT
M3TOYHUK Ha BOJIHA Mapa B aTMocdepara B uzcieaBanus peruos. [IpocTpancrse-
HOTO pa3mpe/elicHre Ha criennGuuHaTa BIaKHOCT 1pe3 M. stHyapu Ha HuBo 1000
hPa man bearapus 3a u3cienBanus Neproj € oka3zaHo Ha Gur. 5. Ha Hes ce BUXK-
Jla, 4€ OTHOBO HAal-BUCOKUTE CTOMHOCTHU ca HaJ YepHO MOpE M MO-KOHKPETHO B
HEeromara [0’kKHa 4acT, KOETO € CBbpP3aHO C MO-BUCOKHUTE TeMIIepaTypu Ha Bojara
TaM U CBOTBETHO IMO-BHCOKHUTC TECMIICPATYpPH HA BB3JAyXa U MNO-TOJIIMOTO H3Ia-
penue. Ponsita Ha nupkynannoHHUS (HaKTOp CHINO € BayKHA, 3all0TO HaOIoaa-
BAHUTE MAJIKO II0-BUCOKM CTOMHOCTH B KpaifHaTa rorosarajaHa 4act Ha bwarapus
ca CBBbp3aHM ¢ mpeoliagaBalius MbT Ha UKIOHUTE MIPE3 TO3U CE30H, KOTaTo T
MHOTO 4€CTO NpEMUHABAT OT 3araJ Ha U3TOK HaJl FO)KHaTa 4acCT Ha A,Z[pI/IaTI/I'-IeCKO
Mope, ceBepHaTa yacT Ha MOHMIICKO MOpe ¥ ClIe] TOBa IIPOBIKABAT IPE3 CeBep-
Hara 4acT Ha Ereiicko Mope, MpamopHo mope u gocturat ao Yepuo mope. IIpu
TO3M ITBT I0r03amnajHaTa 4acT Ha CTpaHaTa mojiyyaBa oOMIIHU BaJieXKHu, KOUTO BITO-
CIIEJICTBUE BOST U JIO TTO-BUCOKH CTOMHOCTHU Ha crieruduaHaTa BIaKHOCT. ChIo
Taka ¥ TeMIleparypara Ha Bb3[yXa B TO3W pailOH € OTHOCUTEIHO TO-BUCOKA Ipe3
3umara. [IpocTpaHCTBEHOTO pasmpenesieHre Ha crenupuyHaTa BIKHOCT Ipe3
M. tonu Ha HUBO 1000 hPa nHax bearapus 3a u3cneaBanus Nepuos € MoKa3aHo Ha
¢wur. 6. 1 Tyk, KaKTO ¥ TIPU CPEIHOTONUITHUTE CTOHHOCTH, ClIelH(pUIHATA BIaXK-
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@ur. 4. [IpocTpaHCcTBEHO pasnpesielicHue Ha CPeAHOTOANIIHATA ClIeHU(pHYHA BIAKHOCT
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@ur. 5. [IpoctpancTBeHo pasnpeneneHue Ha crerupuunara piaaxHoct (kg*kg')
npe3 M. stuyapu Ha HuBO 1000 hPa nan benrapus 3a nepuozna 09.2002-12.2015 .
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@wur. 6. [IpocTpaHcTBeHO pasmpenencHue Ha crnemuduunara Braxaoct (kg*kg!)
npe3 M. tori Ha HuBo 1000 hPa nax bearapus 3a nepuona 09.2002-12.2015 .

HOCT Cc€ yBeJIMYaBa Haif-001I0 B TTOCOKa OT 3amajn Ha U3TOK. OCHOBHUAT (akTop
3a TaKOBa TEPUTOPHAIIHO Pa3NpE/eICHIE € HAIMYMETO Ha TOJISIM BOJICH OacelH
Ha M3TOK OT CTpaHara, KOWTO Mpe3 TO3U Ce30H ChC ChOTBETHUTE BUCOKH TEMIIEpa-
TypHU KaKkTO Ha Bb3JlyXa, TaKka U Ha BOJIaTa, CE SIBSBA OCHOBEH U3TOYHUK HA BOJHA
mapa 3a armocdepara.

[IpocTpaHCTBEHOTO pa3mpesielieHHe Ha CPEIHOTOAMIIHUTE CTOMHOCTH Ha
criennduyHaTa Braxkaoct Ha HuBO 700 hPa mag bearapus 3a mepuoma 09.2002-
12.2015 . e mokaszano Ha ¢wur. 7. Ha Hes ce BIk1a, 9e MaKCHMaTHUTE CTOWHOCTH Ca
B KpaiiHara [oro3arajHa 4act Ha beirapus, a MUHUMaIHUTE ca B U3TOYHATA YACT.
OCHOBHO BJIMSIHUE BBPXY TaKa pPa3KpUTOTO MPOCTPAHCTBEHO pasIpe/ielieHue OKa3-
Ba penedbT. [1o NpUHIMI OCHOBHUAT M3TOYHMK HA BOJHA Tapa B atrMocdepara e
3eMHaTa MoBbpXHOCT. FOro3zanajnara yact Ha bbyrapus ce ominyasa ¢ Mo-BUCOKa
cpelHa HaJIMOPCKa BHCOYMHA, KOGTO € MPUYMHATA U 32 MO-BUCOKaTa crenupuiHa
BraxHocT Ha HUBO 700 hPa. M3rounara gact Ha cTpaHaTa € mpeo0ragaBamno HU-
3MHHA ¥ ChOTBETHO M3TOYHHUKBT HA BOJHA I1apa ce Hamupa 1o-aanede ot HuBo 700
hPa B armocdepara, koeto o0yciaBs U TO-HUCKATE CTOMHOCTH Ha crierupuIHaTa
BJI&KHOCT B Ta3W 4acT Ha cTpaHara. MecelnuTe ¢ MaKCUMaIllHU (F0JIM) ¥ MUHHMAaJI-
HU (deBpyapH) CTOHHOCTH Ha crenu(UIHaTa BIAKHOCT UMAT CHIOTO MPOCTPaH-
CTBEHO pa3mpejielieHre KaTo ToBa, Moka3aHo Ha ¢ur. 7. ToBa MOTBBpKAaBa, Y€ B
MMO-BUCOKHUTE ClIOeBE Ha arMocdepara (GakTopbT pered WMa BOACIIO W OCHOBHO
3HaYCHUE TIpe3 LsjIara rojiMHa.
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Our. 7. [IpocTpaHcTBEHO paspeielieHue Ha CPEeAHOTOANIITHUTE CTOWHOCTH Ha crienu(uyHaTa
BrnaxHocT (kg*kg') na HuBo 700 hPa nax Bwarapus 3a nepuoma 09.2002-12.2015 .

BBIVIEPOJIEH JIMOKCU/I (CO,) B TPOIIOC®EPATA HA/JI BbJITAPHS

Borpemnoroaumnuat xon Ha CO, B Tponocepara Han bbirapus 3a nepuona
09.2002-12.2015 r. e moka3as Ha (ur. 8. MakCUMyMBT Ce IOCTHTa ITPE3 MECEI alPHIL,
a MUHUMYMGBT € [IP€3 OKTOMBPH. TO3U BBTPEIIHOTOIUIIEH X0/ € CBBP3aH OCHOBHO C
Z[eleOCTTa Ha paCTC€HUATA, KOUTO Ca OCHOBHUAT MOMIBIIATECII HA BBITICPOJACH JUOK-
cun (Keeling et al., 1996). B reorpadckure mmmpuHu, B KOUTO € pa3nojiokeHa bbi-
rapus, paCTCHUATA CC pa3BUBAT U OCHUICCTBABAT OCHOBHHUTEC CHU KMU3HCHU q)YHKHI/II/I
npe3 MpoJIeTTa, JIITOTO U paHHaTa €CeH, KOTaro TeMIeparypara Ha Bb3AyXa € JoCTa-
THYHO BUCOKa. IIpe3 3umuus nepuos pactenuaTa He norbiar CO,, KOeTo BOIH U
710 HETOBOTO TIOCTOSTHHO HapacTBaHe 10 Mecel] anpuil. Ciies ToBa ¢ aKTHBH3UPAHETO
Ha (YHKIIMUTE HA PACTCHHUSATA CE OCHIIECTRSIBA MMONIBIIAHE HA CO,, xoeTo BOIM U 110
HaMaJISIBAHETO HAa HETOBOTO KOJIMYECTBO JIO MECEI] OKTOMBPHU. BbIIepoAHHUST THOK-
CHJI C€ HYXKJa€ OT CPAaBHUTEIHO TO-IBIbI' BPDEMEBH MEPHOI, 32 Ja Ce HaTpyIla WIn
CHOTBETHO U3TEINIM OT arMocdepara, KoeTo 00sICHsIBA U 3aKbCHECHHETO BB BPEMETO
Ha HETOBUTE EKCTPEMYMHU.

Tpennst B K0MMuecTBOTO Ha CO, B TpOonocdepara Hajx brirapus 3a usciesn-
BaHMsI TIEPUOJI € TIoKazaH Ha ¢ur. 9. Brka ce mOCTOSHHOTO My TOKauBaHe, 0e3
HaJIM4ue Ha nepruoan ¢ OTHOCUTCIIHO MMO-HUCKU KOHICHTPAIUU. TpCHZ['bT, n34qyuc-
JieH Ha 0a3a Oe3pa3MepHHUTE CTOMHOCTH, Bbh3nu3a Ha +0,02148 Ha Mecel| U € cTa-
THCTHYeCKH 3Ha4nuM. Hapacteanero na CO, € ToIKOBa CEPUO3HO, Y€ BOAM JI0 E€IMH
napaJiokc, KOUTo MoKe /1a ce 3a0eneku Ha npeaumHara ur. 8. Mecen gekeMBpH
MMa I0-BUCOKH CPEJTHU CTOMHOCTH B CPaBHEHUE C MecCEIl sHyapH, oOpa3yBaiku

13



391
390 /\
389 / \
E 388
o
g 7 \___~—
386
385
384 . . . . . . r . . . r s
KN RN & RN & & & KN KN KN KN
QA@Q Q@Q @Q ’b&b o & & ,[;bd @é} v“Q’Q \}QQ X
X QQ &0 éo o@ Q,le
S & o A &
@ur. 8. Byrpemnoroauien xon va CO, B Tponocdepara Haj bbarapus
3a nepuoaa 09.2002-12.2015 .
405
400 M.M'ﬁ
395 AM
390 .-»M-
T 385 AN
a I’M
2 380 r/‘\/"”
S 375 A
370
365
360
355 . . . . . . . . . . . : ;
Q& > > » © A b ) o N o % > o
R A I I I R R
KN KN KN KN KN KN KN RN RN RN RN KN KN KN
R R X R R R R R R R R xR X X
®§ Q/® ®® Q}§ Q}§ Q/‘} Q/® Q/® Q/\& ?J¢ Q/‘& Q}& ®¢ Q;‘b
& & & K & & & & K K K K K
6’0 c?’o 6’0 oé\ oé\ &Q @Q ce'(\ é’f\ &Q é’f\ dé\ &o &

@ur. 9. Xon u Tpenn B komudecTBoTo CO, B Tpomocdepara Hax brarapus
3a mepuoaa 09.2002-12.2015 .

JIOKAJICH MaKCHMMYM BbBB BHTPCIIHOTOAWINHHA XOJ HAa KOHLICHTpaUUATa Ha (:O2
ToBa ce momyuaBa nopanu (akra, 4e IpU U3YUCICHUATA CE U3IIOJI3BAT MECEIUTE
SHYyapy ¥ ICKEMBPU OT €/1Ha U china roguna. CO, obaye HapacTBa MOCTOSHHO MPE3
TO3M €IMHAJIECETMECEUCH MTePUO U CTOMHOCTUTE NIpe3 ACKEMBPH Bede IMpeBUIIa-
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BaT TE3U OT MPEAIICCTBAIUS SIHyapH, HO HE Ca MO-BUCOKHU OT TE3H Mpe3 CIeABa-
IUs M. SIHyapH.

[TpocTpanCTBEHOTO pasnpeIeNeH|e Ha CPEAHOTOAMIIHNTE CTOHHOCTH Ha CO, B
tpornocdepara Han bearapus 3a nepuona 09.2002-12.2015 . e noka3zano Ha ¢dur. 10.
KonieHTpanusara ce yBeianuaBa ChbBCeM C1a00 B IMOCOKA OT IOro3amaj] Ha W3TOK.
ToBa pasmpezeneHnue ChIIO A0 TOIIMa CTEIEH € CBbP3aHO C PACTUTEIHOCTTA, KaTo
Hal-I0ro3amnajHuTe YacTH Ha CTpaHaTa ca C Hal-BUCOKU CPEAHOTOAMIIHU TeMIepa-
TypHU Ha Bb3[lyXa, KOETO MO3BOJISBA MO-IBJITa AKTUBHOCT HAa PACTCHUATA U ChOTBETHO
no-royisiMo ycosiBane Ha CO, OT Bb3/lyXa, KOETO BOJM U JIO HAMAJIABAHETO HA KOH-
neHTpamusaTa My. [10-BUCOKUTE CTOMHOCTH B U3TOYHATA YaCT U 0COOCHO Haja YepHo
MOpE ca CBbP3aHH ChC CIEIUPUIHUS (aKT, 4 MOPETO € CPABHUTEIIHO OSTHO HA (U-
TOILIAHKTOH, KOUTO € OCHOBHUAT KoHCymarop Ha CO,. ToBa ce AbJUKM Ha HATUYHUETO
Ha CEpPOBOJIOPO]] HA ABJI00YMHA OT 120 m /10 ABHOTO MY, KOETO OTpaHUYaBa CEPUO3HO
ciosi ¢ pa3BuThe Ha QuroriaHkToH. Ha ¢ur. 11 e moka3aHo mpocTpaHCTBEHOTO pa3-
peJieieHue Ha cpeiHoanpuickure croinocti Ha CO, B Tponocepara Ha bbarapus
3a U3caeBaHus Mepuo. TeHISHIIMUTE ca MOYTH ChUIUTE, KAKTO MPU CPETHOTOTUIII-
HUTE CTOHHOCTH, KaTO CTOMHOCTHUTE CE YBEIMYaBaT Haii-00110 B TOCOKA OT F0ro3amnaji
Ha CeBepoU3TOK. ToBa 10 rojsiMa CTENEH € CBbP3aHO U C MPOCTPAHCTKBEHUTE TEH-
JICHIIMH B TEMIIEpaTypara Ha Bb3/1yXa, KOSTO HaMaJIsiBa B ChIIlaTa MMOCOKA, KOETO 00y-
CJaBsl MO-aKTUBHU KU3HEHU MPOLECU MPU PACTCHUATA B MO-IOT03aMaIHUTE YaCTH U
CBHOTBETHO 110-rosisAMo u3TersiHe Ha CO, ot Tponocgepara. IIpocTpaHCTBEHOTO pas3-
npejenenre Ha chabpxkanuero Ha CO, B Tponocgepara Han bbirapus mpes M. ok-
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TOMBPHU 3a U3CJICABAHUA IEPUO/ € ITIOKA3aHO Ha (I)I/Il". 12. BI/I)K,[[a Cce, 4uc CTOMHOCTUTE
C€ MMoBUIIIaBaT Haﬁ—O6H.[O OT IOI' Ha CCBEP. ToBa OTHOBO € CBBP3aHO C TCMIICpaTypara
Ha Bb3AYyXa, KOSATO € IMO-BHCOKA B FOKHUTC paﬁOHH,CBOTBCTHO PACTUTCIHOCTTA €
C IIO-BHCOKA KM3HCHA aKTHUBHOCT, U3TCIVIA IIO-IOJIEMH KOJINMYCCTBa C02 OT TpOmOC-
@epaTa,KoeTo BOJU U N0 MO-HUCKATa MY KOHHGHTpaHHﬂ.IIpaBH BIICHATJIICHHUC, Y€
MMPOCTPAHCTBCHOTO Pa3NpeACIICHUC Hal ‘-IepHO MOp€ CbBIIaJila C TOBAa HaA Cyllara.
HpI/I‘-II/IHaTa 3a TOBa €, Y€ TOYHO B TO3U IE€PUO/ OT roAruHaTa (I)I/ITOHJ'IaHKTOH’BT JOCTH-
ra MAKCUMAJIHOTO CU Pa3sBUTHUC U CC U3PAaBHsABA KaTO YCBOUTEI Ha C02 C pacTCHUATA
Ha cyuIara. Hpe3 M. arnpuia TOM MMa MUHHMAJIHO MMPOCTPAHCTBCHO PA3BUTUC, KOCTO
BOIHU 1O mo-ciaadara MYy pOJIsI B YCBOSABAHETO Ha C02 oT TpOHOC(I)GpaTa B CpaBHCHUC
C pacTCHUATA Ha CyllaTra U CbOTBCTHO IMO-BUCOKHUTC CTOMHOCTH Ha C02 HaqQ ‘-IepHo
MOp€. Kato 10 MOKE Ja C€ HallpaBu U3BOABT, Y€ PACTUTCIIHOCTTA (peCHeKTI/IBHO
(bHTOHJ'IaHKTOH’bT B MOpCTO) C€ sABsABa OCHOBHMUAT (I)aKTOp KaKTO 3a BbTPCIIHOTI'OAUIII-
HUA X0 Ha COZ’ TaKa U 3a IIPOCTPAHCTBCHOTO MY pas3IlpeACIICHUC.

METAH (CH,) B ATMOC®EPATA HAJI BBJITAPUST

BbTpeniHOroMIHuAT X0/ Ha METaHa ChIVIACHO JIHEBHOTO M HOIIHOTO M3MEp-
BaHe Ha mHcTpyMeHTa AIRS B armocdepara Hax bearapus 3a mepuoma 09.2002-
12.2015 1. e nokazan Ha ¢ur. 13. XoxbT OT HOIIHOTO M3MEPBAHE MMa MAaKCHMyM
npe3 M. JIEKeMBPH M MHHUMYM TIpe3 M. anpui. V3TOYHHUIINTE Ha METaH ca MHOTO U
pa3HOO0Opa3HH, HO TO3M BHTPEUIHOTOIUIIECH X0 MOXKE Hai-IoOpe 1a ce CBBpIKE ¢
JKU3HCHUS IIUKBJI Ha PACTECHHUATA B Teorpad)CKUTe MUPUHH, B KOUTO € PasojokeHa
TepuTopusita Ha bearapus. EnuH oT OCHOBHHTE 3TOYHHUIM HA METaH € THUEHETO Ha
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@ur. 13. BbTpenrHOrouineH X0 Ha MEeTaHa pe3 JCHs U Mpe3 HOIITa B aTMocdepara
Haj bwarapus 3a nepuoga 09.2002-12.2015 .
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pactutenHa Ouomaca. PacTeHusTa 3ammoyBar CBOETO pa3BUTHUE TPE3 MPOJIETTa, KOra-
TO ce 0oOpa3yBa W HOBaTa OMOMaca, HO OCHOBHOTO OTMHUpPaHE U ChOTBETHO THHUEHE
Ha Omomacara ce OCBIIECTBSIBA IIPE3 ECCHHUTE MeCelr. ToraBa M KOJIM4YecTBaTa Ha
OTJICIISTHUSI METaH ca Hal-Bucoku. C HampeIBaHEeTO Ha 3uMara (KOraro U TeMIiepary-
pUTE ca OTHOCUTEIIHO HUCKH) U B paHHATa MPOJICT THUEHETO Ha Oromacara € CHUIIHO
HaMaJIEHO U CHOTBETHO KOJHYECTBOTO OTJACISH METaH € IMO-MajKo. XOAbT Ha JTHEB-
HOTO U3MEPBAHE Ha METAH € MAJIKO MO-CJIOKEH — C JIBa MAKCHMYyMa M JIBA MUHUMYMa.
I'MmaBHUAT MakCUMyM € TIpe3 M. aBTyCT U BTOPUYHHSAT € MPE3 M. JEKEMBPU, JT0OKATO
[IaBHUAT MUHUMYM € Tpe3 M. MapT, & BTOPUYHHAT € 1pe3 HoeMmBpu. [Ipu To3u xo1
Ce HaMecCBa OIIIe €IUH MPOIIEC, KOUTO € XapaKTepeH caMo 3a JIHEBHATA YacT OT JICHO-
Homueto. Criopen paznuunu uzciensanus (Chanton, 1993; Bubier, 1994) npe3 nens
pacTeHHUsATa yBEIUYaBaT OT/ACISHETO Ha METaH OT J[Ba JIO YETUPH ITbTH B CPaBHEHUE
C HOIIHUTE YaCOBE, KOETO C€ IbJDKU Ha TPAHCIIUPALIMATA HA JUCTATA B PE3yATaT OT
HArpsiIBAHETO OT CTbHYEBATa paauanus. To3W JTOMBIHUTEICH MPUXOACH KOMIIOHEHT
Mpe3 MECeLUTe OT CENTEMBPH J0 HOEMBPH HaMallsiBa ChIIECTBEHO MOPaaN OKalBa-
HETO Ha JINCTaTa, KOeTO € XapaKTepHO 3a TePUTOPUsATA HA HaIlaTra CTpaHa 3a TO3H
MIEPUOJT OT TOJIMHATA, H ChOTBETHO U3MEPEHOTO KOJIMYECTBO METaH pe3 JICHS CE I10-
Hmkapa. [Ipe3 M. qekeMBpH, KOraTo JINCTaTa Beue ca OMajajii, OCTaBa CaMO OCHOB-
HUST TPUXOJICH KOMIIOHEHT — THUCHETO, M METaHbT BCE OIIE OCNICKH YBEIMUYCHHE
(KaKTO € BUJHO U OT IJaHHUTE OT HOIIHUTE u3MepBanus). Cieq M. sHyapu XOJIOBETe
OT HOIITHOTO U OT JIHEBHOTO M3MEPBAHE CE€ CHHXPOHU3UPAT.

TpeHIbT B KOJIMUYECTBOTO METaH B aTMocdepara Haj bbirapus 3a nepuopa
09.2002-12.2015 r. e moka3an Ha ¢ur. 14. Habmonasa ce eHO MOCTOSIHHO HapacTBa-
HE, BBIIPEKU Y€ UMa U OTACIHU MEPUOJU C MO-HUCKU cToiHOCTH (Karo mpe3 2010 1.
Harnpumep). ToBa € B ChOTBETCTBUE C MPOIECUTE B CBETOBEH Mallad, KbJETO CIIE/
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@ur. 14. Xox 1 TpeH]1 B KOJIMYECTBOTO METaH B arMocdepara Hajx bbiarapus
3a nepuoaa 09.2002-12.2015 r.
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2006 1. ce HabmonaBa TpeH,| Ha HapacTBaHe Ha MeTaHa B atMocdepara (Dlugokencky
et al., 2009; Dlugokencky et al., 2011; Frankenberg et al., 2011; Rigby et al., 2008).
IIpnunnuTe 3a nosutuBHUS TpeHA ciea 2006 . ce THPCAT OCHOBHO B JIBE OCOKU —
yBEIMYABAaHE HA TPOU3BEACHUTE KOJIMYECTBA OT OCHOBHMTE M3TouHMuM Ha CH, u
Bb3MO)KHA BPB3Ka C KOJIMYECTBOTO BOJIHA MTapa B arMocdepara (KaTo OCHOBEH M3TOY-
HUK Ha XUAPOKCHUJIEH pajiKall) U TeHJICHIIMUTE B HEHOTO BPEMEBO pa3IpeesICHueE.
Tpenast 3a bbarapus, nzuucien no 6e3pazmepuure ctoiiHocTH, € +0,0194 Ha Mmecen
v € cratuctuiecku 3HaunM. Tow e cpaBuum ¢ To3u Ha CO, U ¢ MOPAABK MO-TOISIM
OT TO3H Ha BoAHaTa napa. Ilo npuHIMn yBenuyaBaHeTo Ha komudectsoro Ha CO,,
BOJIHATA Mapa 1 MOBUIICHUETO Ha TEMIIEpaTypUTe Ha Bb3IyXa OJIaronpusTCTBa yBe-
JMYaBaHETO Ha MPOU3BOJCTBOTO HAa OMOMaca, KOATO, OT CBOSI CTpaHa, MPU THUEHETO
CHU IIPOMU3BEXkAA MO-TOIIMO KOJIM4ecTBO MeTaH. [1o To3n HauuH npe3 mocnegHuTe
TOIMHH METAaHbT UMa BCE MO-ChIIECTBEHA POJIsl B HAOII0AaBaHOTO 3aCHIIBaHE Ha Map-
HUKOBHSI e(heKT Haa TepuTopusiTa Ha bearapus.

Ha ¢ur. 15 e mokazaHo mpocTpaHCTBEHOTO paslpenesieHHe Ha CPEeJHOTOHII-
HHUTE CTOMHOCTH Ha KOJIMYECTBOTO MeTaH B armocdepara Haj bbarapus 3a nepuoaa
09.2002-12.2015 r. Haii-uuckute crolHOCTH ce HaOmrogasar B fOrosanaana boira-
pust, Haii-BucokuTe — B MI3rouna brirapus. [lonobHO mpocTpaHcTBEHO pasnpenerne-
HHe ce HaOmoIaBa 1 B peAcTaBeHuTe JanHu ot Frankenberg et al. (2011) 3a paiiona
Ha EBpasust, kouto ce orHacaT 3a nepuoja 2003-2008 . u ca 1o TaHHH OT CaTeITUTHUSA
unctpyMeHT SCIAMACHY. lOrozamagnara yact Ha cTpaHaTa € ¢ IpeobianaBalio
TUIAHUHCKHU pesied), KbIETO WM OYTH JIUTICBA PACTUTEIHOCT (Hal-BUCOKHTE YacTH),
WIH TSI C€ ChCTOM OT WUIVIOCTHU BHJIOBE, KOMUTO Ca BEUHO3EJIEHU M HE MPOMU3BEXKIAT
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ChIICCTBCHU KOJIMYCCTBA MbPTBA buomaca. C’BH.[O TaKa U TEMIICpaTypaTa Ha Bb3QyXa
B TC€3U 44aCTU € IIO-HUCKA, KOCTO AOM'BJIHUTCIIHO 3aTPyAHABA THUCHETO. CBbOTBETHO U
KOJIMYECTBOTO Ha METaHa € Mo-HUuCcKo. Ha u3tok npeo6na):[aBaT HHU3UHHHA 00JIACTH C
IMMO-BHUCOKa CPECAHOTOJUIIIHA TEMIICPATYpPa Ha Bb3AyXa, C AKTUBHO PAaCTCHUCBBACTBO
1 HIUPOKOJIMCTHU BUIOBE, IPU KOUTO C€ MMPOU3BEIKAAT CPABHUTCIIHO I'OJIEMU KOJIMYC-
CTBa MBbpPTBa 6I/IOMaCEl, KOsATO 06ycnaB;1 " IIO-TOJIEMHU KOJIMYCCTBA MCTAH. C’bH.[OTO (]
OTHacCA U 3a q)HTOHJIaHKTOHa B qepHo MOp€, Ipu KOMTO MMa MOCTOSIHEH mnmpouec Ha
HU3MHUPAHC, THUCHEC W MPOU3BOACTBO HA MCTAH. HpOCTpaHCTBeHOTO pasnapeacicHue
mpe3 OTACIIHUTE MECCIU OT rognuHaTa HE CC OTJIM4YaBa OT TOBA Ha CPCAHOTOAUIIHUTE
CTOﬁHOCTH, KOC€TO C€ o6ycnaB;1 OT OTHOCUTCJIHATA BPpEMECBa CTaOMITHOCT B PaMKUTC
Ha roguHaTa Ha roperoCoO4YCHUTC U3TOYHUIIUM HA MCTAH.

OIITUYHA JJEBEJIMHA HA AEPO30JIMTE B ATMOC®EPATA HAJ] BBJITAPUA

BbTpenrtHoroqunrHESIT X0 Ha ONITUYHATA Ie0eIMHa Ha aepo30UTe B aTMOocde-
para Hax bearapus npu apmkuHa Ha BhiaHaTa 0,55 Mukpona 3a nmepuoma 09.2002-
12.2015 r. e moka3aH Ha ¢ur. 16. MakcuMyMBbT B ONTHYHATA JeOEIMHA Ce JOCTUTA
IIpe3 M. K0JIM, a MUHUMYMBT € IPE3 M. JICKEMBPH. OCHOBHHSAT U3TOYHHUK Ha acpo30I1
ca 3¢MHara UJn MOpcCKaTra MOBbPXHOCT. B T031M cMuCHI BCPTHUKAJIHUTE JABUXCHUS B
arMocdepara UMar OCHOBHA POJISi 332 Pa3NpOCTPAHEHHETO Ha aepO30JMTE BbB BU-
counHa. [Ipe3 meTHUS Ce30H BEPTUKATHUTE ABMKCHHS (0COOCHO BB3XOMISIINTE) Ca
Hal-CHJTHM ¥ CHOTBETHO CHIIBPKAHUETO Ha aepO30JM BBB Bb3JyXa € Hal-BHCOKO.
Hpe3 3UMaTa uMa Hal-cliaou BEPTHUKAJIHU ABUKCHUA, a CbIIIO TaKa MHOI'O YE€CTO 3€M-
Hara NOBBPXHOCT B bhirapus € mokpuTa chC CHEXXHA MIOKPUBKA, KOETO CHITHO Orpa-
HUYaBa IMOCTHIIBAHETO Ha aepo30iH B arMoc(depara. ToBa 00siCHIBA 1 HAOIOIaBAHUS
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MHUHHMYM IIpe3 TO3H ce30H. M3cnenBanusra 3a HUCKH paiionu B Onuzoct 1o beira-
pus (Kosmopoulos et al., 2008), kakTo u 3a ruiaHuHCKHU paiionu B EBpona (Venzac
et al., 2009; Weingartner et al., 1999) u boarapus (Nojarov et al., 2014), moka3ar
CBIIMSI BBTPEIIHOTOIUILIEH X0 Ha 0OLIOTO ChABPKaHHE Ha aepo30JM B aTMocdepa-
Ta, KOETO 03HAYaBa, Y€ ONMUCAHMAT MO-TOPE MEXaHU3bM € TUIIMUYCH IIOHE B PAMKHUTE
Ha EBporma.

TpenabT B onTuuHaTa IebenrnHa Ha aepo3oiuTe B aTMocdepara Haa bearapus
3a M3clenBaHus Mepuo € mokasan Ha ¢ur. 17. Toli e HeraTMBeH KaTo UMa U HIKOH
MEPUOAH C TI0-BUCOKH CTOMHOCTHU (HarmpuMmep kpas Ha 2011 1. — HauanoTto Ha 2012 1n).
Tpenabt, n3uncieH Ha O6a3a Oe3pasMepHuTe cToMHOCTH, € -0,00569 Ha Mecen u e
cTaTUCTUYecKH 3HauuM. Toil ce ompeaesst OT ABa OCHOBHU (akropa. [IspBusaT Beue
Oelie crioMeHar Mo-rope U ToBa ca BEpTHKAJIHUTE ABMKEHUs B arMocdepara. [lpes
nocJjeJHUTe TOAUHU Hal bbiarapus ce HaOmonaBa 3acHIBaHE HA HUZXOIAIIUTE BU-
JKeHHSI Ha Bb31yXa mpe3 1suiata ronuHa (Nojarov, 2015). To3u mporec moxrucka pas-
NPOCTPAHEHUETO Ha aepO30JIH B aTMOC(epara, KOETO Ce OCBILECTBIBA B TOCOKA OT-
Joiny Harope. Bropust gakrop € aHTpOIIOreHHOTO BB3ACHCTBHE, KOETO CE H3pa3siBa
Yype3 U3IMYCKaHEeTO Ha aepo30JH B aTMocdepara OT MPOMHIIUIEHOCTTa U TPAaHCIIOPTa.
IIpe3 nocnennute nBe AeceTuneTus B bearapus chiiecTByBa €AHO MOCTOSHHO Ha-
MaJleHHe Ha MPOMHUIICHOTO MPOU3BOJCTBO, 3aKPUBAHE HA MPEANPHSITHS, @ BHPXY
OCTaHAJIUTE CE Hajarar MO-CTPOTH €KOJOTHYHHM M3HCKBAaHUS, CBbP3aHU C Hamals-
BaHE Ha OTACSIHUTE BEIIECTBA, 3aMbPCHUTENIN Ha Bh3AyXa. Bcuuko ToBa BOOM M 110
HaMaJIeHUWe Ha aepo3onuTe B arMocdepara Haj bbirapus, Hall-ACHO U3pa3eHo npe3
90-te rogunu Ha XX B. (Hoxapos, 2015).

[IpocTpaHCTBEHOTO pa3mpesiesieHHe Ha CPEAHOTOAUIIHUTE CTOWHOCTH Ha OIl-
TUYHATA JIe0eNTMHa Ha aepo3oiuTte Hax beirapus 3a nepuoga 09.2002-12.2015 1. e
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@wur. 17. Xox v TpeHT B ONTHYHATA JIe0ETIIHA Ha aepo30uTe B atMocdepara Hax bearapus
3a mepuona 09.2002-12.2015 .

21



nokazaHo Ha ¢ur. 18. Karo msio kaptuHata € AocTa IbCTpa, HO HAl-00II0 ce Ha-
OJronaBa e1HO YBEJIIMUYCHHE Ha acpO30JIMTE B IMOCOKA OT CEBEPO3araj Ha I0rOU3TOK,
kato JlyHaBckaTta paBHMHA U [OpHOTpakuiickaTa HU3MHA CE€ OTJIMYABAT C TIOBUIICHH
KOJIM4YecTBa aepo3oiu. [lo-roneMure CTOMHOCTH B TE€3U pailoHU ce IBJKAT Hal-Be-
POSITHO Ha 3acUJIeHAaTa aHTPOIOT€HHA IEHHOCT, KOSITO BKJIFOUBA IPOMUIIUICHU U CEJl-
CKOCTOIIAHCKH JEHHOCTH, KAKTO U CPABHUTEIHO I'bCTA HACEICHOCT ChC ChOTBETHUS
HMHTEH3UBEH TPAHCIIOPTEH MOTOK.

[IpocTpaHCTBEHOTO pa3mpesielicHHe Ha CTOMHOCTUTE Ha ONTHYHATA JIeOeIuHa
Ha aepo30JIUTE Mpe3 M. I0Ju HaJ bbarapus 3a uzcnenBaHus NEpPHOA € MOKa3aHO Ha
¢ur. 19. Haii-BucOKM CTOMHOCTHU ce HaONIOAaBaT HaJl CeBepHATA IICHTPAIHA YacT Ha
bearapus, kakto u Haja [opHoTpakuiickara Hu3uHA. [IpyunHUTE 32 TAX ca CHIIH-
T€ KaKTO NPU CPEIHOTOIUITHUTE CTOMHOCTH, KaTo MPE3 TOBa BpeME OT IOAMHATA B
TE3H palilOHU OCHOBEH (DAKTOp CTaBa CEJICKOTO CTOIMIAHCTBO U Hal-BeUe PACTCHUCBB/I-
¢TBOTO. CHOTBETHO B KpaHUTE U3TOYHU (IPUMOPCKH ), KAKTO U B KpallHUTE 3amaaHu
(TUTaHWHCKH ) YaCcTH Ha CTpaHaTa, HA3eMHUTE M3TOUYHUIY Ha aepO30JIH ca Mo-ciaalu.

[IpocTpaHCTBEHOTO paslpe/ieliecHue Ha ONTUYHATA JieOeIMHA Ha acpO30JIUTE B
armocepara Haj brirapus npe3 M. IEKEeMBpH 3a U3CJIEIBAHUS [IEPHUOJL € TOKA3aHO
Ha ¢ur. 20. KaTo 115010 CTOMHOCTUTE Ce yBEJIM4aBaT OT CEBEp Ha 0T, KOETO € CBhp3a-
HO ¢ KJIMMaTHYHUTE 0coOeHocTH Tpe3 To3u Mecell. B CeBepHa brearapus npes tazu
4acT OT TOAMHATA € TBHPJE BEPOATHO HAJIMUYMETO HA CHEXXHA MOKPUBKA, KOSITO IE
OorpaHHYaBa IMPOHUKBAHETO HA a€PO30JIU OT 3eMHATa MOBBPXHOCT KbM arMocdepara.
Ot gpyra cTpaHa, B MO-IOXKHUTE YacTH € MO-BEPOSITHO Ja HsIMa CHEXKHA MOKPUBKA,
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TCMIICPATYPUTEC HA Bb3yXa Ca IO-BUCOKH, KOCTO € U IMPCAINOCTAaBKa 3a MO-aKTUBHU
BB3XOAA1IM JIBUKCHUS B aTMoccbepaTa U BOAH U JI0 II0-BUCOKHM CTOMHOCTH Ha OITHY-
HaTra I[C6CJ'II/IH3, Ha a€pO30JIUTEC.

Moxe Jla C€ HallpaB! U3BOADBT, Y€ AOKATO MPE3 JIATOTO aHTPOIIOTCHHUAT (baKTOp
€ MHOTO CBhIICCTBCH MIPH ONPEACTIAHCTO Ha KOJIMYCCTBOTO HAa a€pO30JIM BbLB Bb3yXa,
TO IPE3 3UMaTa TAXHOTO KOJIMYCCTBO CC OMPEALIA OCHOBHO OT €CTCCTBCHU (baKTOpI/I.

3AKIIIOYEHUE

Kaxkro BBTPCIITHOIOANIIHUAT, TaKa U MEKXIYTOAUIIHUAT X0 Ha CHCHPI(I)I/I‘IHaTa
BII&YKHOCT B Tpornocdepara Haja brirapust ce onpeaessiT OT ChOTBETHHUS X0/ Ha TEM-
neparypara Ha Bb3/AyXa B npasa npornopius. CbOTBETHO Mpe3 U3CIEABAHUS TTEPHOJ
cneuH(quHaTa BJIQAJKHOCT IIOKa3Ba CTaATUCTUYCCKU 3HAYUM IMO3UTUBEH TPCHI. HpOC-
TPAaHCTBEHOTO PA3NpeieeHNe Ha KOIMYECTBOTO BO/IHA ITapa B atMocdepara ce omnpe-
JieTIsl OCHOBHO OT TpH (hakTopa — armocepHara HUpKynanys, peneda U HAINIUETO
Ha TOJIEMH BOJIHM Tella, Karo pesnedbT MMa mpeodiagaBanio BIHSHUE B [TO-TOPHUTE
aTMoc(epHH CIIOEBE, a BOJHUTE TeJIa — B [10-A0JHUTE.

BbTpenHoroquImHuaT X0, KaKTo U MPOCTPaHCTBEHOTO pasnpenenenue na CO,
B Tponocepara ce 00ycnaBsiT OCHOBHO OT JKU3HEHHSI LIMKBJI HA PACTCHUATA U TAX-
HOTO 001110 KOJIMYECTBO B ONpeJesieHa TepUuTopusl WK akBaropus. Karo 1suto mpoc-
TPAHCTBEHHUTE PA3NIMYUA HE Ca IOJIEMU M MOXKe Ja ce Kaxe, ye CO, € CpaBHUTETHO
pPaBHOMEPHO pasmpeneseH B arMocdepara Han boarapus. HabmronaBaHusT 3HaUNM
TMMO3UTUBCH TPEHA HE MOXKE J1a CC 00SICHH C €CTECTBEHU MIPpUYINHU (KaTO HaMaJIsIBaHE
Ha KOJIMYECTBOTO PACTHUTEITHOCT HAlpUMep), KOETO BOIHU JI0 M3BO/A, Y€ OCHOBHHST
(baxTop TyK € aHTPOIIOTeHHATA AEHHOCT.

PaCTI/ITeHHOCTTa, KaKTO U CBCTIIMHHUTC U TEMIICPATYPHO-BJIIA)KHOCTHU YCIIOBUA
OmpeAcAT A0 rojisiMa CTCICH BBTPCHIHOTOAWIIHUA XO4 W MPOCTPAHCTBECHOTO pas-
npejeneHre Ha konuenrpanusaTa Ha CH, B armocdepara nan beirapus. OcHOBHUTE
U3TOYHMIM Ha METaH ca MpOIeCUTe Ha THHUEHE HAa pacTHTENHa OuoMmaca, KOUTO ce
OnarompuATCTBAT OT MO-BUCOKH TEMIIEpPAaTypH U MO-BHCOKA BIaKHOCT. B To3u cmu-
CbJI HaOJIIOJaBaHUTE MOJIOKUTEIHN TeHCHIINN U B [IBaTa lTapaMeThpa Ipe3 u3ciea-
BaHU ICPUO/ O6YCJ13BHT J10 rojiiMa CTCIICH U HaGJHOI[aBaHI/IH TTOJIOKUTCJICH TPECHI B
KOJIMYECTBOTO MeTaH B arMoc(epara Hax bbiarapus.

Onrnunara nebenrHa Ha aepo30iUTe HaA bbiarapus 3aBUCH KakTO OT eCTecT-
BEHH, TaKa M OT aHTPONOTeHHU (HAKTOPU. BBHTPEITHOTOMUITHHUAT X0 C€ OTpeelis
OCHOBHO OT €CTECTBEHU (PaKTOpPH, KATO Hal-BaKHUTE Ca BEPTUKAIHUTE JBIIKCHUS
B arMoc(epara, KakTo M HAJTMIHETO WJIH JIUIcaTa Ha CHEXXHA MOKPUBKA. MexXyro-
JUINHUTE TCHACHIMU B KOJIMYCCTBOTO a€pO30Ji, KOUTO Ca CTATUCTUYCCKU 3HAYMMU
U C OTPHUILATENEH 3HaK, C€ ONPEAENIAT OT TOPENOCOYCHUTE €CTECTBEHU (haKTOpH, HO
CBIIIO TaKa U OT aHTpororeHHus ¢akrop. [IpocTpaHcTBEHOTO paspeseneHye Ha OIl-
THYHAaTa Je0eIrHa Ha aepO30JIUTe 3aBUCH OCHOBHO OT aHTPONOTeHHUs (aKTop mpe3
JSATOTO U €CTECTBEHUTE (JaKTOPH Ipe3 3UMara.

W tpuTe n3cneaBaHu MapHUKOBYU Tra3a (BOIHA Mapa, BEIVICPOACH TUOKCUI U Me-
TaH) UMaT CTaTUCTUYECKH 3HAYMM IO3UTHBEH TpeHI B Hadasoro Ha XXI B., KoeTo
03Ha4aBa 3acCHJIBAHE Ha MAPHUKOBHUS MM €(EeKT U CHOTBETHO IOBHUIIABAHE HA TEM-
neparypara Ha Bb3lyXa. Pe3yararure or u3ciaeJBaHETO [10KA3BaT, Y€ YBEIUUEHUETO
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Ha BBIJICPOJHUS AMOKCHJI U METaHa € C €IUH MOPSIAbK MO-TOJISIMO OT TOBa Ha BO-
JHAaTa mapa, HO, OT Apyra cTpaHa, BOJHAaTa apa OKa3Ba MHOTO MO-CHJICH MTaPHUKOB
edext. Hamanenuero Ha aepo3oiuTe, KOETO € CTaTUCTUYECKH 3HAYMMO, ChILO BOAU
JI0 TIOBUIIIEHHE Ha NpU3EMHaTa TeMIepaTypa Ha Bb3IyXa, KaTo TOBA C€ OCHIIECTBS-
Ba IVIaBHO 4Ype3 KbCOBBJIHOBUTE PaJAMaLlMOHHHU MTOTOIH, 3a pPa3iuKa OT MapHUKOBUTE
ra3oBe, KOUTO BIMSST OCHOBHO Ha JBJITOBBIHOBUTE PaJMalliOHHU MOTOLM. TpeHaAbT
IPU aepo30JIUTE € CHIIOCTABUM C TO3HM Ha crenu(UYHaTa BIAXHOCT, HO M TAXHATa
pous (KakTo U Ha BOJHATA Mapa) MPH ONPEeTHETO Ha IpU3eMHaTa TeMIeparypa Ha
Bb3JlyXa € I0CTa NO-ChIeCTBeHA B cpaBHenue ¢ Tasu Ha CO, n CH,. OT u3noxeHoto
JIOTYK MOYE J1a c€ HaIllpaBM U3BOJa, 4e B HauasnoTo Ha XXI B. TEHIEHIIUUTE TPU BCUY-
KM M3CJIeIBaHH ChCTABU Ha aTMocdepara BOAAT 10 TOKauBaHe Ha TeMIeparypara Ha
Bb3JlyXa B IPU3EMHHUS aTMOC(EPEH CIIOM.
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CTATUCTUYECKO MOJEJIMPAHE U ITPOTHO3MPAHE
HA BAJIE’)KUTE HA ITPUMEPA HA TPU ITPEACTABUTEJIHA
METEOPOJIOTTYHU CTAHLIN

Hnus Tpughonos’

B HacTOSAIIOTO H3CieIBaHE € U3BBPIICHO CTATUCTHUECKO MOJICIMPAHe Ha Bajie-
KUTE B TPU CTAHIIUH, PA3MOIOKEHU Ha UepHOMOpPCKOTO Kpaitdopexue. M3mnon3Banu
ca manHu ot crannuure Komcranma, Bapua n byprac. CTaTHCTHYECKOTO MOZCIH-
paHe ¢ 0a3upaHO HAa MHOXKCCTBEHA JIMHEHHA perpecust. 3a KOHCTPYHPAHETO Ha CTa-
TUCTUYCCKUTE MOACIIU Ca U3IMOJI3BAHU TaHHU 3a KIIMMATUYHU CJIEMCHTH, MOJICIINpa-
HU OT 43 m106amTHy KIUMAaTHIHU MOJIENIa, B CHbOTBETCTBUE C HCTOPUUCCKUS TTEPHOT
Ha uscneasane (1950-2005 1) u nmepuoma 2006-2099 1. M3roTBeHnTE MPOTHO3U HA
BaJie)KuTe ca 3a Tpu Opaemu nepuona: 2006-2036 r.; 2037-2067 . u 2068-2099 r.
Cuenapunre, Ha KOUTO ca Oasmpanu nporunosute, ca RCP2.6, RCP4.5, RCP6.0 u
RCP8.5 (IPCC Fifth Assessment Report). [Ipornosure, 6azupaHu Ha CIIECHAPHUHTE,
ImoKa3Bar, 4€ CpCIAHUTC MCCCUHM CYyMHU Ha BAJIC)KUTC HIC CC ITOBUIIABAT U B TPUTEC
CTaHLMU IIPE3 MECELMTE SIHyapH, CEITEMBPU U OKTOMBPH. YCTOMUMBO MOHHUKEHUE
Ha BAJICXKHUTE CC OYAKBA MPE3 MECEIUTE alpuJl, FOHU U HOeMBpH. CPeTHOTOAMIITHUTE
BaJiekH, choOpaszHo cuenapuit RCP2.6, ce ouakBa cimabo fa ce MOHIKAT 0 cpeara
Ha XXI B., cmen xoeto cnabo ga ce moBumiar B kpast Ha XXI B. Cnabo moHmkeHne
Ha W3CJICIBAHMS KIMMATHYCH €IIEMEHT Ce OYaKkBa, choOpaszHo crieHapuiit RCP4.5, ¢
oxoio 8 % (Koncranma) u 7 % (byprac) B kpas Ha Beka cupsimo riepuoga 2006-2015
. YCTOMYMBO MOHMKEHUE HA CPEAHOTOJIUIIIHUTE CYMH Ha BaJ€KUTE CE O4aKBa CIO-
pen cuenapunte RCP6.0 mu RCP8.5 ¢ mo 13-25 % KbM Kpas Ha BeKa CIIpsSMO IIepruoa
2006-2015r.

Knwouoeu dymu: craTucTH4ecKo MOJCIHpane, NNI00aTHN KIIMMaTHYHA MOJICIH, IPOTHO-
31, brirapcko YUepHOMOpPCKO Kpaitdopexune

! Menaprament Teorpadus mpu HUT'TT — BAH; okichobi@mail.bg
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STATISTICAL MODELING AND PROJECTIONS OF THE PRECIPITATION
ALONG THE BULGARIAN BLACK SEA COAST, BASED ON THE EXAMPLE
OF THREE REPRESENTATIVE WEATHER STATIONS

1liya Trifonov

Abstract: A statistical modeling of precipitation at three representative stations
located on the Black Sea coast was made in this study. Precipitation data for stations
Constanta, Varna and Burgas were used. Statistical models were based on multiple
linear regression. Data from 43 global climate models, according to historical peri-
od of the study (1950-2005) and the period 2006-2099 were used for constructing
statistical models. The data source for global climate models was project CMIP5
(Coupled Model Intercomparison Project Phase 5). Projections based on scenarios
RCP2.6, RCP4.5, RCP6.0 and RCP8.5 were made for the following future periods:
2006-2036, 2037-2067 and 2068-2099. The projections based on scenarios indicate
that mean monthly precipitation sums will increase mainly in January, September and
October at all three stations. A decrease of precipitation is expected mainly in April,
June and November. Mean annual precipitation sums according to scenario RCP 2.6
is expected to decrease slightly until the middle of the XXI century, then to increase
slightly towards the end of the XXI century. A small decrease of mean annual pre-
cipitation is expected according to the scenario RCP4.5 with about 8% (Constanta)
and 7% (Burgas) compared to the period 2006-2015. A stable decrease of annual pre-
cipitation sums is expected according to scenarios RCP 6.0 and RCP 8.5, with about
13-25% towards the end of the century, compared to the period 2006-2015.

Keywords: statistical modeling, global climate models, projections, precipitation, Bul-
garian Black sea coast

YBOA

BanexxuTe ca OCHOBCH €JIEMEHT Ha KJIIMMaTa W MMaT OTPOMHO 3HAUYCHHE KaTo
3BCHO OT BOJAHUA KPBroBpaT Ha IJIAHCTAPHO U JIOKAJIHO HUBO. Te OIMpeaACIAT BOOAHUTE
KOJIMYECTBA B omnpezesieHa Teputopusi. CTaTUCTHYECKOTO MPELU3UpaHe Ha U3XOTHU
JIAHHH OT KJIIMMAaTHYHH MOJICNU € IUPOKO M3IOI3BaH Croco0, 0a3upaH Ha CTaTUCTH-
4eCKO MICHTH(UIMPAaHE HAa XapaKTePHUTE MECTHU 0COOCHOCTH, 0OBbP3aHHU C JaHHU
OT TJIOOAJTHU U PEruoHaJIHU KIIUMAaTUYHU MOJC/IN 3a NPOTHO3MPAHC HAa U3MCHCHUC-
TO Ha KiuMara Ha MecTHO papuuine (Huth, 2002; Wilby et al.,1998). MetoasT ce
OCHOBaBa Ha CXBAaIllaHETO, Y¢ M3MCHCHHMETO Ha PETHOHAIHMS KIMMAT ce 00yciaBs
OT B3aMMOBpB3KaTa MeXIy JiBa (akTopa: eapomManadbHuTe aTMoc(hepHU MpoIecH 1
MeCTHHTE (pH3HKOreorpadcku XapakTepUCTHKH (Tornorpadus, pa3npeiesieHue Ha Cy-
nraTa u BojiaTa, XapakTepa Ha 3eMernoi3BaHeTo u T.H. (von Storch, 1995, 1999).

CrieoBaTeIIHO Ha ONPEICICHO MSCTO OU TPsIOBAJIO J1a ChIIECTBYBA BPb3Ka MEXK-
ay MaHlaGHI/ITe " JIOKAJIHUTE KIIMMATUYHH YCJIOBHA. HOTCHHHaHHHTC MMPpEAUKTOpU
4eCTO ca MOBEYe, OTKOJIKOTO MOYXKE J]a C€ M3MOJI3BaT B MPOLEIypaTa Mo CTaTHCTHYC-
CKO Ip€ln3nupaHe,  HAaMUPAaHETO Ha Haﬁ-HOI[XOI[S[HlHTC OT TAX B OIIPEACJICHU Cllydau
e tpyaHo (Wilks, 2006). AntepHaTUBEH Ha TO3U MOJIXO]I CE sIBSIBA T.HAP. ,,TAHAMHYHO
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Mozenupane‘‘, 6a3upaHo Ha 0OEKTHBHO U3CJIeBaHE Ha PU3MUECKUTE MPOLIECH, IIPO-
TUYAIY B KJIMMAaTHYHATA CUCTEMa M MOJICITUPAHU OT IIIO0ATHUTE KJIMMAaTHYHU MOJIe-
JIM, U BB3ACHCTBHETO UM BBPXY KOHKpeTeH reorpadceku paiion (Giorgi and Mearns,
1999). HeoOxonumo e aa ce 0TOeseKH, 4e Ha TO3U eTall IPUIIaraHeTo My € CBbp3aHO
CbC 3HAYUTEITHN U3UUCIUTEIHN PECYPCH.

[TyOnukanuuTe, CBbp3aHH ¢ MPUIOKCHUETO HA KIMMATHYHU MOJICTH 3a TEePH-
TopusiTa Ha bbirapus, ca CpaBHUTEIIHO MaJKO. B HAKOM OT TSX OCHOBHA IIEJI € MPO-
y4BaHE Ha M3MEHEHHUETO Ha KiimMmara B beirapus npe3 XX B. U onpeaensHe Ha 1-
JIOCTHOTO MY BB3JICHCTBUE BHPXY CEJICKOTO cTOomaHcTBO (Alexandrov, 1997a, 1997b,
1999; Alexandrov and Hoogenboom, 2000; Hartigetal, 1997). U3roTeenu ca oneHku
3a Bb3JEMCTBUETO HA KIMMATUYHNUTE MPOMEHH BbPXY OCHOBHHUTE 3€MEJICIICKU KYITY-
pu. [IpunoxeH e 06cToeH aHaIN3 U OLIEHKAa Ha M3MEHEHHETO Ha KiuMmara B bbarapus
npe3 XX B. U ca pa3paOOTEHN HSIKOM CLIEHApUH 3a ObJCIINTE U3MEHEHHsI, Oa3upanu
Ha M3XOJIHU JIaHHU OT TNIOOATHM KIMMAaTUYHU Mojeiau. CTaTUCTUYECKO Mpelu3nupa-
HE Ha MU3XOJHU JJaHHHM OT OCEM PETMOHAHU KJIMMAaTUYHU MOJIeia Ha 0a3a JaHHU 3a
BaJIC)KUTE OT TPU BUCOKOIUIAHWHCKHU CTaHIMK B bbarapus e HanpaBeHo oT Nojarov
(2014). Nannute ot ERA-40 peananmu3 Ha ECMWF 3a neprona 1961-2000 r. ca uz-
MOJI3BaHU 3a KanuOpupane Ha moaenute. [Ipornosure, 6a3upanu Ha cuenapuii SRES
A1B na IPCC u peruoHaJHUTE KIUMATUYHH MOJCIHU C BXOJSIIH JaHHU OT YETHPHU
pa3MyYHU IO0ATHU KIMMAaTUYHU MOJIENA, Ca U3TOTBEHU 3a TPH Obaeny 30-roquiHu
nepuona: 2005-2034, 2035-2064 u 2065-2094 r. ['oquIHNTE CYyMH Ha BaJleXKUTE CE
OUYaKBa J1a HaMaJesIT U B TPUTE CTAaHIUU ¢ okoJio 7-17 % mpe3 nepuoaa 2065-2094 1.

AkTyaniHa MH(pOpMAIUs 32 MHOTOTOJUIIHATA BapUAOMIHOCT Ha BAJISKUTE B
CeBeponsTouHa bbarapus, KakTo 1 aHanu3 HAa BB3MOKHHUTE OBbJACIIM U3MEHEHUS], ca
npencrasenn ot Chenkova and Nikolova (2015). M3xonHuTte 1aHHU OT pernOHATHU-
Te kaumarnuHu mogenu MPI u ETHZ ca npeuusupaHu ¢ JaHHU OT YETUPH METEO-
POJIOTHYHU CTAHIIMU, KaTO € U3BbPIICHA KOPEKIHS Ha OTKIIOHCHHSATA B TOAMIITHUS
LUKBJ Ha BaJie:KuTe B 0a3zoBus nepuon Ha uzcnensane (1960-1990 r.). Knumaruunu-
T€ MOJIENIN MOKAa3BaT, Ye TEHACHIMHUTE B U3MEHEHHETO Ha M3CIEIBAHUS KIIUMAaTHYCH
enemeHT B CeBeponsTouHa bearapus 3a aBa Opaenu 30-roquniau nepuoaa (2021-
2050 1 2051-2080 r.) moTBBpKAAaBaT OOLIUTE PETHOHANHH TeHaeHun B FOxHa EB-
pona u beirapust: moHMKeHUe Ha BaJIS)KHUTE KOIMYECTBA MPe3 TIOUTH BCUUKH CE30-
HU OT FOJIMHATA, C U3KIIOUYCHUE HA 3UMaTa.

OcHOBHa 11e71 Ha HACTOSIIIIOTO U3CJIEIBAHE € CTATHCTHUECKOTO MOJETUPaHE ChO-
Opa3HO YeTHPH CLICHAPHs Ha BaJIS)KUTE B TPH CTAHLIUH 10 YepHOMOPCKOTO KpaiOpe-
xue. Ha Ta3u 6a3a e n3roTBeHa u mporHo3a 3a ObJIeI0TO H3MEHEHNE Ha U3CIIeIBAHUS
KIIUMaTUYCH eJeMeHT 3a Tpu 30-roauinau 0baemu nepuona: 2006-2036, 2037-2067
1 2068-2099 1.

JIAHHU Y METOJIN

Brirapckoro UepHoMopcko kpaitdpexue nma abibkuHa 371 km, karo ot ceBep Ha
oI 00XBallla ChOTBETHUTE Hal-M3TOYHU YacTH Ha JlyHaBckara paBHuHa, [Ipenbakana,
Crapa rutannna, byprackara HU3MHA U N3TOYHUTE pa3kioHeHns Ha Ctpanmxka. Criopen
KJIacu(UKaIIMOHHATA CXeMa Ha AJTMCOB M3cieBaHaTa TEPUTOPHSI TTOMa/1a B 00XBara Ha
KOHTHHEHTaJIHO-Cpeln3eMHOMOpcKara kiuMarnaHa oonact (Tormmiicku, 2006).
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CpeqHOroANIIHUTE BaJeKU B M3CIACABAHUS peruoH ca B rpanunute 450-750
mm. XapakTepHa 0COOCHOCT B TSAXHOTO MPOCTPAHCTBEHO PaslpelelieHHe €, ue ce
MOBHUIIIABAT OT CEBEP Ha IOT, KOETO C€ ABJDKH KaKTO Ha reorpadckoTo MoJoKeHHE
Ha paiioHa CIPSIMO aKTUBHHTE aTMOC(HEPHHU LIEHTPOBE, Taka W Ha BB3IACHCTBHETO
Ha peneda BbpXy oOnauHOCTTa MO (PPOHTATHUTE CHCTEMH. 32 CE30HHHS LUKBI Ha
BaJIe)KHUTE KonuuecTBa 3a nepuoga 1950-2005 1. e xapakTepHO HAJTUYMETO HA JBA
MaKCHMyMa — ITbPBUYEH NPe3 M. HOEMBPH U BTOPUYEH IIPe3 M. I0HH (U P TPUTE U3-
CJIeZIBaHU CTAHIIMU.), TPU MUHUMYMa B cT. Bapna u ct. Koncranna (dpeBpyapu, mapt
W aBrYCT) U €1IMH B cT. byprac (aBrycr).

B HacTos110TO M3cieaBaHe € U3BBPIICHO CTATHCTHYECKO MOAEIHpaHe Ha Ba-
JISKUTE B JIBE CTAHLUH, pa3nojokeHn Ha bbiarapckoro YepHoMOpcKo KpaitOpexue
— ct. Bapna u ct. Byprac, u eqna nHa PymbHckoTO UepHOMOpCKO KpalOpexue — CT.
Koncranua. Jluncara Ha METEOPOJIOTMYHM CTaHIMU CEBEpHO OT CT. BapHa ¢ moc-
TaThYHO IBJIBI U HENPEKbCHAT Mepuoi Ha HaOmoneHue (HeoOXOOUMO YCIOBHE 3a
MOCTUTAHE HA CTATHUCTUYECKU 3HAYMMU PEe3yJITaTH) Hajlara U3Mnoji3BaHeTo Ha JaHHU-
Te oT cT. KoHcTaHna, KosATO 1a € pernpe3eHTaTHBHA 3a Hali-CeBEpHUTE YacTh OT H3-
cieaBanus paiioH. TpuTe cTaHIMK ca MPOBEPEHU 3a HAJMYUE Ha XOMOTEHHOCT 4pe3
METOJIa Ha OTHOLICHUATA U TecTa Ha MaH-YuTHH. VI3TOUHUKBT Ha JaHHU 3a I100aj-
HUTE KIUMaTHuHU mMonenu € npoekTsT CMIP-5 (Coupled Model Intercomparison
Project Phase 5).

[moGanHuTe KIMMaTUYHU MOJENIM ca OCHOBHUTE MHCTPYMEHTH 3a M3CIIeIBaHE
Ha ,,0TTOBOpa‘ Ha KIMMaTH4YHATa CUCTEMa B pe3ysiTaT Ha ,,HaTUCKA™ OT ChBKYIHO-
TO BB3ACUCTBHE BHPXY HEs Ha pa3HOOOpa3HU MPUPOIHHU M aHTPOIOTCHHH MPOLIECH.
OcHoBHaTa (QyHKIMS Ha TE€3W MHCTPYMEHTH € J1a MOJEIUpaT (PU3NYecKuTe Mmpole-
CH MEX1y KOMIIOHEHTHTE Ha KIIMMaTHYHaTa CHCTEMa, /1a ,,Bb3CTAHOBAT * KIIMMATHTE
Npe3 MUHAIN UCTOPUYECKHU U T€0JIOKKH €TIOXH U J1a ,,IPOTHO3UPAT  OYaKBAHHUTE MPO-
MEHHM Ha KiuMaTa 10 Kpast Ha XXI B. (1 1opH ciief] TOBa).

OCHOBHHTE METO/IM 33 CTATHCTUYECKO MPELU3UPAHE Ca IPEACTABEHH B TPH I'PY-
M1 KJIACU(QHUKALUOHHU CXEMH Ha METEOPOJIOTHYHOTO BpeMe, TeHEpaTOpH Ha METEO-
POJIOTUYHOTO BpEME M PErpeCUOHHN MOJIEIH, BCEKH ChC CBOUTE CHIIHU U c1alu cTpa-
uu (Wilby et al., 2004). B HacTosm0TO M3CIeIBaHE ca U3MOJI3BAHUA MOJICINH, Oa3upa-
HU HA MHOYKECTBEHA JIMHEIHA PEerpecHsl.

Craructuyeckara o0paboTka Ha JaHHUTE ChOOPA3HO LETa Ha M3CIEIBAHETO €
u3BbplIeHa Ha 0a3a Ha cTatucTuueckute nporpamu SPSS u Statistica. Cratuctuue-
CKaTa 3HaYMMOCT € OLIEHEHa Bb3 OCHOBA Ha CTOMHOCTTA p. Pe3ynTaruTe B HaCTOSIO-
TO M3CcIIe/IBaHe ca CTaTUCTUYeCcKH 3Hauumu ripu p < 0,05.

[IbpBOHAUanHO ca 00paOOTEHH JaHHU 3a KJIMMATHYHU EJIEMEHTH, MpeacTa-
BJISIBAILM UCTOpUYECKUs Tepuoj] Ha usciensane (1950-2005 r.), a BnocnencTeue u
CHUMYyJally, TpeICTaBIsBaIlM NpOorHo3n 3a knumara mnpe3 XXI B. (2006-2099 r.).
W3roTBeHn ca u MPOrHO3M 3a U3MEHEHUSTa Ha BaJCKUTE 3a TPU ObJEIIN Meproaa
(2006-2036, 2037-2067 1 2068-2099 ).

Cuenapunte, Ha KOUTO ca Oazupanu nporuosure, ca RCP2.6, RCP4.5, RCP6.0
u RCP8.5 (IPCC Fifth Assessment Report). [IpencraButennure mbTHILA HA KOHLIEH-
tpaunute (Representative Concentration Pathways, RCPs) ca HoB Habop oT cueHa-
pun, kouto ce usnonspar B [lerus ouenbueH nokinan (ARS) na IPCC. Te ce ocHoBa-
BaT Ha MPE3yMIIHMATA, Y€ B 3aBUCUMOCT OT PbCTa B OpPOsi HA HACENIEHUETO, U3I0J3Ba-
HUTE TEXHOJOTUH, IPOU3BOJCTBOTO U MOTPEOICHUETO HA €HEPTHsl, TPOU3BOACTBOTO
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Ha XpaHH U IPOMEHHUTE B 3€MEIOJI3BAHETO Ca Bb3MOXKHHU Pa3HOOOpa3HU TPACKTOPHH
HAa CIICHAPHHTE.

[TonsiTreTo ,,KOHIIEHTPALMU® CE U3IIOJ3BA, 3a JIa Ce Moa4YepTae, 4Ye B KIIMMaTud-
HUTE MOJICIH KaTo BXOASIIA MH(POPMAIMsS Ce WU3IOJI3BaT JIaHHU 32 KOHICHTPAI[UH-
T€ HA MAPHUKOBUTE Ta30BE U a€PO30JIUTE, TCHEPUPAIIN PATUAIIMOHCH HATUCK BhPXY
EHepruiiHus 0ajaHC Ha KJIMMaTHYHATa CUCTEMa, M3MEPEH BbB BATOBE Ha KBaJpaTcH
metbp (W/m?). Ha ta3u 6a3za e pa3paboTeH HaOOp OT YETHUPHU CIEHApHsl, BOICIIN
JI0 paZvalMOHEH HATUCK KbM Kpasi Ha XXI B. HA ChOTBETHUTE HUBA OT 2.6, 4.5, 6 u
8.5 W/m?. Cuenapuute He CIy)KaT 3a U3TOTBSIHE HAa TOYHH MPOTHO3H, a 33 MO-100p0
pa3dupaHe Ha ,,HECUTYPHOCTTA" B €IMH IIUPOK HAOOP OT BE3MOXKHU OBJICIIN TPACK-
TOPUU B Pa3BUTHUETO HA YOBEUECTBOTO. CHOTBETHO M PE3YITATUTE OT MOJIEIUPAHETO
Ha KIMMaTHYHUTE IPOMEHHU HE ca ,,lIPOTHO3H , a CAMO OUYaKBaHU Bb3MOXKHU ObJICIIH
CBhCTOSIHHMS Ha KIIMMAaTUYHATA CHCTEMa. B TO3M CMHUCHI U3IOI3BAHETO HA TEPMHUHA
,[IPOTHO3UPaHE" B HACTOSIIOTO U3CIIEIBAHE € YCIOBHO.

M3BOP HA TIOTEHIUUAJIHUTE TTPEANKTOPU

AKTya.HHI/ITe MI00ATHN KIMMaTHYHA MOJICIU Ca B CHCTOAHUE BCE MO-NPEIIU3HO
Jla MOJICJTUPAT IMO0aTHNUTE aTMOc(hepHH TpoliecH. BhIpeK ToBa Te31 MOJIEIIH TIOKa3-
Bar cyiabu pe3ynTarty TPy MPOTHO3UPAHETO Ha BAJICKUTE HA HUBO CTAHIUS, ThI Karo
BaJIC)KUTE CE PETYIHUPAT OT CJIOMKHU 10 CBOATA ChIHOCT, HEIMHEHHU U U3KITFOUNUTEITHO
YYBCTBUTEITHN KbM Ha4aJTHUTE yCIoBUs Gu3uuHu nporecH (Stockdale et al., 1998).

MerouTe 3a CTAaTUCTUYECKO MPEIU3UpPaHe IEIsT yCTaHOBSBAHE HA EMITUPHYHA
CTaTUCTUYECKa BPh3Ka MEXIy arMocdepHaTa IUPKYJIAIHs U BaJeKUTE, KaTo TIONY-
YEHHUTE Pe3yJITaTH c€ MPOEKTHUPAT Ha JIOKAJIHO HHUBO (Zorita, von Storch, 1999). B
CTAaTUCTHYCCKUTEC MOJACIN NU3XOAHU JAaHHH OT r100aTHU U PEruoHAJIHU KIIMMaTU4YHU
Mozenu (arMocdepHO HalsraHe, TeMIIEpaTypa, BIAKHOCT Ha Bb3/IyXa, CKOPOCT Ha
BATHPA U JIp.) C€ M3MOJI3BAT KATO MPEJNKTOPH 3a MPOTHO3UPAHE Ha N3MEHEHUETO Ha
JlaJieH KIIMMaTHYCeH eJIEMEHT Ha JIOKAJIHO HHUBO.

N360pbT HA IOAXOJSINH MPETUKTOPH € OT PEelIaBalio 3Ha4eHue 3a pa3paboTsa-
HETO Ha CTaTUCTHYeCKUTEe Mojenu. [loTeHmananTe npeaukTopu TpsiOBa a ca Gpu-
3UYCCKU CBBP3aHU C JIOKAJIHUTC KIMMATHYHHU CJICMCHTU. C’I)IIIO Taka HeO6XOZII/IMO
YCIIOBHE € TSIXHATA CTAaTHCTHUYECKa BPh3Ka Jia Objie CTa0MIIHA BbB BPEMETO, KOETO Ja
Mperoara, ue ,,IpuTekaBaT BUCOKa CITOCOOHOCT 3a mporHo3upane (Maraun et al.,
2010). Topa yciioBue ce u3cienBa MOCPEACTBOM CTATUCTHUCCKU aHAIN3H, HalH-4eCcTO
0a3upaHy Ha KOpeNalioHHAaTa 3aBUCHUMOCT MEX/y MOTCHINATHUTE MPETUKTOPH H
JIOKAJIHUTC KIIMMAaTHUYHHU CJIICMCHTH.

[ITupoxo M3MOJI3BaH MOAXO] ChOOPA3HO EJITa HA CTATHCTHYECKOTO MOJICTTHPaHE
e 0000maBaHeTo Ha MI00ATHUTE aTMOC(EPHH MOJIENH B UPKYIAIIMOHHNA HHJIEKCH.
HI/IpKy.HaIH/IOHHI/ITe HWHACKCHU pasrpaHn4aBaT 30HAJTHUTE, MCPUANOHAIHUTE U BEPTU-
KaJTHUTE KOMITOHEHTH OT 001iara arTMocepHa IUPKYIalus, U34UCcIieH: Ha 06a3a 1aH-
HU OT CPCAHUTE CTOMHOCTH Ha aTMOC(i)epHOTO HaJisiraHe, MpyUuBEACHO KbM MOPCKOTO
paBuutie (Jones at al., 1993; Linderson, 2001). Te3u uHIEkCcH ca W3MOI3BAHHU KAaTO
NPEJUKTOPH B PEMIA M3CIEIBAHUS, CBBP3aHH ChC CTATHCTHYECKOTO MOJICIHpaHE
Ha Banexkute, HanpuMmep B [1IBermst (Hellstrom et al., 2001), Xomanaus (Buishand,
Brandsma, 1997), bputanckure octposu (Conway, Jones, 1998; Osborn et al., 1999)
u Typrus (Tatli et al., 2004).
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B m3cnenBanero na Tatli et al. (2004) Ha 0a3za Ha W3rpaseHH KOpETalUOHHH
MO/JIEJIN € aHaJIM3UpaHa Bpb3KaTa MEKAY KIMMAaTUYHU €J1EMEHTH, KaTo BUCOUYMHA Ha
reoniotenrana Ha HuBo 500 u 700 hPa, Hansrane Ha MOPCKOTO PaBHUILE H CKOPOCT
Ha BepTHKAJHHUTE JABWXEHUsS B arMocdepara Ha HuBO 500 hPa (Omera) ¢ pexxuma u
MIPOCTPAHCTBEHOTO pa3Mpe/iesieHHe Ha BaJeKUTe M0 ce30HU Haj M3Tounoro Cpenu-
3emHoMopue U Typrus 3a nepuona 1961-1998 r. Uanexcst Omera (500 hPa) npes
BCUYKM CE30HU OMHUCBA A0Ope M3CIEeABAHUS KIMMAaTU4eH eJIEMEHT B €UH PErHOH,
BKJtouBal u3rouHa ['eprust, Kunsp, FOrozanagna Typuus u Yepno mope. Knuma-
TUYHUTE €JIEMEHTH — BUCOUMHA Ha reonoTeHuuana Ha HuBo 500 u 700 hPa u nans-
raHeTO Ha MOPCKOTO paBHMILE, MOKA3BaT HaW-BHCOKa KOpenalus ¢ pekuMa Ha Ba-
JISKUTE MPe3 3UMaTa U JSITOTO B €Ha 00JIacT, KOSATO BKIIIOYBA AJPUaTHUECKO MOpe,
bankanckus nomyoctpos, Erelicko Mope u 3anagna Typrust.

Busuioc et al. (2006) U3roTBAT CTAaTUCTHYECKH MOJEIH 3a MPOrHO3UPAHE U3Me-
HEHHETO Ha 3MMHHTE BaJie:Ku B PyMmbHMS Ha 0a3a JaHHU OT ABa PErHMOHAIHU MOJENa
(M3MONI3BaHU KAaTO TPEIMKTOPH) 3a HAIATAHETO Ha MOPCKOTO PaBHHUIIE U crieu(Hy-
HaTa BIaKHOCT.

B wm3cnensuero Ha Nojarov (2014) B3 OCHOBa Ha W3rPaJICHM MHOXKECTBCH-
HO-pPErpecOHHH JMHEWHU MOJIEH C U3XOAHU AaHHU OT YETHPH PETMOHAIIHY KJIMMa-
TUYHU Mofesa (M3MOJI3BaHM KaTo MPEIUKTOPH) U AaHHH 3a BAJICKHUTE OT TPH BHCO-
KOIIJITAHMHCKM CTaHIIMK B bbJrapus € ycTaHOBEHO, Ue MPEIUKTOPUTE, KOUTO ONHCBAT
Haif-1o0pe BaJe)KUTe, ca OTHOCUTENHA BIAYKHOCT Ha 2 M BUCOYMHA U OOLIMSIT BaJIeK
3a CeKyH/a.

Bb3 ocHOBa Ha HM3J0KEHUTE MO-TOpe H3CIEIBAaHUS KaTO MOTEHLUAIHU IIpe-
JUKTOPU B MHOXKECTBEHO-perpecuonHute juHeinu (MJIP) Mogenu ca n3non3saHu
CPETHOMECEUYHUTE CTOWHOCTH Ha KIIMMAaTUYHUTE eJIeMeHTH, Mojienupanu ot CMIP-5
100aJTHA KJIMMAaTUYHU MOJIEINH, KaTo: crienuduyna Biaxuoct (925 hPa), obuus Ba-
nex 3a cexynaa, Omera (700 hPa), ckopocT Ha BATBhpa 1O HallpaBJICHUE CEBEP-IOT U
ustok-3amaj (925 hPa), orHocutenna BinaxHoct (925 hPa), oTHOCHTEIHA BIa)KHOCT
Ha 2 m BUCOYMHA, BUCOUMHA Ha reonoteHnuana (925 hPa), obma obnauyHoct u Hams-
raHe Ha MOPCKOTO paBHHUIIIE.

KOHCTPYUPAHE 1 OLIEHKA HA CTATUCTUYECKWUTE MOJEJIN

JluHelHnTe perpecMoHHN MO HajaraT M3MOJ3BaHUTE KIMMAaTHYHU eJie-
MEHTH Jla ClIe[IBaT HOPMaJHO TayCOBO pasmpesesieHre. BanexxnTe He cra3BaT ToBa
yciioBHe. 3a IpUBEXAaHe Ha JAHHUTE KbM HOPMAITHO pasIpeesieHne € N3M0I3BaHa
MOMYJISIPHATA W YeCTO M3TOJ3BaHa creneHHa Tpanchopmanus Ha Box-Cox (1964).
[TapameTspbT MaMOma (omucBan opmara Ha pa3npeneIcHUETO) € CTETICHTA, C KOSITO
ce mpeoOpa3yBaT OpUTHHATHUTE JaHHU. 3a yA00CTBO ¢ m3moi3BaHa crereH (.5, Kos-
TO yJecHsBa 00paTHOTO Mpeodpa3yBaHe Ha JAHHWUTE MPH MOJTydaBaHe HA OTPHUIIATE-
HU croiiHocTH B MJIP MozieniTe 3a MpOrHO3UpaHe Ha BaJIEKUTE.

CEJIEKLIMA HA IIOTEHIWAJIHUTE ITPEJUKTOPH

B mepBus eTan oT npoueaypara Mo CTaTUCTHUECKOTO MOJIENIMpaHe € HarpaBeHa
CeJIeKIMs Ha HaW-MOAXOASIIUTE KIMMATHYHU €J1eMEHTH (MOTeHIHaIHU MPEAUKTO-
pu). 3a 1enta ca KOHCTPYyMpaHH MPeIBapUTEIHHN CTHIIKOBU PErpPECHOHHHU JIMHEHHU
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MOJIETIH 3a BCUUKH 12 Mecena ot roquHara 3a nepuoga 1950-2005 . 3a Bceku clieHa-
puii nootaenHo. To3u nmepuof e B3eT 3a 6a30B, Thil KATO € XOMOTCHEH U HENPEKbCHAT
3a peaJlHO U3MEPEHNTE BAJIS)KH U B TPUTE U3CIIECABAHN CTaHIIMU. Taka ce siBiBa cpas-
HUM C HCTOPHUYECKUTE BPEMEBH CUMYJIAIMH HA KIMMAaTHYHUTE MOJeNH (0T cpenara
Ha XIX B. 10 MOMeHTa), Hapu4aHH ole cuMynauun Ha ,,XX Bek* (Taylor, 2012).
B nmpenBapuTenHuTe CTATUCTUYECKH MOJIENN Ca BKIJIIOYEHU KIMMaTHYHUTE MOJEIH,
KOUTO MOKpUBAT KakTo uctopuueckus (1950-2005 1), Taka u Obaens nepruos Ha 13-
cieasane (2006-2099 r.) no crorBeTHHA cueHapuii (Tadin. 1). Taka B MJIP mogenute
ca usnonsBanu ganaute ot 29 (RCP2.6), 43 (RCP4.5), 20 (RCP6.0) u 38 (RCP8.5)
KJIMMaTHYHA MOJIeNIa, CJIe0BAaTeTHO OOMAT Opoii Ha MOTEHIMATHUTE TPEIUKTOPU
e croTBeTHO 290, 430, 200 1 380.

Tabnuma 1

Bpemeso nokpumue na enobannume KiumMamuyHu MoOeiu, UsnOA36aHu 8 npoyedypama
nO CIMAMUCMu4ecko MoOeupane U npocHO3Upane Ha Gaiedlcume

Imobaynu Ucropnueckn
KJIUMAaTHYHHA TIepHoa RCP2,6 RCP4,5 RCP6,0 RCPS,5
MOJIeNH (1950-2005 1.)[(2006-2099 1.)[(2006-2099 1.)|(2006-2099 1.)|(2006-2099 T.)

ACCESSI.0 X - X - X
ACCESSI1.3
BCC-CSM 1.1
BCC-CSM 1.1(m)
CAN ESM2
CMCC-CESM
CMCC-CM
CMCC-CMS
CNRM-CM35
CSIRO-Mk 3.6.0
EC-Earth
FIO-ESM
BNU-ESM
FGOALS-g2
MIROC4h
MIROCS
MIROC-ESM

MIROC-ESM-
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HadCM3
HadGEM2-AO
HadGEM2-CC
HadGEM2-ES
MPI-ESM-LR
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MPI-ESM-MR X X X - X
MRI-CGCM3 X X X X X
GISS-E2-H X X X X X
GISS-E2-H-CC X - X - -
GISS-E2-R X X X X X
GISS-E2-R-CC X - X - -
CCSM4 X X X X X
GFDL-CM2.1 X - X - -
GFDL-CM3 X X X - X
GFDL-ESM2G X X X X X
GFDL-ESM2M X X X X X
GESM1-BGC X - X - X
GESM1-CAMS X X X X X
GESM1-WACCM X X X X
NorESM1-M X X X X X
NorESMI1-ME X X X X X
IPSL-CM5A-LR X X X X X
IPSL-CM5A-MR X X X X X
IPSL-CM5B-LR X - X - X
INMCM4.0 X - X - X
OO0 6poit 43 28 42 20 38

M3non3BanusT KpI/ITepI/Iﬁ 3a BKJIFOUBAHC Ha AaACH KIMMAaTH4YCH €JICMCHT B KOH-
CTPYUPAHUTE NPCABAPUTCIIHU MOACTIN € KOPUTUPAHUAT KOC(I)I/IIII/IGHT Ha JE€TCpMHHA-
jagse:s R2. B crarucTuyeckus MOJECJI pEABT, I10 KOMTO JAaHHUTEC OT U3CJICABAHUTEC KJIINMa-
THYHU €JIICMCHTH Ca BKJIFOYCHU B HET'O (I/IJ'II/I I/I3K.]'IIO‘{eHI/I), CC oIpeaciisl B 3aBUCUMOCT
OT CUJIaTa Ha KopejialuAaTa UM C p€alHO U3MEPCHUTE CTOMHOCTHU Ha Bajexkute. Ha
Ta3u 0a3a Ha NOCJICA0BATCIIHU €Talll BCCKU OT MMOTCHIHUAJIHUTC NPECAUKTOPU CEC BIIMC-
Ba U CTOMHOCTTaA MYy C€ OLICHsABA. Axo lIO6aB5[H€TO Ha JaJ€H KIIMMAaTU4YCH CIICMCHT
IMOKaYyBa CTOMHOCTHUTE HA U3MOJI3BaHUS KpI/ITCpI/Iﬁ 1 MUHHUMU3HUpA CyMaTa OT KBaJpa-
THUTC Ha OCTAaTbIIUTEC, C€ BKIIIOYBA B CTATUTUCTUYCCKUA MOACII, 4 BCUMYKH OCTaHaJIu CC
H3CJIeABaT MOBTOPHO. Hpoue)lypaTa CC IMOBTapsd A0 JOCTUT'AaHC HAa Bb3MOXKHO Haﬁ—lIO—
6p0 Ka4€CTBO HA CTaTUCTUYCCKHUA MOJICII.

[IPEJIMKTOPH 3A IIPOIHO3UPAHE HA BAJIEXXUTE U KPUTEPUIA
3A OLIEHKA HA CTATUCTUYECKHTE MOJIEJIN

B cneaBamus eramn oT mpoliieaypara o CTaTUCTUYECKO MOJIENIMPaHe ca U3I0I3-
BaHU (KaTo MPEIUKTOPU 3a MPOTHO3UPAHE HA BAJICKHUTE) CAMO KIMMATHUYHUTE elie-
MEHTH C Hail-roJjisiMa 4eCcToTa Ha osiBABaHe B nipeaBaputTenHute MJIP monenu, kakro
clenBa:
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1. Omera (700 hPa), ckopocT Ha BATBHpa MO HAllPaBICHUE CEBEP-IOT U U3TOK-3a-
nan (925 hPa), o6 Banex B cekyHaa u criequduyna Biaxsoct (925 hPa) 3a cuena-
puit RCP2.6.

2. Cneunduuna Bnaxsoct (925 hPa), ckopocT Ha BATHpa MO HampaBJeHUE Ce-
Bep-tor 1 u3ToK-3anaj (925 hPa) u o061 Banex B cekyHza 3a ciieHapuit RCP4.5.

3. Owmera (700 hPa), ckopocT Ha BITBHpa MO HAaIIPaBICHUE CEBEP-IOT U U3TOK-3a-
naza (925 hPa) u o611 Banex B cexyHa 3a cueHapuii RCP6.0.

4. CkopoCT Ha BATbHpPA 10 HAIPABJICHUE CeBEeP-1OT U u3Tok-3amay (925 hPa), cne-
nuduuHa BaaxHocT (925 hPa), Omera (700 hPa) u 0011 Basiexx B cekyH1a 3a ClieHa-
puit RCP8.S5.

C n30OpoeHuTe mo-rope NpeAnKTopu ca Konctpyupanu MJIP monenu 3a Bcnu-
ki 12 mMecena oT roqMHara B ChbOTBETCTBHUE ¢ uctopudeckus nepuos (1950-2005 r.)
u nepuoga 2006-2099 r. mo yeTupuTe clieHapus 3a MPOTHO3MpAHE Ha BaJIEXKUTE,
KaTo 0OIIUAT Opoil Ha M3MOJI3BAHUTE MPEAUKTOPH JocTUTHA 139 choOpasHo cleHa-
puit RCP2.6 (monena EC-Earth, asma nannu 3a Omera), 179 no cuenapuit RCP4.5
(momena HadCM3, nama nannu 3a cniennuvHa BIaXHoCT), 80 cho0pa3Ho clieHa-
puit RCP6.0 u 190 no cuenapuii RCP8.5. Ha 0a3a Ha moyry4eHHUTE pe3yaTaTH OT
00110 YeTHPH KPUTEPHS 32 OLEHKA Ha CTATUCTUYECKUTE MOAEIH 32 IPOTHO3UPaHE
Ha BaJIOKUTE — KOpUTUpaHHs KoeuuueHt Ha nerepmuHanus (R?), nadpopmannon-
Hus kputepuit (AIC), F-xputepust u KpuTepus 3a mpenanasBaHe OT MpeHanacBa-
He (ASE), e n30pan nHpopMauuOHHUAT KpuTepuid. To3u KpUTEepHil MpOTrHO3Upa
MO-MIPELUU3HO CPETHUTE CTOMHOCTH U KOC(PHUIMEHTA HA BapHallls Ha U3CIeABaHUS
KIIUMaTU4CH EJIEMEHT.

BAJIMJUPAHE HA CTATUCTUYEKHUTE MOJEJIN
3A TIPO'HO3MPAHE HA BAJIEXKUTE

B 1abn. 2 e mokaszaHa KopejauusaTa MEXIy MOJYyYSHUTE JaHHU OT ChbCTaBEHUTE
CTaTUCTUYECKH MOZAETH (OT ChOTBETHUTE MIPEIUKTOPH 3a IPOrHO3MPAHE Ha BAJICKH-
T€ M0 CHOTBETHHUTE CLIEHAPHH) U PEATHO U3MEPEHHUTE BaJEKH B TPUTE M3CIICIBAHU
cTaHmH 3a nepuona 1950-2005 r.

Buxna ce, ye BCUUKHU CTOMHOCTH €A CTaTUCTUYECKU 3HAYUMU, KOETO MOKa3-
Ba 100para B3aUMOBPB3Ka MEKAY MOACIUPAHUTE U PEATHO U3MEPEHUTE BAJICHKH.
Bucoxkute koehuIMEeHTH Ha KOpenalus MoKa3BaT ChIL0, 4 U3I0JI3BAHNUTE KIHMa-
TUYHU €JIEMEHTH B CTaTUCTUYECKUTE MOJAEIN ONMHCBAT J0Ope MHOTOTOAMIIHATA
BapHaOMIIHOCT Ha PEaTHO U3MEPEHUTE BaJIeXKH U B TPUTE M3CICABAHU CTAHLIHH,
KOETO € U HeOOXOIMMO yCIIOBHE 3a ,,IPEABIKAaHE U HA ObJEUIUTEe TEHACHLUUN
B U3MEHEHMETO Ha BasexknuTe. CTaTUCTUUECKUTE MOZENH 1o ciueHapunte RCP4.5
n RCP8.5 onmcBar Haii-moOpe peanHo U3MEpPEHUTE BajieKH, KOETO CE IBbJIKU
Hali-Bede Ha M3I0JI3BAHU B TAX MO-TOJSIM OpOi HaMYHU MOJEIH U MPEIUKTOPH.
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PE3VIITATN U JUCKYCUA

PE3YJITATH OT CTATUCTUYECKHUTE MOJIEJIA
CBHOBPA3HO CIIEHAPHIT RCP2.6

IIporHo3upaHuTe CPETHOMECEUHH W CPEAHOTOAMIIHU BAJICKHU KOITHMYECTBA
CIIOpEe]T ChCTABEHUTE MHOXKECTBEHO-PETPECUOHHN JTUHEHHN MOJENIH CBhITIACHO CIIe-
Hapuii RCP2.6 3a crannuute Koncranna, Bapua u byprac 3a Tpute 6baemu nepruona
(2006-2036, 2037-2067 u 2068-2099 r.) ca noka3zanu Ha ¢ur. 1. [TokazaHu ca ChII0
U CpeNHUTE CTOMHOCTH 3a uctopuueckus nmepuof (1950-2005 r.), kakTo U Te3u mpe3
nocnenuute 10 ronunu (2006-2015 1), 3a mpocaeasiBaHe HA U3MUHAINTE U TEKYTIIH-
T€ CHCTOSHUS HA U3CIICABAHUS KIMMATUUCH CJICMCHT.

YCTOWYNBO MOBHIIIEHNE HA CPETHOMECCUHNUTE BaJICKHH KOJIMUECTBA JI0 Kpast HA
XXI B. cipsimo niepuosa 1950-2005 1. B cr. Koncranna (¢ur. 1a) ce oyaksa mnpe3
MeceluTe ssHyapH, eBpyapu, MapT, arpuii, Mai, CElITEMBPU, OKTOMBPH U JICKEMBPH,
choTBeTHO ¢ 12,8 mm (42,4 %), 4,8 mm (16,5 %), 4 mm (14 %), 11,5 mm (36,4 %),
9 mm (23,4 %), 19,4 mm (57,9 %), 17,6 mm (53, %) u 6,3 mm (17,4 %). YcToitunBo
MOHIKCHNE Ha U3CTICABAHMS KIIMMATHYICH €JIEMEHT C€ OYaKBa MPe3 MECELUTEe IOHU U
HOEMBpH, cb0oTBEeTHO ¢ 4 mm (9,8 %) u 14,1 mm (32,4 %).

YcToiuMBO NOBUIIIEHHE HA U3CIEIBAHUS KIIMMATUUEH eJIeMEeHT 10 Kpast Ha XXI
Bek B CT. Bapna cr00pa3no nepuozaa 1950-2005 r. (pur. 16) ce oyakBa mpe3 MeCeIuTe
SIHyapH, I0HH, I0JIH, OKTOMBPHU U JA€KeMBpPH, ChOTBETHO ¢ 70 18,8 mm (47,7 %), 15,8
mm (32,2 %), 9,7 mm (25 %), 15,8 mm (42 %), 17,6 mm (39,7 %). 3naunrtenHo mno-
HIDKEHHUE Ce 0YaKBa Ipe3 Mecerure GpeBpyapu, alpui U aBrycT, CbOTBETHO C JI0 7,8
mm (22,8 %), 21,8 mm (51 %) u 5,5 mm (15,3 %).

3HAYUTEITHO MTOBUILICHUE HA CPEHOMECCUHHUTE BaliexkH B CT. byprac (¢ur. 1B) 10
kpas Ha XXI B. B cpaBHeHuE ¢ iepuoaa 1950-2005 1. ce ouakBa mpe3 MECEUTe MapT,
Mai, F0JT1, CENTEMBPH U IEKEMBPH, CHOTBETHO ¢ 110 17,6 mm (44,8 %), 20,6 mm (44,8
%), 20,9 mm (54,1 %), 27,5 mm (66,9 %) u 11,5 mm (23,6 %). 3naunTteneH cmnas
Ha W3CJIe/IBaHUS KJIMMATHYCH €JICMEHT Ce OYakKBa Mpe3 Mecenure (heBpyapu, IOHU U
HOeMBpH, choTBeTHO ¢ 10,3 mm (25,1 %), 19,9 mm (29,1 %) u 13,7 mm (22,1 %).

3a MHOTOTOAMIIHUS XOJI Ha Baexute ((Gur. 1T) u B TpUTE U3CIICABAHU CTAHIIMN
MOXKE JIa C€ OYaKBa CPETHOTOMUIITHUTE CYMH Ha BaJeKHUTE Ja MPOIBDKABaT Ja ce
MOBHUIIIaBaT 10 kKpas Ha 30-Te TONUHMU, CIEI KOSTO 1€ HACTHIIH JIEK CIaJa 10 Kpas Ha
60-Te TOMMHM ¥ OTHOBO IIE C€ MOBHIIAT KbM Kpas Ha XXI B. Beipeku ouakBanute
BapHallMd Ha W3CJICBAHMUS KJIMMATHYCH CJIEMEHT B TPUTE M3CIICABAHU CTaHIUH,
OTKJIOHEHHUATA J0 Kpas Ha BeKa CIpsMo HactosmmuTe HuBa (mepuona 2006-2015 )
HsIMa J]a ca 3HAYUTETHH.

PE3VIITATU OT CTATUCTUYECKUTE MOAEJIN
CBHOBPA3HO CLIEHAPHIA RCP4.5

[IporHo3upanuTe CpeTHOMECEUHH WM CPETHOTOJMIIHH BaJICKHH KOJIUYECTBA
CIIOpe/] ChCTABEHUTE MHOXKECTBEHHO-PEIPECHOHHM JIMHEHHN MOJICIH ChITIACHO CIie-
Hapuit RCP4.5 3a crannunte Koncranta, Bapaa u byprac 3a Tpute 6baemu neprona
(2006-2036, 2037-2067 1 2068-2099 1.) ca nokazanu Ha dur. 2.
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YcToluMBO MOBUILIEHUE HA CPEAHOMECEUHHUTE BaJIeKHU KOJMYECTBA B Kpas Ha
XXI B. cpamo nmepuoma 1950-2005 r. B ct. Koncranna (¢ur. 2a) ce ouaksa npes
MeceluTe siHyapu, (eBpyapH, anpuil, aBrycT, CEITEMBPH U OKTOMBPH, CHOTBETHO
¢ 14,3 mm (47,4 %), 5,6 mm (19,2 %), 16,5 mm (52,2 %), 17 mm (58,6 %), 17,1
mm (51%) u 8,2 mm (24,9%). YcToliunBo MOHMKEHUE HA N3CIICABAHUS KIIUMAaTHYCH
€JIEMEHT Ce OYaKBa Mpe3 MapT U HOEMBpPH, ChOTBEeTHO ¢ 6,1 mm (21,2 %) u 7,6 mm
(17,4 %). B xpas Ha XXI B. ce ouakBa CpeJHOMECEUHUTE BaJIC)KHU KOJMUYECTBA J1a ca
no-manku (cnpsmo nepuoaa 1950-2005 ) ¢ 3,9 mm (10,4 %) npe3 maii u ¢ 2,2 mm
(5,3 %) npe3 roHU.

3HAUUTENHO TOBHUILIEHHE HA M3CJIEABAHHS KIMMAaTHUCH €JIeMEHT KbM Kpas Ha
XXI B. ciipsamo niepuoaa 1950-2005 . B ct. Bapna (¢ur. 26) ce ouakBa npe3 MeceLu-
T€ SIHyapH, 107U, CENITEMBPU U HOEMBPH, ChOTBETHO ¢ 23,5 mm (59,7 %), 17,4 mm
(44,9 %), 13,8 mm (33,5 %) u 6,3 mm (11,5 %). YcToitunBo MoHMKEHNE Ha Bajie-
xute B kpast Ha XXI B. ce ouakBa npe3 mecenure MapT ¢ 9,4 mm (27,6 %) u maii ¢
19,9 mm (50,8 %). YcToiunBO MOBUIIICHUE HA U3CIICABAHUS KIMMATHUYCH €JIEMEHT JI0
kpast Ha XXI Bek, cbo0pazHo nepuona 1950-2005 r. B ct. Byprac (¢ur. 2B) ce ouaksa
Mpe3 MeceluTe sHyapu, Maid, OKTOMBpPU U JAEKEMBpH, CbOTBETHO ¢ 25,6 mm (60,5
%), 16,3 mm (35,5%), 12,9 mm (26,4%) u 8,5 mm (17,4%). YCTOIUNBO MOHIIKEHHE
Ha CpeJHHTE MECEYHU KOJIMYecTBa Ha BaJeKHUTE B Kpas Ha XXI B. B cpaBHEHHE ¢
nepuoaa 1950-2005 r. ce oyaksa npe3 Mecenute GpeBpyapu, IOHH U HOEMBPH, CHOT-
BeTHO ¢ 13 mm (31,6%), 11,1 mm (21,7%) u 26,8 mm (43,4%).

ChILecTBeHO U3MEHEHNE Ha CPETHOTOJUIIHUTE CyMHU Ha Basexute ((Qur. 2r) 1o
Kpasi Ha BEeKa Karo 110 HE Ce oYakBa M B TPHUTE M3cienBaHu craHuuu. Cnado mo-
HUKeHUe Ha Banexxute B Kpast Ha XXI B. cipsmo nepuona 2006-2015 r. ce ouaksa B
crannuure Koncranma u byprac, ceorBetHo ¢ 39,5 mm (7,8 %) u 39,3 mm (6,7%).

PE3YJITATH OT CTATUCTUYECKHUTE MOJIEJIA
CBHOBPA3HO CLIEHAPHI RCP6.0

[IporHo3upanuTe CpeIHOMECEUYHH W CPETHOTOJHIIHH BaJeKHH KOJIUYECTBA
CIIOpe]] ChCTaBEHUTE MHOKECTBEHO-PEIPECUOHHH JIMHEHHH MOJEH CHIVIACHO Clie-
Hapuii RCP6.0 3a crannuute Koncranna, Bapua u byprac 3a Tpute 6baemu nepruonia
(2006-2036, 2037-2067 1 2068-2099 r.) ca nokazanu Ha ¢ur. 3.

YcTolurBO MOBHILICHHE HA CPEHOMECEUHHUTE BAJIS)KHU KOJTMYECTBA JI0 Kpast Ha
XXI B. ciipsimo niepuoja 1950-2005 1. B cr. Koncrania (¢ur. 3a) ce oyaksa mnpe3 Me-
CeluTe AHyapH, Mail, aBryCT U CENTeMBpH, ChOTBETHO ¢ 12,6 mm (41,7 %), 10,6 mm
(27,8 %), 7,1 mm (24,4 %) u 22 mm (65,7 %). YCTOHYNBO TIOHIKEHNE Ha H3CIIe[Ba-
HUS KJIUMaTH4deH efeMeHT (crpsimo repuoaa 1950-2005 1) ce ouakBa mpe3 Mecenure
beBpyapu, anpuiL, FOJIM 1 HOEMBPH, ChOTBETHO ¢ 8,2 mm (28,2 %), 9,7 mm (30,6 %),
6 mm (18,9 %) u 7,1 mm (16,3 %).

3HAYUTEITHO MOBUIIICHUE HA U3CIIEIBAHUS KIMMATUUYCH eJIEMEHT 10 Kpast Ha XXI
B. cupsiMo niepuoaa 1950-2005 . B ct. Bapna (dur. 30) ce odakBa rpe3 Mecenure
sHyapH, QeBpyapu, MapT ¥ OKTOMBPH, CboTBeTHO ¢ 10 mm (25,4 %), 18,5 mm (53,8
%), 14 mm (41,2 %) u 5,9 mm (15,7 %). YcroifunBo nMoHWKeHHE Ha BaJEKUTE JI0
kpas Ha XXI B. ce oyakBa npe3 MECELUTE alpuJl, FOHU, aBI'yCT U HOEMBPH, CbOTBETHO
¢ 12,5 mm (29,2 %), 15,3 mm (31,2 %), 13,2 mm (36,5 %), 16 mm (29,4 %).
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YCTOWYUBO MOBUILIEHUE HA U3CIEIBAHNS KIIMMAaTUYCH €IEeMEHT 10 Kpast Ha XXI
B. cipsmo niepuoaa 1950-2005 r. B ct. byprac (¢ur. 3B) ce ouakBa mpe3 mMecenure
saHyapH, heBpyapH, MapT U 1011, CbOTBETHO c¢be 7,7 mm (18,3 %), 4,1 mm (10 %),
18,1 mm (46,1 %) u 16,5 mm (42,7 %). YCTOHYHMBO MOHMKCHHUE HA CPEIOHOMECEU-
HUTE CyMH Ha BasiexuTte 10 Kpast Ha XXI B. B cpaBHeHue ¢ nepuona 1950-2005 r. B
cT. Byprac (¢ur. 3B) ce ouakBa mpe3 MeceuTe anpui, IOHU, aBTYCT U HOEMBPH, ChOT-
BeTHO ¢ 17,8 mm (37,3 %), 14,4 mm (28,2 %), 5,7 mm (19,6 %).

[locTreneHHo MOHMKEHUE HA CPETHOTOAUIIHHUTE Banexu ((ur. 3r) g0 xpas Ha
XXI B. ce oyakBa U B TpUTe uzciuensanu cranuuu. [Ipe3 nepuona 2067-2099 r. ce
OUYaKBa CPEITHOTOJUIITHUTE BAJICKHHU CYMHU Jla ca MO-HUCKH cbe 78,3 mm (15,5 %) B
ct. Koncranua, ¢ 69,8 mm (13,2 %) B c1. Bapna u ¢ 87,4 mm (15 %) B ct. Byprac B
CpaBHEHHE C HacToaumTe HUBa (nepuoxa 2006-2015 r).

PE3VIITATU OT CTATUCTUYECKHNTE MOJEJIN
CBOBPA3HO CLIEHAPHIA RCPS.5

[IporHo3upannuTe CpeTHOMECEYHH M CPETHOTOJMIIHH BaJIeKHH KOJIUYECTBA
CIIOpe]] ChCTaBEHUTE MHOKECTBEHO-PEIPECUOHHH JTMHEHHH MOJEIH CHIVIACHO CIIe-
napuii RCP8.5 3a crannunte Koncranna, Bapua u byprac 3a Tpute 6baemu nepruona
(2006-2036, 2037-2067 1 2068-2099 r.) ca nokazanu Ha Qur. 4.

YcTolurBO MOBHILIEHHE HA CPEHOMECEUHHUTE BaJIS)KHU KOJTMUECTBA JI0 Kpast Ha
XXI Bek, cipsimo niepuoaa 1950-2005 r. B ct. Koncrania (¢ur. 4a) ce ouaksa npes
Mecenute (GeBpyapH, CenTeMBpH, OKTOMBPH U HOEMBPH, CbOTBETHO ¢ 2,3 mm (7,9
%), 10,6 mm (31,5 %), 14 mm (42,4 %), 4,2 mm (9,6 %). YCTOWYNBO MOHMKCHHE HA
BAJIC)KHUTE CE OYAKBa NPE3 MECEIUTE MapT, allpuJl, FOHH, FOJIM U aBI'YCT, CbOTBETHO C
9,6 mm (33,6 %), 4,1 mm (13 %), 20 mm (48,3 %), 7 mm (22 %) u 11,2 mm (38,6
%). IloBuiieHne Ha CpeJHUTE MECEYHH CyMHU Ha BajexuTe 10 Kpasg Ha XXI B. B
cpaBHenue ¢ nepuoaa 1950-2005 r. B ct. Bapha (¢ur. 40) ce ouakBa mpe3 MECEIUTe
MapT, I0HH, IOJIU U OKTOMBPH, CHOTBETHO ¢ 2,2 mm (6,4 %), 6,8 mm (13,9 %), 21,4
mm (55,3 %), 2,9 mm (7,7 %). YcToitunBo MOHMKEHNE Ha BaJIe)KUTE CE OUaKBa Ipe3
MeceluTe SSHyapH, arpuil, Mail 1 HOeMBpH, cbOTBETHO ¢ 16,9 mm (42,9%), 8,3 mm
(19,4 %), 24,6 mm (62,7 %), 30 mm (55 %).

YcTolurBO MOBHILICHHE HA CPEHOMECEUHHUTE BAJIS)KHU KOJTMUECTBA JI0 Kpast Ha
XXI B. (cupsimo niepuoaa 1950-2005 r.) B ct. Byprac (¢dur. 4B) ce ouakpa npe3 mece-
[IUTE ampuJl, F0JIU U CENITEMBPH, ChOTBETHO ¢ 12,7 mm (26,7 %), 17 mm (44 %) u 5,6
mm (13,7 %). YcToitunBo MOHMKEHUE HA BaJIeKUTE Ce O4akBa IPe3 MEeCEeLnTe MapT,
Maii, 10HH, OKTOMBPH 1 HOEMBPH, 11pe3 nepuona 2067-2099, crotBeTHO ¢ 10 16,3 mm
(41,5 %), 11,7 mm (25,4 %), 31,9 mm 62,3 %), 25,3 mm (51,9 %) u 40,5 mm (65,5
%), B cpaBHeHue ¢ ieproaa 1950-2005 r. 3HaunTeTHO MOHIKEHNE HA CPETHOTOIUIII-
HUTE Bajiexku (Qur. 4r) 1o kpast Ha X XI B. ce o4akBa U B TPUTE U3CJICABAHH CTAHIIUH.
B kpas Ha XXI B. cCpeIHOTOIUIIHUTE BAJIEKU CE€ OYAKBA 1A Ca [10-HUCKU B CPABHEHUE
¢ nepuoja 2006-2015 r. ¢ee 125,5 mm (24,8 %) B ct. Koncranna, ¢ 92 mm (17,4 %)
B cT. Bapna u cbc 147 mm (25,3 %) B cT. byprac.
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U3BOIU

Konctpynpannte MHOXECTBEHO-PErPECHOHHH JIMHEWHN MOJIEIH OITUCBAT T00pe
BaJISKUTE MPE3 MOYTH BCHYKU MECEIH OT TOIMHATa B M3cienBaHus perrnoH. Craruc-
TUYECKOTO MOJIENTMPaHE C W3IOJI3BaHE HA MOBeYe KIMMATHYHU MOJIENTN U MPEIUKTO-
pu moto0OpsiBa Ka4YeCTBOTO Ha CTATHCTUYECKUTE MOJIENIN. BiMsHNEeTO Ha clieHapunTe
BBpXy ObJEINTEe U3MEHEHHS Ha TEMIIepaTypara Ha Bb3/lyXa U BaJIe)KUTE € eTHOIMOC-
OYHO — C TIOBHIIICHUETO Ha CPETHOTOIUIITHATE TEMIIEPaTypH Ha Bb3/IyXa IIe Ce MTOHH-
KaBaT ¥ CPEIHOTOAMIITHUTE BaJIe)KHU CYMH, U 00paTHO.

IIporHosute 3a Opaemmre 30-TONWITHA TIEpUONH, Oa3UpaHW HA CIICHAPHA
RCP2.6, moka3Bar yCTOWYHBO TOBHUIIIABAHE HA CPEAHUTE MECEUHH BaJIC)KHH CYyMH
¥ B TPUTE M3CIIEIBAHN CTAHINH TPE3 MECEUUTE SHYapH, MapT, CENTEMBPH U JIEKEM-
BpH. YCTOHYHMBO MOHMKEHNE HA U3CIIEIBAHIS KIMMaTHUEH eJIEMEHT Ce OYaKBa Ipe3
¢deBpyapu (cT. Bapna u ct. byprac), touun (ct. Koncranma u ct. byprac) u Hoemspu (B
TpUTE M3CcenBaHu cTaHInH). CPeTHOTOANITHUTE CyMU Ha BAJICXKHUTE III€ TTPOIBIIKA-
BaT Jla Ce TMOBUIIIaBaT /10 Kpas Ha 30-Te roAuHH, cIie/l KOETO 111 HaCTBIIH JIeK CIaf 10
Kpas Ha 60-Te TOIWHU, ¥ OTHOBO IIIE CE IMOBUIIAT KbM Kpas Ha XXI B., KaTo OTKJIOHE-
HUSTA CTIPSMO HACTOSIINTE HUBA HAMA J1a ca 3HAYUTEITHH.

IIporHosute crobOpasHo cuenapuit RCP4.5 moka3BaT ycTOWYHMBO TOBHUIIICHHE
Ha BaJICKUTE TIPE3 MECEIUTE sTHyapH (M B TPUTE W3CJICIBAHU CTAHITHNHN), (heBpyapH,
cenrreMBpu (cT. Koncranma u ct. Bapua) n okromBpu (ct. Koncranma u ct. byprac).
YcToiunBO TOHIKEHNE Ha BAJICKHUTE IO Kpas HA BEKa Ce OYaKBa IMPE3 MECElnTe
MapT (¥ B TPUTE U3CJICIBaHN CTAHITNHN ), Mail (cT. Korcranma u c1. BapHa) u HoeMBpu
(ct. Korcranma u ct. byprac). CpemHOTOIUIITHUTE BaJIe)KHHU CYMH C€ OYakBa c1abo ma
ce MOHMKaBar /10 Kpas Ha Beka ¢ 10 7,8 % (ct. Koncranmna) cipsmo nepuoma 2006-
2015

IIporunosure cwrmacHo cuenapuit RCP 6.0 mokasBar yCTOWIHWBO TTOBUIIICHUE HA
BaJIS)KUTE TIPE3 MECEIUTE SHyaph M OKTOMBpH (M B TPUTE M3CIEIBAHHU CTAHIINH),
deBpyapu u mMaprt (B cT. BapHa u ct. byprac). YcToiunBo MOHWKCHIE Ha BaJICKUTE
Ce OuYaKBa IMpe3 MECEIUTE arpwl © HOEMBPH (M B TPUTE U3CIIEIBAHN CTAHIIMN) U TIPE3
MeceIuTe Maii, FoHU 1 aBrycT (cT. BapHa u cT. byprac). CpeTHOTOIUIITHATE BaJICKHU
CYMH C€ OYaKBa MOCTENEHHO J1a c€ TIOHW)KaBaT U B TPUTE W3CIIEBAHU CTAHINH U B
kpas Ha XXI B. na ca mo-uucku ¢ 13-15 % B cpaBHenue ¢ nepuoaa 2006-2015 .

YcTOWYNBO TTOBHUITICHUE HA BAJICKUTE choOpa3Ho crieHapuii RCP8.5 ce ouakBa
npe3 MecernuTe centeMBpH (cT. Korcranma u ct. byprac), oktomBpu (cT. KoHcrana
U cT. BapHa). YcTOWMUNBO MOHMKCHIE HA BAJICKUTE CE OYAKBA MPE3 MECEIUTE MapT
(ct. Koncranma u ct. byprac), anpun (ct. Koncranma u ct. Bapna), maii (ct. Bapra u
cT. byprac), roan (ct. Korcranma u ct. Byprac) u Hoemspu (ctT. Bapua u ct. byprac).
YcToitunBO OHMKEHNE HAa CPETHOTOAMIITHUTE BaJIS)KH C€ OYaKBa U B TPHUTE M3CIEI-
BaHU craHmu ¢ 24,8 % (ct. Koncranma), ¢ 17,4 % (ct. Bapna) u 25,3 % (ct. Byprac)
mipes mepuoga 2067-2099 r. cnpsimo miepuoga 2006-2015 1.
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BFBJITAPCKA AKAZIEMUS HA HAYKHUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3—4 « PROBLEMS OF GEOGRAPHY
Codus 2016 e Sofia

I'EOAMHAMMWYEH MOJIEJT HA KBATEPHEPHU TEKTOHCKH
I[TPOLECHU B COOUNCKATA CEM3MOTEKTOHCKA 30HA

Teopeu Anexcues!, Mapunena Aeanapesa’, I'eopeu Kenes’

Ha ocHoBara Ha 33ﬂ’bl’[60‘ICH CTPYKTypHO-FCOMop(bOHO)KKI/I AHaJIN3 BbPXY CUMC-
TpUATa HA HAUTBXXHATA U HAlIpEeUHAaTa I[I/I(bepeHHI/IaHI/Iﬂ Ha I‘eOMOp(l)OJ'IO)KKOTO mpoc-
TPAHCTBO, ITCHCTUYHATA TUIIU3AllUA HA PAa3CCAHUTE CTPYKTYPH U JIUTOJOTO-CTpaTu-
Fpa(bCKI/ITC nu (I)aIII/IaJ'IHI/ITe 0c00eHOCTH Cce neau ga ¢c€ pa3Kkpue CCU3MOTCKTOHCKUAT
MO/JICJI Ha NPCKHU U KOCBCHU NPOCTPAHCTBCHU U JTUHAMUWYHU BPBH3KU MCIKAY padMaxa
Ha KBAaTCPHCPHUTC, 0co0eHo XOJIOUECHCKUTC TCKTOHCKHA ,E[C(I)OpMaIII/II/I " CbBpECMCHHA-
Ta HAIIPCTHATOCT Ha 3€MHATa KOpa, OT €1Ha CTpaHa, U CCU3MOJIOTUYHNA TOTCHIIUAL
" OMACHOCT, OT ApyTra.

Kntouoseu oymu: Codwuiicka cen3MOTEKTOHCKAa 30HA, KBaTCPHEPHH TpPaHCHOPMAIUH,
TEKTOHUKA

A GEODYNAMIC MODEL OF QUATERNARY TECTONIC PROCESSES
WITHIN THE SOFIA SEISMIC AND TECTONIC ZONE

Georgi Alexiev, Marinela Agalareva, Georgi Jelev

On the basis of a structural-geomorphological analysis of the deformation of the
benchmark initial denudation surface area, the supporting foothill Gelasien and early
Pleistocene inclined levels, the spectrum of river terraces, the changes in the thickness
of Neogene and Quaternary lithologycally stratigraphic and lithologycally facial
vertical sections and the stratification of ancient and young alluvial-diluvial-proluvial
mantle trains, the network of contrasting tectonic deformations which underly the
pattern of block-mosaic morphological structure of the central segment of the Sofia
seismic-tectonic zone has been identified. In morphotectonic aspect, Sofia seismic
and tectonic area is within the scope of the high west block foot of the Kraishte-
Srednogorie morphotectonic zone. In the current plastic of the Earth crust, the foot

! Nemaprament I'eorpadus B HUTTT — BAH;
BTV ,,Cs. cB. Kupun u Metoaumii;
3 IHCTUTYT 3a KOCMUYECKH W3clenBanus u TexHonorun — BAH, gjelev@space.bas.bg
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is demonstrated as an integrated and deep, peneplanationed, oro-structural pedestal.
In its morphotectonic style, a complex block-mosaic structure has been diagnosed,
which is determined by the presence of several major submeridionally-oriented
fault structures: Kolosh, Tran-Kosharevo, Pernik and Zadbalkan. These major fault
structures outline the spatial parameters of a system of sub-parallelly alternating
oro-structural chains with graben depressions and valleys between the mountains.
The northern oro-structural frame of the seismic and tectonic zone is outlined by the
massive segment of the West Balkanide horst-block morphostructure. The central
place in the internal structure of the studied area is occupied by the linearly withdrawn
from the southeast to the northwest Ruy-Plana swell-shaped horst-imaged ascent,
with relatively stable mode of slow and moderate positive neo-tectonic deformations.
The southern fence-frame of the central segment of the Sofia seismic and tectonic
zone is formed by the asymmetric Verila, Kolosh and Zemenska Mountains’ oro-
structural morpho block. In the spaces between the central swell-shaped ascent
and the southern and northern fence-frame of the studied area are - unilaterally
imposed - the Radomir and Sofia graben valleys. The main geotectonic process,
which determines the general regularities in the spatial location of the earthquakes,
is the dominant regional subductional extensional and transforming mode after Early
Paleogene stage of the development of the research area. In this background, within
the frames of the researched area, the basic seismogenerating morphostructures
appear to be the unilaterally set and asymmetric graben morphostructures: the ones
of Radomir, Sofia and Pernik. The basic energy of the impulse tectonic processes is
generated by the appearance of tensions of extension and active subequatorial and
sub-parallel abruptions, and as a result of it - a mechanism of step-like differentiation
of their hollow foundations occur most often. Quaternary geodynamic localities
fixed by contrast listric fault deformations are formed. A map of the spatial values of
Quaternary tectonic processes and linear abruptions along the Early Quaternary and
especially Holocene listric faults — the ones of Kalishte, Kolosh, Izvor, Chervena
Mogila, Radomir, North Vitosha, Iskar, Bezden-Gorna Malina and Rudartsi-Divotino
fault-flexure zone, etc. has been drawn up. The values of deformations along those
faults range between 40 and 100-120 m. The highest values of deformations are
found along the length of the fault planes of Kolosh, Izvor, Kalishte, Bezden-Gorna
Malina, North Lozen and North Vitosha, as well as the Iskar submeridional fault. On
the basis of the morphotectonic model, a direct spatial and dynamic relation between
the seismic potential on one hand, and the Quaternary extensional mechanism of
formation of the block-mosaic structure in the central segment of the Sofia seismic
zone on the other, has been found.

Keywords: morphotectonics, geomorphology, neotectonics, geodynamics, listric faults

BbBE/IEHUE

Hpe3 MOCICAHUTC ACCCTUIICTUS KBATCPHCPHUTE MO CIIN 3a MCXaHN3Ma HAa CH10-
T'CHHaA MopcporeHe3a 3aeMaT Ba’KHO MSCTO U POJI IPH OLICHKATa Ha CEU3MOJIOTMYHUA
noTeHIuaI U OITaCHOCT. HpI/ILII/IHaTa 3aTOBa CC€ KpHE B ICHHOCTTA U H606XO,Z[I/IMOCT—
Ta OT UCTOPUKO-TCHCTUYHU PCKOHCTPYKIHUHN HAa KbCHOKBATCPHCPHUTE U 0co0eHO Ha
XOJIOICHCKHUTEC TpaHC(I)OpMaHI/II/I, KOHUTO Ca CBbp3Ball CJICMCHT C PC3YJITATUTE OT UH-
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CTpYMEHTaJHHUTE HaOIOIeHHs Ha ChBPEMEHHATa HaIPerHaToCT Ha 3eMHaTa Kopa mpu
M3TPaKIAHETO HA CEM3MOTEKTOHCKUTE MoJenu. Te ca B OCHOBaTa Ha CEU3MOJIOTHY-
HUTE paHOHUPAHHS U OLICHKA Ha CEM3MOJIOTHYHATa OMACHOCT U pUckK. M3cneaBanusi-
Ta, IPOBEJCHU B HAali-aKTUBHHUTE CEM3MOTEHHH 30HH, J0Ka3axa, 4ye 3eMETPECEHUsITa
C BHCOKa EHEprusi/MarHUTyj ca CBbpP3aHU C aKTHBHUTE KBATEPHEPHH JIOKAJTUTETH,
O4YepTaHU OT KOHTPACTHMU KBAaTEPHEPHHU JIUCIOKALMHU B PAMKHUTE HA TUCHUMETPUYHU
rpabeHOBY MOHKEHUS, HAMUPALIH TPsIKa U3sBa B TUIACTHKATa Ha 3eMHara kopa. W3-
XOKAalK1 OT T€3W OCHOBAHUS B pErMOHAJICH Maliad v B peAnla HarpeJHall CTPaHH
(CALL, EC, Pycus, Mekcuxo, SAnonust, Uranus, Yunum u ap.), ce IpUCTBIN KbM Ch3-
JABaHETO HA KapTU M aTJIaCH Ha CEM3MOJIOTHYHATA OMACHOCT M PUCKa C MPHUBJIHYA-
HE Ha JaHHU 32 aKTUBHHUTE KBAaTEPHEPHU TEKTOHCKH mpornecu (Vannuci et al., 2004;
Muco et al., 2012, u np.).

B npenenute Ha nentpainus cermeHT Ha Coduiickarta CeM3MOTEKTOHCKA 30Ha,
win IlepHuinkara KOTa0BUHHA MOpdocTpykTypa, Ha 29.01.1965 . B 01 h 30 min,
HaceneHueTo oT IlepHuk, Pamomup u okonHuTe cena € 00€3MOKOCHO OT MOA3EMEH
Tpyc ¢ M=4,5. 3eMeTpeceHHeTo € MPUIMHUIO CEPUO3HN MAaTePHAIHHU IETH — [TOBpe-
I Ha 3HAUYMTEIHA 4acT OT KWInIIHaTa uHpacTpykTypa. Crien S0-roguiieH nepuos
€ PErHCTPUpPaH U yCeTEeH MOA00CH MOJA3EeMEH TPYC M MaKPOCEU3MHUUHH €(EeKTH — Ha
22.05.2012 . B 03 h 00 min 33 s ce nposiBSBa MHPBUAT U Hall-cuileH Tpyc ¢ M=5,8 u
eNHLEHTHP Ha rpaHUIaTa Ha 3eMJIMILIATa Ha cesnata Memuna 1 Butanosuu, pasmo-
noxkeHu Ha 5 km ceBeposanaaHo oT ueHTbpa Ha rp. Ilepnuk. To3u momzemen Tpyc
€ HavyaJio Ha MopeaunaTa oT aQThPIIOKOBH TPYCOBE B M3TOUHHS CErMEHT, wiu llep-
HUILIKOTO CyOCTPYKTYpHO MOHMXKeHHe, oT [lepHumko-KpacaBckust MOPPOTEKTOHCKN
xkopugop. Hauannara undopmanus e 3a 3emerpecenne ¢ M=5,8, HO MO-KbCHO ca
KOpUTHpaHH Ha M=5,6, a HIHTEH3UBHOCTTa Ha 3€METPECEHHETO ce OleHsBa Ha VI
crered no ckanara Ha MUK (Mensenes, Llnonxoep u KapHuk), kKato BBPXOBOTO
3eMHO YCKOpeHHe Ha ckaigHata ocHoBa ¢ 0,1783 g/cm’. 3emeTpeceHreTo ¢ yceTeHo
oT HaceneHueTo Ha rpagoBere Codust, [lepauk 1 PagoMup u OKOIHUTE CeNuILa, KaTto
MOA3EMHUSAT TPYC NPUUMHIBA CEPHO3HHU MOBPEIU OCHOBHO HA CTapara >KWINIIHA U
npoMunnieHa nHQpacTpykrypa. Perucrpupann ca nmopaxenus Ha Hax 8000 crpaan
OT cenuIIHaTa Mpexa (CHUMKH 1, 2, 3).

LenTa Ha crarusiTa € Ha OCHOBaTa Ha 3aJbJI00UYEH CTPYKTYPHO-T€OMOP(OIIOKKH
aHaJM3 BbPXY CUMETPHSTA Ha HAUThKHATA U HallpeyHara AudepeHranus Ha reoMop-
(hOTIOKKOTO MPOCTPAHCTBO, FEHETUYHATA THITM3ALUS Ha PA3CETHUTE CTPYKTYPH U JIU-

Cunmka 1 CuuMka 2 Cuaumka 3

4 IIpodnemu Ha reorpadusira, 3-4/2016 . 49



TOJ'IOI‘O-CTpaTI/IFpa(i)CKI/ITG n (baL[I/Ia.]'IHI/ITC 0co0eHOCTH Jla CC pasKpUAT NPEKUTE U KOC-
BCHUTC MPOCTPAHCTBCHU U JUHAMUYHU BPBH3KU MCKAY pa3Maxa Ha KBATCPHCPHUTEC,
MNPpEAUMHO XOJIOUCHCKUTEC TCKTOHCKHU ,[[e(l)OpMaLII/II/I " CbBPEMCHHATA HAIIPCTHATOCT Ha
3€MHarTa Kopa, OT €AHa CTpaHa, U CCU3MOJIOT'MYHUA NOTCHIIMAJI U OIMMaCHOCT, OT JApyTa.

METOIU 1 UHOOPMALINA

[Ipu u3ydaBaHEeTO HAa TEKTOHCKHUTE MPOIECH C KBATEPHEPHA BB3PACT BOACUIH
METO/IM ca CTPYKTYpHO-TeoMop(hosokKknuTe. MexXay TX Ha MbPBO MSCTO B M3CIE-
BaHUATa Ca NPEKUTE NPU3HALIK 3a CUMCTPpHATA B HAJIBXKHATA U HAIIpEYHara z[mbe-
pEHIMAINS Ha ChBPEMEHHATA TUIACTHKA Ha 3eMHATa KOopa, MOp(OJIOTHs i TEHE3UC Ha
MpeKaTa OT aKTUBU3UPAHU Pa3CEeIHU CTPYKTYPH, OTPA3€HU B INIACTUKATa HA 3€MHaTa
KOpa, aHAJIM3bT Ha JiehOopMaIUTE Ha ONIOPHUTE HUBA C KBaTEPHEPHA BH3PACT — pey-
HU TCPACHU HUBA, U aHAJIU3BT HA IPOMCHUTC B ZICGeHI/IHI/ITe u J'H/ITOJIOI‘O-(i)aHI/IaHHI/ITe
0COOCHOCTH Ha KBaTEpPHEPHUTE HACTIATH U JIP.

N3cnenBanero Ha KBaTepHEpPHATa TEKTOHUKA B bbarapus uma crapyu Tpaguiuu.
To3u BBIPOC HAMUPaA MSCTO B pabOTHTE HA OBJITapcKU TeoMOopQOIo3d U Teo03U
oie B cpenara Ha MuHaius Bek (Spanos, 1960; ['e1b00B U ap., 1966). Tazu unes
MO-KBbCHO € opa3Buta (Bammapos u ap., 1983; Mumies u ap., 1987; Bammapos u ap.,
1990; AnexcueB u ap., 1994; Anekcues u np., 1996; Anekcues, 1997; Anexkcues u
Ip., 1999). 3a uzsacHsBaHE XapaKkTepa U pa3Maxa Ha KBATCPHECPHUTE U ChBPEMCHHHTE
nepopMaIyy B peruoHa JIOPUHACAT pa3padoTkuTe Ha AnekcueB U jip. (2002,1995,
1997), Georgiev et al. (2011), Paurenos u ap. (2014).

Hentpamnust cerment Ha CoduiickaTta CEeM3MOTEKTOHCKA 30Ha € PErHOH, KbM
KOMTO OTAaBHa C€ MPOsABsABA TpaCH HAYUYCH UHTEPECC. ITo HUCTOPHUYCCKU JaHHU CIHH
OT Hall-pa3pylIUTEIHNTE 3eMeTpeceHus ca crananu npe3 1818, 1858, 1917 1. 3a Co-
¢wuiickust peruoH u nposisriuTe ce npe3 1965 u 2012 1. 3a Pagomupcko-Ilepuuinkoro
CEU3MOJIOTHYHO OTHHIIE Ha Abj0ounHa oT 9-12 km (Auekcues, 1995; Anekcues u
np., 1997; Mucho et al., 2012; Panrenos u ap., 2014).

BbB BpB3Ka che crananoTo 3emerpecenue Ha 22.05.2012 . u ¢ ormien u3sicHs-
BaHE Ha TeOMOP(OIIOKKUTE KPUTEPUH 338 CEU3MOJIOTUYHUS MMOTEHIMAT B obcera Ha
nentpanaus cermeHT Ha CoduiickaTa CEeM3MOTEKTOHCKA 30HA, aBTOPUTE HA HACTO-
AI1aTa CTaTUs MPOBEIOXA CHEIUAIN3UPAHU CTPYKTYPHO-TEOMOP(OIOKKN H3CIIe[Ba-
Hust (pur. 1 - mpunoxenue). [TonydeHuTe pe3ynTaTy MO3BOJSBAT Jla C€ MPHEME, e
HEeHTpaTHUIT cerMeHT Ha COUICKIS CEM3MOIIOTHYEH PETHOH CE OTKPOSIBa ChC CIie-
]_II/I(i)I/I‘IeH MCXaHHU3BbM Ha CCU3MOTCKTOHCKHA MOACII, JOII'bJIBAIIl B 3HAYHUTC/IHA CTCIICH
MO3HATHUTE TIPEKU M KOCBEHHU T'eOJIOT0-TeOMOP(OIOKKH CBOMCTBA 338 CEM3MUYHOCTTA
B HalllaTa CTPaHa M To MPaBU HAJISKJICH PETHOH 3a TI0JI00HN MOJICITHH U3CIICABAHUS.

MOP®OTEKTOHCKO PASBUTUE HA CODUNCKATA
CEU3MOTEKTOHCKA 30HA

Ot mpoBeneHMst 3aIbJI00YEH CTPYKTYPHO-TEOMOP(OIOKKH aHaIU3 B PAMKHUTE
Ha ueHTpanHus cermMeHT Ha CodwuiickaTa CEM3MOTEKTOHCKA 30HAa apryMEHTHUPaHO
ce JI0Ka3Ba JIOMHUHHPAILOTO MSCTO Ha ONOKOBHS THUI MOP(OCTPYKTYPH, pa3rpaHu-
YEeHHU OT Pa3IUYHU MO MOPSABK U TeHE3UC CyOeKBaTOPHAIHO OPUEHTUPAHU Pa3IOM-
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HU cTpykTypHu. ToBa ce uaeHTH(HIIMPA U HAIBJIHO MOTBHPIKAABA OT 3aAbJI00UCHU-
T€ CTPYKTYPHO-TCOJIOKKH M reoMOP(OIOKKH H3CICABAHNUS, POBEACHU OT penuia
uscnenoBarenu (Spanos, 1960; Ex. bonues, 1971; ['oues, 1991; Jlaboscku, 1991;
Banmapos u ap., 1982; Anexcues, 2009).

PernonanHuaT re0TEKTOHCKU CUHTE3 U MPOBEACHUTE JOKAIHU CTPYKTYpHO-TE-
oMOpGOJIOKKK H3chenBaHus nokaspar, ue Coduiickara cen3MOTEKTOHCKA 30HA T10-
naja B paMKUTE Ha JTuHEHHO u3Ternenoto banar-Kpaunmencko-CpeqHOropcko Mex-
JIyIbIOBO TIOHWXEHUE (TPOT), pa3BUTO BbPXY ThHKA (25-35 km) KOHTHHEHTAJIHA KOpa
B IO)KHaTa akTMBHA OKpailHMHa Ha Musuiicko-IlonTuiickara miuouya (HawueB u np.,
2003). dopmupaHeTO Ha TOBa MOHM)KEHHE CE CBBbP3Ba C BOAELIATAa POJIS HA PErHO-
HAJHUS CYOIyKIIMOHHO-EKCTCH3UOHHO-TPAHC()OPMEH PEXKUM IMPe3 KbCHOATMUUCKHS
TEKTOHCKH LUKBJ. TO3U TPOT € HAOKEH ¢ MapalieJieH U bIJIOB AUCKOPIAHC BHPXY
XETEPOTCHHU U PAa3HOBB3PACTHU I'€OJO0KKU CTPYKTYPH — PAaHHOAIIHUICKH, paHHOAB-
CTPUIICKU, HO INIABHO KHCHOABCTPUNUCKH CTPYKTYPU, KOUTO YACTUYHO WM HAIIBJIHO
ca JICHyJUpaHu U ce pa3KpuBa noannuiickusaT pynaament (l'oues, 1991; JlaboBcku,
1991; Dabovski et al., 2002; Cnupunonos, 1999; Haues u ap., 2003; Anekcues,
2009). Heotnenum n JOMHHUpAL] ChCTaBEH €JIEMEHT B o0cera Ha LEHTPaTHHS Cer-
MmeHT Ha CouiickaTa CEM3MOTEKTOHCKA 30Ha € aMMUHCKUSIT HaJCTPOCUEH KOMILIEKC,
KOMTO BKJIIOUBA CIEIHUTE CTPYKTYPHHU €TAKU: TPUACKO-IOPCKU, TOPHOKPEIEH, MIla-
JIOTIAJICOTCHCKU U HEOTCH-KBAaTEPHEPEH, KOUTO HAMHPAT MPSIKO OTPAKEHUE B ChBpE-
MEHHATa TUIaCTUKA U CTPYKTYpPa Ha PETHOHA.

Ot aHa/IM3a ¥ UHTEPIPETAIUSITa Ha TeO(DU3NUHUTE JTAHHU B TJIOOYMHHHUS CTPO-
ex Ha CoduiickaTa cen3MOJIOTUYHA 30HA SICHO C€ JIMArHOCTHUIMPAT TPH IUIACTUHH,
pasrpaHUYeHu OT BBIHOBOJ M TpaHunure ,,Konpan™ m ,,Moxo®, noka3samu xopu-
30HTAJIHOTO pa3cioeHue Ha 3emHarta kopa (Jlaues, 1988). [maBHuTE reodusmunm
TPaHUIM IJIABHO JCHUBEIUPAT OT CEBEpP Ha 0T, KaTo rpaHuiara ,,Moxo* or 30 km
IbJI0ouMHA o) Musuniickara ruatgopma miaBHO ce noHmkasa 10 40-50 km mox
Puno-Pononckus macus.

Coduiickara cen3MOTEKTOHCKA 30Ha Momnaja B oocera Ha FOrozananHara BUCOKO
reorepmaiiHa 30Ha (Dobrev et al., 2006). Ot aHanu3a Ha ITBTHOCTTA HA TeOTEPMall-
HOTO II0JIE C€ YCTaHOBSIBA, Y€ TO CE€ OTIIMYaBa C MAKCUMAJIHU CTOMHOCTU Ha MPUIIO-
BBPXHOCTHHS TOIJIMHEH MOTOK 3a cTpanara (ot 60 1o 80 mW/m?). BbB BhTperiHara
CTPYKTypa Ha Ta3u cyOMepHIMOHATHA, TOIYSPTAaHO KOPOBOMAHTHITHA TeoTepMaTHa
30Ha, SICHO Ce OTWICHsBAT JBa Jiokanurera: Coduiickara reoTepMHUYHA AHOMAJHS C
Hal-BUCOKA ITBTHOCT HA TOIIMHHUA NOTOK U Puno-Ilupunckara mpocTopHa reotep-
MajHa aHoManus. Ta3u ,,ioarpsrTa“ reorepMaiHa 30Ha € CETMEHT OT OCHOBHUSI I'€0-
EHEeprueH MOTeHIMAN Ha cTpaHata. [IpocTpancTBenute mapamerpu Ha Coduiickara
CEU3MOTEKTOHCKA 30HA HAITBJIHO C€ KOPEJIUPAT WK Ce SBSBAT HAIIBJIHO KOM(POPMHH
Ha ceBepHUs cermeHT oT KOro3amagHara reorepMaiHa 30Ha.

[Ipu aHanu3a Ha CTPYKTypaTa Ha TOIUIMHHOTO I0JIe HA PA3JIMYHU JIbJIOOYHHU B
3emHara kopa (ot 0,5-5-10-20 1o 30 km) e moTbpceHa 1 IPOCTPAHCTBEHO-TEHETHYHA
BpPbB3Ka MEXK/Y OTIIMYUTEIHUTE YSPTH HA OTJCIIHUTE IeOTEPMATHA aHOMAIHH (OTHU-
I1a Ha TeHEepUpaHe U KOHIICHTPALUS Ha TOTUIMHA), TIXHATA EHEPrOEeMKOCT KaTo Mpu-
YIHA 33 HAIIPETHATOCTTA B PAMKUTE HA 00OEMHUTE U JTUHEWHU CTPYKTYpHU (hOopMHU, OT
€/IHa CTpaHa, U TAXHOTO FeOJIMHAMUYHO MOBeieHue, oT npyra (Dobrev et al., 20006).

B mopdorexToncko otHomenue Cogpuiickama ceusmomeKmoncka 30na 3aema
LEHTPaHO MsCTO B 00cera Ha BUCOKOTO 3amagHo ONOKOBO cThhano Ha KpauieH-
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cko-CpenHoropckara MOpQOTEKTOHCKA 30Ha. B chBpeMeHHaTa miacTuka Ha 3eMHaTa
KOpa TO c€ IEMOHCTpHpa KaTo MHTErpHpaH U ABIOOK MEHEMJICHU3UPaH OpPOCTPYK-
TypeH nuenectan. HeroBute TeMeHHHU apeanu ca AMCKOPIAHTHO CPsI3aHM OT MHU-
[[MaJHaTa U U3XO/IHA JIEHY/allMOHHA MTOBbPXHUHA, pa3BuTa Ha okoso 1000-1400 m,
Ha (hOHA Ha KOATO ce OTKposiBa Buromikara KynosHa MOpGocTpyKTypa (AJEKCHEB,
1994, 1997). Mop(hOTEKTOHCKHSIT CTHIT Ha MTUEISCTATHHUS CETMEHT MHTETPUPA CIIOK-
Ha OJIOKOBO-MO3aM4yHa CTPYKTypa, KOSTO C€ ONpeAeis OT HaJMYHETO Ha HSIKOJIKO
IIaBHU CyOMEpHIMOHAIHO OpUEHTHPAaHU pa3noMHu cTpykTypu: Komomkara, TpbH-
cko-Komapesckara, [lepuumkara un 3agdankanckara. Te odepraBar mpoCTpaHCTBeE-
HUTE apaMeTpH Ha CHCTEMa OT CyOmnapaneiHo PeAyBally ce OPOCTPYKTYPHHU BEpUTH
C MEXIYTJIaHWHCKH IpaOEHOBU MOHIKEHUSI U KOTJIOBUHU (¢wur. 1).

Ceseprnama opocmpykmypHa pamka Ha CEN3MOTEKTOHCKATa 30Ha Ce odyepTaBa
OT MacHBHHMSI CETMEHT Ha 3anajHo0alIkaHUIHATa XOPCTOBO-0I0KOBa MOPPOCTPYKTY-
pa. B HeliHUsI BbTpEILIEH CTPOEIXK SICHO U3IIBbKBA IIABHUAT OPOCTPYKTYPEH KOPITyC Ha
Kosuumko-Pxancko-Mypraiikara Bepura, OWIHATE TPOCTPAHCTBA HA KOATO ca JTU-
CKOPJAHTHO CpsI3aHM OT IIbPBUYHATA M HEKOJOKPATHO PerjlaHupaHa U3XOAHA JeHY-
JalMOHHA MOBbPXHKUHA. OTaenHN (parMEeHTH OT Hesl ca Pa3BUTH B XUIICOMETPUYHHS
nuana3o” oT 1800 go 2000 m.

["bHKOBO-HABIAYHUSAT CTPOCIK HA BEpUTATa IMa MACHBEH OPOCTPYKTYPEH CTHII —
0JIOKOBO-PA3IOMHUSIT CTPOEK € C BEPTUKAJIEH pazmax okoiio 1400 m OoT moAHOKHETO
110 OMJTHUTE YacTH Ha KOpIyca. B HeroBust BbTpeEIIeH CTPOEK Ce OTKPOSBA JTUCTPHY-
HOTO YenmbHCcKO-Co(UICKO TMHEWHO CKIOHOBO CTHIANO, TEMEHHUTE Y4acThIH Ha
KOETO ca pa3BUTH B xurncomerpuunus nosic 1000-1200 m.

B®B ¢vmpewnama mopgomexmoncka cmpykmypa Ha W3CIEIBaHHUS DPETHOH
CPEAMIIHO MSICTO 3aeMa JIMHEHHO M3TEMIEHOTO OT IOTOM3TOK Ha ceBeposanan [lnan-
cKo-Pyiicko Baoo0pa3HO XOPCTOBUAHO U3AMTaHE ChC CPABHUTEIHO CTAOMIICH PEXKUM
Ha 0aBHU U YMEPEHHU MMO3UTHBHU HEOTEKTOHCKH Aedopmanun. B HeroBata BpTpenina
MOP(OTEKTOHCKA CTPYKTypa ca uHTerpupanu Bepuio-I'onodbspacko-UYepHoropckara
n Buromxo-JlronnHcko-3aBaickara OpoCTpYKTypHa MBHLA. B MeXIWHHOTO mpoc-
TPAaHCTBO BbPXY XETEPOreHHa OCHOBA € HAJIOKEH M MHTETPUpPaH B 0011aTa MO3UTUBHA
MOPQOCTPYKTypa MacCUBHHUAT B MOPPOTEKTOHCKO oTHomieHue [lepuumko-Kpacas-
CKH MJIaJI0NIAIeOTeHCKHU (MTPHabOH-0IUTOLEHCKH) KOTIIOBHHEH Kopunop. Ha dhona na
TO3H BBTPEILICH BaJl PS3KO C€ OTKPOSIBA C aKTMBHO HEOTEKTOHCKO Pa3BUTHE M TTOBH-
HIeHa ChbBpEMEHHA IMHaMUKa Buromnikara KymnoiaHa MOpQoCTpyKTypa.

FOoicnama ocpadna pamxa na uentpannusi cermeHT Ha Coduiickata cenzmo-
TEKTOHCKa 30Ha ce odopMst OT acumeTpuuHusi Bepuno-Komomko-3emencku opoc-
TpyKTypeH Mopho0ok. B HeroBara HauIbKHa OpHEHTALUS SICHO C€ UISCHTU(DHUIIHPA
eKBaTopuanHa AudepeHIralus CbC CTHIIAJOBUAHA Oporpad)cka JUPEKTPUCa, KOSITO
o0yciaBsi CTHJIa HA TEMEHHUTE yYacThIIM, Pa3BUTH B IIMPOK XUIICOMETPUYEH JHara-
30H oT 800 mo 1500 m. B oporpadckara cTpyKTypa SICHO ce OTKpOsiBa aCUMETPHUYCH
CTHJI HAa OPOCTPYKTYpHATa MBHLA — CTPBMEH pa3celHO 00yCIOBEH CEBEpEH MaKpo-
CKJIOH U CTBIIAJOBHU/IEH I0KEH, 0(popMeEH OT MOP(OIOKKU MPEICTABUTETHHI OAHOXK-
HU HaKJIOHEHW HUBA, KOUTO CPS3BaT CEAMMEHTHUS M JICKONOIATINB Ha JeHyJalus
MJIaZ0NaICOTeHCKU CTPYKTYPEH E€Tax.

B reoMopdos10KKOTO IPOCTPaHCTBO I0KHO OT MacuBHara bamkanugHa opoc-
TPYKTypHa paMKa eIHOCTpaHHO e 3anoxeHa CoduiickaTa KOTIOBUHHA MOP(POCTPYK-
Typa. Helinusr 1oxeH 6opa ce odopms ot mmpokoTo Pyiicko-Ilnancko BanooOpaszHo
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u3aurane. B mimactukara Ha 3eMHaTa Kopa KOTJIOBHHHATa MOPQOCTPYKTypa ce OT-
KpOsiBa Karo acUMETPHYHA KOTJIIOBHHA, HAJIO)KEHA BHPXY XETEPOreHHATa re0JIOKKa
ocHoBa Ha banar-Cpennoropcko-IIoHTHICKYS TPOT, pa3BUT B I0YKHATa aKTMBHA OK-
paiinuHa Ha Musuiickara rioua (¢wur. 1).

Cnbe cBOSITa HaNpeuHa ¥ Ha UTkKHA AudepeHranus, THIIOBETE JOJIMHHA MpeKa,
0000111eH TeKTOHOMOpP(EH CTHI, BbTpeleH cTpoex U crpykrypa Coduiickara rpa-
0eHOBa KOTJIOBMHA Pa3KpHUBa CBOSITA aCHMETPUYHA MOP(OTEKTOHCKA PUpPoJa, apa-
TeHETHYHO CBbp3aHa ¢ eHjoreHHara Mopgorenesa. OT qeTallHUS CTPYKTYPHO-T€0-
MOP(QOJIOKKHM aHATN3 Ha TpUAIaTa ,,peed-BeecTBO-CTPYKTYpHa hopma“ ce nonass
BOJIEIIOTO MSCTO M POJIsl HAa PETHOHAJIHUS KbCHOAIMUICKH €KCTEH3MOHEH PEKUM Ha
MopdoreHesa B miactukara Ha Coduiickara kotnoBuHa (Asnekcues, 2009).

AnyBuanHara HU3MHA B paMkuTe Ha Coduiickara KOTIIOBUHA CHBIIA/Ia C IIUPO-
KaTa OCHOBA Ha INIaBHATa TpaH3UTHA aonuHa Ha p. Mckbp. B cermenra ot [lanuape-
BO 710 c. bupumupiu KbM HEMHOTO KOPUTO LIEHTPOCTPEMUTETHO Ca HACOUEHU JIBE
IJIaBHU IPUTOYHM PEYHO-TOJMHHM cHUcTeMHU — Ha pekute bnaro u JlecHoBcka. To3u
CErMeHT Ha KOTJIOBUHHATA OCHOBA € JIEKO HakJIoHeHa oT 650 m Ha tor 10 500 m Ha ce-
Bep. B ceBepHUs cerMeHT Ha KOTVIOBUHHOTO JbHO CE€ OTYJIEHSIBA ajlyBHaJIHA OCHOBA,
KOAITO C€ pa3IIMpsiBa B IIOCOKA Ha JIBETE CPEIIYNOI0KHO U3TETNIEHH TJIaBHU IPUTOY-
HU JIOIMHHU CUCTEMH — Ha 3allajl JUHEHHO MMOHMKEeHHUE 10 AoinHara Ha p. biaro n
JIOKQJTHOTO aHOMAJIHO MTOHMKEHHE, KOETo C€ pa3lInpsBa B U3TOUHUS CETMEHT Ha KOT-
JIOBUHHOTO JbHO MO JoJMHAaTa Ha p. JlecHoBcka. Mopdoxuaporpadckara oc Ha ToBa
JIOKAJTHO MTOHMKEHHE € OPUEHTUPAHO B CEBEPO3aIaA-IoTOM3TOYHA [TOCOKA U € pa3BU-
TO cyOmapanenHo Ha ceBepHus 6opa Ha Coduiickara rpabeHoBa nenpecus, 00ycio-
BEH OT OTpULATENHUTE AedopMannu mo miockocTra Ha Herymesckara aucTpuyna
pacenHa cTpykrypa u YenbH-I opHOManuHcKaTa pa3cenHo-uekcypHa 30Ha. Yoenu-
TEJIHU JOKA3aTeJICTBa 3a KBaTepHEpHATa aKTHBHOCT B 00cera Ha JIMHEHHOTO OHMKe-
HHE ca Ae0ennTe aayBUAITHO-NPOTYBUAIHN HACIIATH, aHOMATHOTO MPOCTPAHCTBEHO
pasBUTHE HA 3AMBHUTE AJTyBHAJHH TEPAcH M JIMIICATa Ha IBIHUS CIEKTBD OT PEUHH
Tepacu Mo AbJHKMHATA Ha LIEHTPOCTPEMUTENHATA PEYHO-/I0JIMHHA MPEXa.

OT reonoXKuTe, reopU3MIHUTE U 0COOEHO OT COHIAKHUTE JTAHHU CE Pa3KpHUBa,
ye Coduiickara rpabeHOBa KOTIIOBHHA MMa CIIOKEH BHTPEHIHOOIOKOB CTpoeK. Toi
ce CBbp3aBa ¢ MEXaHU3Ma Ha OJIOKOBO-Pa3IOMHOTO pa3najaHe Ha HeliHaTa OCHOBA B
YCIIOBUSITa HAa €KCTEH3MOHEH TEKTOHCKU PEXHM, WM Bb3HUKHE Ha HAIPEXEeHHs Ha
OITBH W cyOmnapaJielHu pa3ceqHH Pa3KbCcBaHHUA. TO3U PEKUM ONpesels eqHOCTPaH-
HOTO 3aJIO)KEHHE, ACUMETPUYHHUS T'€OJIOKKH CTPOEK M MOP(OTEKTOHCKHS CTUI Ha
koTioBrHara. KOKHUAT pparMeHT OT KOTIIOBUHHOTO IBHO € MO-BHCOKO U3AMTHAT U C
no-Maika ae0erHa Ha HeOTeHCKaTa HaACTPOIKa, a B CEBEPHUSI CETMEHT KOTJIOBHH-
HOTO ABHO € MO-IBJIO0KO MOThHANO. JloKa3aTesICTBO 3a TOBa € OBUIIABaHEe JAcOeu-
HaTa Ha HEOT€HCKUTE CEAMMEHTH OT IOT Ha ceBep. TsaxHata nebennHa Bapupa oT 60 m
npu OBua kymen u gocrtura 10 800 m kbM miockocTTa Ha Herymesckara TucTpuyHa
pascenna crpykrypa (Banmapos u ap., 1973). Bepruxkanuusr pa3zpe3 Ha HEOTEHCKUTE
CEIMMEHTH 3aThBa Ha CEBEP/CEBEPOU3TOK ¢ HAKIIOH OT 8 710 10° 10 mocoka Ha pas3ce-
Hara cTpykTypa. OCcBeH TOBa C yBeIMUaBaHETO Ha JeOeTMHaTa Ha HEOTeH-KBaTepHEp-
HUsI KOMIUIEKC ce HaOloaBa U yBennyaBaHe Ha Oposi Ha BMECTEHHUTE B TSIX BBIVIMII-
HU XOpH30HTH. Bcuuko ToBa cBuaeTescTBa U 1oka3Ba, ye Coduiickata KOTJIOBUHHA
€ eIHOCTPaHHO 3aJiokeHa rpabeHoBa Aerpecus MO IbDKMHATa Ha 3a10aiKaHCKus
paznom (Anekcues u ap., 1997).
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B mnactukara Ha 3eMHara kopa Mexay Pyiicko-Ilnanckoto BanooOpaszHO H3-
nurase ot cesep u Bepuno-Komnomikara oporenHa uBHIa OT I0XKHaTa CTpaHa € efl-
HOCTpaHO HaJoxeHata PamoMupcka rpabeHOBa KOTIIOBHHA, KOSITO SICHO TIOKa3Ba BU-
COKa CTeIeH Ha reojoro-reoMopoiokka koHGOpMHOCT. B muiacTukara Ha 3eMHara
Kopa T4 c€ OTKpOsIBa KaTO aCUMETPUYHA KOTIIOBHHA BbPXY XET€pPOr€HHAaTa reolokKa
ocHoBa Ha banar-Cpeanoropcko-lIloHTHICKHS TPOT U KBa3UILTATPOpMEHH (pparMeH-
TH OT I0KHaTa nepudepusi Ha Musniickara mioda (¢ur.1).

Ha ocHoBara Ha aHanu3a Ha CHMETpUSTA B HalpeyHaTa W HaJUIbKHATa aAude-
peHIMaLus Ha MJacTHKaTa Ha 3eMHaTa Kopa, TUIIOBETE JOJIMHHA MpEXa MU TEKTO-
HOMOP(HHUS CTHJII, BBTPEIIEH CTPOEK U CTPyKTypa Pamomupckara rpabeHoBa KOTIIO-
BUHA Pa3KpHBa CBOSITa acUMETpUYHAa MOP(POTEKTOHCKa mpupoaa. CBUAETEICTBO U
JIOKa3aTeJICTBO 3a TOBA €, Y€ B HalmpeuHara AudepeHnranus Ha rpabeHoBaTa KoTio-
BUHA C€ JUArHOCTHLIUPA AUCUMETPUYCH HAIIPEeUeH PO — CEBEPHA OPOCTPYKTYP-
Ha paMKa, KOSITO TJIaBHO MPUA00MBa CTHIIATOBHIEH CTHI (0110, pa3ioMHa IIOCKOCT,
HaKJIOHEHO TIOIHOKHE U ayBUAHA HU3UHA) U MAaCHBEH, CTPBMEH I0XKeH Oopn, ma-
pareHeTHYHO CBbpP3aHU C eHJ0reHHaTa Mopdorenesa. OT IeTalIHus CTPYKTypHO-Te-
OoMOp(OJIOKKM aHAIN3 Ha TpHajara ,,pened-BemecTBo-cTpyKTypHa popma™ ce pas-
KpHBa JINJMpAIaTa poJisd Ha PErHOHATHNS KbCHOAIMUICKN €KCTEH3MOHEH MOZIET Ha
MopdoreHesa B mactukara Ha Coduiickara kotnoBuHa (Asnekcues, 2009).

AnyBHanHaTa HU3MHA B paMKuTe Ha PajoMupckara KOTI0BHHA ChBMAJIA C LIEH-
TPOCTPEMUTETHHS THUII PEYHO-I0JIMHHA MpeXka Ha IVIaBHATa OTBOJHUTEIIHA apTepHs
—p. Apkara. B cermenTa ot ¢. JlensiH Ha M3TOK/IOTOM3TOK [0 BIMBAHETO M B TPAH3HT-
Hara gonuHa Ha p. Ctpyma nipu c. [Ipnboii KoTIOBUHHATa OCHOBA € JIEKO HAKJIOHEHA
Ha 3amaj/ceBeposanal — oT 700-650 no 600-620 m. B u3TOUHUS CETMEHT Ha KOTIO-
BHHHOTO JIbHO B OT/IE€JHM Y4acCTBIM alyBHAHATa HU3MHA C€ pa3lIMpsBa MO MOCOKa
Ha MPUTOYHHUTE JAOJMHH, OTBOJHSBALIM OTpaJHUTE Oporpacku paMku — JlukaHcKa,
Maruna, bapara u ap. Ha 3anan mexny c. M3Bop u xn cnupka ,,Kanmxynuna® e
¢dbopMupaH TeceH U HUCHK CyOMEpUINOHAIEH HapeyeH mpar — 10 12 m Haja OKoJ-
Hara ajxyBHalHa HM3MHA. [IpencTaBisiBa ocTarbueH majeoparMeHT OT MajieoreH-
ckust Kanmmencku Harpeuen npar. Toii e hopmMupan oT 3aJ10)KeHUETO Ha M3BOpeKus
cyOMepHIHOHAaJIeH pa3ce]] ¢ KbCHOKBaTepHEPHA Bb3pacT. [locnenHusIT mpeoprueHTH-
pa monuHaTa Ha p. Apkara Ha ceBepo3amnai. Toa o0ycnass GopMHUpaHETO HA IBIro-
BHJTHO aHOMAJTHO TIOHM’KE€HHE, KOETO IUIABHO C€ CBBbpP3Ba C ajyBHaJIHaTa HU3MHA Ha
TpaH3uTHaTa JoiauHa Ha p. Ctpyma. [Ipsika n3sBa oT MposiBUTE HA AaKTUBHUTE TEKTOH-
CKHM HalpeXeHHs U OTpULaTeTHH AeopMalny 1Mo AbKUHATa Ha M3Bopekust pascen
MIpe3 KBaTepHepa ca CIEeHUTE SIBICHUS: IPEOPHUEHTAIMS Ha JoJIMHAaTa Ha p. ApkaTa
Ha ceBepo3amnajl KbM TpaH3UTHaTa JoiuHa Ha p. CTpyma; psizka mpoMsHa B JeOenu-
Hara Ha KBaTePHEPHUTE Hacard B OJIM300CT J10 pazceaHara miockocT Ha Komomrkara
JUCTPUYHA pa3ceHa CTPYKTypa, MposiBaTa Ha MacoBH 3a0saTsBaHus U Ap., Ha GoHa
Ha KOMUTO ce OTKposiBar — ['epena, PakoBumiko n HeroBancko 6mato.

KbM Hali-HMCKHTE ydacTblM OT ajlyBHaJIHaTa KOTJIOBUHHA OCHOBA € IPUBBp3a-
Ha U 1aBHaTa Mopdoxuaporpadceka oc — 1oJuHaTa Ha p. Apkara. Ts e opueHTHpaHa
B CEBEPO3aIa-Iorou3TOuHa MOCOKa, KaTo € pa3BUTa cyOmapaneiaHo u B OIU30CT 110
10kHUS 60opa Ha Pamomupckara rpabeHoBa nenpecusi, 00yclIoOBeHa OT OTpULATEIHU-
Te nedopmanuu 1o miockoctta Ha Konomkara pasceqna ctpykrypa. CBHIETEICTBO
3a TOBA € MPUBBP3AHUAT KbM HEWHaTa IJIOCKOCT MEPMAaHEHTHO MOTHBALL] aTyBHAJ-
HO-/IeTyBUATHO-TIPOJTyBHAJIEH el () OT HalOKeHN HAHOCHH KOHYCH. YOeTuTeIHn
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JIOKa3aTeJICTBa 3a KBaTepHEPHATa aKTUBHOCT B 00cera Ha IIMpOKaTa alyBHalHa HU-
3uHa ca aebenute oT 80 1o 100 m BepTHKaTHH pa3pe3n Ha KBaTEPHEPHUTE aTyBHAI-
HO-TIPOJTyBHAJIHU Hacliaru, MacoBute 3abmnatsBanus (Herosancko, Pakoumiko Omna-
To, ['epena u Ap.); aHOMATHOTO IPOCTPAHCTBEHO PA3BUTUE HA 3aJIMBHUTE ATyBUATHH
TepacH U JIMICAaTa Ha bJIHUS CIIEKThP OT PEYHH TepacH Mo AbKUHATA HA IIEHTPOC-
TpEeMUTETHATa PEYHO-T0JTMHHA MPEKa.

Ot reonoro-reopusnyHaTa HHPOPMAIHS U 0COOCHO OT COHAAKHHUTE JaHHU CE€
paskpuBa, ye Pamomupckara rpabeHOBa KOTJIOBHHA MMa CIIOXKEH BHTPEITHOOJIOKOB
CTPOEK, CBbP3aH C MEXaHW3Ma Ha OJIOKOBO-Pa3IOMHOTO pa3lajaHe Ha HelilHaTa OCHO-
Ba B YCIIOBHSITA HA EKCTEH3UOHEH peskuM. ToH onpenens eIHOCTPaHHOTO 3aJI0KEHUE,
ACHMETPUYHUS TEOJIOKKH CTPOEK U MOpPoTeKTOHCKHU cTril. KOKHUAT hparMeHT Ha
KOTJIOBUHHATA OCHOBA € ABJIOOKO MOTHHAJ KbM IJIOCKOTTa Ha Konomrkara pascenna
CTpyKTypa. BepTukanHusT pa3pe3 Ha KBaTepHEPHHUTE Hacjard € B auamnazona ot 60
1o 100 m (Spanos, 1960). Ha ror ot Pyiicko-IInanckoto BanooOpa3Ho U3AUraHe €
(dbopMupaHO CTHIATOBUIHO MOAHOXKHE, BKIIOYBAIIO ABa cyOnapaneiaHu Mopgdooio-
Ka, pasrpannueHn ot YepBenomorwmickus pascen (ur. 1). [To-BUCOKO M3AMTHATHST
KapOoHaTeH JrHeeH MOp(hoOIOK € OpPOHUpAH OT THHKA U IUTBTHO CIIOEHA MOKPHUBKA
OT BapoBUKOBH OpekuH. [1o-HUCKUAT OJIOK € pa3moKbcaH OT MPUTOYHATA PEYHO-/0-
JMHHA MpeXa Ha p. ApKara U NpsKO KOHTaKTyBa ¢ HeliHara ajdyBuaiHa Hu3MHA. OT
3ara/ji HaKJIOHEHOTO MOJHOKHUE Ce Cpsi3Ba OT cyOMepuauoHanHara Pagomupceka pas-
celHa CTPYKTypa, IO IbJDKMHATa Ha KOATO € BIO)KeHa ponuHata Ha p. Crpyma. Ot
npecuuaHeto Ha Pagomupckus cyOmepuauoHaneH pascen ¢ llepHumkus cyOexBa-
TOpHAJICH PasjioM B perroHa Ha rp. baranoBuu ce opopms oOIUpeH KBaTepHEPEH
JIOKAJIUTET Ha KOHTPACTHU TEKTOHCKM Jedopmanuu. B ceBepHa mocoka Pagommp-
CKHUST pa3cell MapKupa 3anajaHara nepudepus Ha Ycoumko-CTpaXHIIKUs cyOMepu-
JUOHAJICH HalpeyeH Npar, KOUTo sicHO pa3rpannyasa [lepaumkoro ot bpe3Humkoro
cyOcTpyKTypHO oHMKeHue. [locineqHoTo ce oTnuaBa ¢ mo-mMajika aedeHa Ha pas-
pe3a OT MajeoreHCKH CEAUMEHTH B CpaBHEHHE C M3TOYHHS CETMEHT Wi oT [lepHum-
KOTO CyOCTPYKTYypHO MOHWXeHHe. B orceukara mexnay rp. Pamomup u baranosun
pasceqHara CTpPyKTypa pa3KbCcBa TPHACKO-IOPCKO-KbCHOKPEIHUTE U MaJICOTCHCKUTE
CEIMMEHTH, B pe3yNTaT Ha KOeTo ce popMHUpa IBbJIOOKUAT U IIHPOK YapaaKkcKku aHTe-
LIE/IEHTEH MPOJIOM.

OxHusT 60pa Ha Pagomupcekata komioBuHa ce 0opMs OT MtockocTTa Ha Ko-
JIOIIKaTa pa3celHa CTPYKTypa, KOATO C€ JEMOHCTPUpPA OT MAaCHUBEH MaKPOCKJIOH,
aKyMYJaTHBHO MOJHOKME M CHCTEMa OT MOTHHAIM, HAJO)KEHHM HAaHOCHU KOHYCH,
odopmsium nmpuckioHoBus nuieiid. ToBa cBuIeTeNnCTBa U [0Ka3Ba, ye Pamomupckara
KOTJIOBHHA € eTHOCTPaHHO 3aliokeHa TpadeHoBa Jenpecus Mo AbkuHara Ha Ko-
JIOIIKaTa JTUCTPUYHA pa3cenHa cTpykTypa (Asnekcues, 2009, 2012).

BbaokoBo-mo3anunara crpykrypa Ha Coduiickara CeM3MOTEKTOHCKA 30HA CE
ompezesnsi OT HAKOJKO IMIaBHU Pa3OMHM JIMHUM — 3andankaHckata, [lepHuikara,
TpbHcko-Komapesckara u Mapumikara. Te3u OCHOBHHM Pa3JIOMHH JIMHUM UHTETPH-
par mpecTaBUTe 3a Pa3IOMHH CTPYKTYpPH B Pa3KpUTHTE U MOTrpedaHu Mo MIia10a-
NUICKUTE CEIMMEHTH U Hacllaru B rpabeHOBHTE Jienpecu. TaknuBa ca ycTaHOBEHHUTE
u u3BecTHU pascenn — Herymesckust, Uckbpckust, [lepanmkust, TpbHcko-Koma-
peBckust, Konmomkust u ap. (Spanos, 1960; bonues, 1971; Tekr. cTpoex, 1973, u
ap.). IIpu MopdoTekToHCKUS MoAX0N 0COOCHO BHUCOKA CTOHHOCT MMa JUAarHOCTH-
UPAHETO IO Te0I0Tr0-reoMOpOIOKKN Oee3r M MPHU3HALM Ha Mpekara OT aKTH-
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BH3MpaHU MPe3 HEOreH-KBaTepHepa pa3CceHu CTPYKTYpH B IUIACTHKATa Ha 3eMHaTa
kopa — Konomkust, Yepsenomoruickus, Kanumanckus, Panomupckus, Uckbpekus,
CesepHoBuromkusa, CesepHonosenckus, YenbH-I opHomanuuckara u Pynapcko-/lu-
BOTHHCKATa pa3ceqHO-(IeKCypHa 30Ha.

B pamkure Ha Coduiickara CEM3MOTEKTOHCKA 30Ha Momnajar u (parMeHTd oT
banar-CpegHoropckara ByJIKaHCKa OCTPOBHA JIbra ¢ KbCHOKpPEAHAa M paHHONAaJIe-
OreHcKa Bb3pacT. ToBa € mpencTaBUTETHHAT (parMeHT OT JHMHEHHO H3TervieHara
[Inancko-Buromko-3aBancka HBHIIA OT BYJIKAHO-TIJTYyTOHUYHU U BYJIKaHCKH CTPYKTY-
pu (daborcku, 1980; Barmapos u np., 1997).

Ha ocnoBara Ha npoBeneHHs CTPYKTYPHO-T€OMOP(HOJI0KKH aHaIU3 Ha TEKTOHO-
MOp(HHTE CBOICTBA M B3aMMOOTHOILICHHUS B TPUAAaTa ,,pee]-BelecTBO-CTPYKTypa
Ce yCTaHOBsIBa, 4e pa3BUTHEeTO Ha baHar-CpeqHOropcKus MEKIYIbIOB TPOT, B T.U. U
Coduiickara ceU3MOTEKTOHCKA 30Ha, € TSCHO CBBbP3aHO ChC CYOqyKIIMOHHO-EKCTEH-
3MOHEHUS] MoJieNl Ha MOp(oreHe3a Wik 0JOKOBO-MO3aMYHOTO pa3lajaHe Ha Heoas-
NUCKKsl OMBEPreHTEeH M acMMETpUuYeH oporeH Ha bamkanckus momyoctpoB (Aue-
kcueB, 2009). CHHKMHEMaTHYHO C aKTHBHAaTa KOHTHHEHTaJ Ha Tagporenesa (pudro-
reHesa) OT ABJIOOYrHA ce POPMHUpa BB3XOAAM] TOMIIMHEH MarMaTHYeH MOTOK, KOMTO
o0ycnaBsi eKCXyMUpaHe Ha HUCKUTE M CPEJHHUTE HUBA Ha 3eMHaTa Kopa. Bp3HukBa
u ce popmupa MOp(HOreH OT eKCXyMUPaHU MeTaMOpHHU sapa (CBOAOBH M KYIOIHU
MOPQOCTPYKTYpH) U MPOCTPAHCTBEHO U TEMIIOPAITHO CBbP3aHa CHCTEMa OT HaJoXKe-
HU OKOJIOCBOJIOBU rpabeHoBuaHM moHMKeHus (['oues, 1991; Jlaboscku, 1991; Cnu-
punonos, 1999; Anekcues, 2009). MexaHu3MbT Ha opMUpaHe Ha TpaOCHOBHU KOT-
JIOBUHHU € CBbP3aH C €KCTEH3MOHHHUS PEXHUM U 3aJI0KEHUE Ha MJIACTUYHHU U KPEXKHU
JUCTPUYHHM pazcennu nepopmanun. [lonoOHMIT MexaHn3bpM Ha popmupane odycina-
Bs U gucuMeTpuueH ctui Ha [lepuumkara, Coduiickara nu Pagomupckara KOTiI0BU-
Ha. Te ca 3amokeHu 1ocyea0BaTeNHo Mo IbJkUHaTa Ha [lepaumkus, Herymesckus
u Konomkust mucTpudeH pasces mpe3 Milaius rajeoreH, HeoreHa u KBaTepHepa, KaTo
ca 3aIr'bJIHCHN OT OpPaKWYHU M IPECHOBOJHM OaceiiHM, B KOUTO ce oTyiarar cyoQmui-
KM 1 MOJIACOBU ceiMMeHTH. CBUETECTBO 1 JOKA3aTeJICTBO 3a TapareHeTUYHa Bpb3-
Ka C €IHOCTPAHHUSI MEXaHW3bM Ha 3AJI0KCHUE Ha TPUTE rPadCHOBH KOTIOBHHU €
HAKJIOHEHUSAT IIApHUDP Ha KOTIOBUHHUTE OCHOBU (MOHOKJIMHAJIHO) KbM aKTUBHHUTE
JUCTPUYHHU pa3ceHH IIockocTH. KbM Hero ca mpuBbp3aHU KOpUTaTa HA TJIABHUTE
OTBOJIHUTENIHU apTepPUH U aCUMETPUYHHUTE I'E0JIOKKH pazpesu. ToBa ce JeMOHCTpUpa
OT IIPOMEHUTE B 1COCTMHUTE HAa CEANMEHTHUTE, YBEIMUaBaHe Ha Opos Ha BhITTUILHUTE
IIACTOBE M HAKJIOHA HA MJIACTOBETE B CEJUMEHTHO-BBINIMIITHUTE pa3pe3u KbM aKTHB-
HaTta pa3ceqHa mockoctT. Hail-uecTo Te ca pa3BUTH AMCKOPAAHTHO CIPSAMO HarbHaTa
ocHOBa. EnHocTpaHHOTO 3aj0keHHe Ha TpUTe rpabeHa o0ycaaBs BUCOKA TEKTOHCKA
HalperHaTocT Ha ObH B 00cera Ha MOHOKJIMHAJIHO 3aThBalllUTe OCHOBH Ha rpale-
HOBHTE CTPYKTYPHU KbM pa3CeAHHUTE IIOCKOCTH. HaTpynBaHeTo Ha HampeXeHus Ha
OITbH B OCHOBATa Ha rpaOCHOBHUTE KOTJIOBUHHU 00yClaBs CThIaTOBUAHATA AU(PEPEH-
Uanus Ha rpadeHOBHUTE OCHOBH IO IbJDKMHATa Ha UepBeHOMOTMICKUS pascen, Py-
napcko-/luBoTrHCKaTa pa3ceqHO-(pIeKCypHa CTPYKTYpa U CyOeKBaTOpUAIHUS Pa3cen
B 1leHTpasiHuTe ydacTbiin B Coduiickara komioBuHa (Bammapos u ap., 1973). Tosa
CBUJICTEJICTBA 32 SICHU TECHJICHIIMU Ha pa3BUTHE Ha rpaOCHUTE KbM CUMETPHS U paB-
HOBeCHO cbeTosiHue (dur. 1).

Jloka3zaresncTBo 3a Ta3u HAIPETHATOCT B PaMKUTE Ha KOTJIOBUHHUTE CTPYKTYpH
€ TeHepHUPaHUAT BUCOK CEM3MOJIOIMYEH MOTEHLMA U HeroBara npska n3siBa — mpoc-
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TpaHCTBEHATa JIOKAJIU3alUs Ha 3eMETPECEHHATa U TEXHUAT MEXaHU3bM Ha XOPHU30H-
TaJHa eKcTeH3HMoHHa u3siBa (Panrenos, 2014).

EHAOT'EHHO PA3BBUTHE ITPE3 KBATEPHEPA

[Ipe3 mocrnegnuTe TOAWHU BHUMAHHETO HAa TeoMOpP(OIIO3UTE TPU CTPYKTYp-
HO-T€OMOP(OIMKKUTE U3CICIBAHI B PETHOHAJICH U JIOKAJIeH Mamad ca HacOYeHH
BBPXY MMPEIM3HUTE KOIWYECTBEHH JaHHU 32 BHCOKATa €H0TeHHA re0IMHaMUKa Tpe3
KBaTepHEpa U 0COOCHO KBHCHHS IJICHCTOICH M XOJIOIEHa. 3a peajn3upaHe Ha Te3H
[eJIA BaYKHO MSICTO M POJISl IMa M3yYaBaHETO Ha MUKINYHUTE HAKIOHEHH ITOTHOKHH
HUBA, BUCOKHUTE JOJMHHU JIbHA, CIIEKThpa Ha PEYHU U MOPCKU TEPACH, HAIOKEHHUTE
Pa3HOBB3PACTHH ATYBUATHO-TIPOIYBHAITHN HAHOCHHU KOHYCH, O(OpMSIIH aKyMyJlia-
TUBHUTE TUIAHUHCKHU TIOJHOXKHUSA, TPUBHP3aHU KbM aKTUBHUTE PA3CEIHH TUIOCKOCTH.
To3u monurenernyeH GopMeH KOMIUIEKC, 0COOSHO MOTHOKHUTE HAKIIOHEHW HUBA H
KOPECTIOHTUPAIINTE UM BUCOKH JIOJIMHHYU HHBA, IMPOKO TIpeJCTaBeHN B 00XBaTa Ha
Coduiickara cen3MOTEKTOHCKA 30HA, CE BB3IIPUEMAT KaTo OTIOPHHU, PEIIEPHU HUBA 3a
OTJIeNISTHETO Ha KBaTepHEpa KaTo caMOCTOsTeNleH reoMopdosiokkn eran. JleicTBu-
TEJTHO B Kpasi Ha MHaYeHIla 3aroyBa HeoOparrMa TeHISHIIMSI Ha peyBaHe Ha JIeIHHU-
KOBH M MexayneqHukoBu ermoxu. [Ipe3 m. aBryct 2009 . MCK nipm MCI'H npuema,
Ye JojTHATa TpaHuIla Ha KBaTepHepa OCJIe)KH HAaJdajloTo Ha JHKemackus eTax (2,5-2,3
Ma BP). ToBa ce moTBBpKIaBa OT yCTAHOBEHHUTE PEIIUKTH OT brubepckoTo 3aiensBa-
He B 3anaana EBporra. JlonHarta rpanwma ce ne@uHpa ¥ OT MarHUTOCTpaTurpadCcka-
Ta TpaHHIla MeX/ly HOpMaJIHaTa rmoJisipHa enoxa ['ayc m odparnara Martysima.

3a xoIMYecTBeHaTa OlleHKa Ha KBaTepHEepHUTE TpaHchopmanuu B Coduiickara
CEeM3MOTEKTOHCKA 30Ha ce U3cieBar AedopMalunuTe Ha PETIepHOTO BUCOKO JIKeIac-
KO-PaHHOTIICHCTOIIEHCKO HMBO B 00Cera Ha MOJAHOXKHUATA Ha OrpaJHATE oporpadcku
paMKH ¥ XUIICOMETPHUSATAa Ha KOHTAKTHATa MOBBPXHOCT HA KBAaTePHEPHUTE HACIArd
ChC 3aHKIMH-TTMAYEHCKH ITHOIEHCKH CETMMEHTH B MOHIKeHnTa. OT T0CeranHuTe
M3CJIeIBaHUS Ha PEJCTaBUTEITHOTO PENEPHO BHCOKO CTAPOKBATEPHEPHO HAKIOHEHO
HUBO C€ YCTaHOBSBA, Y€ TOKPUBHUTE CTAPOKBATEPHEPHU aJTyBHATHO-IIPOITYBUATHH
TICJICHU B TIOTHOXKUSATA HA TUNIAHUHHUTE C€ HAMUPAT B SICEH BIVIOB TUCKOPJIAHC C TUTHO-
IIEHCKHUTE ceauMeHTH B roHmkeHmsITa (Ct. borues, 1928; SIpanos, 1960; Bammapos
u ap., 1983; 1990; Aranapesa, 2013, u ap.).

B pamkure Ha Pyiicko-IltaHckoTo BasiooOpa3HO HW3AWTaHE JBETE CTapOKBa-
TEpPHEpPHH HHBA Ca Pa3BUTH KATO HAKIIOHEHU ITOJHOXKHS B IOXKHaTa mepudepus Ha
Buromko-3aBanckara ByJakaHCKa Bepura. Te ca GopMupaHd BbPXYy MEKUTE H ITOJ-
JlaBallly ce Ha pa3MHBaHe MPHAOOH-OIUTOIICHCKH CETMMEHTH, 3ambyiBaniy [lepHum-
ko-KpacaBckus kopuaop, 00XBaHaT OT OOIIH MO3UTHBHU Je(hOopMaiy 1 HHTETPUPaH
B CTpyKTypaTa Ha Pylicko-Ilmanckoro Bamooopa3no uzaurane. Tyk HUBaTa UMaT IO~
yepTaH OOJMK Ha M3XO/IHA CeTMMEHTAIMOHHA TOBbPXHUHA, IUKIIMYHO peTulaHpaHa
OT NPUTOYHATA JIOJIMHHA Mpeka Ha TpaH3uTHATa jaonvHa Ha p. Ctpyma. AOCOTIOT-
HaTa BHCOYMHA 3a BUCOKOTO HHMBO ¢ Ha okojo 800-850 m, a 3a mauckoro ¢ 700-750
m. HuBara ca pocunmsupanu ot geden crapokBaTepHEPEH aTyBUATHO-TIPOIyBHAIICH
nurerid. Ha ror ot Burtomko-JIromuHcKo-3aBayckoTo oporpadcko OMIIO cTapoKBaTep-
HEpHUTE HUBA ca JeHuBeJIMpaHu oT Pynapcko-JlronuHcko-JIuBOTHHCKATa pa3cell-
HO-(hIekcypHa 30Ha. B mractukara Ha 3eMHATa Kopa T C€ MapKupa OT €Ha TsACHA
Y IBTOBUIHO OI'bHATA WBHUIIA, OUepTaBallla THJIAa Ha HUCKOTO HAKIOHEHO HHUBO. Ye-
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JIOTO Ha HaKJIOHEHOTO HUBOTO € pa3MHUTO M CE€ ouepTaBa KaTo HaJ3aJliBHA Tepaca,
KOSITO TIPSIKO KOHTAaKTyBa C ajyBHallHAaTa 3ajluBHA HU3MHA Ha p. Ctpyma. Jlokannara
pasceqHO-(IeKCcypHa 30Ha ce SBsiBa HaIIbJIHO KOH(pOpMHA Ha T.Hap. Byunmcka cun-
KJIMHAJIHA MBUIA ChC CTPBMHO CEBEPHO Kpuio (Oopn) u mojerar roxkeH oopa. Kem
CTPBMHUS ceBEepeH OOp/I ca NPUBbP3aHH U JIOKAIHHU CBIAYUIIHU CKIIOHOBH MaCHBH B
OKOJTHOCTHTE Ha cenara Pymapuy, Jltonun u J{uBotuno. OcBeH ToBa pa3cegHO-(IeK-
CypHara IUIOCKOCT € IpeHHpaHa OT TOIJINS MUHEpaJieH u3Bop npu c. Pynapuu. Jlun-
cara Ha SICHA U B3aHMHO CBbP3aHa CHCTEMa OT I'bHKOBH CTPYKTYpPH U yBeIHUYaBaHE
Ha HAaKJIOHA ¥ BEPTHKAJIHMS pa3Max Ha MaJCOTeHCKUTE CEIUMEHTH KbM IUIOCKOCTTa
Ha [lepHUIIKHS Pa3ioM € J0Ka3aTelICTBO, Y€ KOTJIOBUHHHUAT KOPUAOP Bb3HUKBA KaTo
eIHOCTpaHeH rpabeH, KOUTO ce Topa3BUBa NPe3 HEOAIHIICKUS €Tal B YCIOBHITA Ha
EKCTEH3MOHEH PEKUM U OJOKOBO Pa3OMHO paslajaHe, a He B 30HA Ha CHHTAKCHC
WU CBHBaHe.

B nmognoxkuero Ha Yepna ropa u ['ono 0bpao, uian 10KHO/OT03anaaHo OT JA0-
nuauTe Ha pexutre Ctpyma u KoHcka, ABeTe HAKJIOHEHH HHUBA CPSI3BAT MPEAMMHO
JUCKOPJAHTHO MaJIEOTEHCKUTE CEAMMEHTH, a B OTACIHHU JIOKAJIUTETH HA PEruoHa
— HampeuyHus npar ,,Kpakpa®, manactupa ,,CB. IlaHTE€HIOMOH"™ U IOTOM3TOYHO TP.
BaranoBuy, 1 BbpXy TPHACKU INIMHECTO-BAPOBUKOBU ceAMMEHTH. OT BCHUAHETO Ha
nonuHuTe Ha pekute Ctpyma u KoHcka HuBara ca 0popMeHH KaTo BUCOKH JOIUHHH
HUBA, BAABAILHU CE 3aJIMBOBUIHO KbM IUIAHUHUTE, (POCHIM3UPHH OT THHKU aTyBHAJI-
HO-TIPOJTYBHAJIHU ITOKPUBKHU C YEPBEHUKABO OLIBETSIBAHE.

Ha ceBepozanan ot HanpeuHust Ycoumko-CTpaXKHUILIKH TIpar, Uik B paMKHTE Ha
Bpe3HumkoTo cyocTpyKTYpHO MOHMKEHHE, IBETE HUBA Ca PA3BUTH BbPXY MaJleOreH-
CKHSI LIOKBJ U OPOPMST IIUPOKUTE BOAOACIHH Ouiia, 0e3 1a ce AMarHOCTHLUPAT WH-
JMKAlH 32 KbCHOKBAaTepPHEPHU Ae(opMaLiuy.

JIBeTe HaKJIOHEHH MOJHOXXHU HHBA C JKEIACKO-pPAaHHOIUIEHCTOLIEHCKA Bb3pacT
B obcera Ha Coduiickara rpabeHOBa KOTJIOBHHA Ca Pa3lPOCTPAaHEHU C BUCOKA MOP-
¢onoxka npeacTaBUTENHOCT. TAXHOTO AUATHOCTUIMPAHE U JOKAa3BaHE KaTO ONOPHU
perepu 3a onpeensHe pazMaxa Ha KBaTepHEpHUTE AeopMaliii CBUACTENCTBA H KO-
pECHOHMpa C YCTAHOBEHHUTE MPEICTABUTEIHN KBAaTePHEPHU Pa3pe3H, BKIIIOUBALIU
ne0enuTe amyBUaTHO-TIPOTYBUAIHYU MIOKPOBHH YaKbiH, (POCHIM3UPAHH OT alTepHa-
s MEXKY LIECT JIOCOBH U CE€AEM MOrpedaHy MOYBEHU XOPU30HTH BbPXY TUIMOLICH-
ckuTte yraiiku B CeBepHa boarapus (SIpanos, 1960; Aranapesa, 2012). Ha ocHoBara
Ha aHaJIM3a Ha TeoJoro-reoMopdonaokkara nHpopmanust B pamkute Ha Couiickoro
KOTJIOBUHHO IBHO ce oTAems VICKbpCKHUAT CyOMepuarOoHaleH pa3cel B CerMeHTa OT
c. 'epman no bupumupuu. Toit pasrpannydaBa aa pparmenTa B oocera Ha KOTJIOBHH-
HOTO JBHO, PSA3KO pa3IHyaBally ce M0 CBOATa MOP(OIOTHs, CTPOEK U CTPYKTYpA.

Ha 3zanan ot nonunara Ha p. Mickbp, B 105kHa TIeprQepHst Ha KOTIIOBUHHATA OCHO-
B, SICHO CE AMArHOCTULMPAT /ABE MPEACTABUTEIIHU BJIOKEHU €THO B APYTO MOJHOKHHU
HaKJIOHEHU HUBA C JKeJIacKo-paHHOIUIeHcToLeHCKa Bh3pacT. Ha cesep ot Jlozen-
cko-Buromko-3aBanckusi orpajgeH 00pJ ABETe HHBA MOCTENEHHO IEHUBHIIMPAT OT
750 no 500 m H.B. B ceBepon3ToYHa Mocoka. ToBa penpe3eHTaTHBHO NOAHOKHO CTh-
MaJIo ce SIBSIBa HAITBJIHO KOH(OPMHO Ha CIOKHOTO ChUYEeTaHHE OT TPU cyOnapaneianu
CTBIIAJIOBUIHHI XOPCTOBH OJoka. Te ca pparmenTapHo (HOCHIM3UPAHH OT HEOTEHCKU
W KBaTepHepHHU Haciard. Ha ceBep oT koHKaBHaTa miockocT Ha CeBepHOBUTOILIKATA
JUCTPUYHA pa3celHa CTPYKTypa ce popmupa cydnapanennust Jlozenenxku Mopgpoo-
JIOK ¢ 00paTeH HaKJIOH Ha TOpHATa MOBBPXHOCT B I0KHA ITocoka. OQopMsi ce cerMeHT
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OT TUJHO JIMHEHHO MOHMKEHHE C MOIUEH aTyBHAIHO-ICIyBHAIHO-TIPOIYBUAICH
nweiid. Bropuar mopdobiok ce siBsiBa KoHPOpMeH Ha cyOmapanenHoTo CraTHHCKO
CTBIIaJIO, PparMeHT OT CThIIAJIOBUAHATA TU(EPEHIIMAIS HA KOTJIOBUHHATA OCHOBA
B ceBepHa nocoka (Bammapos u xoi., 1973; Anekcues, 1994).

B u3TOYHUS CerMEeHT Ha KOTJIOBHHHOTO IBHO alyBUATHATa HU3WHA aHOMAIHO
ce pasmupsiBa KbM IUIockocTTa Ha JlozeHcko-HoBuxaHckaTa TUCTpUYHA pa3cenHa
cTpykTypa. T ce Mapkupa OT HaJIO)KEHH HAHOCHU KOHYCH Ha (pOoHA Ha MOTHBAILIOTO
KPWJIO B OCHOBaTa Ha aJlyBUAJIHaTa HU3WHA, QopMupainu aeden aryBHaIHO-ICITY-
BUAJHO-TIPOJTyBHaJieH Tuiei}. JleOennHara Ha amyBHATHUTE KBATCPHEPHU yTaWKH
M0 COHJAXHU JAHHU 3aKOHOMepHO ce yBenuuara oT 60 mo 80-100 m kbpM ocTa Ha
JUHEHHOTO TMOHWKEHHUE, pa3BUTO cyOmapanenHo Ha YenbH-I opHOManuHCKara pas-
ceHO-(IIeKCypHa CTPYKTypa. Ts ce Mapkupa OT IIABHOTO OT'bBAaHE U 3aThBaHE Ha
FOKHHUTE TIOJHOXKHU HHBA Ha bankaHuIuTe 10J] allyBUalHATa HU3MHA.

B HamrmkHaTa v HampeuHata qudepeHnuanus Ha PamoMupckara KOTIIOBUHA
SICHO C€ OTJEIIAT JIBa ()parMeHTa ChC CXOHH YSPTH U MPU3HAIIM: HA 3amaJl Ce OTKPO-
siBa KanuImaHnCcKusIT najaeoreHCKy HapeyeH par, YCI0KHEH OT HaJIOKEHUS IIPOJIOM
Ha p. CTpyma, ¥ aCHMETPUYHOTO JIMHEHHO MOHMKEHUE, 00YCIIOBEHO OT 3aJI0KCHUETO
Ha Kanumianckara pasceqHa CTpyKTypa mpe3 KbcHus kBaTepHep. [lo HeitHaTta nbii-
’)KMHA € BIIO)KEHA acHMMETpUYHAaTa JIoJinHa Ha p. M3Bopcka, KOSTO € ¢ JIeK yBeC Ha
peuHoTO Jierno Ha 3amnai. JlecHusar 0op/ Ha MOHWKEHUETO € BUCOK U CTPHMEH, U3-
rpajicH OCHOBHO OT MAJICOT€HCKU CEAUMEHTH. BUIHUTE MPOCTPaHCTBA, U3TPAICHU
OT MAJCOTCHCKU CEAMMEHTH, Ca CPs3aHU OT apeaid Ha BUCOKOTO JKEJIACKO-paHHO-
IJICHCTOLEHCKO HUBO. JICBUST JOTMHEH CKJIOH € MOJIeratT, U3TPaJcH OT NaleOreHCKU
CEUMEHTH, CPsI3aHU OT HHUCKOTO MOAHOKHO HUBO C BEPOSTHA PaHHOILICHCTOLICH-
cka Bb3pacT. Docuinu3upaHo e oT Jaedera amyBHITHO-TIPOJTyBHAIHA TOKPUBKA C KbJI-
TO-UYEPBEHUKABO OLBETsABaHE. Ha M3TOK JMHEHHOTO MOHMKEHUE € OTPAHUYCHO OT
M3Bopckus pascen, o AbHKUHATA HA KOWTO € 3aJI03KEH HUCKUAT U TECEH HalpeueH
npar (Mexnay c. M3Bop u xn cnupka ,,Kanmpkynuua“®), u3auraar Ha 12 m HaJ oKoj-
HUTE aJlyBHAJTHU HU3WHH U KOWTO 00yCiaBsl MPEyCTPOMCTBO U aHOMAJIUS B TUIaHA Ha
PEUHO-IONIMHHATA MPEXKaA.

B oOcera Ha reoMOp(OI0KKOTO MPOCTPAHCTBO, PA3MOIOKEHO B FOKHATA TIe-
pudepus Ha Pyiicko-Ilnanckoro BanooOpa3HO M3AUTaHE, SICHO C€ JMArHOCTHUIMpA
MPEICTABUTEIHO CTHIATOBUIHO HAKIOHEHO MOAHOXHE, KOETO € Pa3BUTO B XHUIICO-
MeTpuyHust auanazod ot 600 qo 800 m. [lokbabT Ha OAHOKKETO B 0Ocera Ha Ka-
JUIIAHCKUS HAIIPEUEeH Ipar € U3rpajieH OT MaJeOreHCKU CEAUMEHTH, TOKATO MOHO-
JKUETO B rokHata nepudepus Ha Bepuiicko-I0100bpACKOTO H3IUTaHE € M3TPaJICHO
OT TPUACKO-IOPCKH TIIMHECTO-BAPOBUTH CEIUMEHTH, OPOHUPAHH OT ThHKA IUIOYA OT
KBaTepHEpHA KapOoHaTHA Opekda, POCHIN3UpPaHa OT aITyBUAIHO-TPOIYBUATHA I10-
KpUBKa. BbpXy HAKJIOHEHOTO MOAHOXKHE CA PA3BUTH ABE MPEICTABUTEIHU BIOKECHU
€IHO B APYTO HAKJIOHEHU MOJHOXKHU HUBA C BEPOATHA JXKETACKO-PAaHHOILICHCTOLICH-
cka Bw3pact. Ha ror or Bepuno-I'onodbpacko-UepHoropckus orpajeH 00p/ ABeTe
HUBa nocTeneHHo AeHuBmwiIupat oT 800 1o 600 m H.B. B roro3amaaHa nocoka. FOxuo
OT CTPBMHOCIYyCKallaTa ce MmIockocT Ha TpbHCKo-KormapeBckust pa3nomMm ocHoBaTa
Ha TOJHOXKHOTO CTHIIAJI0O WHTETPHpa JiBa CyONapajieTHH U CTHIIAJOBHIHHU OJIOKa.
Ha wustok oT Tpan3utHara gonuHa Ha p. CTpyMa MOJHOXKHOTO CTHIIANO € pa3Kbca-
HO M0 IBbDKMHATA HAa UepBEeHOMOTUIICKATa pa3ceqHa CTPYKTYpa, KOSTO Ce MapKHUpa
ot (hopMupaHus Jie0e JIeTyBHATHO-TIPOITyBHAJICH IILJIeH(] OT HECITIOCHU BAPOBUKOBH
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Opexuu, moaxpaHBalla MPOBUHLMS Ha KOUTO Ce SIBSiBa ClIOCHATa KapOOHAaTHA IuIoya,
OpoHupaIa BUCOKOTO JIEHYJAIIMOHHO HUBO. HUCKOTO HUBO € pa3KbCaHO OT AECHHUTE
NPUTOLM Ha JONKMHATa Ha p. Apkara — Jlukancka, Maruna u bapara u ap. OT HeitHo-
TO BCHYaHE HUCKOTO MOAHOKHO HMBO CE pa3wiICHsBa Ha OTACIHH JIOKATHU OJIOKOBE.
Hamyckaiiku Mex1y0noKOBHTE IPOCTPAHCTBA, BHPXY allyBHajHaTa HU3MHA Te (op-
MUpAaT MPEOTIOKEHN HAHOCHHU KOHYCH OT HECIIOEeHHU KapOoHaTHH Opekun. Oparmen-
TapHO ce odopMs Miajl alyBHAIHO-IAeNyBHATHO-TIponyBHuaieH mwield. [TonooHu
TEKTOHCKH Je()OpMaIfy Ce YCTaHOBSABAT U 32 CTAPOKBATEPHEPHUTE MOAHOKHHI HUBA
U CIIEKTHpa OT MO-MJIaIUTE TUIEHCTOLEHCKU PEYHH TepacH B paMKUTe Ha Yaprakckus
nposioM. B oOcera Ha JecHMS CKIIOH IBETE MOAHOKHH HHUBA Ca CHITHO JIEHUBEIHPAHU
WJIM MOHOKJIMHAJTHO HAKJIIOHEHU M TEXHHTE Yeja MPSIKO KOHTAKTYBaT ChC 3aIMBHATA
anyBHaiHa HU3MHA Ha p. CTpyMa, OKaTo B 00XBaTa Ha JIEBUSI CKJIOH JIMTICBAT BUCOKU
JOJTMHHHU HUBA U TEPACHH IUIOILAIKH.

AHaMU3bT Ha X012 Ha N300a3HTe MOK3aBa, Y€ TEKTOHCKUTE feopMaluy B oocera
Ha Coduiickara ceM3MOTEKTOHCKA 30Ha MMaT cJI0KHa KoHpurypauus. ToBa onpenesns
U CJIOKHUS BBTPEIIHOOJIOKOB CTPOEXK Ha M3CIeBaHUS peruoH. JloMMHUpaIo Msc-
TO B 00IIaTa MOPPOTEKTOHCKA CTPYKTypa 3aeMa aKTHBHUAT Ipoliec Ha TadyporeHesa
npe3 MJaaus MajxeoreH-HeoreH-KBaTepHepa, WiIH eJHOCTPAHHO 3aJloKeHUTe rpade-
HOoBU koTioBuHU — [lepanmika, Coduiicka n Pagomupcka, oTpa3eHd KaTo AUCHMET-
PUYHHM B IJIaCTHKATa Ha 3eMHaTa Kopa. [TaBHUTE IMHUM Ha TEKTOHCKH HaNpPeKEHHS
1 eopManiy ca OT OPTOrOHAJIHATa CUCTEMa, N0 ABJKHHATA HA KOUTO ce 0(hOpMsIT
OCOBH JIMHEHHN TIOHMKECHUS, PSA3KO PAa3IIUPSBALLH C€ OT MPecHYaHe Cbc CyOMepHIu-
OHaJIHU pa3kbcBaHus. Ha GoHa Ha moMUHMpAIIs eKCTCH3MOHEH PEXXUM Ce MPOSIBSI-
BaT HANpPEKEHHsI Ha €KCTEH3US U aKTUBHH CyOnapajielHH pa3KbCBAaHUS, B pe3ysTar
Ha KOETO MPOTHYa MEXaHU3bM Ha CTHIATOBHIHA TU(EepeHIHANNS HA KOTIIOBUHHUTE
I'bHA OT ceBep Ha tor npu [lepaumkara u PagomMupckara KoTaoBuHa, 1 00paTHO — OT
for Ha ceBep 3a Coduiickara KOTIOBHHA. BaXHO MACTO M poJisi B OOLIOTO TOJIEe HA
TEKTOHCKH J1e(hOpMaLiH ce Maja 1 Ha CyOMEepUINOHAIHUTE pa3ceTHH Pa3KbCBAHUS —
W3zBopckara, Pagomupckara u Mckbpckara pasceqna cTpykrypa (dur. 1).

CrpykrypHO-Teomopdoinoxkkara kapra Ha Coduiickata CeM3MOTEKTOHCKA 30HA
M0 HEOCTIOPUM Ha4MH MOKa3Ba 0011aTa MpueMCTBEHOCT B MOP(OCTPYKTypaTa Ha pe-
THOHA, Taka W MO OTHOLIEHHE Ha MPOLIECUTE, SIBICHUATAa U MEXaHU3Ma Ha (QopMu-
paHe, pa3BWJI c€ Npe3 KbCHOAIMMMCKUS UKD — KbCHA Kpesa, Miaus Majeored u
HeoreH-KBaTepHepa. B To31 cMHUCHI KbCHOKBATEPHEPHUTE H 0COOEHO XOJIOLEHCKHUTE
AKTHBHM3ALMU CE SIBSIBAT MOCIICAHU PSA3KO M3SBEHH (ha3u HA aKTUBHOCT, KOMTO IPO-
JUbJIKaBaT v JI0 THEC.

B pamkute Ha Coduiickata ceM3MOTEKTOHCKA 30HA SCHO ca pa3KpHBa TEHJEH-
sl HA U3MEHEHUS B MHTEH3UBHOCTTA M KOH(UrypauusTa Ha TOTUIMHHATA €HEeprus
ome Ha abpiadounHa 5-10 km. YcranossiBa ce, ye B pamkure Ha Coduiickara reo-
JUHAMHUYHA 30Ha MOrar Ja ce Iu(epeHunpar ABETe JOKAIHN TOTUTMHHN aHOMAaJUH:
ceBepHa, Coduiicka reorepMaiHa aHOMANHUsS C MO-ABJIOOKO ,,[IOATPSIBAHE™, WM OT-
HUIIIE 32 MpsiKa Bpb3Ka CbC CbBPEMEHHH TEKTOHCKH MPOIECH, U 10)kHa PagoMupceka
reoTepMalHa aHOMAJHS C ,,[UIMTKA MPUIOBBPXHOCTHA MPUPOAA.

Ha ocHoBata Ha ycTaHOBeHWTE TEHACHIMM U pazMax Ha JeopMaluyd mpes
nocjegHara enoxa M M3MEHEHHATa B MHTEH3MBHOCTTA W KOH(UTypamusTa Ha TO-
TUIMHHATa eHeprust Ha Abin0ounHa 5-10 km morar aa ce mpeneHsT u pe3yaTaTuTe oT
MPELM3HNATE Te0JIe3NYHN U3MEPBAHUS 32 XapaKTepa U UHTE3UTeTa Ha ChbBPEMEHHUTE

60



nBwkeHns. ChBpeMeHHaTa HECTIOKOIHA reoiMHaMUYHa 00CTaHOBKA B M3CJICIBAHUS
PETHOH ce MapKupa OT Pe3yJlTaTUTe Ha MOBTOPHH I€OJIe3NYHN N3MEpBaHUA 3a UHTe-
3UTeTa U pa3Maxa Ha CbBPEMEHHUTE BEPTUKAIHU IBUKEHHs Ha 3eMHarTa kopa. B enna
oT nocnenHuTe kaptu 3a Kapnaro-bankaHCKHUsl pernoH, cbcTaBeHa OT MEXAyHapo-
JIeH KOIIeKTHB Tl PhKOBOACTBOTO Ha MmBan Moo (1985), noMHHHpAT CTOMHOCTH OT
0,0 o -1,0 mm/y. Te3u pe3ynTaT ce MOAKPEISAT U OT ChBPEMEHHUTE IUTHTHU U C BU-
COKa TOYHOCT carenuTHH U HazeMHH aaHHu oT GPS 3D usmepsanus (Georgiev et al.,
2011), KOUTO AEMOHCTPUPAT JTOMUHUPALIUS PETHOHAJIEH MEPUINOHANIEH €KCTEH3NO-
HeH pexkuM. C Ta3M BUCOKa HAaIPErHaToCT Ha 3eMHATa Kopa IIpe3 KbCHUS KBaTepHEp U
XOJIOIIEHA C€ MOTBBPKAABA U MPOCTPAHCTBEHOTO pasIpeesIeHue Ha eNULEHTPUTE U
CHBPEMEHHUSI CEN3MOTEKTOHCKH MOJIET Ha 3eMeTpecenneTo oT 22 mait 2012 1. (pur.
2 - IpUJIOKEHHE).

3AKJIIOYEHUE

[IpoBenennTe CTPYKTYpHO-T€OMOP(OIOKKH HU3CIEIBAHUS BHPXY KOJIUYECTBE-
HaTa OIIeHKA Ha KBaTepHEPHUTE TEKTOHCKH ITPOIECH Ca HACOYEHH KbM peaslu3upaHe
Ha TPEACTABUTEIHO MOJEIUpPaHe Ha TEKTOHCKOTO CHJIOBO TOJIe, KOETO € CepHo3Ha
OCHOBA 32 pa3KpHBaHE Ha IPOCTPAHCTBEHO-BPEMEBHTE XapaKTEPUCTUKH HA UMITYJIC-
HUTE TEKTOHCKH TPOIIECH — 3eMeTpeceHusTa, B Coduiickara CeM3MOTEKTOHCKA 30Ha.

CepIiocTaBKara Ha MPOCTPAHCTBEHO-INHAMUYHNATE XapaKTEPUCTUKH HAa KBCHO-
KBaTEpPHEPHHUTE TEKTOHCKHU MPOIECH U AePOpPMaIlNH, OTPA3eHH B TIACTHKATA HA Ch-
BpeMeHHaTa 3eMHa Kopa ((ur.1), XapaKTepHUCTHKUTE Ha CEU3MOJIOTHIHUTE OTHHINA
OT KapTara 3a MPOCTPAHCTBEHUTE Pa3Npe/ieTIeHUs Ha CEM3MOJIOTHYHUTE eUIICHTPH
Ha [lepHunikoro 3emerpecenue npe3 M. Mal 2012 r. u aHanu3a 3a MeXxaHU3Ma Ha
3emeTpecenusnta (Panrenos, 2014) mo Hali-kaTeropuyeH HAaYWH Pa3KpPHBAT TEXHHUTE
MIPOCTPAHCTBEHU Y TeHETUYHH BPB3KH. OCHOBHUSAT T€OTEKTOHCKH MPOIIEC, KOHUTO OTI-
penenst o0ImuTe 3aKOHOMEPHOCTH B MPOCTPAHCTBEHATA JIOKAIHM3AIHS Ha 3eMeTpece-
HUSTA, € TOCTIOACTBAIIMST PErHOHAJICH CyOyKIIMOHHO-EKCTEH3NOHHO-TPaHC(OPMEH
PEXUM CIIe]] MJIaIOTIAJIEOTEHCKHS €Tarl OT pa3BUTHETO Ha baikaHckus n-B.

Ha To3u o B paMkuTe Ha U3CIEIBAHUS PETHOH OCHOBHU CEM3MOTCHEPHUPAIIIH
MOP(MOCTPYKTYpH Ce SIBSIBaT €IHOCTPAHHO 3aJIOKEHUTE W aCUMETPUYHHU TpabeHOBH
MopdoctpykTypu: Pagomupckara, Coduiickara n [lepaumkara. I maBHaTa eHeprus
Ha MMITYJICHUTE TEKTOHCKH TMPOIECH Ce TeHepupa OT MposiBaTa Ha HANpEeKEeHUs Ha
eKCTeH3Us U aKTHBHH CyOEKBATOPHAIIHU W CyOITapalleTHi pa3KbCBaHUs, B PE3yJTar
Ha KOETO Hai-uecTo MPOTHYa MEXaHW3bM Ha CTHIAIOBHIHATA MU(EepEeHIHAI Ha
TEXHUTE KOTIIOBUHHH OCHOBU. DOpMHpaT ce KBaTepHEPHU IeOAMHAMUYHH JIOKAIHATE-
TH, OYCPTaHU OT KOHTPACTHH JUCTPHUYHU pa3cemnu Achopmanuni. OcoOeHO BHCOKA
€ IUTBTHOCTTA Ha 3eMETPECEHUsATA 10 ABJDKAHATA Ha MIIAJJOKBATEPHEPHUTE Pa3Cel-
HU Pa3KbCBAaHUA, KOUTO Makupar 00XBaTa Ha allyBHATHUTE HU3WHU B KOTJIOBUHHHUTE
MophocTpykTypu. KbCHOKBaTepHEpHH IMCIOKAIIUN CE€ pealn3upar 1Mo AbDKAHATA
Ha Komomkus, Yepsenomormickusi, M3Bopckust, Pagomupckus, CeBEpHOBHTOIIKHS,
CesepronozeHckus u Mckbpekus pascen. AktuBauTe Pagomupcku n Coduiicku reo-
JTUHAMHYEH JIOKAJTUTET Ce OTIMYABaT C OTPUIIATETTHH TEKTOHCKHU Ae(opMariuu, CBbp-
3aHM ¢ 0POPMAHETO HA KOTJIOBHHHUTE JIETIPECHH. 3a pa3iiuKka OT TaX, [lepHUIIKusIT
TeoIMHAMUYEH JIOKATUTET € CBbP3aH C MMITYJICH Ha TEKTOHCKA aKTUBHOCT IO JBJI-
JKUHATa Ha 3aJI0KEHUS Tpe3 Milaaus naneoreH llepHUIIKE pa3iom u KOpecroH -
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pammre UM 1o AbDKuHATa Ha Pynapcko-/luBoTnHCKara pasceqHo-(aeKcypHa 30Ha.
CBHIETENCTBO 32 TOBA € IMHEHHATa OPUEHTUPAHOCT U 0COOEHO BUCOKA TIIBTHOCT Ha
adTHpIIOKOBETE ciex aBHuUs Tpyc Ha [lepHumkoTo 3emerpecenue ot 22.05.2012 1.
(¢ur. 4). TloBuena KbCHOKBaTEpHEPHA aKTUBHOCT MO HEroBaTa ABIDKHHA C€ JUar-
HOCTHUIIMpa 0COOEHO B CETMEHTa OT HalpeuHus npar ,,Kpakpa“ 10 npecudaHeTo My ¢
Pagomupckust cyOMepuanoHaseH pa3cell, WM B OKOJTHOCTUTE Ha Tp. baranosuu. Tyk
ce 0(opMsI aKTUBEH KBaTepHEPEH I'E€OTUHAMUYCH JIOKAUTET (Bb3ei). KbcHOKBaTep-
HepHaTa My aKTUBHOCT SICHO C€ JEMOHCTpHpa OT aHOMAaJIHU MTapaMeTpy Ha aTyBHaJ-
HUTE HU3WHU U Ae0CTIMHN HA KBaTCpPHEPHHUTE HACard, KakTo U OT IPEHUPAHETO Ha
riockocTTa Ha [lepHumkus pasnom ot benoBonckusi MuHepaneH u3Bop U IIp.

[lony4yenuTe pe3yaTaTu ca HafekKIHA OCHOBA 33 OBbJACIIN TO-TOYHU U MPEUU3HH
KOMIIJICKCHU U3CJIeIBAaHMSI, KOETO III€ TI03BOJIM M MOZETHPaHe Ha TEKTOHCKOTO CHJIO-
BO I0JI€ WJIM pa3KpHBaHe Ha (a3uTe B peKMMa HAa TEKTOHCKUTE MPOLIECH.
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tlements and industrial plants to the underground space, infiltration of fertilizers and
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into the underground space. The main difference consist in geographical positions.
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COLUAJIHO PABBUTHE HA EKOJIOI'MYHO YYBCTBUTEJIHU CEJICKA
PAVIOHU: HA TIPUMEPA HA MOPABCKM KAPCT (YEILIKA PEITYBJIMKA)
N JEBETALIKO ITJIATO (BbJITAPUS)

Hna 3annemanosa, urana Cmeghanosa, Anmonun Baiicxap,
Hlemvp Cmedghanos, I[lemwvp /leopax, Emunus Yeprezosa

Ao0cTpakT: Llenta Ha n3cneABaHETO € Jla Ce HAIPaBU CPABHUTEJICH aHAIN3 Ha
JIBE TUMWYHU KapcToBH Tepuropuu. OOy npodiaeMu U Ha ABETE Pas3IIeKAaHu Te-
PUTOPHH ca: JIUICaTa Ha WIK CaMO YaCTUYHO M3IPajieHa KaHAIN3AIMsl B HACEJICHUTE
MECTa U IPOHUKBAHE HA HEIIPEUUCTEHNUTE OTIIAABYHN BOAU B NOA3EMHUTE KapCTOBU
CHCTEMH, UH(MITPALUATA Ha TOPOBE U MECTULIUAN B MOJI3EMHHUTE KyXUHH U CUCTEMHU
[0 BpeMe Ha MPOJIMBHHU IbKAOBE, OTMUBAHE Ha MOBBPXHOCTHMS CJIOM Ha IOYBaTa
npe3 MoJI3eMHHUTE KapcToBU cucteMu. OCHOBHATA pa3iivKa € B TIXHOTO reorpadcko
nojokeHne. MOpaBCKUAT KapcT c€ HaMHpa B HEHNOCPEACTBEHa OIM30CT 10 00nacT-
HUS HeHTHP BBpHO U 0THaCTH € MoAoKeH Ha cyOypOanu3anys, a JleBeramxoro mia-
TO BKJIIOYBA HACEJIEHH MECTa, KOMTO B rojisiMa CTEICH ca nepudepHH 3a OOLIMHCKUTE
LIEHTPOBE, ¥ CE OTIIMYAaBa C TpaliHa TeHACHIMS Ha oOe3moasaBane. OT ToBa cliesBa, e
MopaBCKUSAT KapcT € MOA HATUCK Ha ypOaHU3auus U TYpU3bM, KOUTO C€ KOHKYpHpaT
c omazBaHeTo Ha yaHamadrute. OT Ipyra cTpaHa, cenuinara Ha J{eBeTamkoTo mia-
TO HE Ca NKOHOMUYECKH U COLMAIHO ycTOW4MBHU. Te3u 00CTOATENCTBA MIpeAronarar
Pas3JIn4HU MOIXOAM MO OTHOLIEHHE HAa TAXHOTO ympasieHue. M B aBara ciaydas Ha
TEPUTOPUUTE TPsIOBA 1a CE TapaHTHpa yCTOWIMBOCT U TO B TPUTE HAPABJICHUS: €KO-
JIOTMYHO, COLIMAIIHO U MKOHOMUYECKO.

Knrwouoseu oymu: conyanHo pa3BUTHE, YyBCTBUTENIHH CEJICKU pailoHH, Jleseralko mia-
To, benrapust, Mopascku kape, Uenika pemyOnuka

INTRODUCTION

Territories under large scale landscape protection in post-communist countries
pass through a complicated development. The policy of levelling the social develop-
ment was abandoned. General trend of strengthening of landscape protection is con-
fronted with the market conditions which are pushing to the intensive use of natural
resources. Local administration has often to decide between the landscape protection
(promoted by the institutions of the landscape protection) and local or micro-regional
development (advocated by entrepreneurs). Local population writhe between the nos-
talgia for the home place and impossibility to find an appropriate work.

In the post-communist countries, the transition from the central planned to the
marked economy meets another transition — from the productive to post-productive
era — which is followed with the loss of jobs in productive sectors — agriculture, for-
estry, fishery and industry. Protected territories are often attractive for tourism. How-
ever, in the case of mass tourism development, just tourists could devalue original
natural beauties. Moreover, tourism could hardly substitute the loss of jobs in produc-
tive branches. All these factors increase the sensitivity of the protected territories in
natural, economic and social sense.
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To understand present development in such kind of territories, two case study
areas were selected: The Moravian Karst in Czech republic and Devetashko Plato in
Bulgaria. Both of them represent similar natural conditions but different territories
from the viewpoint of the geographical position in terms of peripherality, different
traditions and roads of social economic development and differences in the politics of
protection and control over the karst territories. The paper is aimed at comparison of
two sensitive karst areas in different geographical positions and under different legal
and economic development to expose common and different aspects of the problem
and to indicate possible future development.

ECOLOGICALLY SENSITIVE KARST AREAS
AND THEIR SOCIAL DEVELOPMENT

Karst may be defined as the terrain characterized by the specific surface and
underground landforms and features (karens, dolines, ponors, channels, closed de-
pressions, dry valleys, caves, etc.) essentially developed in carbonate rocks (lime-
stone, dolomite, marble) and also in other soluble rocks (e.g. anhydride, gypsum, salt
rock quartzite), by a particular type of groundwater circulation and regime, and by
the occurrence of springs that usually have large capacity (Kagaroglu, 1999). Karst
areas are among dynamic and the most ecologically sensitive (LaMoreaux et al.,
1997). Their sustainability depends on keeping a careful balance among all three
factors: natural, economic and social. From it follows that none of these factor can be
developed without paying attention to its effect on the other. Karst areas cover rela-
tive large areas worldwide. According to their geographical positions and historical
development they have different needs concerning sustainability. For example, in the
peripheral areas of south-west China karst areas fight with the problem of exclusion
and poverty and the question is how to develop the territory not damaging its natural
values (Zhang Dian-fa et al., 2001). On the other side, the Carribean karst is unsus-
tainable due to the mass exploitation. Additionally it feels to be endangered with the
consequences of the climatic change (Day, 2010).

Van Beynen and Thowsed (2005) developed a disturbance index for karst envi-
ronment trying to measure level of human impact and searching for some risk limits.
Their method was later slightly modified by de Waele (2009). Later, a sustainability
index for the karst environment has been involved also by van Beynen et al. (2012).

Factors, influencing the farming in ecologically sensitive areas were described
by Wilson (1997) on the example of Cambrian Mts. in Wales. The author introduces
factors like age, education and residency length of farmers as decisive for active
participation in the development (ESA scheme in the case). Thompson (2004) argues
that even knowledgeable, well-intentioned people frequently fail to adopt pro-envi-
ronmental behaviours.

Tourism impacts on the karst landscape not only in the case of its mass character
but also by insensitive behaviour of tourist to the karst landscape. Clark et al. (2001)
describe possible activities in a comparable area of the Slovakian karst (region Ge-
mer, district Roznava). However the support of tourism — not its sustainability was
the aim of the mentioned study. One of its conclusion was that the karst areas are
often a subject of a half day trips with accommodation out of the territory.
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METHODOLOGY AND DATA

The territory of karst areas is often investigated from the viewpoint of physical
features like karst formation and their development, caves and their importance, hy-
drology of karst flows, biogeography and development of individual species on the
limestone bedrock etc. Using of the karst elements for tourism is also an aim of var-
ious investigations. But complex management in karts areas and its impact on social
system is almost on the periphery of interest. In Moravian karst, a relatively compact
study analysing both physical and social features was elaborated in 1980s (Ptibyl et
al., 1983). However this work is outdated from the viewpoints of methodology, data
and reality of the central planned system. Methodologically, an analysis of secondary
sources, evaluation of statistical “hard” data and field research were used.

Evaluations of the natural potential of the karst landscape are made for the De-
vetashko Plato for objectives of the agriculture (Petrov, 1980; Petrov et al., 1992).
Also in some research projects interdisciplinary and geosystems methods for study-
ing the karst territories including in the social economic aspect are developed (Petrov,
1980; Petrov et al., 1992; Ninov, 2009; Stefanova, 2013; Stefanova et al., 2009; Yor-
danova et al., 2013). Comparative analysis represents the final step.

Table 1
Sustainability measures in karst areas
Sector Sustainability Measure

Government engaged in Several measures of government sustainability such as

sustainability incentives for green redevelopment

Agriculture Green practices, availability of organic food, humane
animal husbandry, access to affordable food

Building and development Presence of benchmarking, access to green building
technology, sustainable approaches to development and
redevelopment, preserving historic buildings, access to
affordable housing

Economic Development Green industry, green energy development, green job
availability, green real estate

Tourism Ecotourism, green hotels

Energy Use of green energy, conservation availability, education

on green energy and conservation

Natural Resource Management Preserve lands for future generations, provide access
to out of doors, provide outdoor exercise opportunities,
protect habitat of endangered species

Transportation Provide green public transportation, develop green fuels
and vehicles, build for walking and biking

Waste Reduce waste generation, promote reuse and recycling,
eliminate hazardous wastes

Education Teach about sustainability in public schools, higher
education options, informal education efforts

Water Conserve water, fresh water access to public, storm water

management, appropriate sewage management
Plan in place for greenhouse gas management, inventory
complete

Greenhouse Gas Management

Source: van Beynen et al. (2012)
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There is hardly any possibility to use quantitative data for a comparison of two
territories which do not create any administrative units within the NUTS system in
different countries — except of very simple data like number of inhabitants. That is
why we would rather discuss qualitative indicators. Of all possible activities, two
manifest themselves expressively concerning their impact on the karst landscape:
agriculture and tourism. As concerns the mentioned disturbance index for karst en-
vironment of van Beynen and Thowsed (2005), they try to measure level of human
impact and searching for some risk limits. The authors stated that it is hardly possible
to develop one quantitative indicator and propose a hierarchal and standardized en-
vironmental disturbance index as a tool to measure regional impacts and highlight
the areas of the karst system that require more protection or study. They suggest an
evaluation of sustainability measures mentioned in the table 1. The level of fulfilment
of these indicators will be discussed in the paper.

Although Van Beynen et al. (2012) speak about sustainability indicators, they
suggest more or less environmental sustainability indicators only. There is hardly
anything concerning social or economic sustainability in their system. Even when
they mention economic development they mean economy subordinated to the envi-
ronment not asking whether such economy could be sustainable. That is why addi-
tional discussion concerning social stabilization and economic prosperity of the karst
areas under study will be involved in our paper. Especially a balance among all three
pillars of sustainability is usually the key question.

RESEARCH FINDINGS

MORAVIAN KARST

Protected Landscape Area Moravian Karst (92 km?) is the largest karst area in
Czech Republic. It is a fairly hilly landscape dissected by deep valleys built up of the
limestone of Devonian age. The area is situated north of Brno in Drahanska vrchovi-
na Highland (Fig. 1 — appendix). There are ca. 1,100 caves here, of which currently
five cave systems are open for public tours. The Macocha Abyss is the most known
attraction of the territory. It is a gorge 138 m deep, which was formed when the
ceiling of an underground cave chamber collapsed. Macocha Abyss is also the place
where the Punkva River begins to run underground through the Punkevni jeskyné
cave system, and two small pools of water are visible at the surface.

Climatic conditions are characterized with average temperature 6.5-8.4 °C and
550-700 mm of precipitations. However, due to rugged relief, microclimate of indi-
vidual parts of the area can be different. The soils are heavier, shallow, poor of water,
rich of minerals. Flora and fauna are impacted with special natural conditions and
with the fact that Moravian karst is situated on the border of Hercynian, Pannonian
and Carpathian biogeographic regions.

Two thirds of the territory of Moravian karst are covered by forest (coniferous in
the north part and deciduous on the south); only 17% of the territory is used as arable
land. Current economic activities include primary branches: forestry (5,345 ha): Picea
abies in the North, Fagus sylvatica in the Middle and Carpinus betullus with Quercus
in the South. Forest Enterprise Masaryktv les Kitiny is the educational unit of the
Mendel University in Brno. Agriculture is directed more to the crop production, less to
the animal husbandry (Fig. 2 — appendix). Mining includes one mine of the limestone
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directly on the territory, the second (big) one can be found just on the border. All the
territory is protected since 1956 when it was declared as Protected Landscape Area.

Agricultural cooperative farms were transformed into usual legal bodies. These
companies farm mostly on a leased land. In the territory under study five big agri-
cultural companies operate. They are oriented on cultivation of cereals (wheat, bar-
ley) and oilseed rape as well as hay from permanent grassland, corn for silage. Milk
production and production of beef and pork also occurs. Only 29 family farms are
in the territory. It is only one narrow specialization - goat breeding and goat cheese
production farm. Almost all arable land is cultivated.

The population is engaged mostly in industry and services. About 36% of em-
ployees commute to work. Big industrial plants were situated on the fringe of the
area in Blansko (mainly electrical engineering), Adamov (machinery), Boskovice
(machinery and textile) and also in the regional capital Brno. Rural development is
supported by the Local Action Group Moravian Karst.

On the protected landscape area or on its border there are 22 settlements with
23,058 residents (2011). The density of population is relatively high — 121 persons
per km?. The population number increased by 18% since 2000 (Fig. 3). The only town
Adamov lost a relative big number of residents as a consequence of shortening the
main industrial plant - Adamovské strojirny Engineering. On the other side, a ma-
jority of rural settlements grew as a consequence of the suburbanization process. On
the whole, 54% of the population is with lower than secondary education, 32% with
secondary and 13% with higher education in 2011. Aging is manifested by the share
of young people (age 0-14) and seniors (age 65+) which is 0.92. However, some mu-
nicipalities have a progressive age structure.
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The settlements are connected by the South Moravian Integrated Public Trans-
port System. The transport accessibility is excellent. For tourist purposes an ecolog-
ical (electric) train and the cableway were introduced. On the other hand, two roads
going through deep and narrow valley were closed for the automotive transport. As
concerns technical infrastructure, the majority of settlements is connected with gas,
the share of connection with public water conduit does not decrease under 85% and
share of population equipped with the sewerage system connected to wastewater
treatment plant is about a half.

The villages have residential, partly agricultural and/or touristic character, Je-
dovnice, Kitiny, Ostrov u Macochy and Sloup being the most important (Korabova,
2007). Tourism develops quickly with 400,000 visitors annually (mostly one-
day tourist). Schneider and Lorencova (2015) used questionnaires responded by
275 visitors in August and October 2013. The portion of foreign tourists is ca.
25 % in the summer season and ca. 13% in autumn. The Macocha Abyss and the
Punkevni caves were the most frequently visited places. Natural beauties were of-
ten completed by visits of architectonical heritage like castles and churches. A new
tourist trend — geotourism has occurred in Moravian karst in the last time as Migon
(2011) shows.

DEVETASHKO PLATO

The territory of the Devetashko Plato (340 km?) is situated to east of Lovech
(a city approximately ten times smaller than Brno) and belongs also to two other
districts — Veliko Tarnovo and Gabrovo. Devetashko Plato is relatively comparable
territory to the Moravian Karst in terms of natural conditions (Fig. 4 — appendix). It is
situated among valleys of rivers Rositza, Osam, Gostinka and Magara in the southern
periphery of the Danubian plain.

The predominance of limestone is the cause for development of a typical karst
relief (Jakucz, 1977). Morphological karst complexes with classical forms — super-
ficial and underground as the sinkholes (dolines) are predominant in the relief. Their
number is several thousands.

Sixty eight karst caves with total length of 18 km are studied on the territory of
the Devetashko Plato. The longest one is the Boninska cave (Popova cave) near Kru-
shuna village — 4.530 m. It is connected to the spring cave Vodopada (Maarata, 1.999
m) as this is one of the longest studied water cave system in Bulgaria (over 6.5 km).
In the cave Vodopada is and the longest underground lake in Bulgaria - 800 m. The
largest cave hall in Bulgaria is formed in the Devetashka cave - area of 20 thousand
m? and a volume of 440 thousand m? at height up to 48 m.

The climate of the Devetashko Plato is moderate continental with average an-
nual temperature around 10.5 °C. Average annual amount of the precipitations is
between 650 and 700 mm with spring-summer maximum (May-June). Around 33%
of precipitation form underground water flow which is typical for karst regions.

The forests occupy around '3 of the territory of the plateau. The broad-leaved
forests consist mainly from oak (Quercus cerris), hairy-oak (Quercus pubescens) and
vergilian oak (Quercus virgiliana). At some places they are mixed with silver lime
(Tilia tomentosa), hornbeam (Carpinus orientalis) and flowering ash (Fraxinus or-
nus) (Bondev, 1991). Semi-dry grasslands and shrubs can be seen here.
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Part of the territory of Devetashko Plato has been established as a territory of
ecological network of Natura 2000 — in the categories Bird Directive (7,894.78 hect-
ares) and Habitat Directive (14,997.07 hectares), which are partially overlap. Two
natural monuments and six protected sites with the area of 55.64 hectares are situated
in the territory of the Plato.

There are 15 settlements with 6,416 (2012) residents in the territory of the pla-
teau or on its borderline. These settlements belong to five municipalities: Letnitsa
(district Lovech) — village (v.) Gorsko Slivovo, v. Karpachevo, v. Krushuna; Lovech
(district Lovech) — v. Devetaki, v. Tepava, v. Brestovo, v. Gostinya, v. Smochan, v.
Chavdartsi; Sevlievo (district Gabrovo) - v. Agatovo, v. Kramolin; Pavlikeni (district
Veliko Tarnovo) — v. Dimcha, v. Varbovka; Suhindol (district Veliko Tarnovo) — v.
Koevci, town (t.) Suhindol. Average population density reaches 18.86 persons per
km?(2012). The area lost about 36% of inhabitants between 2000 and 2012 (Fig. 5).

On the whole, 58,4% of the population is with lower than secondary education,
34,2% with secondary and just 7.4% with higher education in 2011. Aging is very typ-
ical for the settlements (Fig. 6). The economic inactive population for 2011 (68.47%)
prevail over the economic active part (31.53%). In some settlements — Tepava, Deve-
taki, Brestovo and Gostinya, the economic inactive population is over 90% (Fig. 7).

Agricultural land covers nearly 60% of the territory (Fig. 8). The agriculture
is realised mainly by leaseholders. Local farmers form a minority. In general, the
leaseholders settle outside of territory and have no relationship to the area. The EU
subsidy for direct payments stimulates the farmers to increase the size of the utilized
agricultural area (UAA) (Tabl. 2). There is also an effort from the side of the farmers
to change the way of the use of the cultivated land — towards larger areas with cereal
plants and towards smaller fruit gardens compared to the period before 1989. The most
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Fig. 8. Landscape in the vicinity of Gorsko Slivovo village (Photo: P. Stefanov)

cultivated cereals are: wheat, barley, corn, sunflower and plumbs, cherries, peaches
are planted in the gardens. Vine plantations are typical traditionally in Suhindol and
less in Krushuna. Because of the established system of purchasers of the berry fruits,
the cultivation of strawberries, raspberries, blackberries is permanently increasing.

There is also a tendency of restoration of old fruit gardens (mostly plumbs),
because there is an opportunity of receiving additional agro-ecological payments.

The stock-breeding is connected mostly with the breeding of caws, sheep and
goats on pastures, and with preparing hay and straw. It belongs to the small, mostly
family sector where there are no conditions for breeding of a large number of animals
(Fig. 9). The milk is produced in 73 farms with 1,523 cows (03.02.2015). There is a
tendency towards the development of the bee-keeping which is a principal part the
National program of bee-keeping.

There are many ways of using the forest - pasture of cattle and sheep or goats,
production of hay from the treeless areas, production of fodder, picking herbs, wild
berries, mushrooms and nuts.

There are no industrial enterprises on the territory of the Devetashko Plato. In
its periphery only in Suhindol town food, wine and tobacco industries (wine-pro-
duction, grain-producing, sunflower-seed oil, soft drinks, confectionery) and small
enterprises from the metal industry are developed. The big industrial companies in
the close situated municipal centers Lovech (Great Wall Motors, etc.) and Sevlievo
(“Ideal standard — Bulgaria”, “Ideal standard — Vidima”, etc.) give an opportunity for
employment. The question is whether the villages in Devetashko Plato are able to use
this activity for commuting due to the age and professional and educational structure
of their population and existing transport conditions.
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Table 2
Utilized agricultural area of holdings (2011-2015)

Year 2011/2012 2012/2013 2013/2014 2014/2015
EE|E5E8|SE|E5E S8 E5E| EE|E5E
MeE | RLdd | Ra|Pdd | A | Pt | AE | PLL
v. Koevci 9 1,452.7 9 839.1 11 852.3 9 745.6
v. Dimcha - - - - 13 936.3 16 834.6
v. Gorsko Slivovo | 11 | 3,266.3 | 15 | 3,113.9 | 22 | 2,920.1 17 | 2,862.1
v. Karpachevo 4 750.3 2 628.6 — — — -
v. Devetaki 6 1,969.9 - - - - - -
v. Tepava 2 632.5 2 515.3 1 265.7 3 319.2
t. Suhindol - - - - 23 | 2,107.1 | 25 | 1,901.8
v.Varbovka - - - - 20 |23220| 20 |2278.5
v. Agatovo 1 1,758.6 1 1,876.6 2 1,745.8 5 1,650.5
v. Kramolin 7 1,673.6 9 1,3554 | 11 1,351.6 8 1,560.8
v. Krushuna 6 941.9 - - — - — -
v. Brestovo 3 1,631.6 — — — — — —
v. Gostinya 4 498.2 - - — - — —
v. Smochan 8 601.8 - - - — — -
v. Chavdartsi 9 782.9 8 844.5 - - — -

Source: Department of Agriculture Veliko Tarnovo regional office, Departmant of Agriculture
Lovech regional office, Departmant of Agriculture Gabrovo regional office. Elaboration: D.
Stefanova

The Devetashko Plato gives an opportunity for development of different forms
of tourism: ecotourism, sports, cognitive tourism and cultural tourism. The karst ob-
jects - caves and waterfalls are very attractive. In separate parts of the plateau there
are suitable trails for hiking, cycling and horse riding, hunting and fishing in the dif-
ferent parts of plateau. There is an increased tourist interest towards:

Natural Monument “Marata - Karstovi Obrazuvania” is part of Krushuna karst
geosystem. It is the calcareous tuffs (bigors) cascade with waterfall (Fig. 10) and
three water caves situated very close (Krushuna village). In holidays the visits are up
to 3,000 people daily. Tourist infrastructure is in the process of construction funded
by municipal and private resources.

Natural Monument “Devetashka Peshtera” (Devetashka cave, Fig. 11) is and an
archeological monument of culture. The natural monument is interesting for tourists
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Fig. 9. Grazing around the cave Golyama Garvanica — v. Gorsko Slivovo
(Photo: P. Stefanov)

Fig. 10, 11. Natural monuments “Marata Karstovi — Obrazuvania”
and “Devetashka peshtera” (Photo P. Stefanov)
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during the whole year. The highest attendance is in the summer months - June-Sep-
tember. Around 50,000 visitors visited the place in 2014.

Because of the low economic level of the settlements situated in the Devetaki
Plateau and in its periphery the karst tourism is seen like a good opportunity to raise
the quality of life. From this point of view the karst objects are included in the mu-
nicipal plans for economic development of Lovech, Letnitsa, Suhindol, Pavlikeni and
Sevlievo municipalities.

The main part of the road network in the territory of Devetashko Plato is formed
by municipal roads of poor quality with the exeption of those in Letnitsa municipal-
ity. A smaller part belongs to the national road system of the third category. The set-
tlements are served by public bus transport based on the existing road schemes. The
most atractive tourist sights — National Monument “Marata” and National Monument
“Devetashka Peshtera” are easy accessible by the public transport.

THE COMPARISON

Some comparison of two protected karst areas was made by Duval (2006) who
paid her attention to the Skocjan caves in Slovenia and the Ardéche Gorge in France.
It was found that the differences in the ways the two sites are managed can be traced
through a diachronic approach to the history of their tourism development. Is it
possible to use similar idea for the comparison of Moravian karst and Devetashko
Plato?

In the case of the Moravian Karst and the Devetashko Plato, the first big dif-
ference between the two areas can be seen in the recent population development.
Whereas rural settlements in Devetashko Plato lose inhabitants, rural settlements in
Moravian Karst gain population. The main cause of such a development can be seen
in the geographical positions of both areas. Moravian karst is situated in the vicinity
of the regional capital Brno and the middle-size district town Blansko. Thus the vil-
lages are subjects of suburbanization. On the other hand regardless that part of the
territory of the Devetashko Plato is situated close to the district center Lovech, the
city is not able to provide employment and to keep the population by everyday work
trips. The other two district centres Veliko Tarnovo and Gabrovo, and municipal cen-
tre Sevlievo are more distant from the settlements in south and southeast parts of the
plateau and they are not able to keep the population by commuting. Another neigh-
bouring district center Pleven has no relationships to the study area.

The difference leads to quite opposite set of problems. In the Devetashko Plato
there are several problems: migration of young people to the cities or abroad, clos-
ing schools and pre-school institutions, difficult access to medical cares, high level
of morbidity and death-rate caused by aging, abandoning and self-destroying of the
house fund, limited public transport, difficult administrative services, high level of
criminality (thefts), unemployment, etc.

On the other side, villages in Moravian karst are losing their rural character,
depend more and more on commuting for jobs, education, services and thus on indi-
vidual and/or public transport. The tourism is developed, although Vajénerova (2009)
point out that there is no overreaching agency organizing tourism activities.

The landscape protection is more or less similar in both territories. There is a
large-scale protection and within it there are some small-scale protected areas (8 in
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Fig. 12. Suburbanization in Bfezina village (Moravian karst) (Photo: J. Zapletalova)

the Devetashko Plato and 17 in Moravian karst). However differences in the approach
of communes to the landscape protection were observed. Both of the territories have
different development and karst politics for protection of the landscape. Whereas
municipalities in Moravian Karst collaborate with the landscape protection agency
in a narrow way, municipalities in Devetashko Plato prefer economic benefit. The
cause could consist in the different role of agricultural production for the surviving
of localities.

In Moravian karst, 36% of economic active people commute for work and only
17% of the territory is formed by arable land. Earlier, the share of arable land was
much higher but the land use has been changed after 1997 mostly for meadows (Balak
et al., 1999). The landscape protection contributes to the creation of positive image
of the area and thus to the tourist development which is another important economic
branch. The municipalities have rather residential character with which the landscape
protection is not in big contradiction.

On the other side, about 60% of the territory of Devetashko Plato is formed by
the agricultural land. From it follows that productive pressures to the land are much
stronger there which probably impacts on the standpoints of municipalities. There are
no coordinate actions in the service of managing the karst resource executed to the
Devetashko Plato and there are no real measures for protection of the karst resource.
The main reason for this are serious gaps in the legislation about the karst and the
caves in Bulgaria but also because in the territory of the Plato there is no park admin-
istration with functions like keep, protect and control.

Karst areas are generally the most environmentally sensitive of terrains, and
among the most complex and least understood hydrologic and geomorphic systems
(Veni, 1999). Among common problems of both karst areas under study are: sewage
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of untreated waste water from settlements to the underground space, infiltration of
fertilizers and pesticides to underground spaces during torrential rains, washing away
the topsoil into the underground space. For example, a main characterisation of the
Devetashko Plato is its strong vulnerability to pollution which, on one hand, is caused
by the wide development of karst sinkoles (dolines) and on the other hand by a long
anthropogenic loading (mainly agricultural) on the territory of the plateau and repeat-
ed pollution. Very often the sinkholes (dolines) are used as illegal dung-hill. There
is no canalization and purifying of the water from the settlements in the plateau.
Because of this the karst water in the plateau is very pollute and the main part of it is
not good for drinking.

Flora and fauna are engaged by a high tourist arrivals. Due to the big number of
visitors in the tourist seasons, overcrowding and lack of parking places occur.

DISCUSSION AND CONCLUSIONS

The first results show that the main difference between both the areas could
consist in their geographical positions. Moravian karst is in the vicinity of a large re-
gional centre, it uses its social infrastructure and job offer and is served by a relatively
dense and frequent network of integrated public transport. Lovech is much weaker
centre. Palang et al. (2006) show the importance of a strong centre for the develop-
ment of a karst area on example of the Slovenian karst. Development and decline of
the Slovenian karst is connected with the separation or penetration of the state border
to Trieste (Italy) in different periods.

Moravian karst is under pressure of tourism, its southern part also under the
pressure of suburbanization. Improper agricultural methods in karst areas may lead to
a huge water erosion. So, the territory has to defend its ecological sustainability. On
the other side, Devetashko Plato is abandoned by its population step by step. The soil
lies partly fallow. The territory is not socially sustainable. During the last years ex-
ternal users (leaseholders) are doing deep plough up of the cultivate lands in the karst
areas including abandoned ones. The economic objectives of these land users are not
always connected to the ecological regulations due to the karst specific of the areas.
Some changes in the traditional land keeping have also occurred. Moreover on the
background of the global climate changes and increasing number of extreme climatic
phenomena during the last years, especially torrential rain and fast snow melting,
there is an intensive erosion close to the negative karst forms (dolines, entrances of
precipice caves).

There are also differences in the management of protected territories. In both the
cases, protected areas were declared by the law. However, Moravian karst is managed
by the administration of the protected landscape area which is an institution within
Ministry of Environment of the Czech Republic. It assesses a harm for worsening of
agricultural and forest economic management. (For example, the biggest forest entre-
preneur in the area — Mendel University in Brno obtained 6.4 Million of CZK — about
235.000 EUR in 2015). The caves are managed by the Cave Administration of the
Czech Republic which ensures tourism and related protection of caves. Municipali-
ties (more exactly their associations), entrepreneurs, education institutions, churches
and other subjects are organized in the LAG Moravian karst. Thus, the problem on
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the Czech side consists more in relations and competences among individual stake-
holders.

Devetashko Plato is not a protected area due to the Low of the protected terri-
tories in Bulgaria. Only some parts of the plateau are declared as Protected site and
Natural monuments without administrative management. This puts Devetashko Plato
in a completely different position compared to the Moravian kras. For both categories
of protected territories in Devetashko Plato there are official regimes of activities
which are abided by the regional administration of the Ministry of Environment and
Water, here Regional Inspection of Environment and Water, Pleven, which should
guarantee their protection.

Two of the natural monuments in Devetashko Plato — “Devetashka peshtera” and
»Maarata “ are popular tourist attractions that provoke high interest. This interest mod-
ifies some specifics in their management. With decision Ne 943 from 15.11.2012 of
the Council of ministers of the Republic of Bulgaria, Natural monument “Devetashka
peshtera” is left for management to Lovech municipality under some conditions as: all
the activities in the area of the Natural monument should be coordinated by the Minis-
try of Environment and Water and the Regional Inspection of Environment and Water,
Pleven; implementation of plans, programs, projects and investment offers, connected
to the activities for development of sustainable forms of tourism within the borders of
the Natural monument should be in correspondence with the ecological legislation for
protected territories and biological diversity. After gaining the right of management
the Lovech municipality initiated development of the Plan for management of natural
monument “Devetashka peshtera” which is in procedure of accepting.

An ecotrail “Maarata” is built within the borders of natural monuments “Maara-
ta” (situated in the territory of the municipality). It is maintained by Letnitsa munic-
ipality together with Regional Inspection of Environment and Water, Pleven. The
municipality manages also a part of the tourist infrastructure around the natural mon-
ument (parking, info centre, souvenir shop, swimming pool and etc.)

As a result these two popular natural monuments in Devetashko Plato which are
developed like tourist objects bring some economic and social benefits to the local
community. But the preservation of the karst phenomena is a national priority which
make the searching of rational balance between the interests of all concerned parties
a real necessity.

Moreover, Czech administrations of protected landscape areas are professional
institutions with necessary scientific background whereas Bulgarian municipalities
are more or less elected local politicians.

Anci¢ and Perica (2003) highlight (in the case of the Mediterranian) that karst
landscapes form unique agricultural land-use patterns constituting one of the most
valuable spatial heritages. On the other side, social and economic changes have
generated a situation, in which survival of this land as a cultural landscape be-
comes hardly possible. Current trends are directed often towards re-naturalization.
However, karst landscape without any agriculture may increase biodiversity but the
landscape could lose its authenticity. Of course, in our cases taking into account the
changes in landscape micro-structures during the collectivization it is a question
whether the return to the original arrangement is realistic.

Brinkmann and Parise (2012) state that man must make a strong effort to learn to
live “in harmony with” karst, rather than to live “on” karst. Many problems the au-
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thors face when interacting with karst environments are best solved through changes
in human systems rather than through alterations of karst environments. This is be-
cause subtle changes in fragile karst systems change them significantly.

What can be suggested to improve the situation in the sensitive karst areas in
post-socialist Europe? The land use should be modified to sustainable forestry and
agriculture (see, e.g. Barany-Kevei, 1999). However, the economic and social sus-
tainability should be ensured as well. Alternative ways of economic development (in
the sense of prosperity — not necessarily in the sense of a quantitative growth) should
be found out. As Cigna and Forti (2013) mention: Caves were the first and, for a long
period, the single geologic item for tourism. In the last few tens of years, with the
creation of “Geo-Parks”, new geomorphological items started to become touristic
targets. So, the karst manifests some heritage which should be used. However, the
attention has to be paid to the sustainability of this kind of tourism taking into account
the sensibility of karst areas.

Moreover, both tendencies (natural and social improvements) must be in an
equilibrium. The land degradation (desertification) in some karst areas (for exam-
ple in the largest world karst area in south-western China; Wan, 2003) may lead
to one-sided preference of the landscape rehabilitation before economic and social
prosperity. In such a case, karst areas may remain empty of productive people which
could probably impact on the land use in a negative way.

To find an equilibrium between the protection of fragile karst features and ensur-
ing their accessibility for public is another big task. The regulation should be solved
within respective management plans (Hamilton-Smith, 2002). Georgiev-Leonidov
(2010) sees the potential in the development of alternative tourism. It means that it
is very suitable to avoid constructions of large tourist facilities but to disperse the
tourists across the territory, to support small tourist enterprises. It may allude into the
shortage of family farms in Czech Republic and lack of local capital and entrepre-
neurship in Bulgaria.

ACKNOWLEDGEMENT

The paper was elaborated within the project of the bilateral cooperation between Czech
and Bulgarian academies of sciences named “Comparative evaluation of land use practices in
vulnerable case study areas in Bulgaria and Czechia”. In the Czech side, the investigation has
been also supported within the support of the long-term conceptual development of research
organizations No. RVO: 68145535.

REFERENCES

Ancié, B., Perica D. 2003. Structural features of cultural landscape in the karst area (Land-
scape in Transition. Acta Carsologica 32, 1, 173-188.

Balik, L., Janco J., Stefka L., Bosak P. 1999. Agriculture and nature conservation in the
Moravian karst (Czech Republic). International Journal of Speleology 28, 1, 71-88.

Barany-Kevei, 1. 1999. Impact of agricultural land use on some Hungarian karst areas, /nter-
national Journal of Speleology 28, 1, 89-98.

82



van Beynen, P., Townsend K. 2005. A disturbance index for karst environments. Environ-
mental Management 36, 1, 101-116.

Beynen, P. van, Brinkman, R., Beynen, K. van 2012. A sustainability index for the karst
environments. Journal of the Cave and Karst Studies 74,2, 221-234.

Bondev, 1. 1991. The vegetation of Bulgaria [1 : 600,000]. Kliment Ohridsky University Sofia
(Bg).

Brinkmann, R., Parise, M. 2012. Karst environments: Problems, management, human im-
pacts and sustainability. An introduction to the special issue. Journal of Cave and Karst
Studies 74, 2, 135-136.

Cigna, A.A., Forti, P. 2013. Caves: The most important geotouristic feature in the world.
Tourism and Karst Areas 6, 1, 9-26.

Clarke, J., Denman, R., Hickman, G., Slovak, J. 2001. Rural tourism in RoZfava okres: a
Slovak case study. Tourism Management 22,2, 193-202.

Day, M. 2010. Challenges to sustainability in the Carribean karst. Geologia Croatica 63, 2,
149-154.

Duval, M. 2006. Tourism and preservation policies in karst areas: Comparison between the
Skocjan caves (Slovenia) and the Ardéche Gorge (France). Acta Carsologica 35, 2, 23-
35.

Georgiev-Leonidov, G. 2010. The system of protected areas in Bulgaria in terms of imple-
mentation of the concepts of sustainable and alternative tourism. Geographica Pannon-
ica 14, 3, 83-91.

Hamilton-Smith, E. 2002. Management assessment in karst areas. Acta Carsologica 31, 1,
13-20.

Jakues, L. 1977, Morphogenetics of karst regions. Hilger, Bristol, 284 pp.

Kacaroglu, F. 1999. Review of groundwater pollution and protection in karst areas. Water,
Air and Soil Pollution 113, 1-4, 337-356.

Korabova, E. 2007. Charakteristika obci Moravského krasu z hlediska vybavenosti pro ces-
tovni ruch [diploma thesis]. Masaryk University Brno.

LaMoreaux, P.E., Powell W.J., LeGrande H.E. 1997. Environmental and legal aspects of
karst areas. Environmental Geology 29, 1-2, 23-36.

Migon, P. 2011. Development of karst phenomena for geotourism in the Moravian karst
(Czech Republic). Geotourism 26-27, 3-24.

Ninov, N. 2009. Soil resources on protected karst territories in Bulgaria and adaptation prac-
tices for rational land use. In: Vesely, P., Skladanka, J. eds. Management travnich po-
rostit krasovych oblasti Mendelova zeméd¢lska a lesnicka univerzita, Brno, p. 14-18.

Palang, H., Printsmann A., Konkoly Gyuré E., Urbanc M., Skowronek E., Woloszyn W.
2006. The forgotten rural landscapes in Central and Eastern Europe. Landscape Ecology
21, 3, 347-357.

Petrov, P. 1980. Complex research of karst landscapes in the Predbalkana between rivers
Osam and Yantra [dissertation theses]. Institute of Geography BAS, Sofia (Bg).

Petrov, P., Yordanova M. Chubrieva M., Kostova L. 1992. Assessment of natural landscape
potential for agricultural use (Letnica municipality case study). Problemi na geografiata
4,29-42. (Bg).

Piibyl, J., ed. 1983. Geographical aspects of Moravian karst study. Studia Geographica Vol.
82. Institute of Geography, Czechoslovak Academy of Sciences, Brno. (in Czech with
English and Russian summaries).

Schneider J., Lokvencova H. 2015. Recreational activities, practices and attitudes of visitors
to the protected landscape areas as a basis for resolving conflicts of recreation and nature
protection. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis 63,
5, 1555-1564.

83



Stefanova, D. 2013. The role of karst tourist sites as joining factor between different gener-
ations in Bulgaria. In: Family and intergenerational solidarity - scientific conference.
Prof. Marin Drinov — Academic Publishing House, Sofia, p. 153-167 (Bg).

Stefanova, D., Stefanov P. 2009. Experimental survey research aiming at management of
protected karst territories in Bulgaria. In: Vesely, P., Skladanka, J. eds. Management
travnich porostl krasovych oblasti. Mendelova zemédélska a lesnicka univerzita, Brno,
p. 39-47.

Stefanov, P., Yordanova M., Stefanova D., Mikova D. 2009. A project for development
of an experimental model for complex monitoring of protected karst territories. In: Ve-
sely, P., Skladanka, J. eds. Management travnich porostl krasovych oblasti. Mendelova
zemédélska a lesnicka univerzita, Brno, pp.28-38.

Thompson, R.H. 2004. Overcoming Barriers to Ecologically Sensitive Land Management.
Conservation Subdivisions, Green Developments, and the Development of a Land Ethic.
Journal of Planning Education and Research, 24,2, 141-153.

Vajénerova, I. 2009. Organizaé¢ni struktura cestovniho ruchu v Ceské republice. Acta Univer-
sitatis Agriculturae et Silviculturae Mendelianae Brunensis 57, 6, 315-322.

Veni, G., 1999. A geomorphological strategy for conducting environmental impact assess-
ments in karst areas. Geomorphology 31, 1-4, 151-180.

de Waele, J. 2009. Evaluating disturbance on Mediterranean karst areas: The example of
Sardinia (Italy). Environmental Geology 58, 239-255.

Wan, J. 2003. Land degradation and ecological rehabilitation in karst areas of Guizhou prov-
ince, south-west China. Advance in Earth Sciences 18, 3, 447-453.

Wilson, G. 1997. Factors influencing the farmer participation in Environmentally Sensitive
Areas Scheme. Journal of Environmental Management 50, 1, 67-93.

Yordanova, M., Stefanova D., Stefanov P. 2013. Basic terms for compiling a methodology
for experimental integrated monitoring of protected karst territories. In: International
scientific-practical conference ,,Protected karst territories — monitoring and manage-
ment®, TerArt, Sofia (Bg).

Zhang, D., Ouyang D., Wang S. 2001. Population resources environment and sustainable
development in the karst region in south-west China. China Population, Resources and
Environment 11, 1.

84



Austria

~n~ Rivers and Streams
/\/ Road
O% Forest

' Settlement

Small-scale protected areas
(national nature reserve,
national nature monument and nature reserve)

Protected Landscape Area Moravian Karst

|:| Areas under agriculture cultivation
(arable land, permanent grasslands, orchards)

-

Tourist attractions (archeological, cultural,
technical monuments)

Caves accessible to the public
(Punkevni, Sloupsko - $ostivské, Katefinska, Balcarka, Vypustek)

p

>z

|

Fig. 1. Protected Landscape Area Moravian Karst is situated to the north of Brno,
in the Drahanska vrchovina Highland
Sources: Nature Conservation Agency of the Czech Republic https://gis.nature.cz/arcgis/
services/UzemniOchrana/ChranUzemi/MapServer/WmsServer?, the geographic base data
of the Czech Republic (ArcCR® 500, ZABAGED®) Drawn by P. Dvordk
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Fig. 2. Land use in Landscape Protected Area Moravian Karst in the year 2014
Source: Czech Statistical Office, Elaboration Jana Zapletalova
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Codus @ 2016 e Sofia

OLEHKA HA 3EMHOTO ITOKPUTHE U 3EMEIIOJI3BAHETO
B BACEMHA HA P. OCHM C M3IOJI3BAHE HA TEOT' PAOCKU
NHOOPMAILIMOHHU CUCTEMUA

Kpucmuna 'vpyusnosa’

B cratusTa ce mpaBu OIleHKa Ha CHCTOSTHIETO HA 3€MHOTO MOKPHUTHE M 3eMe-
TTOJI3BAaHETO BHB BOIOCOOpHUS OaceitH Ha p. OCchbM, KOETO € TIPSKO OTPaKeHHE Ha pas3-
HOPOJHHUTE W AWHAMUYHN ChYETaHUS OT MPUPOIAHH M aHTPOTOTeHHU (hakTopu. BeB
BpB3Ka C TOBA € HAIIPABEH CTATUCTHYECKN aHAIIN3 Ha JAHHUTE OT AUCTAHIIMOHHU W3-
CJIeBaHMS 33 36MHOTO TIOKpHUTHE | 3eMernoiiBaneTo mpe3 2012 1. Upes reorpadcku
napopmanmonnu cucreMu (I'MC) ca aHamu3upaHu MPOCTPAHCTBEHOTO pasIpeseiie-
HUE 1 KOIMYECTBEHNTE XapaKTEPUCTUKU Ha KIIACOBETE 3eMHO MOKPUTHE U 3€METION3-
BaHE KaKTO 3a IENHs BOJOCOOpEH OaceifH, Taka M 3a M30paHu OOITIMHY, pPa3IieIaHn
KaTo TPEACTaBUTEITHA aIMHUHNACTPATUBHO-TEPUTOPHAITHN STHHUIIH.

Kniouosu oymu: 3eMHO OKpUTHE, 3eMENON3BaHe, AMCTaHUMOHHM u3ciensanus, [ IC,
p. OcbeM

ASSESSMENT OF LAND COVER AND LAND USE IN THE BASIN
OF THE OSAM RIVER USING GEOGRAPHIC INFORMATION SYSTEMS

Kristina Gartsiyanova

Abstract: In accordance with the main aim of the article, applied methodology
is based on Geographic Information Systems (GIS) analysis and assessment of land
cover and land use in the basin of the Osam river has been made according to Corine
Land Cover (third level). As a result in the area are defined 22 classes and they are
represented by: anthropogenic sites, agricultural lands, forests and semi-natural areas,
wetlands and water bodies. The land cover and land use in the watershed of the Osam
river is closely related to economic and demographic situation in the municipalities
in the area.

Keywords: land cover, land use, remote sensing, GIS, Osam river

! Menaprament leorpadust ua HUT'TT - BAH; krisimar1979@gmail.com
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YBOJ

W3scnenpanusTa 1 aHAIM3UTE HAa TIPOMEHUTE Ha 36MHATA MOBBLPXHOCT Ca TACHO
CBBP3HHU C U3IOJI3BAHETO Ha ChBPEMEHHUTE T€OMH(OPMAITMOHHH TEXHOIOTHH, KOUTO
ocHurypsiBaT crbrpane, 00paboTKa M yIpaBjieHHE Ha JaHHWUTE, aHAIU3UpPaHe, MOJie-
JMpaHe W BU3yaJIU3allys Ha MOyYSHNUTE pe3yNTaru. ToBa ce OCHIIECTBSIBA TIIABHO
9pe3 TUCTAHITMOHHY M3CJIeIBaHMs, 00padoTKa M aHAIN3 Ha N300pakeHus, Teorpad-
cku uHpopmannonan cuctemu (I'MIC), mpocTpaHCTBeHN aHAIN3H U MOAEITUPAHE.

JlaHHUTE OT AMCTAHIIMOHHUTE U3CIICIBAHMS Ha 3eMsTa Mpe3 MOCIETHUTE TOJU-
HU Tonmy4aBaT mupoko npuioxenue (I'eoprues m Cnupuaonos, 1998, 2004). Tax-
HOTO Pa3BHTHE € CBbP3aHO C TPU OCHOBHM KOMITIOHEHTA: U3IOJI3BAHETO Ha HAOOp OT
n300pakeHusl, M3MOI3BAHETO HA Pa3iIMuHA HOCHTENIN Ha anaparypara u IpuiiaraHe-
TO Ha KOMITIOTEPHHU METOIM 3a 00pabOTKa M aHAJIN3 Ha ToTydaBaHaTa WHMOpMAIIHs.
JlcTaHIIMOHHUTE U3CIie/IBaHusI B Bbirapus ce yTBbpKIaBaT Mmpe3 MoCIeTHUTE Jie-
CETHJICTHUS KaTo eIMH OT OCHOBHHTE ITOJIXO/IM 32 OI[EHKA Ha MPOCTPAaHCTBEHO 000CO-
O6eHn 00eKTH.

JlaHHUTE, MONYYCHU OT JUCTAHIIMOHHUTE M3CIIC/[BAHNUS, CE€ PETUCTPHUPAT B IU-
(¢ poB BUJI, KOETO /1aBa BE3MOXKHOCT 3a TsAxHaTa oopadorka u aHanm3 B 'MIC cpena.
I'MC ce pa3BuBaT 3a MOYTH TIET JACCETUIICTHS, KaTO HANIPEJABKHT UM € CBhP3aH C Ha-
YYHUTE ¥ TEXHOJIOTUYHUTE TIOCTIDKEHUS B PA3IMYHU 00IacTH, Karo MH(popMaruka,
MareMaTuka, reorpagmus, kaprorpadus, craructuka u ap. CeBpemennnte I UC tex-
HOJIOTMH TMO3BOJISIBAT ChXPAHEHUETO W BU3yaIM3aIMsATa HA OTPOMHU MAacHBH JIAHHU
(carenmutHu n300paxenus, acpoporocuumkn, [ IC manam), KOUTO ca HEOOXOMUMH U
ce TIOJI3BAT OT MPOPECUOHATUCTUTE U IHPOKATa OOIIIECTBEHOCT.

JlaHHWTE OT NUCTAHIIMOHHUTE HAONIOJCHHUS MMAT IIUPOKO MPHIIOKCHHE 32
KapTtorpadupaHe U aHallu3 Ha ChbCTOSHUETO U M3MEHCHHSTA HA 3¢MHOTO MOKPHUTHE
W 3EMEIIOJI3BAHETO, YUSITO NMPOCTPAHCTBEHA CTPYKTypa € crenuduyuHa 3a JaJeH
paiioH W 3aBHCH OT KOHKPETHUTE (PU3UKOreorpad)cKu U COIUATHO-UKOHOMHYECKH
¢dakTopu. 3eMHOTO TOKPUTHUE CE OTHACS IO YCTAHOBEHUTE A0MOTUYHU ¥ OMOTHYHU
00eKTH Ha 3eMHaTa MOBLPXHOCT. TO ce pasriex/ia KaTo Bb3MOXKHOCT 3a pa3rpaHu-
YyaBaHe Ha Pa3NYHU OMO(DU3NIHU KaTeTOPUH — CKaJIM, BOIHHU OOEKTH, ITOYBH, pac-
THTETHOCT, 00paboTBaeMu 3eMH, HACEJIICHN MeCTa, HHAYCTPHATHN OO0CKTH H Jp.
W3cnenBanusitTa Ha 36MHOTO MTOKPUTHE Ca CPABHUTEIHO HOBa o0iact, pa3paboT-
BaHa npe3 nocieanute 40 roJMHU BbB BPB3Ka C JIOCTHIIA JIO U3IOJI3BAHETO CIE]
1972 r. Ha caTeNWTHH CUCTEMH 3a HabmoaeHue Ha 3emsara. J[Hec moiaydaBaHEeTo
HA KaueCTBEHU W KOJIMYECTBEHU JIAaHHU 32 IPOMEHHUTE Ha 36MHOTO TIOKPUTHUE H 3€-
MEIIOJI3BaHe Ha JIOKAITHO, PETHOHAIHO, HAIIMOHAIHO U TIIO0ATHO HIUBO € 0COOeHO
BakHO. [Ipe3 mocmequuTe MBE NECETUIICTHS TE3H JaHHU ce chOupat u obpadboTsar
B paMKHTE Ha Pa3IMuyHU HAllMOHAIIHU M MEX/IyHAPOHU MTporpaMu u npoektu (Ba-
neBa, 2015).

3emMenon3BaHeTo ce AeduHupa Karo ,,HaYWH Wi (opMa Ha W3MOI3BAHE WA
BJa/ieHue Ha 3emsaTa oT xopara“ (Giri, 2012) u oTpassiBa GyHKINOHATHUS ACTIEKT
Ha 00EKTUTE OT 3eMHaTa MOBBPXHOCT (3€ME/IENICKU 3€MH, TOPCKH TUIONIH, O0CKTH 32
OT/IMX U TYPU3bM, KHIHUIHH, IPOMHIIUICHH, THPTOBCKH PAliOHHU | JIp.) 32 U3BIHYAHE
Ha I0JI31, TPOAYKTH 1 yciayru (Barmesa, 2015). Y Hac Benpocure, CBbp3aHH C MPOY-
BaHMATA M MPHUIIOKEHHUATA HA 3eMHOTO TIOKPHTHE U 3EMETIONI3BAHETO, Ca PA3UCKBAHU
B TPy/IOBETE Ha peauia aBropu, cpen kouto Crmpumonos (2000), ITomos (2012),
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Bamesa (2005, 2012, 2015), Vatseva (2008, 2009), Kures, Banera (2014), Dinkov,
Vatseva (2016) u ap.

Jucranunonnute uscnensanusg 1 ['MC TexHONOrHHUTE MPEAOCTABIAT HOBH Bb3-
MOXHOCTH 32 W3Y4YaBaHETO Ha 3€MHOTO MOKPUTHE U 3EMEIMOJI3BAaHETO HE CaMo C
OCHTYPSIBAHETO Ha CHBPEMEHHHU CPEACTBA, METOAW U JaHHH 3a aHAIM3HUTE, HO H C
MHTETPUPAHETO B €AMHHA CUCTEMA Ha MPOLIECUTE HA AUPEKTHU HAOMIONCHUS U KO-
YeCTBEHH U3MEPBAHUS C MPOCTPAHCTBEHUTE aHAIM3K 1 Mozaenupane (Banesa, 2012).

OcHoBHa 1Ie7 Ha HacTosIaTa pa3paboTKa € Jla ce HalpaBH OLEHKa Ha ChCTOS-
HUETO Ha 3eMHOTO MOKPUTHE M 3€MEIOJI3BaHETO BbB BONOCOOpHHS OaceilH Ha p.
OcbM upe3 U3MOJI3BaHETO Ha JaHHH OT AMCTAHLIMOHHU M3CJICIBAHUS U IPUIAraHeTo
Ha ['MC. ChcTOsIHEETO HA 3eMHOTO MMOKPUTHE M 3€METIOI3BAHETO € TPSKO OTPasKeHHE
Ha Pa3HOPOJHHUTE U TUHAMUYHHU ChUETaHUS OT IPUPOIHH U aHTPOIIOTEHHU (PAKTOPH.
BbB Bpb3Ka ¢ TOBa € HampaBeH CTaTUCTUYECKH aHa W3 Ha JaHHHUTE 33 36MHOTO I10-
KpHUTHE U 3emernon3BaneTo npe3 2012 1. Ha U3cieBaHus paiioH U ca aHaJU3UpaHu
NPOCTPAHCTBEHOTO Pa3NpeiesieHNe U KOINIeCTBEHUTE XapaKTePUCTHKH Ha IpecTa-
BEHHTE KJIACOBE 3€MHO IIOKPHUTHE U 3€MEIOJI3BaHe Ha JBe HUBA: 1) 3a 1eiaus BOJO-
cOopeH Oaceiin, pasmienan kato ¢pusnukoreorpad)cKku paioH, u 2) 3a n30paHu oOIIH-
HU, pa3lieJaHy KaTo MPEACTaBUTEIHN aIMUHUCTPATHBHO-TEPUTOPUAITHI SANHUIIH.

PAMOH HA U3CJIEJIBAHE

Peka OcpM mpoTrua npe3 TBbp/e pasHooOpa3eH BbB (PU3UKOreorpad)cKo OTHO-
HICHHUE palioH, KoiTo oOxBamia yacTu or Cpenna Crapa miaHuHa, [EHTPATHUTE Yac-
T Ha [Ipendankana u Cpenna JlyHaBcka paBHuHa. [lonokeHHeTO Ha BOAOCOOPHHS
OaceiiH ce onpenens ¢ KoopaAuHaTUTE MKy 42° 35° u 43° 13° c. m. u Mexay 24°
30°u 25° 20° u. 1. (ur. 1). Pexara e wbiira 314 km u u3Bupa oT MOTHOKUETO HA BP.
JleBcku B TpositHckus 151 Ha CTapa miuanuHa Ha BucounHa 1821 m. O6pa3sysa ce oT
ciuBaHeTo Ha pexute benu n Yepnu OcbM, KaTo 3a Havasio e npueT Yepau OchbM.
Brnusa ce B p. ynas npu c. UepkoBuna (I'enepanna cxema...., 2000). ITnomra Ha
BogocOopHara obmact Ha p. OckM ¢ 2824 km?, cbe cpesieH HaKkIIOH 5,7 %o U cpeaHa
HaaMopcka BucourHa 375 m. Ilopeunero e TscHO, ¢bC cpeiHa mupoyuHa mnoxa 20
km u recToTa Ha peunara mpexa 0,4 km/km?. B cpeaHOTO U JOJTHOTO CH TEUCHHE
pekara mpaBu rojeMu 3aBOU, HANOAOOABAIIM HA OCMOPKH, OTKBACTO MPOHU3NIN3A U
HEWHOTO UME.

B reonoxko otHomieHue OaceiHbT Ha p. OcbM 00XBallla CPAaBHUTEIHO TSACHA
MBHIIA OT JBe MOP(OCTPYKTYpHHU 30HH — bankanuau n Musuiicka mioda (miardop-
Mma). M3cnenBanuar BogocOop momaga B 00XBara Ha CPeJHUTE YAaCTH HA CEBEPHUS
MakpockiioH Ha [nmaBHara CraporutanuHcka Bepura, [Ipendankana u JlyHaBckara
paBHUHA.

BomocbopbT ce xapakrepuszupa C MOAYEPTAHO PABHUHHO-XBIMHCT pened.
EnunctBeHo B npenenute Ha CraponjaHMHCKATa CHCTEMa MMa TEPUTOPUHU C BHUCO-
gyura Haja 1000 m (¢ur. 1).

[To-ronsima yact ot OaceiiHa Ha pekaTa Iomnaaa B 00XBara Ha yMEPEHOKOHTH-
HEHTaJHaTa KIMMaTHYHa 00JIacT, a caMO Ha-BUCOKHTE Y4acThLHU OT BOJOCOOpa B
npenenute Ha Cpeana Crapa MiIaHMHA c€ OTHACAT KbM IUTAHMHCKaTa KJIMMaTH4YHa
obnact Ha bearapust.
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MUHUMATHUAT CPETHOMECEUEH OTTOK C€ YCTAaHOBSIBA MPE3 JISATHO-ECEHHOTO Ma-
noBoaue. [IbnmHoBoaueTo Ha p. OChbM HACTHIBA B Kpas HA M. MapT U MPOIBIKABA
Hall-KbCHO J0 M. FOHH.

BbB BomocOopHara obmact Ha p. OChbM ca pa3npOCTPAHEHU UESPHOZEMUTE H
CUBUTE TOPCKU MOYBH, Ka)sIBUTE TOPCKU [TOYBU U TUIAHUHCKO-JIMBATHUTE, aTyBUA-
HO-JIUBAJTHUTE U HA OTJICIHU MECTa PEHI3UHUTE.

B oOxBara Ha u3cienBaHus paiioH uMa (hOpMUpaHa CTEIHA, JIECOCTEIHA U TOp-
CKa pacTUTENHOCT. BB BomocOOpa Ha pekara ot obiara 3anecena mioir (590 km?)
270 km? npuHauIekar Ha OyKoBHTE TopH, a ocTaHanute 320 km? ca 3aeTu 0T HUCKO-
CTEONICHH TOPH.

Criopesi aIMUHHCTPATUBHO-TEPUTOPUAITHOTO JICJICHUE Ha CTpaHata OaceiHBT
Ha p. OcbM nonana B [lneBencka u Jloemka obmact. Ilo nanau Ha HCU nHacene-
HUETO KaKTO B IpaJioBeTe, Taka U B ceylata HamassiBa kbM 2011 . 3HauuTeneH cmnaf
B OpOs Ha HACEJICHUETO CE YCTAHOBSBA B cejlara, HAMUPAIU CE B TOpHATA 4acT Ha
nopeuneto. [Ipe3 2011 r. Haii-roisiM e OposAT Ha cenata ¢ Hacenenue Mexay 400 u
500 mymu. Kem 2011 1. enunctBeno Jloeu e ¢ Hacenenue Haa 30 Xuil. XKUTENH, a
Jletnuna, Ilopaum, CnaBsnoBo u Huxomon ca ¢ Hacenenue 1o 10 xun. gymu.

N3IIOJI3BAHU JAHHU, 'MC CPEJJCTBA 1 TEXHUKN

3a oleHKara Ha ChCTOSIHUETO Ha 3MHOTO TIOKPHTHE M 3EMETOJI3BAHETO B H3-
cieiBaHus paiioH Ha OaceiiHa Ha p. OchbM KaTo OCHOBHH BXOJIHU JJAHHU Ca U3IT0J3Ba-
uu Bekropau ganau or KOPUHE 3emuo nokpurue u 3emenonspane 2012 1. (https://
eeca.government.bg/bg/projects/korine-14/kzp-danni-clc-data). B nonbiHenue ca us-
MoJ3BaHu reopedepupanu ronorpadpekn kapta B mMamad 1:50 000, catenutHH U30-
Opaxenus ¢ Bucoka pesottoiusi (Google Earth), iudpor mosaen Ha peneda, remarnd-
HU JJaHHU ¥ KapTH (BKJI. XUAPOJIOKKH, IIOYBEHH, aIMUHIUCTPATUBHU TPAHUIIH U Ap.),
CTaTUCTUYCCKU JaHHU U TCPCHHU U3CJICABAHUSA.

CwbOpanute nanam ca obpaborenn u crpykrypupanu B I'MC cpena (ArcGIS
10.3), xaro ca 00001IeHN IO OTpeAeTICHN TeMaTHYHHU TPU3HALN U Ca Pa3NpeIeeHH
no 'NC crnoese, HeoOxoauMu 3a u3cienBaHeTo. M3non3sanure naHuu ca rpaguaan
(HaHpI/IMep 3€MHO IMOKPUTHUEC U 3E€MCIIOJI3BAHC, AAMUHUCTPAaTUBHU I'PaHUIU, XUAPO-
rpadus, nudpoB Mozen Ha pereda U Jp.) u HerpaduyHH (CTATHCTUYECKU JaHHHU,
TePEHHU U3CICABAHK U Ap.). Upe3 mpocTpaHCTBEH aHamu3 ¢ ToCThIIHUTE B ArcGIS
Cpe/iCTBA M OBBPJICH ONEpalyy ca U3BJICYCHH HEOOXOIUMHTE JIaHHH 32 OIICHKAa Ha
3eMHOTO MOKPUTHE U 3€MEIOJI3BAHETO Ha JIBE HUBA — 3a IIeJHs BomocOopeH Oaceiin
Ha p. OcbM U 3a U30paHKUTE NPEACTABUTEIHH OOIIMHH.

KITACUDOUKALIMA HA 3EMHOTO ITOKPUTHE U 3EMEIIOJI3BAHETO

BbB Bpb3Ka c LenTa Ha M3CIEABAHETO € HEOOXOAMMO Ja ce pasienar oc-
HOBHMTE BBIIPOCH 32 KJIacH(UKALUATA HA 3¢€MHOTO TIOKPUTHE U 3€METOJI3BAHETO.
Knacudukauusara npeacrasisBa rpynupaHe Ha OOCKTH OT 3€MHaTa HOBBPXHOCT
OT IVIeIHA TOYKA HA TEXHUTE B3auMooTHoweHus. Ts TpsOBa na Oblae NpuiioKuMa,
HE3aBUCHUMO JaJId C€ M3IOJI3BAT CaTeIUTHH H300pakeHus, OpTOPOTOCHUMKH, Te-
PEHHU M3CIICABAHUS WM Apyra KOMOMHAIMS OT CpelCTBa 32 HaOupaHe Ha MHQOP-
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Tabnunma 1

Homenxnamypa ,, KOPUHE 3emno noxpumue “

Hugo 1 Hugo 2 Huso 3
11 Hacenenu mecta 111 Hacenenu mecra ¢ MIbTHO 3aCTPOsIBAHE
112 Hacenenu Mecta cbC CBOOOTHO 3aCTPOSIBAHE
= 12 Naayctpuaimau, Thproeku U | 121 MHaycTpHamTHu UIH THPTOBCKH 00EKTH
z TPAHCIIOPTHU 00EKTH 122 [IpTHA ¥ KO MPEXKU U MIPUTIEKAIaTa UM 3eMs
'g E 123 Tlpucranuina
S 2 124 Jletuma
£ & |13 Munu, cmeruma u crpoutes-| 131 Kapuepn 1 OTKpHTH PyIHHUIH
< HU 00€KTH 132 Cmernma
— 133 CrpoutenHu 06eKTH
14 Antponorennu Hesemenen- |141 3eneHu oM B HACEIEHU MecTa
CKH IUIOIIH C PACTUTETHOCT 142 MecTa 3a copT M OTAUX
21 ObpaborBaema 3emst 211 HenanosiBana oO6paboTBaema 3emst
212 IlocTostHHO HanosiBaHa 00paboTBacMa 3eMs
- 213 Opmsuma
= 22 TpaifHu HacaXXIeHUA 221 Jlozsa
; 222 OBOIIHYU | SATOJIOBU HACaXKICHUS
2 223 MacrnuHOBH TPaIuHA
o 23 Tacumia 231 IMacuma
) 24 Pa3HOPOAHM 3EMENIEICKU 241 ENHOrOJUIIHU KYATYPH 3a€IHO C TpalHu
5’ 3eMH HaCAXICHUS
~ 242 KoMIutekcH oT pa3ipoOeHn 3eMeACICKN 3eMU
243 3eMeesICKH 3eMH ChC 3HAUUTEIHH Y4acThIU
€CTECTBEHA PaCTUTEIHOCT
244 ATpo-71€eCOBBJCKH TUIOIIN
31 T'opu 311 IIupoxoaucTHU ropu
= 312 UrnonuctHU ropu
2 313 Cmecenu ropu
E 32 XpacToBH W/WIHM TPEBHH 321 EctecTBeHH TPEBHU IIOLIH
S ~ |pacTuTenHu cpoOriecTBa 322 PacturenHu cho0IIeCTBA HA XPaCTH M TPEBH
% g 323 CkiiepoduiiHa pacTUTSIHOCT
s 324 IlpexogHa AbPBECHO-XPACTOBA PACTUTEIHOCT
= 33 OTKpHUTH IPOCTPAHCTBA C 331 ITnaxau UBULIM, TIOHH, IISACHIA
g Manko mwim 6e3 pactutensHoct 332 [onu ckamu
2 333 I[Inowmu ¢ psiaKa paCTUTETHOCT
) 334 OnoxapeHu TUTOIIH
335 JlemqHuiy 1 MOCTOSIHHO 3aCHEKEHU 00IacTh
= 41 BpTpemHu BIaXXHU 30HU 411 Berpemnu O6nara
g < 412 Topdenu Gnara
S Z |42 KpaiiOpexun Bnakuu 30uu  |421 Conenu Gnara
Mm@ 422 Conuunu
~ 423 TIpunuBHO-OTIUBHU 00JIACTH
- 51 BwTpenrnu Bogau 511 Bonnu Teuenus
a = 512 Bonauu momu
g é 52 Mopcku BoAH 521 KpaitbpexHu JaryHu
w“ © 522 Ectyapu
523 Mopera u OKeaHu

3abenescka: B brirapus HaMa kimacose: 212, 223, 241, 244,323, 335 u 423.
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manust (www.fao.org). B cBeroBen mMamad ca pazpabotenu peauna KiacupuKanum
Ha 3€MHOTO MOKPUTHE U 3€METOJI3BaHe, HO BCE OIlle HAMAa HUTO €HAa CTaHJIapTHA
MEXAYHapOIHO MpHUETa.

Mex 1y 3eMHOTO MTOKPUTHE U 36METIOJI3BAHETO CHILECTBYBAT TECHU BPB3KH U TE
B3aUMHO cd BIUSAT. OOMKHOBEHO BPB3KHUTE Ca KOMILIEKCHH, KaTo Aa€HO 3eMEON3-
BaHE MOXKe Jia ObJie CBBP3aHO C HAKOJIKO PA3JIMUHH THIIA 36MHO IIOKPUTHE  00PaTHO,
OIpENIETIEHO 36MHO MOKPUTHE MOXKE JIa UMa HAKOJIKO Pa3lIMYHU THUIIA 3€MEIOI3BaHE.
BbB Bpb3Ka ¢ TOBa MHOTO OT pa3pabOTEeHUTE NPUIIOKESHHUS M3UCKBAT JaHHU KaKTO 3a
3eMHOTO MTOKPUTHE, TaKa M 3a 3eMenoi3Baneto. [lopagu Ta3u npuynHa knacupuka-
UOHHHUTE CHCTEMH Ha MPAKTHKA Ca CIIMCHLUHU OT KaTerOpuH (KJIacoBE OT HOMEHKJIa-
Typara), KOUTO B M3BECTHA CTEIEH CMECBAT 36MHOTO MOKPHUTHE U 3€MEION3BAHETO.
Ot 70-te rogunu Ha XX B. Jjocera ca pa3paboTeHu 3HaUnTeIeH Opoi (MeXIyHapoI-
HU 1 HALIMOHAJIHH) KJacu(UKaIUU, OCUTYPSBAIY TPYAHO ChIIOCTaBUMa M KOMOWHA-
tuBHa nH(MopMmauus (Bauesa, 2015). PazpaboTBaneTo Ha 001 CTaHAAPTH € 0COOCHO
B)XHO OT IVIEZIHA TOYKA Ha BH3MOXKHOCTTA 3a CIOAEIsIHE Ha oOuia nHpopManus u
OCHUT'ypsiBaHE Ha MHOTOKPATHO M3MOJI3BaHE Ha F€HEPUPAHUTE IPOCTPAHCTBEHH I'€0-
0a3u JaHHU.

[TonacTosiiieM B €BpONEHCKUTE AbPKaBH LITMPOKO CE M3ION3BA KIIaCH(PHUKALU-
Ta Ha 3eMHOTO NOKpUTHE U 3eMenoin3BaneTo no npoekra KOPMHE 3emuo nokpurtue
(CORINE Land Cover — CLC) (CEC, 1995; Bossard et al., 2000; Feranec at al., 2004,
2006, EEA, 2007). Ts ce cbcTOM OT TPU HUBA M MMa HepapxuyHa cTpykTypa. Ha Oa-
3ara Ha TpeTo HMBO Ha HoMeHKJarypata Ha KOPMHE 3emuo nokputue Feranec and
Otahel (2004) ca cbcTaBUIM pa3mKMpeHa Kiacu(prUKaoHHa cxeMa Ha YeTBbPTO HUBO
3a PHARE crpanure.

B u3nbiaHeHne Ha mocTaBeHara LieN MPUIIOKEHAaTa METOOJOIHs Ce OCHOBaBa
Ha npuiaraneto Ha 'MIC 3a aHanu3 1 OLeHKa Ha ChCTOSTHUETO HAa 3€MHOTO MTOKPUTHE
U 3eMeroy3BaHeTo B OaceiiHa Ha p. OcbM. B M3cnenBaneTo LSIIOCTHUAT MpoOIEC HA
MOJrOTOBKA M aHanu3 Ha JaHHuTe ce n3bpuBa B ['MIC cpena ArcGIS 10.3. Ananu-
3BT U OLIEHKAaTa Ha 3eMHOTO MOKPHUTHE U 3eJIeroa3BaHeTo B Oaceiina Ha p. OcbM ca
HanpaBeHH cbrviacHo HoMeHknatypara Ha KOPUMHE 3emHo mokputne (TpeTo HUBO)
(tabm.1).

PE3VIITATN U JUCKYCUA

AHAJIN3 11 OLHEHKA HA 3EMHOTO I[IOKPUTHUE U 3EMEITIOJI3BAHETO
BbB BOJOCEOPHUS BACEIH HA P. OCbM

B®B Bpb3Ka ¢ pa3HOOOpa3HHUTE MPUPOIHH YCIIOBHS ¥ C Pa3BUTATa pa3HOCTPaHHA
CTOTIAHCKa JIEHOCT BHB BOocOOpHaTa obmactT Ha mopeune OChbM HACTHITBAT OIpe-
JIeJICHH TIPOMEHH B 36MHOTO MOKPUTHE U 3eMeroi3BaneTo. MHpopmalmsra 3a Te3u
MIPOMEHH MOJKE J1a C€ M3IMOJ3Ba PU Pa3pabOTBAHETO Ha €KOJOTHYHHU OIIEHKH, TTOJH-
TUKH 32 PETHOHAIHO Pa3BUTHE U IUIAaHUPAHE Ha OKOJIHATA Cpea H Jp.

B Gaceiina Ha p. OceM ce HabmomaBaT 22 Kilaca 3eMHO NOKPHUTHE M 3€Me-
MoJI3BaHEe Ha TpeTo HHUBO OT HoMmeHkiarypara Ha KOPUHE 3emHo mokpurtue
(¢ur. 2 — mpunoxenuue). Te ca mpeacTaBeHN OT AaHTPOTIOTEHHU OOEKTH, 3eMe-
JIEJICKU 3€MH, TOPU U TOIYECTECTBCHH TUIONIH, BIIAYKHH 30HU U BOJHHU OOCKTH C
roromra uM 3a 2012 .
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Haii-ronsima mionr B Oaceiina Ha p. OcbhbM 3aeMar 3eMe/ICIICKUTE 36MU — T€ ChC-
taBisBar 0,64 % npe3 2012 . Tyk ce BKIroYBaT CIEIHUTE KJIACOBE 36MHO ITOKPUTHE
Y 3eMeIoJI3BaHe: HeHarosBaHa oOpaboTBaema 3emst (kiac 211), mo3st (221), oBouHu
U SATOI0BU HacaxkaeHust (222), macumia (231), KOMILIEKCH OT pa3apo0cHH 3eMEIEIICKH
3eMu (242) ¥ 3eMeIeNICKH 3eMH ChC 3HAYUTEITHH YYaCThIU €CTECTBEHA PACTUTEITHOCT
(243). OT BcHUKH KJIacOBE Hal-IIUPOKO pa3pOCTpaHEeHNE NMa HEeHarlosiBaHaTa o0pa-
OotBaema 3emst — 126 225,8 ha, unu 0,44 % ot oOriara Iom1 Ha U3CIICIBAHUS PaioH.

lopute ¥ MoyecTECTBEHUTE MJIOLIM CIOpE] TEPUTOPUAIHUS UM O0XBaT 3ae-
mar BTopo msicto (0,25 %) B cTpyKTypaTa Ha 3eMHOTO IOKPUTHE U 3€MEIIOI3BAaHETO
BbB BoJOcOOpHaTa obnact Ha nopeune OcbM. Pa3dnpocrpaneHure kiacose ca: Iu-
poxonuctau ropu (311), urnmonuctau ropu (312), cmecenu ropu (313), ectecTBenu
TpeBHU Twiony (321), pacTuTenHH CHOOIIECTBA Ha XPacTH U TpeBH (322), mpexonHa
JIbPBECHO-XPACTOBA PAaCTUTENHOCT (324) u miony ¢ psaka pactutenHoct (333). Ot
TAX KJac ,,UIJIONUCTHHU TOPU‘ ca NMPHUOPUTETHO MPEACTaBEHU U 3aeMaT Hal-ToIsIM
otHocuteneH a1 ot 0,17 % ot munomra Ha u3cneaBanus pailon. Ha Bropo msicto ce
HapeX1aT CMECEHNUTE TOPH U €CTECTBEHUTE TPEBHU IIJIOIIH, KOUTO UMAT IUIOI ChOT-
BeTHO 15 602,8 ha 1 4911,9 ha.

AHTpONOreHHuTe 00eKTH 3aeMar TpeTo MacTto 1o mionl — 0,05 % 3a 2012 r, ot
oOmiara mionr Ha BogocOopHust OaceitH. Te3n 0O0EKTH BKIIOUBAT CISIHUTE KIaco-
BE€ 3€MHO MOKPUTHE U 3eMEIOI3BaHe: HACEIEHU MeCTa ChC CBOOOIHO 3acTpOsBAHE
(112), ungycTpuanay Wik ThProBcku o0ektu (121), mbTHA U KII MPEXH U TpHJIIe-
amara um 3ems (122), netuma (124), kapuepu u otkputu pygaunu (131), crpou-
tenau obektu (133), mecra 3a cniopt u otaux (142). OT TsIX HaW-TONSAM ST 3aeMaT
HaceJIeHUTe MecTa cbc cBoOOAHO 3acTposiBane (11 915,5 ha), unaycrpuanuure ninn
Thproecku 00ektH (2252,0 ha) u nerumara (337,1 ha).

Brnaxaute 30HM U BOAHUTE OOEKTH ca HE3HAYUTENHU 110 TEPUTOPHATICH 00XBaT
Y BKJIFOYBAT CHOTBETHO BhTpemrHuTe Onara (411) u Boguute miomwm (512), kouto
3aemat 841,7 ha o6mia o,

AHAJI3 1 OIEHKA HA 3EMHOTO I[TOKPUTHE U1 3EMEIIOJI3BBAHETO
B BACEWHA HA P. OCHM 3A IIPEJICTABUTEJIHU OBIAHA

BaceitubT Ha p. OcbM 0OXBalla B MO-TOJIsiMa WIN [O-MaJIka CTEIEH TEPHUTO-
puute Ha 13 oOmuuau. Tpu OT TSAX MOMAJAT B HETO CaMO C 4YacT OT TEPUTOPUUTE
cu, Ho Oe3 HaceneHu mecta — ['ynsuiu, Cyxunnon u CeBnueBo, a Jpyrd OOLUIHMHA
ce BKJIIOYBAT C HE3HAUMTEIHA YacT OT CEJIMINATa CH B 00IIara BoJoCOOpHa ILIONI —
YropuuH, [laBaukenu, Ceumios u [lneBeH. 3a octaHanuTe mecT oOuHu — TposiH,
JloBeu, Jletnuua, ITopaum, JleBcku u Hukomosn, OTHOCUTENHUST A1 HA IUIOLIMTE
UM, TIOTIaJali BB BomocOopHara obmact Ha p. OceMm, € Han 60 % (tabn. 2). ToBa
JlaBa OCHOBAHHE aHANM3BT M OIEHKATa Ha 3€MHOTO MOKPUTHE M 3EMEIMOJI3BAHETO
B Oaceiina Ha p. OcbM Jia ObJIaT HANpaBEeHU 3a T€3U 6 NPEJACTABUTEIHU OOIIMHH
(¢ur. 3 — npunoxeHuue).

OO0muna JleTHuna momnaja B aIMAHACTPATUBHUTE TpaHUIK Ha obmacT JloBed.
Tepurtopusra i e 177,72 km?, karo 3aema 6,25 % ot baceiina Ha p. OcbM ¢ 99,8 %
ot ob1ara cu mwionl. Hamupa ce Ha rpanuinara Mmexay JlynaBckara papauna u [pe-
basikana. O0muHara ce cberou ot 1 rpax — Jletnuna, u 3 cena — ['opcko CnuBoBo,
Kpymryna un Kepnageso (OITP, 2015-2020).
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Tabnuma 2
Tepumopuu u Hacenenu mecma 6 odwWUHUME, NONAOAUU 88 B000COOPHU bACeliH
Ha p. Ocvm

Oomuua |O6ma o | ITomx B 0aceiina| Hacenenn Ilo-ronnemmu cejmina
(km?) Ha p. OcbMm (%) | mecTa (6p.)

TpostH 888,84 78,0 28 Opemak, bopuma, [lIumkoBo,
Uepuu OcbMm

VYrbpunH 523,10 6,43 1 Tonenx

Jloeu 946,28 72,9 30 Anexcanaposo, Jlolipenuy,
baxosuna, Cnaruna, Jlucery

Jletnuma 177,72 99,8 4 T'opcko CnuBoBo

IlaBnukenu 622,69 15,96 2 Henan, ByTtoBo

CBUIIOB 625,32 1,32 1 JensHoBum

IInesen 809,71 25,14 4 CnaBssHoBo, KonnoBuu

TTopaum 240,00 98,2 8 BomuntpbH, Kamenerr,
OnbpHe

JleBcku 414,69 81,4 11 Oo6noBa, Acenoiu, Ma4unka,

I'panume, bearapene, Kozap
benene, TppHuOBHLIA

Huxormon 416,58 60,7 10 Hogauene, Mycenueso
T'ynsnum 459,20 12,08 -
CyxuHI071 149,48 20,83 -
CeBlreBo 941,36 1,64 -

BB3 ocHOBa Ha HanpaBeHus aHaK3 B 00mMHA JleTHuna ca ycranoBenu 13 kia-
ca 3eMHO MMOKPHUTHE U 3eMETION3BaHe, ITPEJICTABCHH OT aHTPOIIOTEHHH 00EKTH, 3eMe-
JISJICKH 36MH, TOPH ¥ TTOJyeCTECTBEHU IUIONIU M BOIHU 00ekTH (Tadm. 3).

AHTpOToreHHUTe 00EKTH 3aeMar TpeTo Mscto 1o mion — 4,20 % oT obmara
oy Ha oOmiuHara. Te BKIIIOUBAT: HACENICHH MeCTa ChC CBOOOJHO 3aCTpPOSBaHE
(xmac 112), uHIyCTpUANHU WIM THProBeku o0exTH (121), Kapuepu u OTKPUTH PYA-
Huiw (131) ¢ obma momy ot 745,3 ha. Ha npakTika Ha OCHOBHATa YacT OT Ta3u Te-
PUTOPHS Ca PA3IONIOKEHN UHAYCTPUATTHUTE IPEeNpUaThs B oommHaTa. C Hal-roasm
JISUT B OTpaciioBara CTPYKTypa Ha NKOHOMHKATa Ce OTIUYaBa oTpachibT [Iponsson-
CTBO Ha XPAaHUTEIHU MTPOAYKTH, HAITUTKU U TIOTIOHEBU u3zienusi. CTPOUTEICTBOTO €
€/IMH OT OpaHIIOBETe, MPEACTaBEH B HAli-CEPUO3HA CTEIIEH, KaTO MMPOU3BOICTBOTO € C
BHCOKA €HEPrOeMKOCT U C HUCKA CTEIIeH Ha KOHKYPEHTOCIOCOOHOCT.

3eMeNeNCKUTE 3€MU Ca Hal-rojieMu 110 miomr B oommaa Jlerauna — 13 153,9 ha.
3aetu ca OT HeHarosiBaHa oOpaborBaema 3ems (211), 1o3st (221), oBOIIHU | SITO-
noBu HacaxeHus (222), macumia (231), KOMIUIEKCH OT pa3fApoOeHU 3eMeNeiICKu

93



Tabnuna 3
3emno nokpumue na pasenexcoanume oowunu om 6000cooprus bacetin na p. Ocom

OO0mmMHa 3eMHO noOKpuUTHE
AHTPOIIOTeHHHU 3emenesickn Topu n Baaxuu Bonuu
o0eKTH 3eMH MOJIyeCTeCTBeHH|  30HH o0exTH
MJIOLI U
ha* %%o** ha % ha % ha | % | ha | %
Jletnnma 745.3 4,2 | 13153,9 | 74,2 | 3709,1 | 21 - - [128,8] 0,73
JleBcku 2359,4 7 290029 | 86 2346,6 | 6,9 - - | 41,9] 0,1

Huxomon| 1132 44 | 20139,8 | 79,2 | 4156,5| 16,3 - - - -
Iopmum | 1726,5 7,3 | 20522,4 | 87 1006,3 | 4,3 | 38 |0,01274,1] 1,2
JloBeu 4475,9 6,5 | 422429 | 61,2 (21982,7| 31,9 {166,3]|0,24|109 | 0,1
Tposia 2585,4 3,7 | 20916,3 | 30,1 {45 866,8 | 66,1 - - - -

Oo6mpo | 13 024,50 145 978,20 79 068 204,3 553,8

* ha or momra Ha oowmmHara; ** % ot mIomTa Ha OOIMHATa

3eMu (242), 3eMenescKu 3eMH ChC 3HAYMTENIHU YYacTbLU €CTECTBEHA PacTUTEN-
HocT (243). Ot KknacoBeTe 3¢MHO HMOKPHUTHE M 3€MEIO3BaHe MpeodnagaBaT HEHa-
MosiBaHNUTE 00paboTBaeMu 3emMu, kouto umat Turomt 10 172,1 ha. IIpousBomacTBoTO
Ha o0IMHAaTa B 00JIaCTTa HA CEJICKOTO CTOMAHCTBO CE OCBIIECTBABA OT 3€MENIEICKU
MIPOM3BOAUTENN — apEHIATOPH, HaeMaTes I , KOOTIepalliy U TOJI3BaTeNy Ha 3eMeaeI-
cka 3eMsi. OCHOBHMTE CEJICKOCTONIAHCKH KYITYpPH, OTIVIEKIAHH B OOIIMHATA, ca La-
peBHLIa, MIICHUIA, e4eMUK U oBec. [Ipe3 mocinegHuTe roAMHU ce yBennvasaT IUIo-
IIUTE, 3a€TH C Macilo/laifHa panuia. YCIOBHATA B paliOHA ca MOAXOAAIIM 3a MOJICKO
MPOM3BOAICTBO HA JOMAaTH, KapTo(u, MUIIEP, NMaTIaHKaH, JUCTHH 3€JICHUYLH, KOpe-
HOIUTOHH, 0000BH pacTeHus M JIyK 3a 3e1eHo. HapacTBa nenbT Ha TEPUTOPUHTE C
MJIaJM OBOIIHM HacaxaeHus. [lopaau nsrpagenara Mpexxa oT U3KyNBayl TPaiHO ce
MOBHUIIIABA ACTBT HA ATONOIJIOAHUTE KYIATYpH — SITOJH, MAJIMHU U KBIMHU (OBOLI-
HHUTE U SITOAOBUTE HacaxaeHus 3aeMar 341,2 ha ot obmara oy Ha o0MIKMHATA).
[MacumuusT pecype (877,8 ha) onpeaens cTpykrypara Ha )KHBOTHOBBICTBOTO, KOETO
€ CBBP3aHO C OTIIC)KIAHETO Hali-Bede Ha OBIIE, KO3U M KPaBH.

T'opure u monmyecrecreenute mmomu (311, 321, 324), Bepekn ye ce Hapex)IatT
Ha BTOPO MSCTO o murom] B oomuHara — 3709,1 ha, He ca cBbp3aHU ¢ pa3BUBaHE Ha
IbPBOAOOMBHA U AbPBONpEpadoTBaTeNIHa MPOMHUIILIEHOCT. EcTecTBeHUTE rOpCKH Ha-
CaX</IEHUs ca pa3INoJOKEHU MPEeJUMHO B palioHa Ha cenara Kpymryna, ['opcko Cnn-
BOBO 1 Kbpraueso.

Bonaute o6exTu (512) Ha TepuTopusiTa Ha oOmmHA JleTHUIA ca He3HAYUTEITHH
n 3aemar easa 0,7% ot 1Lsu1ara OOIIMHCKA IIJIOII.
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OommuHa [Mopaum ce Hamupa B aqMuHECcTparuBHaTa obnact [lnesen. Teputo-
pusta i ¢ 240,1 km?, 3aema 8,30 % ot baceiina ua p. OcbM, karo 98,2% ot obrara
u 1ol nomanga B Hero. O0mHa [lopaum e pasnonoxena B JlyHaBckaTa paBHUH-
HO-XBJIMHCTA 00sacT. CeNuniHaTa cucreMa Ha OOIIMHATA BKJIFOUBA 8 HACCIICHU MEC-
Ta — OOIMHCKUAT HeHTHD Ip. [lopaum u 7 cena — bopucnas, Beauntpbh, 3raneso,
Kawmenen, Karepuna, Onbpae u Totneden (OITP, 2015-2020).

B oOmuna [lopaum 3eMHOTO MOKPUTHE M 3€MEMOI3BAHETO Ca MPEACTABEHU OT
AHTPOTIOTCHHU 00EKTH, 3eMEJICIICKU 3eMH, TOPU U TIOIYSCTECTBCHH ILIONIH, BIIAXKHH
30HH U BOIHH 00eKTH (Tabi. 3).

AHTpPOIIOTEHHUTE O0CKTH, MPEICTABEHU OT HACEJICHU MeCTa ChC CBOOOIHO 3a-
cTposBaHe (knac 112), ”HAyCTpUanHu WK ThproBeku obextr (121) u netuma (124),
uMar OTHOCHUTeNeH st oT 7,3 % ot obriara 1uioin Ha obuHaTa. C TO3U TEPUTOPH-
ajJieH 00XBaT Te 3aeMaT BTOPO MSCTO B CTPYKTypara Ha 3eMHOTO TOKPUTHE U 3eMe-
MoJ3BaHeTo. MHIycTpHAIHUTE 00CKTU, KOUTO ONPENEISIT MKOHOMHYECKHUS PO
Ha OO0INMHATA, Ca OCHOBHO TEKCTUJIHHTE M XPaHUTEIIHO-BKYCOBHUTE IPEIAIPHUSATHS.
Karo nsno nkonomukara Ha obuHa [lopaum ce xapakrepusupa ¢ rnpeodiiaaaBaig
JISLJT Ha CEJICKOTO CTOMAHCTBO CIPSMO MIPOMUIIICHOTO IIPOU3BOACTBO.

CeJCcKOTO CTOMAHCTBO € CTPYKTYPOOIPEEISIL OTPACHI U € IPUOPUTETHO MPeE-
CTaBEH OT MOA0TPACHIA PACTCHUEBBICTBO. TOBA € CBBP3aHO ChC 3HAUUTETHUS JI5J1 Ha
3eMeJIeJICKUTE 3eMH, KouTo 3aemat 87,1 % ot iomra Ha obmmHara. Ot Ts1X 00pa-
b6orBaemara 3ems (211, 221, 231, 242, 243) e 17 537,3 ha. 3HaunTEIHHU Ca IIOMINTE
Ha TEXHUYECKUTE KYATYPH, TIO30BUTE MACUBH U OBOILIHUTE TpauHu (Opexu, Kalcuu,
Yyepeniu, IObJIKM U CHHH CIIHBH).

TopckusT Gona B o0MHATA € MUHUMAJICH U € MPEICTABEH MPEIUMHO OT Ma-
JIOMEPHU TOPHU OT KeJIsIB ra0bp, aKalvsl, Jpaka, CMpaJIika U H3KyCTBEHO Ch3/a/IcHU
HaCaXkJIeHUs OT 4yepeH O0op. Cpemar ce U eMHUYHY MPEICTaBUTEIN Ha JICTCH B0,
0OWKHOBEH ropyH u ap. [opute u momyecrecrsenute miomm (311, 313, 324) karo
110 3aemart 4,3% ot 1wioinra Ha oomuHa [lopauM, ¢ KoeTo ce Hapexaar Ha TPETo
MSACTO B CTPYKTypaTa Ha 3¢MHOTO MOKPUTHUE U 3€MEIOI3BAHETO.

Bonnute 00exTH 3aemMar 4eTBbPTO MSCTO 1o o (274,1 ha) u BKItouBaT BOAHH
oy (512). BnaskHuTe 30HU ca MpeACTaBeHU OT BbTPEIlHH Onara ¢ o 37,9 ha.

OommuHa JleBcku ce Hamupa B aAMUHUCTpaTUBHA oOnact [lnesen. Tepuropus-
ta u ¢ 414,7 km?, xaro 81,4 % ot oOIara ¥ oIl ce HaMHUPa BB BOAOCOOOpHATA
o0JacT Ha M3CIIeBAHOTO Mopevne, ¢ KosaTo 3aema 11,9 % or Hero. O6mumHa JIeBcku e
pasmnonoxeHa B JlyHaBckara paBHUHHO-XBJIMHUCTA 00sacT. PenedbT e mpeobnanasa-
10 PaBHUHEH ChC CpeaHa HaAMOpcKa BucounHa §7 m. CenuiHara cucreMa € mpes-
CTaBeHa OT OOIIMHCKUS HEeHThp rp. JleBcku, rp. [paguiie u cenata AceHoBiu, Ac-
napyxoBo, bweirapene, Bapana, Msrpes, Kozap benene, Mamuuka, O6noBa u TpbH-
4OBHUIIA. bIaronpusiTHOTO MECTOIONIOKEeHNE Ha 001Ha JIeBcku 00yciiaBs HEHHOTO
MHOTOOTPACJIOBO HKOHOMHYECKO pa3BUTHE. 15 € €Ha OT Hail-pa3BUTUTE OOINMHU B
IIneBeHcka 06nacT, HE3aBUCUMO OT TOBA, Y€ € CEPHO3HO 3acerHara ot peopmure u
MPECTPYKTYPUPAHETO HA UKOHOMUKATA MPe3 MOCICIHUTE TOJUHU.

CrpykTypara Ha 3eMHOTO IMOKPUTHE W 3€MEIOJI3BaHETO Ha oOmuHa JIeBcku e
ChCTaBEHa OT AHTPOIIOTEHHH OOCKTH, 3E€MEJCIICKH 3€MHU, TOPH U TOIYSCTCCTBCHH
TUIOIIH, BOAHU 00ekTh (Tabi. 3). Hacenenure mecta ¢hC CBOOOIHO 3acCTpOSIBAHE
(xmac 112) u uHAYCTpHATHUTE WK THProBekuTe odektH (121), kouto mpencrapis-
BaT aHTPOIOreHHUTe 00eKTH, nMaT 1ol 2359,4 ha. 3acTposiBAHETO Ha CeNuIara B
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oOlIMHATA Ce XapaKTepU3upa ¢ HUCKU MOCTPOWKH B IBOPHU MECTA U OOTaTo yIHYHO
ozenensisane (OIIP, 2015-2020). OcHoBHUTE OTpaciH, KOUTO Ce Pa3BHBAT, ca: Xpa-
HUTEIHO-BKYCOBa IMPOMUIILICHOCT (XJIEOOIIPOU3BOICTBO, MIICKOTIPEpabOTBaHe, PO-
M3BOJICTBO Ha O€3aJIKOXOJIHH HAMUTKU U JP.), MAIIMHOCTPOUTEIHA TIPOMHUIILICHOCT,
3€JIEHYYKOITPOU3BOJICTBO (B T.U. M OPaHXEPUITHO) U NIMBAIITKA IIPOMHUIIIEHOCT.

3eMenencKkuTe 3¢MU ca Ha IIbPBO MSCTO IO IUIOI, KaTo 3aemar 85,9 % ot 1sara
obmHacka Teputopust. Ot Ts1x 24 132,4 ha npencrasnsiBar oopaborBaemu 3emu (211,
221,222,231, 242, 243).

Topckute TepuTopun B o0uIiHa JIeBCKU ca MpeACTaBeHU CPAaBHUTEITHO OCKBJI-
Ho. [Mupoxonuctaute ropu (311), ectectBenure TpeBHH wionu (321), npexoaHara
JIbPBECHO-XPACTOBa PacTUTEIHOCT (324) M TUIOIHUTE C psjiKa pacTUTEIHOCT (333)
3aemar o ot 2346,6 ha, koeto e 6,9 % oT Teputopusra Ha obOmmHaTa. CpeaHara
BB3pact Ha ropute ¢ 40-50 ronuHu. XapakTepHH MPEJACTaBUTENN Ha MecTHATa (ropa
ca JMIa, sICeH, sIBOpP, aKalus, TOIoja, 1b0. PasnmpocTpaneHu ca u HAKOM JieueOHH
pacTeHus1, KaTo XU IoncTeH (0s1) paBHEl, METIIMYMHA, CUHS JKITbYKa, Ob3, TPHMO-
TPBH, MOJICKA MCHTa, OOMKHOBEH PHUTraH, )XbJIT KAHTAPUOH u Jip. J[HeC 3acTpalieHu ot
M34e3BaHe ca jJeueOHaTa py»a, MOMUHATA ChJI3a, IPOJICTHUST TOPHUIIBET, AUIISHKATA,
MyPIYPHUST cajiel U OJaTHOTO KOKUYE.

Bonnute o6extu (521) umar otHocutenex jsut 0,1% u ce HapexkaaT Ha MOCIHe-
HO MSICTO B CTPYKTypara Ha 3eMHOTO TIOKPUTHE U 3€METIOJI3BAaHETO B 00IIMHA JIeBCKU.

Oo6mmuHa TposiH e pasnoyioxkeHa B a/AMUHUACTpaTUBHA oonacT Jloseu. Mma mutor
ot 888,84 km?, 3aema 24,4% ot Bomocoopa Ha p. OcvM cbe 78,04 % oT obmMHCKaTa
cu tepuropust. CeBepHaTa 4acT Ha OOIIMHATA € C XBJIMUCT U TIOTYTUIAHUHCKU XapaK-
Tep Ha peneda, a Ha ror Toi e TunuuHo ianuHcku (OI1P, 2015-2020).

B o6mmna TposiH ca ycraHoBeHH 13 Kitaca 3eMHO MOKPUTHE U 3€METIONI3BaHE,
MIPEJCTABCHU OT AaHTPOIIOTCHHU OOCKTH, 3€MEJICIICKH 3€MH, TOPH U TIOJTYSCTSCTBCHH
TUTOIIH, BOJHU 00eKTH (Tad. 3).

B cbcraBa Ha aHTpONOreHHUTE OOCKTU (TPETO MSCTO IO TUIOII B OOIIMHATA)
BJIM3aT HACEJICHUTE MECTa ChC CBOOOIHO 3acTposiBane (kiac 112), MHIyCTpHATHUTE
win Thproeckute odektu (121) u mecrara 3a criopt u otaux (142) ¢ obma ruions
2585,4 ha. UanyctpuanauTe 00SKTH B OOILIMHATA Ca TPEICTABCHH OT NPEANPUSITHITA
Ha JBPBOINpPEpadOTBATEIHATA TPOMUIIIICHOCT (TIPOU3BOJCTBOTO HA MEOEIH, IbPBCH
Marepuall, KapTOH M XapTusl), MPOU3BOACTBOTO HA U3/CIUsS OT KayyyK U IulacTMaca,
XPaHUTEIIHO-BKYCOBaTa MPOMUILICHOCT. CTPOUTEICTBOTO € €IUH OT OpaHIIOBETE,
KOMTO ce peanu3upa OCHOBHO Ha MPEAIPUEMAYeCKU MPUHIINI, KaTO BOJEI € 4acT-
HUSAT CEKTOP.

3emenenckute 3emu B oomuHa Tposin 3aemar 20 916,3 ha u BkiIrouBar ciieiHUTE
KJIACOBE 3€MHO IMOKPUTHE U 3€METOJI3BaHe: HeHarosBaHa o0paboTBaema 3ems (211),
703s1 (221), oBOIIHU | SITOJOBU HacaxaeHus (222), nacuma (231), KOMILIEKCH OT
pasapoOeHu 3emenesicku 3eMu (242), 3eMeJIeNICKA 3eMU ChC 3HAUUTEIIHU Y4acThIU
ecTecTBeHa pactuTenHocT (243). 3a pasiuka OT MPEIXOJHUTE OOIIMHU, KBICTO B
CTPYKTypara Ha 3eMeJICJICKUTE 3eMH MpeodiiafaBa IebT Ha HEHAIosBaHaTa oOpa-
OoTBaema 3eMsi, TyK MacHilara 3aemMar bpBo MscTo 1o mwionl ¢ 3498,9 ha. TaxHoTO
W3IIOJI3BAHE B 3HAYUTEIICH pa3Mep, MONYIUIAHUHCKUAT U TUTAHUHCKUSAT pened, cre-
[UaIA3alKATa Ha OOIMHATA B MPOU3BOACTBOTO HA CEHO OT €CTCCTBCHHTE JIUBAJIH,
ca MpearnocTaBKa 3a CHIIHO PAa3BUTOTO MACUITHO KUBOTHOBBIACTBO — TOBEIOBBACTBO,
OBIICBB/ICTBO M KO3€BBACTBO. OTpaHHUYUTEIIHO YCIOBHE B MU3BECTHA CTEIEH 00aue €
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00CTOSTEIICTBOTO, Y€ HAM-OOMIMPHUTE TUIAHWHCKY TIACHIA YECTO MMONaaaT B 3allu-
tenu 30uu (Hanpumep B HII , Ilentpanen bankan* win B HeroBute OydepHu 30HN).
ExonornyHo 4rcTUTE TMBAIHU TPEBH U JICYCOHU PACTCHUS Ca TPEANOCTaBKa 3a pa3-
BUTHE Ha IMUYENapcTBOTO. PazmpocTpanenu ca clieqHUTe BUAOBE: TUISTHKA, apOMAaTHO
€HBbOBYE, JKbJITA THHTSBA, €JCIIBAIIC, ieueOHA UIITNKA, OOMKHOBEHO U3TPaBHUYE, JIY/I0
Ouste, OsT OMaH, IETPOB KpeM, JiedeOeH paHWINCT, JIFOTUBA TiabcTura u Ap. OcBeH
MacHINaTa KOMIDIEKCHTE OT pa3ApoOCHU 3eMEJIEIICKH 3eMH ChILO 3aeMaT 3HAYUTEI-
Hy mion (2783,5 ha) B obuunaa TposiH, KOETO TH HapeKaa Ha BTOPO MSCTO B KJlac
»3eMenencku 3eMu’‘. KaTto 1s1o 3eMeIeICKUTE 3eMH ca Ha BTOPO MSICTO ChC 3a€MaH
otHocutener asu1 ot 30,1 % ot ob1aTa ol Ha oOILMHATA.

Haii-Bucok oTHOCHUTENEH AsU1 UMAaT TOpPUTE U TMoiyecTecTBeHuTe o (311,
312, 313, 321, 322, 324, 333) (66,1 %), koeTo € pe3yiTar OoT mpeodanaBamius mnia-
HUHCKH Xapakrep Ha peneda, CTpyKTypaTa Ha MO3eMJICHUTE PECYPCH, KAKTO U OT pe-
ryJiupaHara ropcKocTornaHcka JaeiiHoct. OOriara oy Ha TopcKust GOHJ] Ha O0IIuHA
Tposia e 45 866,8 ha. Ot Tsax mwupoxonucTHUTE TopH 3aemar 22 740,5 ha, cnenpa-
HU OT CMECEHHUTE Topu, kouto umMart 1uioir 15 378,8 ha. ['opckure miomwm ce crona-
HUCBAaT OT AbP>KaBHUTE TOPCKU CTOMAHCTBA ,,[posn®, ,Yepuu OcpM™ u ,,bopuma®, a
7480,5 ha ropcku TepUTOPUM Ha OOIIMHATA Ca BKJIKOUEHHU B rpaHuIUTe Ha Harmo-
HaJeH napk ,,llentpanen bankan®, kKOMTO UMa CaMOCTOSTENHO yIpaBiIeHUE. Xapak-
TEPBHT Ha 36MHOTO MMOKPUTHE U 3EMEIIOJI3BAHETO B U3CJIC/IBAaHATA OOIIMHA OMPEaes
J'bpBOJIOOMBHATA U IHPBOIPEPa00OTBATEIIHATA TPOMUIIJICHOCT KaTo CTPYKTYPOOTIpe-
JIeJIsIIIa B MKOHOMUYECKOTO Pa3BUTHE, @ TOPCKOTO CTOMAHCTBO CE SIBSIBA CTpaTeruye-
cku peseps. To e ocHOBa 3a Pa3BUTHUETO HA peaula APYTU NEHHOCTH, KaTO TYPU3BM,
JIOB ¥ pHOOJIOB, €KOJIOTOCHO0Pa3HO M3M0I3BAHE Ha JUBOPACTSAIIUTE OUIIKH, TOPCKUTE
TUIOJIOBE, T'HOUTE U T.H. B KypOpTHUTE TOpH, JECOMAPKOBETE U 3CJICHUTE 30HU CE€
Ch3/1aBaT MECTa 3a CIIOPT U OTJMX Ha HaceJIeHueTo, kouro uMat mioiy ot 30,3 ha. B
3aIIUTEHUTE MIPUPOIHU TEPUTOPHUH CE AKIEHTUPA BHPXY 3ala3BaHe HA €CTECTBEHATA
PACTUTENHOCT.

Oo6muna Jloeu Biau3a B cherasa Ha JIoBelka o0yiact 1 uMa ot ot 946,2 km?.
Ts 3aema 24,3 % ot Oaceiina Ha p. OcbM, a 72,9 % ot Hes nonana B ooxBara my. O0-
mHara ce Hamupa B Cpeanara yacT Ha JlyHaBckaTa paBHHUHA, KOETO OMPEEs XbJI-
MUCTHSI M XbJIMUCTO-PAaBHUHHUS XapakTep Ha peneda. CpenHara HaIMOpPCKa BUCOYH-
Ha ¢ 200 m. B Gaceiina Ha mopeune OcbM BIU3aT OOMIMHCKUAT LEHTHP rp. JloBeu n
cenara: AbGmanuna, AnekcanapoBo, baxosuna, beirapene, Bnaguns, [opan, TopHo
ITaBnukenu, 'octuns, deseraku, Jolipenuun, Jpenos, 13Bopue, flornaB, Kaszauego,
Kbkpuna, Jlemnuna, Jlucen, Ipecska, CxobeneBo, CnaBsuu, Cnaruna, CiuBexk,
CwmouaHn, TemaBa, Ymapesiu, Xaeserne, Yasmapiwm (OI1P, 2015-2020).

B o6muna JloBeu ca ycraHoBeHu 19 kitaca 3eMHO TIOKPUTHE U 3€METION3BaHE,
MIPEJCTABCHU OT AaHTPOIIOTCHHU OOCKTH, 3€MEJICIICKH 3€MH, TOPH U TIOJTYSCTCCTBCHH
TUTOIIIH, BIIYKHU 30HU M BOJHU 00eKTH (Tab:. 3).

B chcraBa Ha aHTpOmOreHHUTE OOSKTH (TPETO MSCTO TO IUIONI B OOIIMHATA
6,5 %) BAM3aT HAaceJeHUTEe MecTa ChC CBOOOMHO 3acTposiBaHe (kiac 112), namyc-
TPUAITHUTE WU ThProBckute 00ekTH (121), mbTHA U KNI MPEXKU U TIPUIISKAIIATA UM
3ems (122), neruma (124), kapuepu u orkputh pyanunu (131), crpoutentu oOek-
T (133). OT TX Hal-roJIsIMa TUIOII 3aeMaT HACEIICHUTE MECTa ChC CBOOOJIHO 3aCTPO-
sBane (3251,9 ha). B oOmunHa JloBeu TpauIiMUOHHO ca Pa3BUTH CICIHUTE OTPACITU
Ha MPOMUIIICHOCTTA: MAIIMHOCTPOCHE U MeTanonpepaboTBaHe, eIeKTPOTEXHUYC-
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CKa MPOMUIIJICHOCT, TbPBOAOOUB U IbpBOIIpepadOTBaHe, MPOU3BOACTBO HA Mebenu
(Mpon3BOACTBOTO Ha MeOeNH € J0Ope Pa3BUTO MOPAAN HATMYHETO Ha CypOBHUHHU, Tpa-
JULMW ¥ IPEANPUEMYHBOCT Ha MAIIKUS M CPeIHUS OM3HEC), TEKCTHIIHA, IIUBAILIKA 1
KOXapo-KoXKyXapcKa IPOMUIIIIEHOCT, XpaHUTETHO-BKYCOBa MPOMUIIIIIEHOCT. CaabT
B CTPOUTENICTBOTO C€ M3pa3sBa B MO-TOJsIMA CTENEH B KWJIUIIHOTO CTPOUTEICTBO U
B [I0-MaJIKa B HH)KEHEPHOTO CTPOUTENCTBO. CTpouTemHUTE OOEKTH 3aeMar IUIOI OT
59,3 ha.

TeputopuaaHOTO pasnonokeHue Ha oOuuHa JloBed ompezaenst U CTeNeHTa Ha
pa3BuTHe Ha 3eMenenueTo. CTpyKTypara Ha CEJICKOTO CTONAHCTBO 3aBUCH OT MpH-
POAHO-KIMMATHUYHUTE YCIIOBHS, IOUBUTE U peneda. Karo ce umar npensua orpaHu-
YEeHWUTE TUIONIM, KOMTO MOTaT Jla ceé M3IOJI3BAT 3a 3eMeJlene, TO3U ToKa3aren JaBa
OCHOBAHHE J1a C€ TBBP/IH, Ue € HaJHIIE HEMbIHO 1 Hee(DeKTUBHO U3MOI3BaHE Ha 3¢-
MenenckuTe 3eMu. CeICKOCTOMaHCKOTO MTPOM3BOACTBO B OOIIMHATA CE OCHILECTBSIBA
OT apeH/IaTOpH, HaeMaTelH, Koolepaly 1 MOoI3BaTel Ha 3eMefieicKa 3eMsd. 3eMe-
Jesickute 3emu umar riong 42 242.9 ha u ca npeacTaBeHH OT KJIACOBETE: HEHAIOs-
BaHa oOpaborBaema 3ems (211), 1035 (221), OBOIIHY U STOAOBH HacaxaeHus (222),
nacumia (23 1), KOMIIJIEKCH OT pa3fpoOeHH 3eMeIeNICKU 3eMU (242), 3eMeIeCKH 3eMU
ChC 3HAYUTEIHHU YYaCThLH €CTECTBEHA pacTUTeNHOCT (243). Te 3aeMaT mbpPBO MsICTO
no mionr B o0muHa JloBeu. OOpaboTBaeMuTE 36MH Ca 3a€TH OT 3bPHEHH, TEXHHYE-
CKH, QypaXKHH KYJITYpH, IPECHU 3eJCHUY LM U yrapu. OTIeKAaT ce MIIeHHUa, CITbH-
Yyomiea U napeBuia (MpeguMHO XUOPUIHU COPTOBE, JOOUBBT OT KOMTO € MO-HUCHK,
Mopaau HEBB3MOXKHOCTTA 3a HamosiBaHe). EueMUKBT HE € JOCTaThbYHO 3acThIEHA
KyATYpa, KaTo Bb3MOKHOCTUTE 32 YBEJINYaBaHe Ha IUIOIIUTE Ca B IOCOKA BbBEK/aHE
B MPOM3BOCTBO HA MMBOBAPHU COPTOBE ABYpeieH eueMuK. OTINEkKAa ce Olle Macllo-
JaifHa panuia nopaau 1o0para i peajau3anus Ha nazapa. TpeBoKHO € HaMalIIBaHETO
Ha IUIOIIMTE, 3a€TU C JI035, MaKkap ¥ HETHIIMYHU 3a OOIIMHATA, KAKTO U HA CUHHUTE
CJIMBM U MAJINHUTE, YMETO OTIISKAHE € TPAAUIIMOHHO. [lofoKHUTenHa TeHIeHIH €
yBEJIMYaBaHETO Ha TUIOIUTE ¢ MJIa/Id OBOIIHU HACAKIECHHUS.

OtHocutenHo BUCOKUAT su1 (8273,3 ha) Ha 3eMenesiCKUTe 3eMHU ChC 3HAYUTEI-
HU Y4acThIU €CTECTBEHA PACTUTEIHOCT ca MPEANOCTaBKa 32 pa3BUTHE Ha T'OBENO-
BBJICTBOTO, OBLIEBBJICTBOTO, KO3EBBJICTBOTO H OMBOJIOBBICTBOTO.

lopckure MacuBu B oOmmHaTa ca pazHooOpa3Hu. Te ca mpencTaBeHH OT IIH-
poxonuctHu (311), urmonuctau (312) u cmecenu ropu (313), ecTecTBeHU TPEBHU
oy (321), mpexoaHa ABPBECHO-XpacToBa pactuTenHocT (324) ¢ olma o
21982,7 ha, xoeTo rv HapeXx/1a Ha BTOPO MSICTO B CTPYKTypara Ha 3eMHOTO OKPUTHE
U 3emernon3BaHeTo B oouna Jlopeu. LllupokonucTHUTE ropy 3aeMar Hai-00IUpHA
npoctpanctea (13 818,6 ha) u ca cbcTaBeHH OCHOBHO OT LiEp, KOCMAT M BEPIHIIH-
eB 160. Ha mMecTta ca mpuMeceHH cbc CpeOpOTUCTHA JIMIIA, KeJsB rabbp, MBKAPSH,
OpsicT, AMBa Kpyllla, Yepela, s0biKa, opex U ap. M3KIounTenHo neHeH u 6orar B
oOmuHa JIoBed € paCTUTEIHUAT Pecypc OT JIeUeOHH PacTeHUs KaTo YE€PBEH U KBIT
KaHTapuOH, YepBeH 00XKyp, 03, BETPOTOH, YEPBEH IJIOT, TUB MaK, KOJICHAPO, Jaiika,
METJINYMHA, MalllepKa, JUISHKa, JUBa KOIpHUBa, Mallepka. BepXy oTkpuTHTe npoc-
TpaHCTBA ca pa3NpoCTpPaHEHM JIyKOBUYHA JIMBA/MHA, TACUIIIEH pairpac, TpOCKOT U
Oenu3ma, TUBaHA BJacaTka, OpoeHnYecTa IMBaAnHa, JIMBaHA JINCHYa OlallKa, ra-
CHIIIEH paiirpac, U3bHKOBA MOJIEBULIA U JIP.
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Oommua Hukonou e yact ot [ieBencka obmnact. [Tonasna B o0xBara Ha /lyHaB-
cKara paBHHMHA 1 3aeMa 1ot ot 414,7 km? . O6muHara 3aema 8,9 % OT u3cieaBaHa-
Ta BojocOopHa obsact ¢ 60,7 % or oOIIMHCKATa TEPUTOPHSI.

Tepurtopusta Ha o0IIMHATA CE€ XapaKTEpU3Upa ¢ MHOTO pazHooOpaseH perned.
PuckoBute mecra B peneda ca cenaynmiara. OOmuHara ce chCTon OT 14 HaceneHu
MecTa. B u3cnenBanus BoJocOOp MomaaaT aJMHHUCTPATUBHUST HEHTBp Tp. Huxko-
moJ u cenara: Acenoro, banosa maxaina, Jleboso, Ernorueso, YKepros, JIro6eHoBo,
MycenueBo, HoBauene, CanaauaoBo u Yepkosuma (OI1P, 2015-2020).

CrpyKTypara Ha 3¢eMHOTO IIOKPUTHE M 3eMEIOI3BaHETO Ha oOmrHa Hukomon e
CBBp3aHa C pa3BUTHETO HA MHOTOOTPACJIOBa HKOHOMUKA, CUITHO TIPECTPYKTYpHpaHa
npe3 MOCIEAHNTE JIBE IECETUIIETHS, B PE3YATAT Ha KOETO MTPOM3BOACTBOTO HA PEIHIIA
TPaJUIIMOHHY 32 OOIIMHATA CEKTOPH ca 3aKkpuTH. [IpeobiagaBaiia 4acT OT Npeanpu-
ATUSATA Pa3BUBAT ACWHOCT B 00JIACTTa HA THPTOBUATA H YCIIYTUTE, CEIICKOTO, TOPCKO-
TO U pUOHOTO CTOIIAHCTBO.

B pesynrar Ha momyueHUTe pe3ynTaTH 3a oOIIMHATa ca ycTaHOBEeHM 12 kiaca
3eMHO MOKPUTHE M 3EMEIOJI3BaHe, MPEICTABEHN OT aHTPOIOreHHH OOCKTH, 3eMe-
JIEJICKU 3€MU, TOPH | TOJTyeCTeCTBeHH TutonH (Tadm. 3). OT TIX HaceleHUTe MecTa
Chc CBOOONHO 3acTposiBane (kiac 112) U MHAYCTpHATTHUTE WM THPTOBCKUTE 00CK-
T (121), KOUTO XapakTepu3upar aHTpornoreHHuTe 00ekTr nMmar rionr 1132,0 ha u ce
HapeXJaT Ha TPETO MSCTO TI0 IUIONI B OOIIHNHATA.

3eMeleNiCKUTe 3eMU 3aeMaT Hal-roJisiM JIisi1 OT oOIiaTta Iuioll Ha oOniuHara
— 79,6 %, u ca npencraBeHn ot odopadorBaema 3ems (211), mo3zs (221), oBouiHM U
ATOOBY HacaxJeHus (222), macuiia (231), KOMIIEKCH OT pa3fapoOeHH 3eMeIeICKI
3eMu (242) u 3eMeaeNCKi 3eMH ChC 3HAYUTEIHH Y4YacThIM €CTECTBEHA PaCTHUTEN-
HocT (243). U Tyk, momo0HO Ha OCTaHAIHMTE OOUIMHU OT BomocOopHara obiacT Ha
p. OchbM (¢ u3kioueHue Ha oburHa TposiH), 0OpaboTBaeMara 3eMs 3aeMa Haii-roie-
MU TuIoI| — 15 563 ha. BeB Bpb3Ka ¢ TOBa CEJICKOTO CTOMAHCTBO € OCHOBEH OTPACHII
B o0mMHCKaTa NKOHOMHKa Ha Hukomoin. Tpaauiimonan 3a pernoHa ca >KUBOTHOBBI-
CTBOTO U paCTCHUCBBACTBOTO. B PACTCHUEBBLACTBOTO Ca 3aCTBIICHU NPCAUMHO 3bP-
HEHHUTE (€4EeMUK, MIIEHNIIA, OBEC, I[apPEeBUIIA) U TEXHUYECKHUTE KynTypHu. OTrexaar
Ce JI03sI ¥ OBOII[HH BUJIOBE.

lopute u momyecrecTBeHuTe oy B oduraa Hukoron 3aemar 4156,5 ha.
IIpencraBenu ca ot mupokoaucTHU ropu (311), ecrecTBenu TpeBHH miomu (321),
MpexoHa AbPBECHO-XPACTOBa PacTUTENHOCT (324) U mioImu ¢ psAaKa pacTUTEN-
HocT (333). Ilo 3aemana Mo TO3M KJIaC 36MHO MOKPHUTHE U 3€METOJI3BaHE € Ha
BTOPO MSICTO B pasriexjaaHara oOuiuHa. Haif-rojxemMu miomm uMar muapoKOIUCT-
Hute ropu — 2300,2 ha, ciaeaBaHU OT MPEXOJHATA ABPBECHO-XPACTOBA PACTUTEII-
HOCT — 1691,7 ha. OT ecTecTBEeHO pa3NpOCTPAaHESHUTE IMUPOKOIUCTHU BUIOBE CE€
Cpeliar: JeTeH ¥ 3UMEH A0, Liep, OPsCT, SIBOP, & OT H3KYCTBEHO Ch3/IAJICHUTE Ype3
3anecsBaHe ca 3UMEH Ab0, cpedpucTara Juia, 4YepeH b0, akalus, Tomona u Jap.
Te3u nbpBecHH BUAOBE 00pa3yBaT KAKTO YUCTH, TAKa M CMECEHU HACaKICHHUS.
OT xpacTuTe Hal-uecTo ce cpemar rior, amopda, TpbHKA, NIMIKA, CMPaJJIHKa,
KbIIMHA, OBb3 W JIONSK. TpeBHATa MOKPUBKA € CPAaBHUTEIHO OeHa, Mpe/IcTaBeHa
Hal-MHOTO OT JXUTHHU TpEBU, ACTCIIMHA, ATroda, KbIIMHA, KOIIpUBA, MJICYKaA, KH-
BOBJISIK, JICTIKA U JP.
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3AKJIIOYEHUE

B PE3YITAT HAa U3BBPUICHUTE aHAJIN3 U OLICHKA HAa 3€EMHOTO IMOKPUTHUE U 3€MC-
non3BaHeTo 1Mo HomeHkinarypara Ha KOPMHE 3emuo mokpurtne (Tpeto HUBO) B Oa-
ceitna Ha p. OchbM MOTaT J]a ce HANpPaBsT CICIHUTE U3BOJH:

— B Oaceifna Ha p. OcpM ce HabmomaBaT 22 Kijlaca 3€MHO TIOKPUTHE M 3eMe-
MOJI3BAHE HA TPETO HUBO. Te ca MpeIcTaBeHH OT aHTPOTIOTEHHH 00CKTH, 3eMeJICIICKU
3€MHU, TOPHU U IMMOJTYCCTCCTBCHHU IIJIOUIN, BIIAY)KHHU 30HU Y BOJHU 00€eKTH.

— 3eMeNeICKUTe 3eMH 3aeMaT IbPBO MACTO Mo Iiom] B OaceifHa Ha p. OchM.
IIpe3 2012 . Te cweraBmsaBar 0,64 % oT TuromITa Ha M3CIIeABAHNSA paifoH. OT BCHUKHU
KJIACOBE HAW-TIMPOKO pa3NpoCTpaHCHHE uMa oopaboTBaecmara 3ems — 126 225,8 ha,
kosATo mpezactasnsiBa 0,44 % ot obmiara Turom Ha M3CHeABaHUS paiioH. [opure n
MOJYECTECTBEHUTE IIJIOMIN CIIOpPE/l TEPUTOPUAITHHS CH 00XBaT 3aeMar BTOPO MSICTO
(0,25 %). Ot Tax KJIAC ,,UTITONHUCTHHU TOPU™ Ca MPHOPHUTETHO MPEICTABEHU U 3aeMaT
otHocureneH 151 ot 0,17 % ot miomra Ha BogocOopHaTa o0macT. AHTPOTIOTEHHUTE
00eKTH 3aeMar TPETO MSCTO B CTPYKTypaTa Ha 36MHO MOKPHUTHE U 3€METIOI3BAHE B
Oaceiina Ha mopeune OchM. TAxXHATA OTHOCHTEINHA TUION] CIPSAMO OOIIaTa IO Ha
n3cneaBanara tepuropusi 3a 2012 1. € 0,05 %, kaTo Hali-TOJISIM 51 3aeMaT HaCeIICHU-
Te MecTa che CBOOOMHO 3acTposiBane (11 915,5 ha).

— Ha HMBO OOIIIMHU HAH-TOJISIM € JIeTbT Ha 3eMeNIeJICKUTE 3eMH B o0miHa JloBeu
(42 2429 ha), a naii-mansk ¢ B oomuHa Jletanma (13 153,9 ha). ['opute u momyec-
TECTBCHHUTE IUIOMIN 3aeMaT Hal-MHOTO Tutony — 45 866,8 ha B obmuua TposH, a
Haii-manko — B oommaa [Topaum (1006,3 ha). AHTpormoreHHUTe 00EKTH TI0 CBOS TE-
puTOpHaneH o0XBaT ca ¢ Hai-rosMa Tutom B oommHa Jloseu (4475,9 ha), a naii-man-
KM TIJIOUIN Te 3aeMaT B oOmmuHa Jlernuna 745,3 ha. Bnaxau 30HU ca ycTaHOBEHH
equHCTBeHO B oOmmunTe [lopanm u JloBeu n nmat o6ra ot ot 204,3 ha, xato ce
HapeX/JaT Ha OCJIEeTHO MSCTO TI0 3aeMaHa IUIOIII.

— YCTaHOBEHOTO 3€MHO TIOKPHUTHE M 3eMEIOI3BaHe BbB BOJOCOOpa Ha IMopedne
OCBM € TACHO CBBP3aHO C HKOHOMHUYECKOTO U JIEMOTpa)CKOTO ChCTOSIHUE B M3CIIC/I-
BaHUTE OOIMHU.
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BBJITAPCKA AKAJIEMUSI HA HAYKHUTE ¢ BULGARIAN ACADEMY OF SCIENCES

[TPOBJIEMU HA TEOT'PAOUSITA o 3-4 « PROBLEMS OF GEOGRAPHY
Codus @ 2016 e Sofia

OAKTOPHU, OKA3BAILLHM BJIMAHUE BbPXY ITPOLIECUTE
HA ITPOCTPAHCTBEHA CEI'PETALIMA
(HA TTIPUMEPA HA APMAH MAXAIJIA, I'P. IINIOB/INB)

(rppBa yacr)

Haoexcoa Unuesa’, Kpacumup Acenos’

B Ta3m, mppBa yacT oT eaHa Mo-o0IIMpHA MyOJMKaLuMs, € HallpaBeH Mperien
Ha JIUTEpaTypaTa U ca pa3liefiaHd pa3iuyHd TEOPUH, KOHUENIUU U [ICAHA TOUYKU
Haii-Beue Ha eBPOIEHCKHN 1 aMEPUKAaHCKHU YUSHHU, OTHACAIIM ce 10 (pakTopuTe, BIusie-
M BBPXY (POPMHUPAHETO HA Pa3InUHU MOJIEIN Ha POCTPAHCTBEHA CETperamus, Karo
[0 TO3W HAYMH CE OCUTypsiBa TEOPETHYHATA OCHOBA Ha M3CIIECIBAHETO; ChCTABEHA €
METOJMKa Ha M3cliefBaHe Ha (aKTOpUTE, OKa3BallW BIMSHHE BbPXY MPOLECHUTE HA
NPOCTPAHCTBEHA Cerperamnys, KaKTo U METOAUTE U MOAXOANTE 3a ChOUpaHe Ha HEOO-
XoauMaTa HH(pOpMaIKs; HallpaBeHa € XapaKTePUCTHKA Ha reorpad)CKoTo MOJ0KEHHE
Ha poMckara ApMaH Maxana B rp. [TOBOUB U BIUSHHETO HA HIKOM MPUPOIHOIEO-
rpadcku pakTopu 3a HEHHOTO GOPMHUPAHE U Pa3BUTHE.

B®B BrOpara yacT oT myOiaMKaLusATa € IPEeIBUACHO J1a CE U3SICHSIT, CTEIeHYBaT
U aHaNM3Upar aeMorpadckute, COLMaIHO-WKOHOMHYECKUTE, MCHUXOJIOTHYECKUTE,
MOJIUTUYECKUTE, UHCTUTYLIHOHATHUTE (PAKTOPH, BIMSCIIN BHPXY (OPMHUPAHETO U
NPOCTPAHCTBEHOTO pa3BUTHE HA poMcKaTa ApmaH maxaina B rp. [ImoBaus.

Knrouoseu Oymu: mpoCTpaHCTBEHA CETpeTalys, POMCKa €THHYeCKa rpyma, (hakTopw,
BIMAIIN BBPXY MPOIECUTE Ha MPOCTPAHCTBEHA cerperanus, ApMan Maxana — rp. [lnosaus

FACTORS INFLUENCING THE PROCESS OF SPATIAL SEGREGATION
(THE CASE OF ARMAN MAHALA, PLOVDIV) (Part one)

Nadezhda llieva, Krasimir Asenov

Abstract: One of the main challenges which modern European cities are about to
face in the coming decades are associated with the increasing social inequalities and
socio-spatial polarization, which are directly related to the processes of integration.

! Nemaprament ['eorpadust 8 HUI'TT — BAH; nadeto.ilieva@abv.bg
2 dunocodeko-uctopuuecku GaxynTer, crenuantoctT ,,Ernonorus®, IIOBINBCKH YHHBEPCHTET
LIlancuit Xunenpapeku*; krasimirasen@gmail.com
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These processes are the result of a continuous interaction between specific spatial
patterns and social, economic, political and institutional transformations on one
hand, and the behavior of different actors and the options they are provided with,
on the other. The focus of many studies is put on the characteristics of the space,
which affect the formation of certain opportunities and behavior of the population
inhabiting that space, and vice versa - the way the behavior of the population and
the social interactions create and reshape the urban space. Therefore, it is necessary
to clarify the factors exerting a decisive influence on the formation and development
of those interactions, as well as to estimate to what extent the new urban realities
will affect the different categories of population, their daily spatial behavior, their
inclusion or exclusion from the society in time and space. Urban geography, in recent
years has focused on research related to the physical spatial structure of the city. One
of the issues that relates to this type of research are the areas in the urban morphology
occupied by Roma neighborhoods, the factors that influence the formation and
spatial development of such neighbourhoods, their location and interaction with
the different functional areas of the urban space, the time of their occurrence, the
dynamics and changes of their location through different time periods. The first part
of the paper represents a review of the literature on the topic, while various theories,
concepts and perspectives (of European and American scientists mostly) concerning
the factors influencing the formation of different patterns of spatial segregation
, have been discussed. Thus, the theoretical basis of the study has been justified.
Furthermore, a methodology for studying the factors influencing the processes of
spatial segregation has been designed, the methods and approaches to gathering the
necessary information have been revealed. A brief characteristic of the geographical
location of the Roma “Arman mahala” neighborhood in Plovdiv follows, as well as an
assessment of the natural factors for its formation and development. The second part
of the paper intends to clarify, grade and analyze the demographic, socio-economic,
psychological, political, institutional factors influencing the formation and the spatial
development of the Roma “Armand mahala” neighborhood in Plovdiv.

Keywords: spatial segregation, Roma ethnic group, factors influencing the process of
spatial segregation, Arman mahala neighborhood — Plovdiv

YBOJ

Enam OT OCHOBHUTE MPEIN3BUKATEICTBA, KOUTO CTOAT IIPEJl ChBPEMEHHUTE €B-
pOTIEHCKY TpaIoBETE MIPE3 CIIeBAIINTE IECETUIIETHS Ca CBhP3aHH C YBeINYaBaHe Ha
HEPaBEHCTBAaTa B OOIIECTBOTO M COIMAITHO-IIPOCTPAHCTBEHATA TTOISIPU3AIHS, KOSTO
€ HeTIOCPEICTBEHO CBhp3aHa U C TIPOIeCUTEe Ha MHTerpanus. Hayunure u3cneaBanus
B reoypOaHHUCTHKATAa TIPe3 MOCIEHNTE TOANHH Ca TACHO CBbP3aHHU C TpaHC(hopMaIiu-
UTE B TPAJCKOTO MPOCTPAHCTBO U CBHP3AHUTE C TAX COIMATHH, KYJITYpPHH U WKOHO-
MHUYECKH MPOOIeMH Ha TPAJ0BETE M OTJACIHUTE TPAACKH paiioHu. Te3n Tpanchopmu-
IIUH JIO TOJIsIMA CTEMEH 3aBUCST OT IMOBEICHNETO Ha PA3IMYHUTE YIACTHUIN — KAKTO
Ha 3aCeTHATUTE OT TE3W MPOIecH (KUTENWTE Ha NajieH paiioH, KBapTal), Taka U Ha
WHCTUTYIIHOHAIHUTE BIACTH, KOUTO OTIPENEIAT MEXaHU3MHUTE U Bb3MOKHOCTHUTE, IO
KOWTO JIa Ce pa3BHBa OTpe/ieTieHa TEPUTOPHS B Ja/leHa BpeMeBa paMka. Enau ot oc-
HOBHHTE HAIpPABJICHUS B T€3W HAYYHH M3CIIEBAHUS Ca HACOUEHH KbM:
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— passCHJBAaHE M aHAJIN3 Ha CJIOKHUTE, pPa3HOOOPa3HU M B3aUMHHU BPB3KH MEXK-
Iy TPaJCKUTE MPOCTPAHCTBA U NPOCIesiBaHe Ha IPOMEHHUTE UM Ipe3 TOMUHUTE (uiu
UBSICHABAHE HA BPB3KAMA NPOCMPAHCIMBO-8PEME);

— aHaNM3 Ha BIMSIHHUETO, OTPAKEHHETO Ha (OPMHUPAHUTE MPOCTPAHCTBEHU
CTPYKTYpH BbpPXy Ha4dMHA Ha >KUBOT, LIEHHOCTHTE, MUCIIEHETO W TOBEICHHETO Ha
HaceJIeHNEeTo, KoeTo 00UTaBa TOBa MPOCTPAHCTBO, MPEMJIETEHU Npe3 MpeIuMCTBaTa
Y HEOCTATBLUTE, KOUTO TO MPENOCTaBs (Wil UBACHABAHE HA 8PBL3KAMA NPOCMPAH-
cmeo—Hacenentue).

BHumanneTo Ha HayyHHMTE HM3clenBaHMs ce (OKycupaT BbpXy XapakTepa Ha
POCTPAHCTBOTO, KOETO OKa3Ba BIUSHHE BbPXY (POPMUPAHETO Ha OMpENEesICHH Bb3-
MOXHOCTH W TIOBEJIEHHE Ha HACEJIEHHETO, KOeTo To 00MTaBa, HO CHLIO Taka U 00-
parHarta Bpb3Ka — HAYUHBT, 110 KOUTO MOBEACHUETO HA HACEJICHUETO U COLUATHUTE
B3aMMOJCHCTBHS Ch3aBaT U Npeo(OPMIT IrpaICKOTO MPOCTPAHCTBO.

EnHa oT 0cHOBHUTE PUYKHY 32 HAPACTBALLMS HHTEPEC KbM MPOCTPAHCTBEHATA
cerperanys (CBbp3aHd OCHOBHO C HMMUTPAHCKUTE OOIIHOCTH B 3alaJHOCBPONECHCKH-
TE TpajioBe M pOMCKara eTHHYecKa oOIIHOCT B rpajoseTe B M3rouna EBpomna) npes
MOCTIETHHUTE IECETUIIETHS CE CBBP3Ba C MpeodIagaBaliuTe OTPULATETHH MOCISIUIN
3a HaceJIeHUeTo, KOeTo 00uTaBa cerperupanure kBapranu. Ome npe3 1925 r. Park,
Burgess 00001mmaBar, ue “pu3nueckoTo pa3cTosHUE TeHeprpa COLMaIHa AUCTAHINA .
ITo-kbcHO, Ipe3 1959 1., Duncan, Lieberson nmocousar, ue ,,ipoCTpaHCTBEHATA CErpe-
raiusi ce siBsBa MPeYKa Ha aCUMUJIAIUATA, KATO TYK MOXKEM Jia J00aBUM U 3a MHTeE-
rpanusTa, Coluaiu3auusaTa u conuainarta agantanus. Crnopex Haussermann (2005)
cerperanusira € ,,[IpOeKIHATa Ha COLMAIHATa CTPYKTypa BEPXY IPOCTPAHCTBOTO, a
cnopen Francini (2013) ¢popmupaneTo Ha ,,eTHUUECKH aHKJIABU® B TPaIOBETE MOXKE
Jla 3aCTpalll CoLanHara, KyJITypHara 1 IpOCTpaHCTBeHAaTa LSUIOCT Ha rpaaa. B mu-
Teparypara npeoliiazaBa MHEHHETO, Y€ KHUJIHIIHATa (IPOCTpaHCTBEHATa) Cerpera-
sl HaMaJIsiBa COL[MAJIHUTE KOHTAKTH, 0OpPa30BaTeIHUTE U KapUEPHUTE OYaKBaHUS
u ohopMsl MpEeABUICHH XUTEHCKH TPACKTOPHM Ha UYICHOBETE Ha Tpymara, KOSTO
KuBee (PU3NYECKH M KYATYPHO M30JMPAHO B MPOCTPAHCTBOTO, TaKa Y€ BBH3IPOH3-
BeXJa YSI3BUMOCT MEXAY NOKOJEHUATa. BhIpekn ToBa JOMUHHUPAILIOTO MHEHHE B
JUTEpaTypata €, 4ye MpoCTpaHCTBeHaTa KOHIIEHTPAIHsl, OCHOBaBallla Ce Ha pacoBa 1/
WM eTHUYECKA MPUHAJIEKHOCT, CE Pa3Iiieka KaTo Hell0 €CTECTBEHO B pAMKHUTE Ha
IPaJCKOTO MPOCTPAHCTBO, UIMANHKH MPEABH, Y€ ChbBPEMEHHUST TPpajl Ce€ OTINYaBa C
XETEPOTeHHUS ChCTAaB HA HETOBUTE JKUTEIH.

Cerperanusrta ce HaOII0AaBa MIPU MOBEYETO TOJIEMHU ChbBPEMEHHH TPaIoBE KAKTO
B Pa3BUTHUTE, TaKa U B pa3BUBAILUTE ce cTpaHu. Cbc CBOUTE CEU(DUIHU KYITYPHU
XapaKTePUCTHKH TPaJOBETe B OTACIHUTE YACTH MO CBETa C€ pa3iuyaBar [0 HaunHa
U CTEMEHTa Ha COLMAIHO Tpynupane B TX. DopMHUpaHUTE NPOCTPAHCTBEHU CTPYK-
Typu (MOAENH) B PaMKHUTE Ha €AMH Tpaj MOrar Ja c€ MPOMEHST ChIIECTBEHO BHB
BPEMETO M Pa3KpUBAT BIMSHUETO HA KOHKPETHU COIIMATHO-UKOHOMUYECKHU YCIIOBHSL.
Crnopen York et al. (2011) e puckoBaHo ja ce TOBOPH 3a ,,THIIMYHK * Mojenu. Musterd
(2005) mocouBa, 4e Bb3MPHEMaHETO Ha MPOCTPAHCTBEHATA CErperanus € pa3iudaHo
B otaenuute crpand. B CAILl ce npeamnonara, ye ToBa MOHATHE € CBBP3aHO € MPOC-
TPAHCTBEHOTO pa3AeisiHe HA KaTerOPUHU OT HACEJICHUETO, KOUTO Ce XapaKTepu3upaT
C MPOM3X0Aa CU OT pasziauyHu cTpanu. B EBpomna mpoctpaHcTBeHaTa cerperauus ce
CBbP3Ba OOMKHOBEHO C T€3W €THUYECKH OOIIHOCTH, KOMTO ca JOLLIM OT CTPaHH C
KOPEHHO pa3iu4Ha KyATypa, W/Hiu OWBIIM KOJOHUH, W/WIH IbpPKaBU C Passinyus
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B COLMAIIHO-UKOHOMHYECKOTO cU pa3BuTHe. OOMKHOBEHO IOJIEMHUTE I'pajoBe B 3a-
nagHa EBpomna mpuBIMYaT MMUTPAHTH OT Pa3IMYHH CTPaHU M PazHOOOpa3HeTo OT
€THUYECKH MAaJIIUHCTBA B TAX € IOJIAMO. 32 MOCTCOLMAIMCTUYECKUTE I'pajioBe ca
XapaKkTEepHU HSKOM OOIIN YEPTH, KOUTO TM OTIIMYaBaT OT 3alaJHOEBPONCHCKUTE: NH-
QyCTpUanHu (YHKIMOHAIHU 30HH, 3a€Mally TOJISIM sUT OT IUIOIITa Ha TPajcKOTO
IIPOCTPAHCTBO, 32 CMETKA HA IPOCTPAHCTBOTO, OTPEAEHO 3a YCIIYTH; SICHO Pa3lo3-
HaBaeMHU MOP(OIIOTHYHY CTPYKTYpH (HalIpuMep ToJieMHUTE TTAHEITHN KOMILIEKCH ChC
CXO/IHM YepTH B HaUMHA HA 3aCTPOsIBAHE U MPOCTPAHCTBEHA IUIAHUPOBKA); 000c00e-
HU, IPEIUMHO POMCKH KBapTaju, KOUTO Ca TUIIMYHU 34 TOJIIMA YacT OT CTPAHUTE B
Wzrouna EBpona — benrapus, Pymbaus, Yuarapus, Cepousi, Cnosakusi, Yexus u ap.,
u T.H. IMeHHo Ta3u (u3nvecka MpocTpaHCTBEHa CTPYKTypa Ha rpaja mpe3 nocie-
HUTE TOAVHHU € MPeAMET Ha U3cieaBaHe oT reoypbaHucTuKara. EquH ot BbIpocure,
KOMTO C€ 3aCTBIIBA B TE3U U3CIECABAHMS, C€ OTHACA 3a MSACTOTO, KOETO 3a€MaT POM-
CKUTE KBapTald B Tpajckara Mopdonorus, 3a GakTopuTe, KOUTO OKa3BaT BIUSHHE
BBPXY TAXHOTO (POPMHpPaHE M MPOCTPAHCTBEHO PA3BHUTHUE, 32 MECTOIMOIOKEHUETO U
B3aMMOACHCTBHETO UM CIIPSIMO OTAETHHUTE ()YHKLMOHAIHHU 30HH Ha TPaJICKOTO MPOC-
TPAHCTBO, BPEMETO Ha TAXHOTO Bb3HHMKBAHE, AMHAMMKATA U IPOMSHATA B TAXHOTO
MECTOIOJIOKEHHUE MPE3 OTACIHUTE IIEPUOMH.

IIpoyuBaHusiTa Ha NMPOCTPAHCTBEHATA CErperauus ca HACOYEHU KbM TPU OC-
HOBHU HampaslieHHs: (pakTOpH, MOCIEIUIM U MPOCTPAHCTBEHU Mozaenn. Moxe aa
ce Kaxe, 4ye B bbirapust OCHOBHUTE TEOPETUYHU U METOIOJIOTMYHU BBIIPOCH, CBBP-
3aHU C TOBA KAK U 3al10 €THUYECKUTE, COLMAIIHUTE U KYIATYPHUTE IPOCTPAHCTBEHU
KOH(UTypalMy ce pa3BUBAT U CE€ OTHACAT €IUH KbM JPYI, KAKTO U MOCIEAULITE
OT MPOCTPAHCTBEHUTE HEPABEHCTBA, BCE OLIE HE Ca Pas3IVIeKIaHU B Aerailin. Beuu-
KO TOBa IIPOBOKHpA B HAC MHTEpPECA KbM HACTOSILOTO U3CIEABAHE, YUATO OCHOBHA
uen e aa ce aedunupar gakropure, OKa3Bally BIMSHUE BHPXY NPOLIECUTE HA MPOC-
TpaHCTBEHA cerperanys Ha IpuMepa Ha poMckara ApMmaH Maxanas rp. [lmosnus. B
M3IBIIHEHNE Ha Taka (OopMyjHpaHaTa IIel B Ta3d I'bpBa YacT OT H3CJIEABAHETO €
HalpaBeH Ipenie] Ha JIMTeparypara U ca pa3liefaHy Pa3IMuHU TEOPHUM, KOHLEI-
LMY U NIIEJJHU TOYKH, HAl-BEYE HA EBPOIECHCKHA U aMEPUKAHCKH YUYEHH, OTHACSILU CE
10 (axTopuTe, BIUSCIIN BbPXY (POPMHPAHETO HA Pa3IMYHH MOAETH Ha MPOCTpPaH-
CTBEHA Cerperamus; CbCTaBeHa € METOMKa 33 M3cJeIBaHe Ha Te3U (PaKTOpH, KaKTo
¥ METOIUTE M MOAXOIUTE 3a ChOMpaHe Ha HeoOxoauMara HH(OpMalus; HalpaBeHa
€ XapaKTepUCTHKa Ha reorpadckoTo MONOKEHHE Ha poMcKaTta ApMaH MaxaiaB Tp.
[110BAMB 1 BIMSHUETO HA HAKOM MpupoxHoreorpadcku GaxTopu 3a HEMHOTO Bop-
MHUpaHE U pa3BUTHE.

[IpocTpaHCTBEHUST aHAIN3 JJaBa BE3MOXKHOCT J1a C€ OLICHST OapuepuTe, KOUTO
CBILECTBYBAT MPEJ eHa ETHUYECKa OOLIHOCT Ja Ce JIOKAJIM3UPa B ONpeesieHO Hace-
JIEHO MSICTO WM B J1aJIcHa TEPUTOPUS B HETO, U 1a CE IIOTHPCU OTTOBOP HA CIEAHUTE
BBIpocH: Kbzie e pa3nonokeHa poMckaTa eTHUYecKa rpymna? 3aIio ca pa3nookeHH
B Te3u Teputopun? Kak ce e ¢popmupana pomckara maxaia? Kora ce e ycTaHOBHIIO
POMCKOTO HaceseHue B rpaga? Kaksu ca Oniv MOJTUTHKUTE MO BpEME Ha TIXHOTO 3a-
cenBane? Kou ca OCHOBHUTE IPUYMHH 3a JIOKATM3UPAHETO UM B OIIPEIENIEHO IPasICKO
npocTpaHcTBO? Jl0 KakBa CTENEH T3 PELIeHMs ca pe3yaTar oT T.Hap. ,,BbTPEUIHH
u/uny ,,BpHITHKA QakTtopu? KakBa e ponsiTa Ha HHCTUTYLUHOHATHUS (AKTOP BBPXY
NpollecuTe Ha MPECTPYKTypupaHe Ha rpajackute kBapranu? Kak ¢yHKIuoHHpa mna-
3apbT HA JKWIUIIA U KAKBU BB3MOXXHOCTH CBIIECTBYBAaT UM Ca CHIIECTBYBAIH 34
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npuaoOuBaHe Ha colMaiHu xunuma? KakBo e OMIo U KakBO € OTHOIICHHETO Ha
MHO3MHCTBOTO KbM POMCKOTO HaceJieHHe KbM HacTosAmMs MoMeHT? KakBa e ponsra
Ha JieificTBaliTe BHTPEIIHN CUCTEMH 3a TIOAKPENa U 3ara3BaHe Ha KyJATypHATa HJeH-
TUYHOCT Ha POMHTE MPH (GOPMHUPAHETO Ha Pa3IMYHU MPOCTpaHCTBeHU Monenn? Kak
couuanHo-aeMorpadcku GakTopu, KaTo HapuMep HEPaBEHCTBOTO Ha AOXOIUTE, 1O-
BJIMSIBAT IPU BH3HUKBAHETO HA PAa3JIMYHU MPOCTPAHCTBEHH Pe3yNnTaTu?

OTroBopbT Ha TEe3W BBIPOCH M pa30MpaHETO HAa OCHOBHUTE MEXaHU3MH Ha
cerperanysi, KaK Ts ce MOsIBSIBa U PacTe, MOXKe MOTEHIHAIHO Aa HHPOPMHUPA U MO]-
romara yCHJIMsITa Ha OJMUTUIIMTE 32 PEUHTErpanys Ha TeTOM3UPAHUTE CTPYKTYPH B
T'PaJCKOTO IPOCTPAHCTBO.

[TOHATUEH AITAPAT

I'pamoBeTe HEe MoraT ;a Ob/AT M3CIEABAHN O€3 OTUYMTaHE Ha MPOIECHUTE, KOUTO
MPOTHYAT MEX]Ty PA3IMIHUTE UM YacTH, KAKTO U MCTOTO Ha BCEKH T'paj B epap-
XUYHATa TePUTOPHATHA CHIVIACYBAHOCT B MpeskaTa OT rpazioBe. Bcuuko ToBa ompere-
711 HEOOXOAMMOCTTA OT TIpervie]l Ha MOAXOIIa JUTeparypa, IpoyIBaHe Ha OTHTA B
JIPyTH CTpaHH, MO3HABAaHE Ha TII0OATTHUTE MPOIECH Ha TpaHCPOPMAITUS U IPECTPYK-
TypUpaHe Ha TPaJICKOTO POCTPAHCTRBO.

TpynHo e B Hay4HaTa ITUTEpaTypa Jla ce HaMepH scHA M o0ma aepuHuImMs 3a
TOBa KaKBO TPE/CTaBIsABa MMPOCTPAHCTBEHATa cerperanys. ChIecTBYBaT pa3indHu
HAYMHY 32 BB3MPHUEMAHE U pa3liexaane Ha mpobieMa. Karo msto chimecTByBar aBa
MIPOTHBOITOJIOKHH TTOJTF0CA Ha COMMATHO-TIPOCTPAHCTBEHA Cerperarus: popMupaHe-
TO Ha KOMIUIEKCH OT 3aTBOPEH THII, KOUTO C€ OOMTaBaT OT 3aMO)KHUTE CIIOEBE Ha
00IIIeCTBOTO, M TPAACKH CTPYKTYPH, B KOUTO € ChCPEOTOYCHO Hali-OeqHOTO HaceTe-
Hue. B npexaumaa myonukarus (HMnmesa, JloGytosa, 2015) ca pasmiienanu pa3imdHu
OTIpe/ieTICHNs 3a IPOCTPAHCTBEHA CErperamnys, B KOSITO aBTOPUTE JaBaT CleIHaTa Je-
¢buHUIHS: ,,TIPOCTPAHCTBEHATA CETPeranys € MHOTOMEpPEH MPOCTPAHCTBEH (DeHOMEH
Ha TepUTOpHATHA KOHIIEHTPAIU Ha TPyIIa OT XOpa C OmpesesieHa KjIacoBa, eTHHYe-
CKa W/WJM pacoBa MPUHAIIEKHOCT, KOSITO € pe3yaTar KakTo OT JOOpPOBOIHH perle-
HUA (BBTPEITHN (DAaKTOPH ), BB3MPUETH KAaTO CTPATETHS 32 OIEIsIBAaHE M ChbXpaHsIBaHE
Ha coOCTBEHaTa KyATypa W MISHTHYHOCT, WIIH € CJIJICTBHE Ha TIPSKa WM HEmpsKa
npuHyAa (BRHITHA (DAKTOPH), KaTO MOXKE Ja OblIe pe3yiTar OoT IpsKa WA HEmpsKa
JTUCKPUMHHAINS, NKOHOMHYECKHA OTPAaHWYEHHS, COIMATHO W3KIIOYBAHE, HHCTHUTY-
[IMOHATHA TIOJTUTHKH | JIP., WIIH € PEe3yiITaT OT KOMOWHAINS OT Te3H akropu . Ompe-
JISJICHUETO Ha TEPMHHA CETPETaIus B PEYHHKA TT0 XyMaHUTapHa reorpadus € MHOTO
KpaTko ¥ ce AeuHIpaHa KaTo pa3/esieHne Ha orpe/eeHa o0IIHOCT Ha MOATPYTH B
oburaBanara xwmnIHA cpena (Johnston et al., 1986: 424). Bonpeku mpuBHIHO CEM-
mara AepUHUTINAS Ha CeTperanusTa, TS 0cTaBa CpaBHUTEIHO HesicHa. Criopen Fujita,
Maloutas (2012) Ta3u HesicHOTa ce IBKH OCHOBHO Ha pa3OHUpaHETo, e Cerperammsi-
Ta € TSCHO CBhP3aHa C MO-HUCKH COIMAHH CIIOEBE U Ce MPEHeOpernar CIoKHUTE OT-
HOIITEHHS MEK Ty TIPOCTPAaHCTBEHATa M conuanHara gucranmus. Kempen, Oziiekren
(1998) cmsITar, ye ChITHOCTTA HA MMPOCTPAHCTBEHATA CETPETAINSI CE U3Pa3siBa B IIPEI-
CTaBUTEJICTBO Ha OMpeesieHa rpyTa B HIKOM 00JaCTH B CpaBHEHUE C APYTH, B KOUTO
ChINaTa € MpeJcTaBeHa mo-cnado. Crnopesn Te3n aBTOPH MPOTHUBOIIOIOKHUSAT TPOIIEC
Ha TIPOCTPAHCTBEHATA Cerperalys € (GOpMUpPaHETO Ha T.HAp. )KIJIUIIIHA CMECEHH pa-
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HOHU, KOUTO ce Ae(pUHHUPAT KaTo CUTyalusl, IPH KOATO MPEACTABUTEINTE Ha BCUUKU
eTHUYECKH TPYIH KUBEST 3aeIHO B JAaJeH JKWIMIICH KBapTaji. B chiara myOnuka-
L[US Ce NTOCOYBA, Y€ TE3M KHUJINIIHA CMECEHH PallOHU 1 30HUTE Ha KOHLEHTPALUs He
ca JaMeTpaJHO MPOTHUBOMOIOKHHU MOHATHA. Taka HarpuMep, ako €ANH KBapTal ce
oburasa ot 10 paznuyau rpynu, Kato Ha Besika ce maaat 10 % ot obumms Opoii Ha
HAaCEJICHWETO Ha TO3U paiioH, OMXMe MOIVIM Ja TO ONpedelUM KaTo CMECEH pPaioH.
Ho ako BcuukM mpeacTaBUTENN Ha pasmiexjaHara rpyna B rpaja *KHUBESIT B TO3U
KBapTaJl, Ta31 TEPUTOPHUS CE OTPENeNsl KaTo TaKaBa C BUCOKA KOHIIEHTpalMs Ha ChOT-
BeTHOTO Hacenenue. Kempen, Oziiekren (1998) mpaBaT yrouHeHue, Ye KUTHIHUAT
CMECEH paiioH He 03HayaBa aBTOMAaTHYHO MTPOLEC HA MTOJIOKUTEITHN IPOMEHH B MOJIe-
JIUTE Ha MPOCTPAHCTBEHA Cerperalysl, Thi KaTo TOW MOXKE J1a Ce sIBSBa IIPEXO/IEH eTal
MIPU IPEMHUHABAHETO OT €UH MOJIE] Ha KOHLIEHTPALUs B IPYT.

B nmoBeueto onpeneneHus mpocTpaHCTBEHATa Cerperauus ce pa3oupa Karo >Ku-
JIMIHA, HO TSI MOJKE J1a C€ OTHACS U 10 000COOSIBAHETO HA OTACIHH IPYNU B YUHIIHU-
mara, Ha pabOTHOTO MSCTO, CBOOOTHOTO BPEME U T.H.

B 3aBucuMocCT OT LienuTe Ha U3CIIEBAaHETO MPOCTPAHCTBEHATA CETPEraIusl MOXKE
Ja ce kinacuuimpa no pa3iuyHy MPU3HALM: COLUANIEH CTaTyc, MaTepPUaIHO TOJO0-
JKEHUE, €THUYECKa MPUHAUICKHOCT, MAUMH €3UK, paca, PeIMIHO3HU YOKICHUS U
np. IIpoyuBanusTa mokas3Bar, 4ye MOYTH BCEKH MPU3HAK MOXKE /1a c€ M3I0JI3Ba, 3a Ja
Ce parpaHuyar OIpeesIeH! IPYNH OT HACEJIEHUETO U JIa C€ OT/IENST B IPOCTPAHCTBO-
To. Taka HanpuMmep, MpH €THUYECKATa MPOCTPAHCTBEHA cerperanus ce HabmonaBa
000co0siBaHe Ha JaJieHa eTHUYEeCKa OOLIHOCT B ONMpeJesieHO MPOCTPAHCTBO, a MpU
collMajHaTa — BUCOKa KOHIIEHTpAllKs Ha 1aJieHO HACEJIEHHUE C €/IMH U ChIIl COLMaJIeH
craryc. OcobeHOTO K poMCKaTa ETHUYECKa IrpyIia €, 4e MPH TSAX MPOCTPaHCTBEHATa
cerperauus € KakTo €eTHUYeCKa, Taka ¥ COI[MallHa, NKOHOMHYECKa, KyITypHa.

B 3aBUCHMOCT OT MpOCTpaHCTBEHUSI Maad ce HaOMogaBaT U pazaunyHu Gop-
MU Ha cerperauus. Taka HampuMep, pa3IuyHU ca GOPMHUTE Ha Cerperanus MEKIy
TpajJoBETE M TAXHATA OKOJHOCT, MEXIY OTIEIHUTE KBapTalHd B PAMKHUTE Ha rpaja,
MEXKIY KUJIUIIHATE OJOKOBE B JaJieH KBapTal, a JIOpU M BbB BEpPTUKaIEH Mmamad
(Mexmy eTakuTe B )KWIMILIHATA Koomepalus). BaxkHo e J1a ce yTOUHH, Ye ako B €IHH
NpocTpaHcTBeH Mamald ce HabirofaBaT ompeneieHd (opMH Ha MPOCTPaHCTBEHA
cerperaunys, ToBa aBTOMaTM4HO HE O3HA4aBa, ye MOAOOHW MPOLECH MPOTHYAT U Ha
JIPyTo MpOCTPaHCTBEHO HUBO.

METOJUKA HA U3CJIEJBAHETO

Hacrosmata cratvs nMa MHTEPANCITUTUIMHAPEH XapakTep W ce HamMupa Ha Tpa-
HUIIATa MEXJIy eTHHUYeckara reorpadmus, reoypOaHHCTHKATa, €THOICHXOJOTHITA,
eTHoeMorpadusaTa u ypodanoconuonorusTa. ToBa mpeanonara H3MoI3BaHETO HA TO-
JIIMO pa3HOOOpa3re OT METOIH, KOUTO Ce TpujIaraT B M30pOCHNUTE HaydHH Harpas-
TICHMSL.

I'eoypbanncTiKara € 0TBOpeHa KbM M3CIIEI0BATENICKA METOTUKH, KOUTO CE MPH-
JaraT B pa3NUYHA HAyYHU TUCIHMITINHA. [locTaBeHUTe 3a1aui U M3CIIeA0BATEICKHU-
T€ BBIIPOCH, TEOPETHYHUTE MMOCTAHOBKH W HAIMYHHUTE JaHHW, KOUTO C€ M3ITOI3BaT
B aHAJIM3a, OTMPEAETAT M3MOI3BaHaTa METOIONIOTHA. B M3cienBaHeTo ce M3MOiI3Bar
KOMOMHHpPaHU TTOIXOIN, KOUTO BKITIOUBAT KOJIMYECTBEHN METOAN U HAYYHU TOAXOAH
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C KQueCTBEH XapakTep, KOUTO LEJAT 1a C€ MPoydaT U3CIIeBaHUTE MPOLECH B IO-TO-
nsiMa ppnoounna. [Ipu nscneasane Ha GakToOpUTe, KOUTO BIMSSAT BHPXY MPOMEHHUTE
B I'PaJICKOTO MPOCTPAHCTBO, C€ Mpuiiara KOMOMHALUS OT KOJIMYECTBEHH U KauecT-
BEHU METOJM, BB3IIPHAMaHU KaTo PaBHOCTOMHM M B3aWMHOJOIIBJIBAILIN €€, KOETO
rapaHTHpa MoJly4aBaHETO Ha KaueCTBEHH pe3yJTaTH. EMIUPUYHOTO M3CieaBaHe Ha
MOZETIMTE Ha MPOCTPAaHCTBEHA Cerperanus HU JaBa BakHa MHQopMmarms. JKuaum-
HOTO TPyIHpaHe Ha MOATPYNH OT HACEICHUETO MO pa3iniyeH NPUHLIUI obade He €
HUTO CIy4aeH, HUTO HepaluoHalieH mpouec. MHpopmanusTa, KosTo ce choupa 3a
uACHTH(GUIUPAHETO HA CTETIEHTA Ha BIMSHUE HA OTACIHUTE (PaKTOpH, BKIIOYBA pa3-
JIMYHH [TOKa3aTenu: geMorpadcku (Opoi Ha HaCeJIEHUETO, PaXkKIAeMOCT, CMBPTHOCT,
MUTpaIIOHHA TOABMKHOCT, MECTOPOXKAECHNE, CTPYKTypa U XapakTep Ha JOMaKUH-
CTBOTO), KOJIMUECTBEHHU U KaU€CTBEHU XapaKTEPUCTUKH MO ONpeIeIeH! IPU3HAIN Ha
HaceJIeHneTo (11071, Bb3pacT, 00pa3oBaHKe, PEIUIHO3HA IPHHAAICKHOCT, ETHUYECKO
camooIpeiesieHne, OpadeH craryc, mpoecusi, MECTOXKUBECHE), TOKA3aTE ! 3a COLU-
aJHa MACHTUYHOCT U HepapXus (CoLualeH cTaryc, npodeCHoHalleH cTaTyc, 10X0IH,
NPOMEHH B 00pa30BaTeHOTO PaBHUIIE, 32€TOCT, HUBO Ha Oe3paborunara) u ap. OT-
JISJIHATE TIOKA3aTeN! ca pa3mie/aHd B 3aBUCUMOCT OT TEXHHUTE MPOCTPAHCTBEHH Xa-
PaKTEpPHUCTHKH, IPH TPYIHPAHETO HA KOUTO ce (GOPMHpPAT Pa3InuHU IPOCTPAHCTBEHH
MOJIEIIH.

3a 1enuTe Ha HACTOAIIOTO M3CJIEABAHE Ca U3IMOJI3BaHU: METOJ] Ha BKIIIOYEHOTO
HaOmozeHne, OnorpauuHu PEKOHCTPYKIHH, TONYCTPYKTYpUPAaHH HHTEPBIOTA, CBO-
0OIHY Pa3roBOpH, apXMBHHU KaJacTPaHHU KapTH, PETYITalMOHHH IUIAHOBE, IPOESKTH
3a ABOPHILHU peryialyu, CKULU, KaKTO U Ype3 U3CJeIBaHEe Ha BCE OIIE CHIIECTBY-
BaIlUTe 00pa3y Ha MOCTPOMKH OT I'bPBOHAYAIHUS 3aCTPOUTEINIEH Nepruoa Ha ApMaH
maxaina. [1o To3u HaYMH MOke Aa Oble M3rpajeH AOCTaThbuHO IUIBTEH M LSIOCTEH
00pa3 3a TpaHUIUTE HA TeTOM3UpaHaTa rpajcka CTPyKTypa, TEMIOPATHUTE M U3Me-
HEeHMs, BHJA HA JKWIMIIHUTE MOCTPOHKH, M3MOJI3BAHUTE CTPOUTEIHU MaTepHal,
COOCTBEHOCTTA Ha 3aCTPOEHHUTE TepeHH H T.H. CHOMpaHeTo Ha YCTHU CBUAETENICTBA
U TSIXHOTO JOKYMEHTHpaHE KaTo eMIIMpUUYEH MaTepua NpeaoCcTaBsl 3HaunTelIHA UH-
dopmanust 3a crpannus GoHI Ha ApMaH Maxaja: MPUOJU3UTENHA TOAMHA Ha CTPOH-
TEJICTBO Ha CrPaJiuTe; NPOABIKUIHOCT HA CTPOUTENICTBOTO U OT KOTO € U3BBPIIECHO
TO; 3aIUIalllaHe Ha MalCTOpUTe; HabaBsHEe HAa CTPOUTEIHUTE MaTepHaH; IPUOITU3H-
TeJIHA KBajpaTypa Ha MOCTPOMKHTE; COOCTBEHOCT Ha Maplelia; HAaYuH Ha MPUI00H-
BaHE — HaCJIe/IeH, KyTeH, 3arpadeH u Ip. Bernpeku ye ome npe3 aaneunara 1891 . e
CJIO’KEHO HA4YaJloTO Ha Abp>KaBHUTE ,,[[paBuiia 3a 4aCTHOTO CTPOUTENCTBO B IpajloBe-
Te*, KOUTO U3UCKBAT CTPAJUTE Ja ca MPOCKTUPAHU OT JUIJIOMUPAHHU [TPABOCIIOCOOHH
MPOEKTAHTH — aPXUTEKTH WM HHXCHEPU, B ApMaH Maxajia U JHeC Bce OIle Isuiara
CTpOMTENIHA JEHHOCT Ce U3BBPILIBA OT CAMOYKH MAHCTOpPH CTPOMTENH, Oe3 HEeoOXo-
JUMaTa KBaIM(UKaLWs U MO3HaHUs, 0e3 3aIbJDKUTETHUTE HOPMAaTHBHU JOKYMEHTH
U aKTOBE.

Jlurncara Ha MbpBUYHA MH(OPMALUS OTHOCHO YCSIAHETO W 3aCTPOSIBAHETO Ha
ApMaH MaxaJia OT IPEICTABUTEINTE Ha POMCKU M TYPCKH OOIIHOCTH 3HAYUTEIIHO 3a-
TPYAHSBa PEKOHCTPYKLMATA Ha TO3H Mpoliec. be3 Banuausupana coOCTBEHOCT BbPXY
TepeHa, YUpeACHO MPaBO U pa3pelIeHue 3a CTPOEK, OJOOPEHH CTPOUTEIHU KHHKA
U TOCJIEABAIl KOHTPOJI € HEBb3MOXKHO Ja ce Mpociequ U QUKCHpa Mpe3 TOAWHHUTE
TOYHUST MEPHO, IJIOITA U BUABT Ha 3aCTPOsIBAHE HA OTACTHUTE KBIIH U TPAHULH-
Te MeXIy TiaX. [pyr yTexHsBam GakTop € Jurncara Ha MUCMEHHU CJIeId, OCTaBEeHH
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OT ceMeiicTBaTa U POJOBETE, KOUTO IMIHPBOHAYAIHO Ca C€ 3aCENUIN Ha TePUTOPHUS-
Ta Ha cerairHata Maxaja. HUCKUSIT BpeMeBH XOPH30HT Ha OuorpaduuHUTE Hapa-
THUBH CH3/1aBa 3HAYUTEIHU TPYIHOCTHU IMPHU pa3uUTaHEe Ha KOJCKTHBHATA MEHTAJIHA
KapTa Ha OOIIHOCTTa, Kacaella KOHTUHYUTETa Ha NMpeOMBaBaHE M 3aCTpOsSBaHE Ha
Maxajara. HacTosmoTo MecTonojokeHne Ha poMcKara rpymna € o0yCIOBEHO KaKTO
OT HENPHUBWIECTMPOBAHOTO CHCTOSIHUE HA OOIIHOCTTA W CBBP3aHUTE C HErO 3HAYM-
TEJHU 3aTPYIHEHUS, 3aCATaIIH OLEIIBAHETO HA CEMEHCTBATA, TaKa U OT KYITYPHUTE
HaIIacu Ha KHUTeIUTe Ha ApMaH Maxaia. 3a0elsi3Ba ce 0ce3aeMO MPHUCHCTBUE Ha
HCTOpHYECKA aMHE3Usl Ha OOIIHOCTTA. Jlumcara Ha peneHOCT BbpXy KOJIGKTUBHATA
MEHTaJIHA KapTa o0yciaBs U MOANOMara mnpoiieca Ha 3abpasara. [Ipobinemure, cBBp-
3aHM C €THUYECKATa UACHTUYHOCT Ha OOITHOCTTA (HA KOJIEKTUBHOTO ,,A3"), ChIIIO ca
CJIeICTBUE OT JUIICATa Ha BATUAU3UPAHA KOJICKTUBHA UCTOPUUYECKA MTAMET, KOSITO J1a
JleCyOeKTHBH3HMpA MPoILieca 10 HajaraHeTo Ha u30paHaTta OT OOIIHOCTTA €THOMJICH-
TUYHOCT.

Yact oT apXMBHUTE U3TOUHMIIM, U3MOI3BAHU 32 LEIUTE HA HACTOSIIATA CTaTHs,
ca chOMpaHU B MPOABIDKEHUE HA JIBIIBI IEPHUOJ OT BPEME M CE€ OTHACSAT 3a TOIIUMHUTE
ot kpas Ha XIX B. 70 Hamwm qHU. [lo-ronsMara 4acT OT UHTEPBIOUPAHUTE KUTEIH Ha
ApmMaH Maxaja ca Bb3pacTHU X0opa. ToBa HU MO3BOJSABA Ja KOHCTPyUpaMe 3HAUUTEN-
HO T0-pesiepHa MEHTATHA KapTa ¢ MAKCUMAJICH TEMITOPAJICH IMaNa30H U 3HAYUTEITHO
MO-TUTBTEH ETHOKYITypeH o0pa3. [lo-miiagure pecrioHeHTH ca IPEACTBEHH OT TaK-
CUMETPOBH MIO(PHOPH, HeOPMAITHU JTHJIEPU HA OOIHOCTTA, 0€3pa00THU, pAOOTHHUIIH
B oOIMHCKUTE nipeAnpusatus ,ducrora® u ,,Ilapkose u rpaguau’, o0IM pabOTHUIH,
Ky(apHU THPToBIM, COOCTBEHUIIM HA MAJIKH ThPTOBCKM OOCKTH, aBTOTCHEKHIIKHSI,
BOJIOTIPOBOMYMK M XJiebap. OOmusAT Opoli Ha PECIOHJICHTHTE € 74 JIyIld, OT KOUTO
28 mbxke u 46 xenu. [IpeobnamaBamiara yact ot HH(GHOPMATOPUTE Ca HETPAMOTHHU —
41 aymm. C HayanHo oOpa3zoBaHue ca 12 aymm, ¢ oCHOBHO — 15, u 6 ca cbe cpenHo
oOpasosanue. Ponenure 1o 30-te ronuau Ha XX B. pecnioHieHT! ca 9 aymm, a0 40-
Te rogunu — 23, 1o 50-te — 27, u 15 ca poaenu cien ToBa. TbpceHUTE TEMU 3a pa3-
TOBOP B OTBOPEHUTE MHTEPBIOTA 3aCATraT KAKTO PAHHUTE TOAMHHU Ha PECIIOHACHTHUTE,
TEXHUTE MIBPBU CIIOMEHH 32 KUTEIUTE U TPAHULIMTE HA MaxajaTa, 3a KbIIUTe, Taka
U TSIXHOTO ©XKeIHeBHE (NpernuTanue, padboTa, Mpa3HUIlM U T.H.), 32 OTHOILIICHUETO Ha
,»JPYTUTE" KbM TSX U TSIXHOTO OTHOLIEHHUE KbM ,, Apyrure‘‘. OCBEeH CBOMTE COOCTBEHU
HapaTUBH PECMOHICHTUTE YECTO HU MpeaaBaT pa3ka3u U CIIOMEHU Ha CBOU MO-Bb3-
pacTHU POJICTBEHUIIM 3a CIIyYKH U ChOUTHS OT Kpast Ha XIX u Hauanoto Ha XX B.
OTHOCHO CEMEWHO-PONOBUTE MUTPALMH, MMO-3HAYUTEITHU COIUATHO-TIOIUTHYECKU
CHOUTHUS M MPUPOJHU KaTaKIU3MHU. YacT OT PeCHOHACHTUTE HU MPEJOCTABIT CBOH
a710yMHU ¥ CHUMKU (BU3yaIHa aHTPOTIONOTHS ), KOUTO ITOKA3BaT Pa3IMYHUTE €Talu OT
TEeXHUS KUBOT. Hali-Bb3pacTHUSIT PECIIOHICHT € JkKeHa Ha 91 roguHu, KOeTo e cBoe-
o0Opa3eH peKopll 3a AbIrojeTre B ApMaH Maxala.

Karo cneictBre OT NpUIOKEHUST METOJ] HA BKJIIFOYCHOTO HAOIIONCHUE, KOWUTO €
Ka4eCTBEH METOJI 32 HabupaHe Ha WH(pOpMaIHs, Ce OYepTaBa TBbP/IE TOUYHA KapTUHA
B Maxanara. OCBEeH NPUUYNHHO-CIEACTBEHUTE BPB3KH, CE MOTy4YaBaT U JaHHU 32 3Ha-
quTesaeH Opol ChOUTHS, IEHHOCTH, B3AMMOOTHOIICHHUSI U JIp. METOABT NOAIIOMOTrHA
mpoiieca Mo TUMOJOTU3UPAHE HA TTOBEICHYCCKUTE MOJCIH Ha YacT OT JKUTEIUTE Ha
Maxasnara.

Jpyr u3non3BaH KaueCcTBEH METOJ Ca JABJIOOUYMHHHUTE CKCIIEPTHU MHTEPBIOTA,
MPOBENICHU C MPEICTBUTEIU HAa MECTHUTE OPraHd Ha BJIACTTa, KOUTO MPUTEKABAT

110



3HAYUTEIHM MMO3HAHUS, CBbP3aHU C HACEJIEHHETO Ha Maxajara, ¢ Lel J1a C€ yCTaHo-
BAT MEXaHU3MUTE 3a PETYIHpaHe U OLEHSIBaHE Ha JOCETAIIHUTE MOJUTHKH, HACO-
YeHU KBbM POMCKaTa M TypcKaTa OOLIHOCT B ApMaH Maxaja (KWJIMILIHA MOJIUTHKA,
JIOCTBII 10 TPAJICKH PECYpCH, HE3aKOHHOTO CTPOUTENCTBO U JIp.).

Jpyru u3TOYHMLM Ha MHPOPMAIKS, U3IOI3BaHH 3a [ETUTE HA HACTOsIIATa CTa-
THS, ca: TIOAPOOHUTE YCTPOMCTBEHU IJIAaHOBE Ha KB. ,, Xapmanute ot 1933, 1955,
1965 u 1987 r.; u3Banku OT KajacTpaiaHa KapTa Ha rp. [[1oBauB 3a yacT oT kamac-
TpaJieH paiioH ¢ uaentuduxarop 56784. 505 (Apman maxana), ogoOopeHa cbc 3aro-
Bex Ne PII-18-48 ot 03.06.2009 r., kakTo 1 OOWMAT yCTPONUCTBEH TUIaH Ha OOLIMHA
[TnoBauB (2007 1.); IPOEKTH 3a ABOPHH PEryJallu B KB. ,,XapMaHUTe ; CIIUCHK Ha
CTOIAHUTE, IPUTEXkKABAILHU [TAPIIETH B KBapTaia; FpayKIaHCKUTE PETUCTPH HA Hacee-
HUeTo Ha ApmaH Maxana ot 1926, 1934, 1946 u 1965 . [lonpoOHUST aHAIIN3 HA TE3H
BTOPUYHU JaHHH [TO3BOJISIBA /1a CE ONPENENAT Teorpad)CKUTE TPAHNUIH, ETHUYESCKHST
CbCTaB, MPOPECHOHATHHUAT CTaTyC, AeMorpadckara TMHaAMUKa Ha MaxanaTa U Hell-
HUTE KUTEIH.

3a menuTe Ha M3CIEABAHETO ca MpeniefaHd MEePUOJNYHHUTE TUIOBIMBCKH H3-

nmanust: ,, Hapoonuii enac”; ,,Mapuya®; , Ipaxcoanun’; , Hosa 3opa”; , Hoea
Mapuya*; ,,Hapoona oyma*“; ,, Bopoa*, , Ilobeoa*; , Ympunna nobeoa*; , 0",
IIpasoa”; |, I[loeduscku obwuncku eecmuux”; ,,Cmapa nianuna*; ,, Bvieapcko

yapcmeo “; ,, C60600H0 omeuecmso *“ 3a nepuop oT 60 ronuau (0T OCBOOOKICHUETO
npe3 1878 . mo 40-te Ha XX B.). Bernpeku mpornecure 1o ,,BTBbp/sBaHe  HA ObJI-
rapckusi HAMOHAJIM3bM B TO3U TEPUOJ, NPUCHCTBUETO HA TEMH, OTHACSIIH CE JI0
[UTaHUTE U TyPLUUTE, B ITIOBIUBCKUTE S)KSIHEBHHUIM € HE3HAUUTENHO. [le0aThT OKo-
JI0 TypcKaTa eTHUYECKa OOIIHOCT ChBCEM OYaKBAHO € MO-LIIMPOKO 3aCTHIICH OT TO3H
3a [IUTaHUTe, KOUTO OCTABAT HEBHIMMHU JI0 PA3IIUPSBAHETO HA COLMAIHATA IbpiKaBa
cnen 50-te roquan Ha XX B.

Ilpu omuta na ce BB3CTAHOBU MBPBOHAYAIHUST MEPUOJA HA 3aCTPOSIBAHE U
HOCJIE/IBAIMAT MPOLEC Ha POCTPAHCTBEHO pa3BUTHE HA ApMaH Maxaja KaTo reTo-
U3MpaHa rpajicka CTPyKTypa ce MPUIIOKH KaKTO HCTOPUYECKUST TTOIXO/, TaKa U I'e0-
rpadCcKusT, KOUTO OsIXa HEOOXOIUMHU TIPH €CKIIOHMPAHETO HAa €THUYECKHUTE TPaHUIH
KaTo pa3JIOMHH JIMHUU MEX/Y JIBE €THOKYJITYPHU OOLIHOCTH.

Jluncara Ha JOCTaThYeH MO KOJIMYECTBO U HEMPEKbCHAT KaTO XPOHOJIOTHS H3BO-
POB MaTepHal 3a MaprHHATU3UPAHUTE MOCENHUILA TTOCTABS 3HAYUTEITHA OTPAaHUICHHS
IPH ONHUTA J1a CE TMPOCIIEAAT MPOLIECUTE Ha ITbPBOHAYATIHO 3aCTPOsIBAHE U 3aCEIIBAHE
Ha MaxanuTe (B HaIMs clydail ApMaH Maxaja), KaKTo M Jla Ce HalpaBsT yCICIIHN
€THOJIOXKKHM PEKOHCTPYKIIMHU 32 ChCTaBa, KyJITypaTra U CTPyKTypaTa Ha MECTHOTO Ha-
CeJIeHHE.

ABTOpHTE Ha HACTOSIIATA CTATUS MIPEACTABAT SIUH I0-PA3IMYCH HAyuYeH JTUC-
Kypc, IpUJIaraifki BbTpEIIHa ONTHKA, TIOTVIe]] OTBBTPE KbM MECTHATa TYPCKOTOBOPSI-
ma ,,pomMcka‘“ o0mHocT B rp. [InoBaus — Apman maxaina. M3cnenBaneTo Ha JOKaJIHO
HHMBO B CIIy4asi HE € HEJOCTaThK, a € Ch3HATEIIHO M30paHO M3CIIEOBATENICKO IMOJIe,
4pe3 KOETO SKCIUTMIUTHO Ca SKCIOHMPAHU XapaKTepHHUTE MPOLECH Mpu (opMmHpa-
HEeTO M ypOaHM3MPaHETO Ha TeTOM3MpaHara Tpajcka CTPYKTypa, HapeueHa ApMaH
Maxaia. M3cineqBaneTo Ha MPOCTPAHCTBEHOTO Pa3BUTHE HA Maxasjara € HEMHCINMO
0e3 M3CIeIBAHEeTO Ha KYJITYpHATa U KOJCKTUBHATA ITaMET Ha HEHHUTE YKUTEIIH.

[Mopaau ecTecTBOTO Ha M3CIIEAOBATEICKOTO MOJIE, 32 HYKIUTE Ha HACTOsIIATa
CTaTHs ca M3IOJI3BAHN METO/H, TIOIXOAN ¥ TEXHHKH OT IIUPOK KPBI' HAYYHH CHEpH.
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MyAaTUANCUUILTHHAPHUAT TOAXO0/ € IPEANOYETEH MOopaau Bb3MOKHOCTTA U3CTIEABA-
HUST TEpEeH W OOLIHOCT Aa ObJaT BCcecTpaHHO oOXBaHAaTH M M3cieaBaHH. [lopaan
MONIUTIAPAAUTMATHIS XapaKTep Ha W3CICABAHETO, M3MOI3BAHUTE METOMIU Ca KaKTO
KBaHTUTATUBHU (KOJMUYECTBEHH), TaKa M KBAJIMTATUBHY (KayecTBeHU). Upe3 koMOu-
HUpaHe Ha Pa3IUYHU H3CJIEIOBATEIICKU TEXHUKU CE€ ChUETaBAT JBaTa OCHOBHU Me-
TOJIa, KOETO OCUTYpSiBAa 3HAYUTEIIHO IMO-TOJIIMA ITBTHOCT U 00EMHA KapTHHA MPU
,,PA3IIACTSIBAHETO  HA OTACTHUTE CIOEBE: UCTOPUUECKHU; CTHOKYITYPHH; MEHTAJIHU;
MIPOCTPAHCTBEHO-TeOrpad)CKu U apXUTEKTYPHHU IJIACTOBE HA T€TOM3MpaHaTa Ipajcka
CTpyKTypa — ApMaH Maxara.

TEOPUMUM N KOHLEIIINN OTHOCHO ®AKTOPUTE,
BJIIMAELIN BbPXY ®OPMUPAHETO HA PA3JIMYHU MOJEJIN
HA ITPOCTPAHCTBEHA CEI'PETALIAA

[IpocTpaHCTBEHOTO M3MEpPEHHE HAa COLMAIHUTE IPOLECH U NPUUYUHUTE 32 TAX-
HOTO BB3HHMKBaHE € OOEKT Ha M3CielBaHe OT CTpaHa Ha MHoro ydenu. Oume mpes
20-te roguHHM Ha XX B. rpyla COLMOJIO3U, U3BECTHU Karo ,JHKarckara Iikoja®,
OIKCBAT U aHAJIM3UPAT KWINIIHATE MOJIENHU, KaTO ThPCAT NPUUMHUTE U (PaKTOPHUTE
3a TAXHOTO Bb3HHMKBAaHE U pa3BUTHE. B ch3maneHuTe OT TAX KIACHYECKH CKOJIOIHY-
HHU MOJIEJIM Ha colManHaTa MopQoiIorus, OTHACSIIN CE 10 TOJIEMHUTE MHLyCTPUAIHN
rpanose B CeBepHa AMepuka, npeacraBeHu oT Burgess npe3 20-te ronunu Ha XX B.
(Burgess, 1925), ce moco4Ba, ue MUTpalliUTe ca OCHOBHATA MPUYMHA 32 BH3HHUKBA-
HETO Ha Pa3JINYHU KUIUIIHI MOAEIIH, KaTO OIIMCBA IBM)KEHHETO HA HOBUTE U CTapu-
T€ UMUTPAHTH B PaMKHUTE Ha IPAJCKOTO IMpocTpaHcTBo. Toil 000cobsBa LeHTpaiHa
rbCTOHACEJICHA TPaJICKa YacT, KaTo apeall B KOMTO ce 3acesiBaT HOBONPUCTUTHAIINTE,
B IIOBEYETO Cllyyan OCAHM MMUTPAHTH, KaTO IIbPBOHAYAIHO MSCTO Ha ajanTauus u
HacTaHsIBaHE, KbJETO ce 4yBCTBAT cUrypHU. C TeueHHe Ha BPEMETO Te CE IPeMecTBarT
B iepudepunTte, a Ha TAXHO MACTO UIBAT HOBOJIOLUIM UMUTPAHTCKH I'PYIIU. ABTOPBT
KJIacu(puIypa KUINIHATE paoHM Ha HSKOJIKO BHJA, KaTO BCEKU OT TAX 00pasyBa
KOHLICHTPUYHHM KPBIOBE OKOJIO LIEHTHPA Ha Ipajia, HAcEJsIBaH OT JKUTEIH C Pa3iiu-
YEeH COLMATHO-UKOHOMHUYECKHU cTaryc. To3um Mozen, N3BECTEeH KaTo KOHLUEHTPHUYCH
(3onaneH) mozen Ha Burgess, npearnonara, ye COLUATHO-MKOHOMUYECKHST CTaTycC
Ha HaceJICHUETO ce NoA00psIBa, OTHAICUaBaiKy ce OT LEHTbpa KbM nepudepusira Ha
rpaja.

Maiko mo-KbCHO € pazpaboTeH cekTopHusAT mozen Ha Hoyt (1928), mpu koriTo
He ce 00pa3yBar KOHLIEHTPUYHHU KPBIOBE, & CEKTOPH, (OPMHUPAIIN KINHOBE OT IIEpH-
¢epusiTa KbM LEHTHPA.

[Ipe3 1945 r. Harris, Ullman, npenctaBsaT npyr Mojien Ha pa3Butue u Mopgo-
JIOTMYHA CTPYKTYpa Ha IPajiCKOTO MPOCTPAHCTBO, CHOPE] KOHTO IpalbT ce pa3BUBa
OKOJIO HSIKOJIKO sIJIpa, IPEACTaBISBAILM LICHTPOBE HA Pa3BUTHUETO Ha rpaja, OKOJIO
KOUTO ce (popMHUpaT KOHLUEHTPUYHHU WIH CEKTOpHHU KOH(urypauuu. Exomornunure
JKWJTUIHE MOJEIH MPEIIoarar, 4¢ MMUIPAHTCKUTE TPYIH II'bPBOHAYAIHO CE€ TPy-
IUpar B €eTHUYECKU KBapTalli, HO B KpaliHa cMeTKa ce abcopOupar B 001eCTBOTO.

Klaff (1987) nmocousa, 4e B 3aBUCHMOCT OT XapaKTEPUCTUKUTE Ha HACEICHHUETO,
KOUTO CE B3eMaT HPEABUI, TO € PaslpelesICeHO CIOPEa 30HATHUS MOAET, a CIIOpeN
JIPYTH — CIIOPENl CEKTOPHUS MOJEI. ABTOPBT J1aBa IPUMEP ¢ UMUTPAHTCKUTE €THU-
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yecku rpynu B rpagosete B CALLl, kouTo npuaaBar xapakTepUCTHKH Ha CEKTOPHUS
MOJIEJI, JOKAaTO HACEJIEHUETO C pa3IMueH UKOHOMUYECKH CTaTyC Ce pasNpeens KOH-
LHEHTPUYHO B MPOCTPAHCTBOTO.

WzBectausar commonior Gerald Suttles (1968), koiiTo xuBeen B MyJITHETHUYEC-
CKUTE KBapTanu Ha Yukaro, 6a3upaliku ce Ha OMMTa CH, U3Ka3Ba MPEINONIoKEeHHUE,
4ye IPUUMHHITE 38 IPOCTPAHCTBEHOTO 000Cc00siBaHe ca OCHOBHO TpH: 1. CBexxaane o
MUHHMYM Ha KOH(UIMKTHTE MEXKAY pa3InYHUTE IPymu; 2. 3acuiBaHe Ha CaMOKOH-
TpoJia B €AHOPOJHUTE IPyNH; 3. 3acHiIBaHE HA TIOJIUTHYECKOTO BIIHMSHUE.

Klaff (1987), 6asupaiiku ce Ha pexuna uscienBaHusi, 000011aBa OCHOBHUTE
NPUYMHY 32 TPYIUpaHe HAa €THUUECKUTE OOIIHOCTH B MPOCTPAHCTBOTO:

— EeTHO-KYJATYpHH (aKTOpH: IPOSBSBAT CE MPH KOH(IHUKT Ha Ja/ieHa eTHUYECKa
rpyna ¢ MHO3MHCTBOTO WJIM ApPYyra €THUYECKa OOIIHOCT, KaTo IPU CUTYHPAHETO 1 B
MNPOCTPAHCTBOTO CE€ THPCH CUTYPHOCT M 3ara3BaHe Ha WACHTHYHOCTTA H;

— JHMCKPUMUHALMOHHU (DaKTOPHU: UTPAsT HEraTHBHA PO MPH 3acejBaHe Ha
eTHUYECKHTE TPYIH B PE3yNTaT Ha 3aKOHOJATeNIHA ypeada nin HeopUIIHATHO;

—  COLMAJIHO-UKOHOMHYECKH (hakTopu: GpopMHpar ce OT COLNATHO-MKOHOMHUYe-
CKHSl CTaTyC Ha ETHUYECKUTE TPYITH, KOETO ONpeesis pa3InIHUTE Bb3MOKHOCTH, OT-
KpHBAIlIY CE IpeJ TAX Ha Ma3apa Ha )KWINIIA, U TOCThIIA 0 APYTH TPAJICKU PECYPCH.

Kempen and Marcuse (1997) pa3kpuBar 4eTupu rpynu (GpakTopu, KOUTO 3aCHJI-
BaT MPOLIECUTE Ha MPOCTPAHCTBEHA cerperauus: 1) U3MEHEeHusITa B pexXuMa 3a Ha-
TpyIBaHE Ha KamuTajla ¥ T0COKaTa Ha KalUTaJOBUTE MOTOLHM, KOUTO BOAAT 10 MPO-
MEHH B U300pa 32 MECTOXKMBECHE; 2) AeMOorpad)CKUTE MPOMEHHU, Thil KaTO Bb3MOXK-
HOCTUTE 3a paboTa BOAST 10 (hopMHpaHE HA MUTPALIMOHHM MOTOLH KaKTO B MEKIY-
HapoJieH Mamal, Taka U B paMKUTE Ha JaJeHa IbpKaBa UM rpaf; 3) kceHopoousTa
U pacu3MbT, KOUTO MOTaT Ja IOBEAAT 10 KOHLEHTpAIMATA Ha €THHUYECKH TPYNH B
ompeeneHn 001acTH, KaTo Mo TO3M HauuH ce (OpMHUpPAT CerperupaHyd MpOoCTpaH-
cTBa; 4) mpoMeHsIara ce pois Ha MyOIWYHUSI CEKTOpP, KOATO MPUHYKIaBa Xopara
Jla pa3uuTar moBeye Ha Ma3apHUTe CTPATETHH 3a JOCTHII 10 KHUJIHIIA, KOSTO 3aCHIIBa
MIPOLIECUTE Ha Cerperaus.

B my6nukauusta nHa Petsimeris (1998) na npumepa nHa rpagosete Topuno, Mu-
naHo ¥ ['eHya, KOMTO ca BayKHM LIEHTPOBE He camo B MTanus, HO U B rpajckara iepap-
xust B EBpomna, ce mocouBa, 4e MEXITyHapOIHOTO pa3/ielieHue Ha Tpyna, IpOLecUTe
Ha aeypOaHu3auus, AeNHAYCTPHATIN3alKs, EKCIIaH3UsATa Ha CEKTOpa Ha YCIIyTUTE OIl-
penernsT B rojisiMa CTENeH COLUATHOTO pasielieHre, KoeTo neuHUpa 1 HOBa MpoC-
TPaHCTBEHA OpraHU3alMs Ha Makpo-, Me30- U MUKpOHHBO. Toil moco4Ba H, 4e OT
rOJIIMO 3HaYCHHUE € HE CaMO MpeKara OT IpaJIoBeTe U TAXHATa Hepapxusi, HO U TpaH-
chopmanusITa Ha BETPELUIHOTPAACKOTO MPOCTpaHcTBO. [1o To3mM HaunH ce pa3kpuBa
CJIOKHOCTTa Ha (OPMHU Ha COLMANHA MOJSPU3ALM U TPOCTPAHCTBEHA (FKUIIUILIHA)
cerperanusi ¥ mo-CrelnaiHo TAXHaTa CTPYKTypa M MPOCTPAHCTBEHA OPraHU3aLMsL.
[Ipu u3cnenBaHeTo Ha T€3M MPOLECH € BAXKHO J1a C€ MPOCIEST MPOMEHHUTE B Opost Ha
HACEJICHWETO B OTJCIHUTE YaCTH Ha I'Pajia, KAKTO M Ha OTACIHUTE COLIMATIHU IPYIU U
€THUYECKH OOIIHOCTH M Pa3NpeaesieHUEeTO UM B TPaJICKOTO IIPOCTPAHCTBO.

Massey, Denton (1988) momuepraBar 3HaueHHETO Ha HUBATa Ha aKyJITypaLus v
COLIMAJTHO-UKOHOMHYECKa MOOMITHOCT BBPXY MECTOIOIOKEHUETO Ha IMUTPAHTUTE B
xwniarTe kBapranu. Cropen Johnston et al. (2007) pa3nensiHeTo Ha ETHUYECKUTE
IpyNu B TPAJCKOTO MPOCTPAHCTBO € CIEACTBHE OT TPH Mpoleca: TUCKPUMHHALMS,
HEeOIaronpusATHO NOJOKEHNE U MHIMBULYaJIeH U300p.
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Gultekdn (2009) onpenens nBe rpynu GakTopu 3a MPOCTPAHCTBEHA CETrpeTaus:

— BbTpPEeUHHM (DAaKTOpPHU: €THUYECKO TpynHpaHe (JIOSTHOCT KbM ETHHYECKara
UACHTHYHOCT M KYJITypa), HAUMH Ha KUBOT U LICHHOCTH, JeMorpadcku npouecH, eT-
HUYECKU M COLMAIIHN OTHOIICHNUS, KBAPTATHH €(PEKTH, YUUIIHIIHA CeTrperamus;

— BBHIIHU (DaKTOpH: COIMATHO M3KIIOYBaHE, OCHOBABAILO CE HAa €THUYECKA
NPUHAUIEKHOCT, — U3KIIIOYBaHE OT COLIMAIHUS KUBOT Ha Ipaja, OT asapa Ha Tpy.a,
OT IOCTBIA [0 )KWIHILIHUS CEKTOP M COLUAIIHY KHUIHUILA, OT PA3THYHH HHCTUTYLHH.

Gidley, Caputo (2014) onpeaensT 4eTUpH TPyNH NPUYHHH 32 IPOCTPAHCTBEHA-
Ta MHTErpalysl U cerperanus: JMCKPUMUHAIIMOHHN, €THUYECKH, COLIMAIHH 1 Ta3a-
PBT Ha HEBIKMMHU UMOTH.

Busetta et al. (2015) pa3npenensiT TpUUMHATE 32 KUJIHUIHATA Cerperauusi Ha
JIBE IPYIH:

— B I'bpBara Irpymna ca NPpUYUHHUTE, MPOAUKTYBAHH OT JOOPOBOJHHU PELICHUS
WIN TIPEINIOYMNTAaHHS Ha JIMLATa Ja )KUBEST B XOMOTeHHA €THUUECKA Cpe/a;

— BBB BTOpaTa rpymna mnomnajgar UKOHOMHYECKH OTPAHMYEHUsI, COLMAIIHO H3-
KJIIOYBaHe, TUCKPUMHUHAIMS Ha Ta3apa Ha JKWIHMIIA U KOHIIEHTPALUs Ha COLUATHU
JKHJIMINA, KOMTO MPUHY’KAaBaT JIMIaTa HEBOJIHO JIa CE OPUEHTHPAT KbM TSIXHATa €T-
HHUYECKa cpefa.

B cpimara myOGnukanus ce moco4sa, 4e TpsiOBa Aa ce MMaT MPeaBUA U APYTH
WMHIMBUIYaTHH XapaKTepPUCTUKA Ha MHUIPAHTHUTE: BpEeME Ha NMPHCTUTAHE, 3aeTOCT,
JUYHH YMEHHUs, 00pa3oBaHue U T.H., KOUTO CBILO MOTaT A2 OKa3BaT BIHUSHHUE BbPXY
HUBOTO Ha IPOCTPAHCTBEHA Cerperanusi.

VYdeHute noaabpKaT MHEHUETO, Y€ CTEIIEHTA Ha KHUJIUIHA Cerperamus e npu-
€MJIMB TTOKa3arel 3a aCHMUJIAIHS.

Klaff (1987) nocouBa, 4e B MOBEUETO U3CIICIABAHUS, KOUTO IIPOYYBAT Bb3ICHCT-
BUSITA TIPH KIJIUIIHOTO pa3npeiesieHNe Ha MaJlIMHCTBEHUTE TPYIIH, CE IPABAT MPe-
MIOJIOKEHHS, Ye:

1. JKununinara u3onanus € BakeH [oKa3aTe 3a JUIcaTa Ha aCUMUIIaLus;

2. ETHHYEeCKUTE TPYIH HE JKeNasT aCUMUIALUS OT MHO3UHCTBOTO.

Cropen Grbic et al. (2010) B odpopMsiHETO Ha BbTPEIIHATA CTPYKTYypa Ha rpaj-
CKOTO MPOCTPAHCTBO CHIIECTBYBAT JIBE MPOTHUBOIMOJIOKHN TEHACHIIMH: KOHLIEHTpa-
Us1, KOSITO BOAM JIO €THUYECKA KMJIMIIHA Cerperauus, ¥ AUCHEepPCHsl, KOITO BOAU
O TPOCTPAHCTBHA aCHUMWJIALUSl HA E€THHYECKUTE Tpynu. Taka 4e mpouechT Ha
NPOCTPAHCTBEHA aCUMUJIALIUS, MM €THUYECKA KIIMIIHA HWHTErpalus, Bb3HUKBA B
pes3ysiTar Ha aKyJITypauusiTa Ha €THHYECKUTE (MaJIMHCTBEHU) IPYIU U MOCTUTaHE
Ha COIMaJHO-MKOHOMUYECKHTE MOOMIHOCTH. ETHHYECKH 3aTBOpeHUTe 000C00eHN
KBapTaJly M30JIUpAT rpynara OT BAKHHTE MEXaHM3MHU Ha acCUMWIAIMs, OrpaHHYa-
BaT KyJATYpPHUTE KOHTAKTH, BIMSCHIM BbPXY COLMAIM3alMsATa Ha MJIaJOTO Hacele-
HUE, OKa3BaT CHIIECTBEHO BIUSHHUE BbPXY €HIOraMHUsITa, CKIIOUYBAHETO HA CMECEHU
OpakoBe, Bb3XOHs1IaTa TPYA0Ba MOOMIHOCT M B3aUMOJACHCTBHATA MEXKY OTICIHU-
Te rpynu. IIpennonara ce, ye cerperanusaTa orpaHu4aBa CoLUAIHATa MOOUITHOCT H
uMa 0cOOEHO OTPULATEIHU €PEKTH BHPXY IICUXOJIOTHIECKOTO Pa3BUTHE HA TpyIaTa,
KOSITO € CerperupaHa — ¢ Jpyru JyMH, KOJIKOTO MO-HHCKa € CTETEeHTa Ha Cerperamus,
TOJIKOBA IO-TOJIsIMA € BEPOSITHOCTTA Tpymara Aa € 00XBaHaTa OT Mpolieca Ha aCUMU-
JaLusl.

[Ipe3 nocnequuTe rOMUHKA MPOYUYBAHUATA Ca HACOUYCHH KbM H3SICHSBAHE Ha TPH-
YMHUTE, CTETIEHTa U MOJIEJINTE Ha MPOCTPAHCTBEHA CErperanys He caMO B PaMKHTE
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Ha OTHENHUTE AbpkaBu (Hampumep Johnston et al., 2007), HO ce MpaBAT U ONUTH
Jla ce MOZIeTIMpa cuTyauusTa Mexay oraensu crpanu (Peach, 1999). Llenen npunoc
B TOBa HampaBlieHUe ¢ myOnukarusita Ha Musterd (2006), B K0sTO ce aHANM3UpaT
HUBaTa (M3MEPBAHETO), MPUYMHHUTE 32 BH3HUKBAHETO M IOCIEACTBUATA OT MPOC-
TpaHCTBeHaTa cerperanus B EBporna. ABTOpbT moguepTaBa CHIIHO (pparMeHTUPAHUS
u quBepcudUIMpaH XapakTep Ha TEe3H NPOLECH, KaTo MACHTH(UIMpa OCHOBHHUTE
(baxropu, BIHMSCIIN BbPXY pa3IHMyHaTa CTENCH Ha MPOCTPAHCTBEHA Cerperamnus: pas-
HOOOpa3ueTo Ha MOJIUTHYECKH CHCTEMH WJIHM CTETeHTa Ha BIHMSHUE Ha ,,COLMAIHATA
JbprKaBa‘, pa3uumsATa B IPOTHYAHETO HA ypOAHU3AIMOHHUTE POLIECH, KYJITYPHUTE
XapaKTepPUCTHKH, HCTOpUYecKuTe (hakTopu. B cTpemerka cu 1a JonpuHece 3a Mo-1u-
poOKOTO pa3bupaHe Ha mpocTpaHcTBeHata cerperamus Musterd (2005) B apyro cBoe
M3CIeABaHE CE OMUTBA Jla U3SCHHU MPUYUHKTE 32 Pa3IMuHUTE M u3MepeHus B EBpo-
na u CAILl. Tpanunuonno B ChbeMHEHHUTE ATH KOHIETLHUATA 3a MPOCTPaHCTBEHA-
Ta cerperauusi ce OCHOBaBa IVIABHO HAa IMOKAa3aTesd, OTHACSIIHM ce 0 €THUYecKaTa
NpUHAUIEKHOCT Ha JIMLaTa, a B EBpona Tasn KOHIeNnus ce n3rpaxjia Ha 6a3ara Ha
COLIMAJTHO-UKOHOMHYECKHsSI CTaTyc, HUBOTO Ha 00pa3oBaHME HA HACEJICHUETO U Ka-
4eCcTBOTO Ha Jkuinmiata. [ToBeyeTo oT eBponeicKuTe N3CIea0BaTeNln ca Ha MHEHHE,
Ye MosiBaTa Ha rpajCKus yNaabK U M30CTaHATUTE KBApTAIX € CBbp3aHa ChC COLHAI-
Hara cerperanus, HacoueHa KbM OCIHUTE, HEMTPUBIIEKATEeIHU, IPEAUMHO nepudepHn
yacTi Ha Tpana. Musterd (2005, 2006) unentudunupa Gakropure, KOUTO OKa3Bar
BIIMSIHUE 32 TE€3H MO-CHO u3paseHu npouecu B CALL[ u mo-ymepeHnTe eTHUYECKN
Y COLIMAJIHA MPOCTPaHCTBEHH HepaBeHcTBa B EBpomna. Criopen Hero Te3u MpoLecH B
EBpomna umar no-scHo u3paseH pparMeHTapeH XapakTep nopaau Gpakra, 4e B HeHHus
NPOCTPAHCTBEH 00XBAT CE BKJIIOUBAT IBbPKABU ChC CHIIECTBEHU PA3IUUUs B CBOETO
HCTOPUYECKO, COLMATHO-UKOHOMHUYECKO, KYITYpHO pa3BUTHE, MOJUTUYECKH CHCTE-
MU, TI0-100pe pa3BUTH OOLIECTBEHU TPAHCIIOPTHHU CUCTEMH U T.H., KOETO HaMassBa
BIIMSIHUETO Ha (PaKTOPHW KaTto JUCKPUMHHALMS Ha Ta3apa Ha KHUJIHUIIA U JOCTHITHOCT
0 pabOTHH MecCTa, MO-IIMPOKOTO MPEIOCTaBsSIHE Ha COLMAIHM >Xuiniia B EBpona
B cpaBHeHue cbe CAILLl. B ucropuuecku mian Musterd (2005) u Kempen (1994)
MOCOYBAT 3alla3BaHETO Ha XOMOTCHHUS XapakTep Ha rpanosere Ha LlenTpanna u M1s3-
Touna EBpona npe3 mppBuTe necetuneruss Ha XX B., KaTo MOCOYBAT, Y€ MPUUUHU-
T€ 3a TOBA Ca HACHWJICTBEHOTO M3CEJBaHE HA €THUYECKUTE IPYIH, WIM T.HApP. CTHU-
YeCKO MPOYHMCTBAHE, CHIPOBOIEHO ¢ OEKAHCKU BBJIHU ClIeJ Kpas Ha BOMHUTE Ipe3
'bpBaTa MoJOBMHA HA BeKa. Te MocouBar, 4e yBeJIN4aBaHETO Ha MPOCTPAaHCTBEHATa
cerperanys B 3anaJHOEBPONEHCKUTE TPaoBe OT HAYAIOTO Ha CIICABOCHHUS TIEPHOL
€ CBBbP3aHO C MHTCH3MBHUTE MPOLECH Ha MHAYCTPUAIN3ALMATA, KOUTO HaChpuaBar
MMHTpalysITa Ha HaceleHne oT OuBIMTe KonoHuu u HOsxna EBpomna. Tesu etHuue-
CKM MaJIIMHCTBA MPEICTaBISBAT Ba)KEH KOMIIOHEHT B CTPYKTypaTa Ha HAaCEJIEHHETO
Ha rpajoseTe B 3anaana u KOxxna EBpomna npes nmocnennure aecetwieTus Ha XX B.
CJIe/ eHAa MPOABIDKUTENHA, TpallHa U MHTEH3UBHA BbJIHA HA MEXIyHapoIHa HMU-
rpanws, KaTto e/(Ba cjiefl TOBa Te3U MPOLECH CTaBaT MpeaMeT Ha U3CIeIBaHe OT pellu-
na yuyenu (Fujita, Maloutas, 2012). MHOTO eMITUPUYHHU U3CIICABAHUS ca A0Ka3aJiu, 4e
NPOCTpPaHCTBEHATA Cerperamms ce 3acHiBa HE CaMO B €BPOIICHCKHUTE IPagoBe, KaTo
Hanpumep Crokxonm (Harsman, 2006 r.), Pum, (Mudu, 2006 t.), JIongon (Sassen,
1991), HO u Ha npyru mecra — McranOyn (Eyradin, 2008). Camo Hsikonko ciydas
MOKa3BaT Ccraj B cerperanusra, kato Hanpumep Atuna (Maloutas, 2007) u Ocno
(Wessel, 2000).
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Crp1iecTBYBaT MHOTO fie0aTh 3a TOBA JaJIU U J10 KaKBa CTETIEH MPOCTPaHCTBEHA-
Ta cerperanus Ha CBOW pejl Bb3MPOU3BEXKIA UM 3aCUIIBA COLIMAIHOTO pa3fieiieHue
U colMaiHaTa HepaBHOIOCTaBeHOCT. B nmureparypara npeoOiiagaBa MHEHHETO, Y€
MPOCTPAHCTBEHATa CEerperanus € u3pa3 Ha Ccol[MalHaTa M30Jalus, KOATO HU30CTpA
OeqHOCTTa M OTpaHUYaBa OTACITHHUTE TPYIH Ja Y4acTBaT aKTUBHO B COLIMATHUS KH-
BOT. T mpennonara orpaHuveH AOCTHI 10 00pa3oBaHUe, paOOTHH MeCTa, 3ApaBe-
Ola3BaHe U JAPYTH OOLIECTBEHU YCIYTH M OTTYK TS € OCHOBEH (aKTOp 3a COLMaIHA
cerperaiys 1 Bb3IPOU3BEXKAaHE HA aKyMyJIUpaHH HeAocTaTbiu. Cropes MoBeueTo
nyOMUKaIMK JKWIHIIHATA CEerperanys HamalsiBa COLMAIHUTE KOHTAKTH, 00pa3oBa-
TEJIHUTE U KapUepHUTE OYaKBaHHs U 0(OpMs MPEABUACHU KUTEHCKH TPACKTOPHH
Ha WICHOBETE, MPU KOUTO YSI3BUMOCTTA MEXIY MOKOJIEHHUATA CE€ BB3IPOU3BEK/IA.
Cassiers, Kesteloot (2012) nzciensar couuaniHo-nmpoCcTPaHCTBEHUTE HEPABEHCTBA U
colMaHaTa KoXe3us B eBporneiickute rpajgose. Cropea TAX NpOCTPAHCTBEHUTE He-
paBeHCTBA MOCTABAT OPaHUYEHUS BEPXY B3MOKHOCTHTE 33 COLIMATHOTO CONMMKa-
BaHe B rpajioBeTe. Te mocouBar, 4e ChUIECTBYBAT MHOTO MOJIUTUYECKN MEXaHU3MH,
KOMTO MMaT 3a IIeJl HaMaJliBaHE Ha MPOCTPAHCTBEHUTE HEPABHOCTHU, HO TAXHOTO
Bb3/IeHCTBHE € orpaHnueH0. OOMKHOBEHO MO-BHCOKAaTa CTENEH Ha MPOCTPaHCTBE-
Ha cerperauusi € CBbp3aHa ¢ MO-HUCKH CPEAHU JOXOIW, BUCOKH HUBA Ha OEIHOCT,
OTpaHUYCHUTE BH3MOKHOCTH 32 3a€TOCT, BUCOKa 0e3pa0OoTHIla, KOHLIEHTpALMs Ha
X0pa ¢ MO-HUCKH YMEHUS U 00pa30BaTeIHO PABHUIIE, BUCOK 51 HA WHBAINIU3H-
paHM JUIa, BUCOK JisJ1 Ha Xopara, MMoJydyaBally COLUAIHN TOMOIIU U IPyTH 00e3-
LIeTEHUs; JIUTICa HA TIOCTOSIHHA M 00pe TulaTeHa paboTa Ha MbJieH paboTeH ACH;
MO-MaJIKO TPEJCTaBUTENN B YIPABIEHCKUTE CPEAN U B OTIEITHUTE UHCTUTYLUH OT
HacelleHNEeTO, OOMTABAIO Te3W KBapTalH, MO-€BTUHH KXHUIUIIA, KOHIEHTPALUU Ha
COLIMAJIHY KHUJIUILA, JITICAa Ha yAoOCTBa U T.H. Te3u KBapTaaun OOMKHOBEHO MMat
penyTanysa Ha pailoHU C BUCOKA MPECTBIIHOCT. MHOTO Mo-rojisiMa € Bb3MOKHOCTTA
3a mosiBaTa Ha OE3CKPYIyJIHH PadOTOAATeNN, BKIIOUYUTEIHO U HA TaKWBa OT ChIa-
Ta eTHUYeCcKa OOIIHOCT, KOUTO Jia c€ BB3MOJI3BAT OT MECTHOTO HAaceleHHE M0 H3-
KJIFOUUTETTHO €KCIUI0aTaTopcku HaduH. CBIIOTO ce OTHACSA U 10 MPENOCTaBSIHETO
Ha HeJIETalIHMU KPEJUTH C BUCOKM JIMXBH, MU3KIIOUNTEIHO HEU3TOAHM 3a MECTHOTO
HaceJeHue, U T.H.

I'EOI'PA®CKO ITOJIOXXEHUME U I'PAHULN
HA APMAH MAXAIJIA - I'P. INIOBAVIB

Pa3ButHeTo Ha rpaga ce ompezaens OT KOMIUIEKCHOTO B3aUMOJEMCTBHE U pa3-
BUTHE Ha CTPYKTYPH OT Pa3IM4HU MIPOCTPAHCTBEHH HMBA. [ ToOaNHUTE MpoLecu Ha
MKOHOMHYECKO MPECTPYKTYpPHPaHE B CBETOBEH Mallad MMaT CBOETO Bb3ACHCTBHE
BBPXY AEMOTrpa)CKOTO, HKOHOMHUYECKOTO, COLUATHOTO M MOJIUTHYECKOTO pa3BUTHE
Ha OTHENTHUTE ABPXKaBH, PETMOHM U Ipajose. [eorpadckoro nojaoxenue, popmara
U CTPYKTypara KakTo Ha I'paja, Taka U Ha caMmara cerperupasa rpajacka CTpyKTypa,
ONpENEeNAT B roJiIMa CTENEH BIMSHUETO Ha MpOCTpaHCTBEHaTa cerperanus. To ce
pasmiex/ja B IBa KOHTEKCTa!

— Karo ¢akrop, xoiito onpenens ObIeIINTE ETHUYECKH, KYJITYPHHU, COLIUAIIHH,
MKOHOMHWYECKHU B3aMMOJIECHCTBUS HA ETHUUYECKATA IpyIa ¢ OCTAHAIUTE IPAJICKU KH-
Tenu;
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— Karo pe3synraruBHa BenmuuMHA OT BB3EHCTBUETO Ha PA3JINYHM IO CBOS Xa-
pakKTep, 3HaueHHE U UHTEH3UTET (PaKTOPH, MPOSBSIBAILY CE MPE3 PA3TMUHH [IEPUOIH
OT BpeMe, KOUTO ca OKa3aJu BIUSHHUE BbpXY (POpMHUpaHETO, IPECTPYKTYPHUPAHETO U
Pa3BUTUETO HA OTIEIHUTE KBapTaIH.

['pagbT He MOXKe A2 ce pa3riekaa H30IUpaHo, 0e3 Aa ce OTYMTa MSACTOTO MYy B
HepapXn4yHara TEpUTOpHaIHA CHIVIACYBAHOCT B MpekaTa OT I'pajioBe, OT €Ha CTpa-
Ha, ¥ MPOILIECUTE, KOUTO MPOTHYAT MEXIY pa3IMYHUTE YacTH Ha rpaja, oT Apyra.
Brnusinue BbpXy Bb3HHKBAHETO U IMHAMUKATA HA OIpeZelieHa Irpajicka TeTOM3upaHa
CTPYKTypa OKa3Ba M MSCTOTO, KOETO 3aeMa CaMHAT Tpajl CIPsSMO 3a00UKAISALIIOTO TO
MIPOCTPAHCTBO, KAaTO HAllpUMEp XapaKTepa Ha eTHUYEeCKaTa CTPYKTypa Ha OKOJTHUTE
CeNMIla, MECTOTOJIOKEHUETO Ha Tpajia B iepapXU4HaTa rpaJcka CTpyKTypa U T.H.

['eorpadckoTo nmosjokeHne Ha caMaTa cerperupana rpajcka CTpyKTypa B mpoc-
TPAHCTBOTO JaBa MH(GOPMALUS 32 B3aUMOBPB3KaTa M C OCTAHAINTE YacTH Ha rpaja
(¢ur. 2). MsctoTo, KbAETO C€ YCTAaHOBSIBAT €THUYECKUTE OOIIHOCTH, € OT TOJIIMO
3HAYEHHE 3a yCIIEIIHAaTa HHTEerpalys, Thil KaTo B TojsiMa CTENEH TO OIpeJIeNs exe-
JTHEBHUTE B3aUMOJEHCTBUS HAa ETHUYECKHTE OOIIHOCTH ¢ MHO3MHCTBOTO. IIpoc-
TpaHCTBEHAaTa Cerperaius yBeianyaBa BEpOsSTHOCTTA 3a COLIMAITHO B3aUMOJIEHCTBHE C
YJIEHOBE ChC CXOJHH COLIMAIHU XapaKTePUCTUKHU, IEHHOCTH U OYaKBaHUs, KOUTO ce
JIOKaJIM3HUPAT B HEMOCPEACTBEHA OJIM30CT, TaKa Ue WICHOBETE Ha IpyIara Jia Morar Ja
CH B3auMoJeHcTBar 1 Ja nogabpxar rpynosute Hopmu (Klaff, 1987). C teuenune na
BpPEMETO Pa3IMYHUTE KBApTaJIM HA Irpaja MoTy4aBaT Olpe/esieHa COLMaIHa OlleHKa,
OTpa3siBallla COLMAITHUTE XapaKTEPUCTUKN Ha MECTHOTO HAcEJIEHUE, a Pa3CTOSIHUETO
B IIPOCTPAHCTBOTO CTAaBa MHIMKATOP 3a COLlMaiHa JucTaHuus. Hsakon yuenu cmsrar,
4e ¢ MOJICPHUTE TEXHUKH Ha KOMYHHUKAIMs U BUCOKATa MMPOCTPAaHCTBEHA MOOMIIHOCT
Ha HACEJIEHUETO TEPUTOPHAIHNUTE OrpPaHUYCHHUSI HaMalsiBaT. 3a reorpadure Hacese-
HOTO MSICTO € MOJIeJI Ha B3aUMOJACHCTBHE, B KOWTO OOIIHOCTTAa € CHJIHO CBbp3aHa
C TepuTOpHATa. Pa3BUTHETO HA TpaHCIOPTAa U KOMYHHMKAL[MUTE HaMaJsBaT TEPUTO-
pHAJTHUTE OTPaHUYEHUS, HO MICTOTO Ha MpeduBaBaHe ce pa3mekaa KaTo OCHOBEH
(axTop 3a HaUMHA HA KUBOT, KOWTO MPeONpe el pa3IniHy B3aUMOIEHCTBUSI.

Osxna Lentpanna bearapus ce Hapexia Ha BTOPO MSICTO MO Opoii Ha POMCKO-
TO HAceJeHUE B CTpaHaTa Mpe3 MepHoja OT HavyajloTo Ha XX B. 10 MpeOpOsSBaHETO
npe3 2011 1. [Ipu mepBuTe NpedposiBanus Ha XX B. TYK c€ OTYMTA KOHLEHTpALUs
Ha oxojio 21-22 % ot pomure B crpanara. Cinex 1920 r. T8 ce Hapexa Ha MBPBO
MsICTO 1O Opoii Ha pomMHTe, Karo ce HaONonaBa TeHJCHLUS HA HEMPEKbCHATOTO MYy
yBenudeHue, u npe3 1956 r. toii goctura 6mmzo 30 % (29,3 %). Ot Hayanoro Ha XXI
B. IOxHna Ilentpanna bwarapus usnpesapBa CeBepon3TOUHA ChC 7 MyHKTa U Mpe3
MOCIICIHOTO MpeOposiBaHe B Hesl ce chepenorouanar 28,6 % OT poMuUTe B CTpaHaTa.
OtHocutenHusT 151 Ha pomute B FOxna Lenrpanna bearapus no vauanoro Ha 90-
Te ronuHu Ha XX B. € OMU3bK A0 cpeauus 3a crpanara (3,7 %) u npe3 OTAENHUTE
ronuHH € okoio 2,3-2,9 %. Ipes mocneanute Tpu npedposiBaHus € 0TOeNsA3aH M0-BU-
COK OTHOCHUTEJICH JISUT Ha POMCKOTO HaceJieHue ¢ ONn30 | MyHKT, KOeTo HapekKaa Ta3u
YacT Ha cTpaHara Ha Tpero MsacTto cief CeBeposananHa u lOrousrouna bearapus.
Wma sicHo n3pazeHa TeHACHIUS Ha HapacTBaHEe Ha OpOsi Ha POMCKOTO HaceJIeHUe Ipe3
uenus pasmieskaad nepuod v ot 10 xui. a. pomu ipe3 1900 1. noctura 6muzo 100 000
npe3 2011 .

B I1nosauBcko-Ila3apaKHUIIKOTO MOJIE € ChCPEAOTOYeHA OTU30 MOJIOBHHATA OT
pomute B lOxna Llentpanna bearapus no cpeaara Ha 50-Te ToAuHH, ciel KOETO
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TO3M 511 HaMansaBa Ha 1/3. Omie B Hawanoto Ha XX B. obmuHuTe [lasapmxuk, [Tno-
BauB 1 CenTeMBpU OCBEH C TOJSIM OpOH ce OTAMYaBaT U C BUCOK OTHOCHTENEH [T
Ha pomuTe (Hax 4 %). 1o kpast Ha BropaTa cBeToBHa BoiiHa ce 0TOEIA3Ba HAPACTBAHE
Ha OTHOCHUTEJIHUS [T ¥ B cbeepnuTe oomuuu (Pononu, PakoBcku n Mapuua). [1pes
COLMAIIMCTUYECKHS MIEPUO C HAK-TOJISIMO HapacTBaHEe HA OTHOCUTEIHHUS A5 (C Hal
6 myHKTa) ce omMyasaT oomuHnTe Mapuua, Creaunenue, JlecuueBo, CtamOomnmii-
cku, Cagoso, KanosHoBo, bpe3zoBo. Ta3u TenaeH1Ns TPOABIKABa U 10 MOCIETHOTO
npedposiBane (2011 1), kaTo rojisiMa yacTt oT ooumauTe ca ¢ Hax 10 % pomu — Bpe-
3080, CanoBo, Pakoscku, Pomomnu.

I'p. IInoBauB nomnaga B Mapuikus apeail, KOWTO € ¢ BUCOKA KOHIIGHTpalysl Ha
POMCKO HaceJIeHHE U € BTOPHSIT 1o TepuTopuaiieH ooxsart (¢dur. 1). [Ipe3 1992 r. ape-
anbT 3aema 3,2 % ot mromra Ha crpanara 1 Jjo 2011 r. Hapactsa Ha 5 %, kaTo B HETO
ca KoHueHTpupanu 6mm3o 10 % ot pomute B bparapus. TepuropuaiHoTO pasmupe-
HHUE € B CEBEPOM3TOYHA ITOCOKA OT Ip. [110BIMB, KaTo ce BKIIOYBAT CBHIIO CEJIUIIA OT
Cakapcka 0051acT, CeBEpHOTO MPEAMIIAHMHCKO cThIaio Ha M3Tounure Pomonu u ce-
JIMILA, HAMUPAIIK ce 3anaaHo oT XapMaHniau u CBUWIEHTpaa. AKO ce CpaBHAT JAHHUTE
3a Opost Ha poMuTe OT mpedposBanusTa npe3 1992 r. u mocneanoro mpe3 2011 r,
ce orOensizBa HapacTBaHETO MY C 34,9 %. OTHOCUTEIHUAT UM JIsJ1 € HalH-HUCHK B
CpaBHEHHE C OCTAaHAJIUTE apeaiy, He3aBUCHMO 4e 1o adcomoreH Opoil MapuIKusT
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apean ce Hapexaa Ha mbpBo MsicTo. OTHOcuTenHusT 151 oT 10 % mpe3 1992 1. Ha-
pactBa He3HauuTenHO Ha 11,9 % mpe3 2011 1., KoeTo ce IbIKU Ha 00CTOSATENCTBOTO,
Yye B HErOBHsI TEPUTOpPUAJIEH OOXBAT MOMajar ToJeMH I'pajoBe, KOUTO UMaT TOJsIM
abcomtoTeH Opoil Ha POMHUTE, HO ChCTABISBAT HE3HAYUTENEH AT B €THUYECKATa My
CTpyKTypa. Jlpyra npuunHa 3a ToBa € CTpyKTypaTa Ha CEeJUIIaTa 110 €THUYECKH MpH-
3HaK. B cpaBHeHune ¢ ocrananuTe, MapHUIIKUAT apeaj ¢ BUCOKAa KOHLIEHTpaLus Ha
POMCKO HacelleHHE c€ OTIMYaBa ¢ Hail-BHCOK JsUT Ha CEIMILNATa, KOUTO Ca C HUCHK
otHocuTeneH st Ha pomute (o 10 %). Te3u cenuma cberaBnsBar okoio 40 % ot
ceJIMIIaTa ¢ HaIM4Kue Ha pOMCKO HacelleHHe U B TSX ca KOHLEHTpHUpaHu 1/3 ot pomu-
Te B apeana. CpaBHUTEIHO HUCHK € I€TbT Ha CENTUIIATa C BUCOK OTHOCHUTEIIEH JIsj1 Ha
pomu (Han 30 %), kouto opmupar oxoso 10 % or cenumiarta ¢ HaTUIME HA POMCKO
Hacenenue (16,7 %) mpe3 1992 ., xaro no 2011 r. To3u 1151 HapacTBa ABOKUHO — 20 %
OT HaceneHuTe Mecta u 24,7 % ot pomure.

I'pan IlnoBnuB € pa3nonokeH B 3amajHaTa yacT Ha [ opHOTpakuiickaTa HU3MHA,
no nBara Opsira Ha p. Mapuua. Toil e BropusT no rojemMuHa rpan B bearapus ¢ Ha-
cenrenne 341 xun.a. (2015 r.). Ilo ecrecTBeH HaYMH rPagbT ce pa3Aeis Ha BE YaCTH.
Ha ceBep ot p. Mapuna e pa3nonoxeH eJUHCTBEHO paiioH ,,CeBepeH™, U3BECTEH Ol
ChC CTAPOTO CH HanMeHoBaHue Kbpiinska, a Ha 10T ce HaMHpa ChLIMHCKATA YacT Ha
rpaja, BKJIIOYBAIlla OCTaHAIUTE NeT pailoHa. [Ipe3 [InoBauB nmpemMuHaBaT OCHOBHU
TPAaHCHOPTHH apTepHH ¢ MeXAyHapoaHo 3HaueHue: mbTIT Codus-Onpun-HctanoOyi,
Codus-Crapa 3aropa-byprac. [paasT ce siBsiBa u ,,0cHOBHa Bpara‘““ kbM Pogomnure.

B [TnoBauB ce 000c0o0sIBaT YeTHPH ,,pOMCKH" KBapTana: ,,CtomunuaoBo™, ,,I1le-
Kep Maxana®, ,,Xamku XacaHn Maxana“ u ,,Xapman Maxana“ (Apman maxana). B rpana
OCBEH OBbJIrapu >KMBEST U 3HaYMUTENIeH OpOH TypLH, pOMH, I'bPLH, apMEHIIN U €Bper
(tabmn. 1). [Ipe3 mocnennute roquHU ce 000cOOsIBAT M apaOCKH, KUTAHCKH, PYCKH,
YKpauHCKH U ApyrH auacnopu. [IpedposiBanusTa npe3 NOCISTHUTE NECETHIICTUS He
MOKa3BaT peanHusi Opoil Ha poMcKaTa eTHHYecKa rpyna B rpana. [IpuunnanTe ca B
HaOII01aBaHOTO SIBIICHHE ,,IPeEePUpPaHO ETHUUECKO CaMOCH3HEHHE  — MyOIUYHO
JIeKJapupaHe Ha Jpyra, HepoMcKa eTHH4YecKa npuHaanexxHocT. [Tonmos (1991, 1994)
ompenens npedepupaHoTo eTHUIECKO caMOCh3HAHHE KaTo (peHOMEH Ha JBOMHA eT-
HUYECKa WACHTHU(HKALUSI, TIPH KOSATO ,,0KOJTHOTO HAaceleHHEe M MaKpOOOIIeCTBOTO
KaTo LSUI0 JaBaT Ha JjaJieHa OOIIHOCT eJHa €THUYECKA XapaKTePUCTHKA, a YWICHOBETE
Ha Ta3u OOMIHOCT MPEINoYnTaT JIa u3pa3siBaT cebe Cu ¢ Ipyra eTHUYEeCKa XapakTe-
puctuka“. Mapymmuakosa (1992a) onpenens ae npuduHu 3a To3u GeHomeH. [1bp-
BaTa MpUYMHA €, Ye TOW ce MPOsBSBA IPHU HIKOM POMH, 3aryOMIIH IO ToJisiMa CTETeH
NPEAUIIHNTE CH IPYIIOBH XapaKTEPUCTHKH (T.€. KOJIKOTO MO-ciaba e rpymnara, KOJKo-
TO MMO-HEMbJICH NPU Hesl € HA0OPBT OT THIIMYHHU YEPTH Ha pOMCKara rpyra, TOJIKOBa
MO-CHJTHO 3aCTBIICHO MIPU Hes € mpedeprupaHoTo caMoch3Haue). Bropara npuunHa e
OTHOLICHUETO Ha MaKpOOOIECTBOTO U HETOBUTE MHCTUTYLIMH CIIPsIMO pomute. Te ca
OTXBBPJISIHU MIOBCEMECTHO KaKTO HAa HHCTUTYLMOHAIHO, TaKa M HAa OUTOBO paBHHUILE,
U CONBCKBAMKH ce C TAKOBAa OTHOLICHUE Ha MAaKPOOOILECTBOTO, THPCAT OOILIECTBEHO
NpU3HAHKE B JIMLETO HA ApYyra eTHUYECKa OOLIHOCT, KOSTO MOXKeE Aa Obje Hai-ros-
Mara B CTpaHaTa WK Jia € IpU3HaTa OT MakpooOIecTBOTo. Ta3u e OCHOBHATA MpH-
YKMHA 32 HaOJIOJaBaHOTO MyONMYHO JCKIapupaHe Ha POMHUTE KaTo TypLH, ObJIrapH,
pymbHIM U 1p. Karo nonbaaurtenna npuynna [Tonos (1991) nocousa obuiara penu-
TSI ¥ HSKOM OOIIM €JIeMEHTH OT MPa3HUYHO-00peqHaTa cCucTeMa U CXOAHUSI HAulH
Ha JKUBOT IO cejaTa, a B ONPEAEIeH CMUCHI M HSAKOW MONUTHYECKH (pakTopH mpu
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Tabnunma 1

Emnuuuecka cmpykmypa na nacenenuemo 6 ep. Ilnogous
cnopeo npebposisanemo npes 2011 e.

JIuna, oTroBOopuiM Ha BbIIpOCa ETtHnuecka rpyna He ce
3a €THUUYECKATa IPUHAUIEKHOCT caMooIpeesimM

Obarapcka | Typcka | poMcka| apyra

Bpoit 308866 277804 | 16032 | 9438 | 3105 2487
% 100 89,9 5,2 3,1 1,0 0,8

Hzmounux: HCH

Typueenure ce poMu. [Ipu ThpceHETO Ha HOBAa €THHYECKA CAMOJIIMYHOCT POMHUTE
,,TIOTYepTaBaT CTPEMEKa CH 32 MHTETpUpaHe U U3PaBHIBAHE C OKOJIIHOTO HaceJIeHHE,
KaToO MO TO3M HAYUH CC CTapaidT Ja I/I36CI‘HaT MMpuIaraHneTo KbM TAX HAa HCTAaTUBHU
CTEPEOTHUITH, CBbP3aHU C IMTaHCKOTO HaceneHue.” (Mapyiuakosa, 19920).

IIpu npedposiBaneTo npe3 2011 . kato pomu ca ce onpenenunu 9438 1., wim
3,1% ot nacenenueto B [1m0BaMB. B AeliCTBUTENHOCT 1O eKCIIepTHA OIEHKa camo B
kBapTai CToMUmuHOBO XuBeAT 45-50 xuin. a. pomu, B [llekep maxaina ca okoso 5000-
6000 n., B Xamxu Xacan maxana ca okojo 3000-4000 n. u B ApMman mMaxana — Ha
0azara Ha coOcTBeHU poyuBaHus ca mpedbpoeru 1800 .

Paiton ,,CeBepen” (m3BecteH karo Kvpuusaxa, Kapuusara, Kapwuaka) e enun
OT aJIMUHUCTPATUBHUTE pailoHu Ha obmmHa [ImoBauBs. MIMeTo mpousnu3a oT TypCKu
esuk (Karstyaka — , apyrust Opsre) u e cBbp3aHO C MECTONONIOKEHUETO MY Ha CeBep-
HUsL Opsir Ha p. Mapuna. B paiiona ca JoOKaJM3UpaHu JBE OT YETHPUTE ETHUYECKU
00ocobenu Toroca B [lnopnue — Apman maxana (¢ur. 2) u lllekep maxana. B Ha-

% é’;
%, ; E
[52: \ . /
SRR
— r .
A e

o | v '_ — H}.‘bp i
- ‘I’Inosnua
.

ApmaH maxana

3AMALEH

I0XEH

@ur. 2. ['eorpadcko nonoxkenne Ha Apman Maxadia, rp. [1inoBrus

120



y4Hara JUTepaTypa JUICBa KaKBaTo U Ja € HHpopMalus 3a ApMaH Maxaja, KOeTo,
OT e/lHA CTpaHa, CHJIHO 3aTpyAHSBAa M3CIEN0BATEICKHs MPOLEeC M0 HaOMpaHeTo Ha
eMIUpUYEH MaTepuai 3a Maxajara, a oT JIpyra — IocTaBs c€ MPEJU3BUKATEICTBOTO
Jla ce u3cieBa eIMH eTHUYeCKU 000co0eH Tonoc — ,,tabula rasa®, na ce mpuoxar u
TECTBaT HOBU METOJU U TEXHUKH, KOUTO B KpailHa CMeTKa /1a MO3BOJIAT JIa CE PEKOH-
CTpyHpaT mpornecure, GakTuTe U COUTUATA OT POPMHUPAHETO U Pa3BUTHUETO HA €IHA
TeTOM3UpPaHa Ipajicka CTPYKTypa.

B nauanoro ma XX B. Ha ceBep OT p. Mapuna B MecTHOCTTa XapMaHUTE Chb-
[IECTBYBAaT HSKOJIKO JBOPHIIHH MUMOTH Ha OBJIrapu, KOMTO CE€ 3aHUMAaBaT OCHOBHO
ChC 3€MEJIENINE U TO-MaJIKO C KUBOAHOBBACTBO. C MHAyCTpHaIU3alUsATa Ha rpaja
(Hali-Bede ceBepHaTa 4acT) 3a104Ba NPOLEChT HA MUTPALsl HAa OAHU 1 OE3UMOTHU
Typuu u uuranu ot [IpenOankana u oxonuute cena kM [lnosous. EctectBeHo mo-
paan COLMaNIHO-UKOHOMHUYECKHS CH CTaTyC T€ CE€ YCTAHOBSIBAT B IIpeArpaausiTa u me-
pudepusra Ha rpana. Taka npearpaaneto Kapimsika (Beue BKIIOYEHO B pAMKHUTE Ha
rpajga) ¥ Maxajara ApMaHuTe cTaBaT OOEKT M MPUTEraTelIeH MUTPALMOHEH LIEHTHP,
HO OCHOBHHSAT MOTOK OT MUTPAHTH (MPEIMMHO MIOCIOJIMAHM) KbM ApMaH Maxaia
€ OT pa3iuyHuTe paiioHu Ha camud rp. [InmosauB. CuiieH TIAachK B 3acCEIBaHETO HA
Maxajara OT LIMTaHH U TypLU U3UrpaBa U OTKPUBAHETO B ChCEACTBO Ha TekcTuiiHaTa
¢dabpuka ,,Mapuna“ B kpast Ha 30-Te roguau Ha XX B., KbJETO TOJsIMa YacT OT Ce-
MeiicTBara nocTenBar Ha padora. [Ipe3 1953 1., Koraro HAKOJIKO TEKCTHIHU (aOpuKu
ce CIMBaT W ce ToJylara HavyajaoTo Ha TekcTiHus koMOuHar ,,Mapuna®, HeoOxXomu-
MOCTTa OT pabOTHa pbKa Ce yBelMYaBa M CE 3aCHUJIBA MUTPALMOHHHAT MOTOK KbM
Apman maxana ot cenara Kpucnoso, Kanekoser, Jlesckurpan (Kapmoro), Ckyrape,
Jbaro mone u np. Cnen MUrpauuoHHust OyM Ha LUTAHCKUTE M TYPCKUTE CEMEWCTBa
Opirapckara OOLIHOCT OCTETIEHHO MUTPUpA B APYTH YyacTu Ha rpaga. Cera ot o010
6mu30 620 cemelicTBa OBJITAPCKUTE Ca CaMo 3.

3a opmupaneTo Ha ApMaH Maxaia BIMSHUE OKa3BaT CHILO W MPUPOIHH SIB-
nenust. Ha 14 anpun 1928 . FOxna Tpakus e pasntoisiHa OT CHIIHO 3€METPECEHHeE.
[110BIMB € 3acerHaT TexKo, a caMo YeTUPH JHU MO-KbCHO (18 anpui) rpagbt e omyc-
TOILIEH OT CJIEJBAIIO MO-CUIIHO 3eMeTpecenue. Paspymenure crpaau ca vang 73 280.
lonsiMa gacT OT KHMBEEHIUTE BbB BHTPEIIHUTE WM MEpU(EpPHUTE YacTH Ha rpaja
POMH | TypLH OCTaBat 0e3 OKpHB. Taka KbM 3eMJIMLIETO XapMaHHUTE Ce IpeHacoYBa
HOB MHUIPALlMOHEH TOTOK.

Jpyr npupoieH Karajau3bM 3HAUUTETHO peaylupa Opos U €eTHUYECKUS ChCTaB
Ha ApMaH MaxaJa — Ipe3 panHus cienoden Ha 26 onu 1957 r. Bogute Ha p. Mapuua
3anuBar kB. Kapmmska u npyru paiionu Ha rpazga. Hag 1000 xpum ca paspymeHu
WIHM CUJTHO yBpeaeHH. [1o MOHATHU MPUYMHY Hall-MHOTO MOCTpajaii uMa B ApMaH
Maxana u CronunuHoBo. KepnuueHnTe KbIIM HE U3AbpKAT Ha 4-METPOBUS KajeH
BOJICH CTHJ0 Ha pekara. Ciex KaTo TOJIOBMHATA KbIIM HA Maxajara ca OTHECEHH,
3a MMOCTPAJaJIOTO POMCKO HAaceJIeHHe Jbp)KaBHATa M MECTHATA BJIACT, 3a€JIHO C J0-
OpoBoONHUSI TPY/ Ha OCTpajanuTe, n3rpaxaar npe3 1958 r. noseue ot 300 eqnoda-
MuiHE Kbin B KB. T. KabnemkoB (Taka ce cp3gasa Lllexep maxana). [omsma yact
OT IPEMECTEHHUTE KUTEIM Ha ApMaH Maxaja B HOBaTa Maxaja He ca caMo OT ,,aB-
TOXTOHHOTO HACEJIEHUETO Ha Maxayara, a U1 OT KbCHU MUTPaHTH-POMM XPUCTHUSHH,

,,omzﬂeofcdawu npacema u Jrcueeeiu 6 Koyt ont Kajl U KJIOHU 6 Kpas Ha maxaiama “,

3 H.B., 79 r.-MBX, 00y1Iap, CaMOOIpPE/es C¢ KaTo TYPUHH.
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®ur. 3. ['panunm Ha Apman maxana, rp. [lnosaus: 1 — xunepmapket; 2 — [Ipodecnonanna
TUMHAa3us TI0 KOYKEHH U3JIeHs U TeKCTui ,,J1-p 1B. boropos*; 3 — , MankusiT rurant®;
4 — oyn. ,,CeBepern™; 5 — yu. ,,H. benoBexnos*; 6 — yi. ,,Enemkuk

ApmaH Maxaja ce HaMHpa HerocpeacTBeHo 10 CeBepHaTa WHIyCTpHAIHA 30HA
Ha Tp. [lnoBnuB ¢ mpubnusntenna o ot 0,045 km?. Pasnonoxena e mexay OuB-
s Texctunen komOuHar ,,Mapuna“, [Ipodecrnonannara ruMHa3Hs IO KOXKSHH H3-
nenus U Texctun ,,J{-p Ban boropos®, xumepmapker ,,Kaypnann™ n 6msmus As-
TokoMOuHar (¢ur 3). B 6mu30cT 10 roneMus KWINIIEH OJIOK, HACETICH C €eTHUYECKH
ObaTapu, HapW4aH ,,MaJKUsAT TUTAHT , C€ HaMHpa JpyTa Majlka Maxajya, HaceJieHa C
poMu-Oyprymkun. B 3amagHara yact Ha Maxaiara KUBee OOIIHOCT, KOSITO CE€ camo-
oTpenenst KaTo TypeKa.

Taka orpajmeHa, mMaxajgara MMa MaJlKl BBMOXKHOCTH 32 pa3pacTBaHE, KOUTO
SIMHCTBEHO CE O4YepTaBar B IokHA Tocoka. [Ipe3 mocnemuute 20-25 roguHu CTpOU-
TEJICTBOTO HA MACHUBHH M MAsSHTOBHU CTPaJii MPOABIDKaBa, HO MpeobiasaBariara 9act
OT TSIX Ca HE3aKOHHHU.

bnm3octTa Ha ApMaH Maxasia /10 ToJIsIMa CTETIeH OTpe/esNs U KWIUIITHATA TTIOJIH-
THKa Ha TIOBEYETO OBJTAPCKH CEMEMCTBA, )KMBEECIIH B ChCEACTBO. BhIpeku numcara
Ha eKCIUTMIIMTHO M3SBEHU aHTHPOMCKH JEHCTBUS, PEACTBUTEINTE Ha ObJIrapckara
OOIITHOCT MPH BB3MOYKHOCT HAITyCKaT TPAaHMYHUTE KOHTaKTHH 30HH, KaTO pa3mpoja-
BaT CBOWTE JKMJIMIIA HA [IEHH Jajied TO-HUCKH OT Ma3apHUTE UM CTOWHOCTH ¥ MUTPH-
par B T.Hap. ,,0e7u" WK ,,9UCTH"* 30HU.

3AKJIFOYEHUE
[IpocTpaHcTBeHaTa M30MAIMS M CETpETalnus ce MpOsBsABa IOJ NSHCTBHETO Ha

creun(pUUHN MEXaHU3MH TPe3 PasInuHUTE UCTOPUUIECCKH YCIOBHS U MPU Pa3IUIHU
UAE0JI0rnyecKy BIUsAHUSA. COIMaIHUTE HEPABEHCTBA, KAKTO M ABJITOCPOUYHHUTE €THU-
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YECKU B3aUMOJICHCTBHSI PAHO WM KbCHO CE€ OTPa3siBaT BbPXY CTPYKTypara Ha mpoc-
TPaHCTBOTO. B Ta3u Bpb3Ka ca M3sICHEHU OTJCIIHUTE Kareropuu (hakTopu, OKa3BaIu
pellaBaio BIUsSHUE BbPXY (POPMHUPAHETO HAa TETOU3HPAHUTE TPAJICKUA CTPYKTYPH, U
CTETEHTAa, J0 KOSATO HOBUTE TPAJICKH PEATTHOCTH OKa3BaT BIUSHHUE BHPXY Pa3IMuHU-
T€ KAaTerOpUHU HACEIICHUE, CKEJTHEBHOTO UM MPOCTPAHCTBEHO MOBEACHUE, TIXHOTO
BKITIOYBAHE WJIM H3KJIFOYBAHE OT 00IIeCTBOTO. V3sICHsABaHE HAa BPB3KUTE ,,iPOCPAH-
cmeo—epeme™ M ,,ApOCMPaAHCmMEo—HaceleHue™ ca N3KIIIOYUTEITHO BAKHU U (pOpMHUpAT
HeHTpa Hus (OKyC Ha HayYHHUTE M3CIICABAHUS B Ta3u obnact. Te ca pe3ynrar ot npo-
JUBJKUTEITHOTO B3aUMOJICHCTBHE MEKIY CHelU(DUYHM MPOCTPAHCTBEHU MOJEIH U
COILIMAJTHUTE, HKOHOMUYECKHUTE, MMOJIUTUICCKUTE, TIPUPOIHOTeorpadCKUTEe U UHCTH-
TYIIMOHAIHUTE TpaHC(HOPMAIIUH, OT €IHA CTPaHa, M OT IMOBEJACHUETO Ha Pa3IUIHUTE
YYaCTHUIIHM U TIPE0CTABEHUTE UM Bb3MOXKHOCTH, OT JIpyTa.

Ot HampaBeHUs Mpervie]l Ha TUTeparyparTa v pa3InyHuTe TCOPUH, KOHIETIHH U
[JISJIHU TOYKHU € M3SICHCH MOHATUHHUAT anapar, 000CoOeHH ca OCHOBHUTE KaTEerOPUU
dakTopu, BIHseM BbpXy (POPMUPAHETO HA PA3IUYHHA MOJEIU Ha MPOCTPAHCTBEHA
cerperanusi, Karo Mo TO3M HAYUH € OCHTYpeHa TEOPETHYHATa OCHOBA Ha M3CJIC/Ba-
HeTo. ChCTaBeHATa METOIMKA 32 U3CIIE/IBaHE HA Te3U (aKTOPH Iie ObJe MPUIIOKEHA
KOHKPETHO 3a OTIPEJICIIsIHE Ha CTETICHTA Ha BIMSHUETO UM BbPXY IPOIIECUTE HA IPOC-
TPaHCTBEHA cerperanus U (OPMHPAHETO M PA3BUTHUETO HAa CErperupaHara rpajcka
cTpykTypa Ha rp. [InoBnus (Ha mpuMepa Ha ApmaH maxaina). OT HarpaBeHaTa Xapak-
TEPHUCTUKA Ha TeorpadCKOTO MOJIOKEHUE Ha MaxallaTa Ce BIIK/1a HelHaTa JIOKau3a-
I[US1 ¥ Bb3MOXKHOCTHUTE U 33 IPOCTPAHCTBEHO Pa3BUTHE.
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CONSIDERATIONS ON THE INTERNATIONAL MIGRATION
OF POPULATION FROM BOTOSANI COUNTY (MOLDOVA)
IN MADRID CITY (SPAIN)

Petru Bunduc!, Tatiana Bunduc’, Vadim Cujba’

The purpose of this article is to analyze the international migration characteris-
tics of the population in Botosani county who emigrated to Madrid city after 1990.
The international migration from Botosani has produced a demographic transforma-
tion of the entire county level. Today is observed a beginning aging population in
the eastern part of the county and the birth rate and marriage are reduced, resulting a
slight population decline. However, we can mention that, if the international migra-
tion had not intervened, Botosani county would faced with an obvious economic and
social crisis.

Keywords: international migration, temporary migration, Madrid city, labor force, Bot-
osani county.

PA3IJIEXKJIAHE HA MEX/TYHAPOJTHATA MUT'PALIUSI HA HACEJIEHUE
OT OKPBI" BOTOIIAHU (MOJIJIOBA) B MAIPUJT (MCITAHUSY)

Ilempy bynoyx, Tamaua Bynoyk, Baoum Kyocoa

IlenTa Ha Ta3m craTHs € J1a Ce aHAIM3HMpa Ha MUTPAIMATA HA HACEIIEHHE OT OK-
pbr boromann kpM Maapua ciienq 1990 1. 1 ipeiM3BUKaHUTE OT Hes IeMOTpadCKu
MIPOMEHH Ha HUBO OKPHI. B pesynrar Ha Murpanmsra qHec ce HaOIroaaBa 3armoyBani
MIPOIIEC Ha 3acTapsBaHe Ha HACEJICHWETO B M3TOYHATA YacT Ha cTpaHara. HamansBa-
HEeTO Ha Oposi Ha CKIIFOYEHNTE OpaKoBe U HUCKATa Pa)<1aeéMOCT BOJIU JI0 JIEK CI1aj] Ha
Opost Ha HaceneruneTto. OT Apyra cTpaHa, TPAOBa J1a ce CIIOMeHe, 4e 0e3 Ta3u MEeXIy-
HapoJlHA MUTpanus OKpbr boromann Hen30eXKHO 111e ce COTbCKa C MKOHOMUYECKa
colpaHa Kpu3a.

Knrouoeu oymu: MexayHapoaHa MUTpalus, BpeMeHHa Murpanus, Maapun, paboTHa
cuiia, okpbr' boTorranu.
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INTRODUCTION

With the expansion of the European Union and the disappearance of borders it
was automatically produced and a high intensity of the phenomenon of international
migration of population in Europe. Eastern states became the main reservoir of labor
for the west.

In this framework is reflected and Romania, that since 1989 and until 1994 to
1999, faced with international migration of ethnic communities to countries like Ger-
many and Hungary (repatriation), after that appear new attractive destinations such
as Italy, Spain, Greece. The main causes being loosening of the laws of European
countries, Italy — laws Napoletano — Turco, Bossi — Fini in 2000, 2002 and Spain -1
January 1999 23 January 2001, laws that were intended to reduce illegal immigration
and fast getting work permits for immigrants (Dimitriu, 2007).

Of course, integration of Romania into the European Union from 1 January 2007
has played an important role. But it should be noted that the period after accession
(2007 and 2009) Spain and other countries have imposed a moratorium from 1 Jan-
uary 2007 to December 2008 — prevented Romania and Bulgaria to enter freely the
labor market.

Spain lifted the moratorium on free movement for bulgarians and romanians
from 1 January 2009, thus obtaining the right to free movement. By that time, these
immigrants from the two countries had limited movement of up to three months to
work without a residence permit in Spain (Silvia Marcu, 2011).

Compared to other counties in Moldova (Bacau, Neamt, Vrancea, Suceava) Bo-
tosani county joined later to international migration circuit; appearance is attributed
to the time difference, reconstruction and readjustment, mental space necessary for
onset and progress of the migration phenomenon (Muntele, 2003).

However, we can say that the county of Botosani had some experience migra-
tory (at the time of the start of international migration), outlined before 1989 and after
through internal migration,being an important source of migrant domestic oriented
on industrialized regions in the west and southwest as well as to Suceava, Bucharest
or lasi (Bunduc and Dimitriu, 2015). The walkouts since 2000 are motivated by the
financial aspect and the low standard of living of the population of the county (97 %
of respondents believes that these are the main reasons for departure).

About the district’s population emigration — has on the whole a temporary circu-
latory character (94 % of the emigrants) with returns several times a year (especially
during the month of August or at the main Christian religious holidays).

The share of definitive emigration is much lower (6 %) and belongs to the peo-
ple who left during 1990-2000 in the US, Canada or citizens which left early (1995-
2002) and settled with his family in European countries.

For Botosani county, the effects of emigration phenomenon can be classified
into two views: one optimistic — with real effects on short-term, evident in financial
terms (remittances) through increasing investment, infrastructure, living standards
and decreased unemployment (from 7.2 % in 2009 to 4 % in 2012); and one pes-
simistic — with catastrophic consequences in the long term, especially on socio-de-
mographic aspects, through decreasing birth and marriage rates, the share of young
people (workforce, specialists) and by increasing divorce (from 1.47 %o in 2004 to
2.02 %o in 2015).
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All negative geodemographical effects mentioned above, initiated in the eastern
part of the county, which is already subject to aging and dieback and can lead to a
possible long-term depopulation of the territory.

In terms of research and analysis on agglomerations of romanian compatriots
living in the Autonomous Community of Madrid, a special interest is represented by
the many studies about romanian mobilities, conducted by Silvia Marcu (2008, 2009,
2010, 2011, 2014) and research projects of the Foundation for Open Society. In 2009
was realized a compact study coordinated by sociologist Dumitru Sandu, focused on
four municipalities near the capital of Madrid (4/cala de Henares, Coslada, Arganda
del Rey, Torrejon de Ardoz), areas known for a high percentage of romanian commu-
nities. Thus, eliminating the capital of Madrid, the main weights of romanian found
in the 4 municipalities together for 2008 totaled over 50,000 people.

THE METHODOLOGY AND THE DATABASE

Given the insufficient quality of statistical data provided by population censuses
and statistical yearbooks of Romania, which even helps us to identify areas of origin
of migrants and directions destination, they remain weak for a detailed analysis of the
phenomenon (at the micro-region).

In this context we are obliged to realize a series of surveys to provide us clear
qualitative information, allowing to identify problematic areas in the county, the anal-
ysis being quite thorough and complicated.

Thus, the study entitled “Considerations on international migration of popu-
lation from Botosani county in the city of Madrid”, is based almost entirely on data
sources obtained by applying a general survey conducted during 2011-2014 in the
Spanish state, where was interviewed about 780 emigrants (data being collected for
the Phd thesis “International migration of population from Botosani county”). An
important and productive moment for our study was the study tour undertaken in Ma-
drid (2013), where questioning persons was done in subway stations, visits in some
major districts (Villa de Vallecas, Vicalvaro, Usera etc.); the most significant number
of people surveyed was at the bus station Mendez — Alvaro, at the transport company
S.C. Voyager LLC. This location has been identified as the most productive for our
questionnaire, as this was the only company at the time where the Botosani emigrants
send parcels in the county.

Entire database was centralized and processed using various methods, such as
mapping, multiscale and statistico — mathematical. Cartographic and thematic maps
were made in ArcGIS programs, Philcarto, Illustration Adobe CS 6, Adobe Photo-
shop CS 6.

RESULTS

Madrid. The main destination in Spain. In our study, the main destinations of
Botosani migrants are from Europe, with two poles of concentration in Italy (60%)
and Spain (18%), other countries having lower shares (Fig. 1).

Spain plays an important role for romanian orientations flows, after Italy
(920,000 Romanian citizens registered with the Ministry of Labour and Social Secu-
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Fig. 1. The main destinations of immigrants in Botosani County
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Fig. 2. The territorial distribution of immigrants from Botosani county in Spain




rity in Spain for 2012). Spain has become the latest area attractive, but very dynamic
after 2002, with a significant 18 %. Actually, emigrants originally from Botosani
county, oriented to four major autonomous communities of Madrid, Valencia, Anda-
lusia and Aragon (Fig. 2).

Dynamic phenomenon of emigration from Botosani County, has grown in the
Spanish state since 1998 and fades around 2006, and the maximum concentration
takes place between 2003-2005 (male in 2004 and female in 2006) (Fig. 3). The
peak of migration is recorded around 2004 and it should be noted that all stages are
characterized by a predominance of male migration. Only in 2008, for the first time
presents a balance of both sexes then in 2010-2011 predominate a very slight recov-
ery of male, but far below the previous period. The share of women is becoming
increasingly apparent amid the global crisis (started in 2008) and the progressive lack
of jobs in construction for men.

Region of Madrid is an attraction area which absorbs a significant amount of
56 % of Botosani migrants who choose this destination (holding a total of 96 000 of
romanian registered).

An important factor that encourages migration to the Spanish community is the
call effect (e/ efecto llamada) generated by immigrants that had come with more time
ago, and which is already have a very important migratory chain (Mark et al., 2008).

Migrants who arrived and were able to adapt, are calling in a short period their
relatives, friends and neighbors, through the circular mobility phenomenon (Serban
and Grigoras, 2002); by this phenomenon will intensify and movement of various
goods and services, remittances, information guide offering help for both migration
time and for the adaptation, seeking employment, housing, rights and obligations
(Sandu, 2000). The attraction for romanians, for the capital of Madrid is due to char-
acteristics and peculiarities which he holds, being a city in full and continuous trans-
formation, important economic center that recovers its dynamism within phenome-
non of globalization (Méndez, 2002).
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Data source: field investigation (2011-2014)
Fig. 3. The city of Madrid — the dynamics of immigrants born in Botosani County
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Madrid is the capital and largest city in Spain, presents a territorial administra-
tive organization divided into 21 districts, encompassing 128 neighborhoods. As in
the case of Italy (Roma — Ostia North and Ostia South) the botosani migrants gener-
ally oriented on the outskirts, avoiding high maintenance costs and those related to
rental housing (Dimitriu et al., 2013).

The main district of concentration of population originating from Botosani
county is Villa de Vallecas with 17.3 % of the surveyed population (Fig. 4). Here
there are two main districts of attraction, Santa Eugenia 12% (several communi-
ties from Botosani, Darabani, Bucecea, Horns, Vorona, Tudor, Rauseni) and Casco
Historico de Vallecas holding 5 % (with a population originating from the munici-
palities Albesti and Mihai Eminescu). These two districts are distinguished by the

high share of activities in industry and construction for men and housework for
women.
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Data source: field investigation (2011-2014)
Fig. 4. The territorial distribution of Botosani migrants in the districts of Madrid
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With a 10 % of surveyed populaton stands Vicalvaro district, where distin-
guished two neighborhoods, Casco Historico Ambroz 5 % and 5 % of Vicalvaro.
Both districts have large communities from Flamanzi city, arrived here in early 2002.
These migrants are working in industry, restaurants and construction activities.

The next region is Usera with 9.8 % and the main district with significant shares
of migrants is Orcasitas (migrants from Hénesti), followed by Almendrales (Avrame-
ni) Orcasur (migrants from Mileanca) and San Fermin (migrants from Bucecea), and
the main activity being at restaurants, transport and construction.

With a value of 9.8 % stands out Latina region with Aluche district, which has a
population originated mainly from the Copalau village, engaged in the construction
and care of the elderly.

Villaverde region owns a share of 9.2 %, mainly focusing in San Cristobal dis-
trict. The immigrants who arrived during the years 2002-2005 are most from the
Dorohoi city, and the main activities of migrants are in construction (Fig. 5).

San Blas is the district occupying a share of 9% of the population surveyed. It
notes in this region, Simancas district, where migrants are spread from the village
Ungureni, who arrived here in 2003. The most activities are in services, transport and

construction.
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Fig. 5. Destination immigrants Botosani (communities) in neighborhoods districts of Madrid
(Districts and wards)
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Arganzuela region presents a value of 7 % and Lagazpi district is the main loca-
tion for migrants from Dorohoi, Mihdileni and Gorbanesti localities, most providing
services in construction and restaurants. These seven main districts accumulate 78 %.
To these are added other districts but with lower values, Hortaleza (4.2 %), Ciudad
Lineal (3.6 %), Tetuan (2.8 %), Chamartin (2.5 %), Carabanchel (2,0 %), Salamanca
(1.7 %), Fuencarral — El Pardo (1.7 %), Chamberi (1.7 %), Puente de Vallecas (1.4
%), Moratalaz (1.4 %), Moncloa — Aravaca (1.4 %), Barajas (1.1 %), Retiro (0.8 %),
Centro (0.8 %).

THE STRUCTURE OF IMMIGRANTS BY AGE AND SEX

On the whole the structure by age and sex of migrants originating from Botosani
county living in Madrid, is characterized by an obvious masculinity and lack almost
all the floors of the pyramid extreme; this is attributed to complicated decision of em-
igrant that hold a child abroad, being a difficult question if took in terms of economic
insecurity.

The structure by age and sex of migrants shows a pronounced asymmetric shape
between the genders, with a high percentage of males — 61.9 % and only — 38.3 % of
the female population (Fig. 6).

M
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20 10 15 20 %

Data source: field investigation (2011-2014)
Fig. 6. Structure by age and gender of Botosani migrants in Madrid
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The 10-14 years age group holds a tiny share of 2.2 % belonging to males, and
children who are brought under parental supervision and to be placed to the schools
in Madrid city. The threshold of 15-19 years old (5.8 %) is occupied mainly of for-
mer high school students. The age group between 20-24 years (18.9 %) consists of
masculine rate of 12.5 %, and only 6.4 % female, being active immigrants in services,
restaurants, construction.

The most iconic and dynamic age group is between 25-29 years (23.9 %) and
belonging males gender that providing in construction services. Resistance for work
owns the age of 30-34, 35-39, 40-44 year and even those aged over 50 years, with a
significant percentage of 45.8 % (male — 25 %, and female — 20,8 %). The exception
is the age group of 45-49 years, where the share of men is much lower with only 1.1
% versus the 3.3% female, age threshold acceptable to women active in the house-
hold and care of the elders.

THE STRUCTURE OF IMMIGRANTS ACCORDING TO THE FIELD
OF ACTIVITY IN THE MADRID CITY

Madrid has a wide range of fields for migrants originating from Botosani coun-
ty, but is keeping the traditional preference for two special fields: construction and
housework (Fig. 7). The new information made in this chapter, will complete pre-
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® Education & Research
= Industry
Trade
Transports
= Tourism
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u Health
= Employer
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Data source: field investigation (2011-2014)
Fig. 7. The city of Madrid — Botosani migrants structure by field work
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vious references mentioned above, related to occupational field, outlining a general
overview regarding migrants from Botosani county in the capital of Madrid.

Thus, the analysis of these international flows show that there is a clear drop
of men in construction domain in Madrid (35.4 %), compared to the rest of Spain
(57.2 %). The same thing happens with women in housekeeping activities, in the
capital much lower (17.6 %) compared to the national average (45.9 %). However, it
draws attention the high percentage of men working in tourism services with a value
of 5.8 % and in transport domain about 5 %. The tourism activities belong largely
spanish or romanian agencies, that employs migrants for submission of tenders, sale
of tickets and distribution of parcels within the country and from Madrid to all over
Spain. The transport domain is quite broad for immigrants originating from Botosani
county, from simple drivers at small companies dealing with distribution of food, to
drivers of heavy vehicles (trucks) crossing weekly the Spanish state or even monthly
European continent.

The agricultural sector is highlighted with a share of 5.8 %. This time we have to
deal with those activities as classic fruit picking or packaging, but belong to migrants
dealing with care and arrangement of green spaces in the Spanish capital.

The immigrants entrepreneurs have an important role for men with 2.2 % (re-
gion of Madrid) compared to the national average of 0.5 %. These entrepreneurs are
former workers that reached at a certain experience in the capital Madrid, and open-
ing different construction or security companies and protection (especially for discos
from Madrid, Puerta del Sol).

For women category, in addition to the prevailing housework, they also focus on
hotel services, but more intensely in the restaurant and café (4.7 %). For the capital
Madrid is pointed the suburb areas for activity of women in special in education and
research (3.1 %), with preferably in kindergartens and primary schools.

THE TRAINING LEVEL OF EMIGRANTS FROM BOTOSANI
COUNTY IN MADRID

The structure of emigrants by level of training is intended to bring new informa-
tion to the migration process and can highlight understanding the mechanisms that
underlie the adoption of behaviors and attitudes social, demographic and economic
(Dimitriu, Ungureanu, 2005). According to a CURS poll in 2003, the romanian emi-
grant profile include, among other great representation of the average qualifications.
Based on this understanding it is likely that the highest degree of representativeness
within the migration to hold the graduates of high school and those of professional
and apprentice school.

In our study, confirms this understanding and the capital Madrid, level of edu-
cation of migrants originating from Botosani county is characterized by a dominance
of secondary education, who hold a total share of 76.3 % (43.4 % high school, voca-
tional schools 32.9 %). This applies to rural areas of the county (Horns, Vorona and
Roma villages). Next is the gymnasium school with a share of 14.7 %. The academic
cycle has a value of 6.9 % of the migrants interviewed, the majority of emigrants
being from towns of Botosani, Bucecea and Saveni (Fig. 8). The primary school has
a share of 1.2 % (migrants from villages of Tudora, Cristesti and Ungureni) and the
last cycle is represented by the post-school with a value of 0.9 %.
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Fig. 8. The city of Madrid — immigrants from Botosani county structure
by level of education

From this analysis we draw attention to the value of labor shedding assets — im-
portant enough to those who have completed high school and proffesional schools.
Given the fact that in high school you can not learn a trade practice that can create
a future, especially today, and professional schools presents an uncertain future, the
social class is the most prone to emigrate.

Unfortunately, these young people go abroad and are the main problem in the
host state through theft, trafficking in prohibited substances and activities that some-
times endanger the image of the hometown.

Also, a topical issue for our county is the intellectual migration (brain drain),
which has an average age of 30 years. Status of financial difficulties in the country
and saturated labor market lead the intellectuals from the county to emigrate abroad
(even if initially will have to work in construction).

Currently, the county is facing with a fairly active migration of doctors abroad
(after that Romania entered in the European Union, from the county hospital “Mav-
romati” emigrated 40 doctors, 7 in Madrid). The empty places were filled to some
extent by doctors born in Republic of Moldova (at county level were employed 30
doctors and nurses).

With these remarks, we must remember that intellectuals people reprezent the
most important class in terms of socio-economic value of any state.
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CONCLUSION

Through the analysis and survey conducted in the capital Madrid could be seen
to some extent, the causes that determine international migration (economic factor);
who are the main migrants who take this decision (25-29 age group); where immi-
grants are located in Madrid (at district and neighborhood) and some effects of the
phenomenon of migration, which could obviously be positive or negative.

The residents of Botosani county decide to take the path of foreignness in the
absence of better prospects at the place of origin. The emigration thus became, for the
most people a way of hope for the better, constituting a sort of new horizon.

The capital of Madrid remains one of the favorite destinations for the people of
Botosani county wishing to work in the Spanish state. This destination retains their
attraction and timeliness because of training and keeping family tight networks, a
wide range of fields of work and higher wages than those in the county.

It should be pointed out preserve of the younger age groups and adults in the
phenomenon of international migration, their share in the total population directly
influences migrant flows.

International migration of population produced a demographic transformation of
the entire county level. Today, we see a beginning of population aging in the eastern
part of the county. In recent years, the birth rate and the marriage is reduced, resulting
a slight population decline.

If at least, some of these emigrants will return in Botosani county, with formed
experience and investment remittances, will help improve the means of economic and
social development in the county where could give rise to a standard of higher living
and a faster reintegration of population; also can be encouraged and young people
who want to achieve locally. In this regard, we wish that this study to represents an
alarm for officials from county, who have not done any action in this regard yet.
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CYCLING TOURISM ROUTES AS AN INSTRUMENT
FOR REGIONAL DEVELOPMENT AND TRANSNATIONAL
COOPERATION WITHIN THE LOWER BASIN
OF THE DANUBE RIVER

Kiril Kaloyanov'

Cycling tourism is gaining attention as a form of sustainable tourism offering
the opportunity to travel long-distances with minimum carbon impact on the environ-
ment. Cycling routes connect different regions and may extend from local to transna-
tional scale covering vast territories and unifying them under various themes. Danube
cycling route is part of the trans-European network of cycling routes (EuroVelo) and
within the Upper basin of the Danube is a successful tourism product. Being iden-
tified by the European Union cycling tourism development is a newly introduced
priority with strong potential for generating transnational relations among different
stakeholders. As a result, a number of cross-border and transnational projects have
been implemented with the financial support of EU funds. The current paper aims at
providing an overview of cycling tourism potential and development level within the
Middle and Lower Danube region with a focus on Danube cycling route. A compar-
ative analysis of countries where the route passes is used to define the current status
and propose recommendations to future initiatives and cooperation between stake-
holders involved in development of cycling tourism routes.

Keywords: cycling routes, sustainable mobility, cycling tourism, regional development,
transnational cooperation

BEJIOCUIIEJHUTE TYPUCTUYECKHU MAPHIPYTHU — MHCTPYMEHT 3A
PEITMOHAJIHO PABBUTUE U TPAHCHALIMOHAJIHO CbTPYAHNUYECTBO
B CTPAHUTE OT JOJIHOTO ITOPEYUE HA P. IYHAB

Kupun Kanosnos
Hapacrparniara nomyisipHOCT Ha BEIIOCHUIICIHHS TYPU3IbM C€ TBIDKH Ha BB3MOXK-

HOCTTa 32 MbTYBaHE Ha JBJITH Pa3CTOSHUS C MHUHHMAJICH BBIVIEPOJICH OTIEYATHK
BBPXY OKOJIHATa cpena. BermocurieqauTe MapImpyTH CBPb3BaT pa3iiuvHHU IeCTHHAIIH
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U B 3aBHCHMOCT OT NMPOTEKEHUETO UM OMBAT PETMOHAIHU, HAIIMOHATHH U MEKIY-
HapoAHu. Becexu mMapuipyT Moxe a uma OIpEJeNIeHa TeMAaThKa B 3aBUCHUMOCT OT
TEPUTOPUUTE, IIPE3 KOUTO IPEMUHABA. /[yHABCKUAT BEJIOCUIIEEH MAPILPYT € 4acT OT
TpaHceBpornelicka Mpeka oT MapupyTu (EBpoBerno), koiiTo mpeacrasisBa ycnemeH
TYpUCTHUECKH NMPOAYKT BB Ppanus, ['epmanust u ABctpus.

EBponeickuaT cbr03 NpUIIO3HaBa Pa3BUTUETO HA BEJIOCUIIEJHUS TYPU3bM KaTO
MHCTPYMEHT € IIOTEHLIHAJI 3 IPUHOC KbM YCTOWUYUBUS TYPU3bM, KOUTO CE HykKIae
OT LEJIEHACOYECHO CHTPYJHUUYECTBO MEXKAY BCUUKM 3aMHTEPECOBaHU cTpaHu. Hs-
KOJIKO MEXAYHApOJIHU MPOEKTa ca U3MbJHeHU ¢ puHancupane oT EC B crpanute
OT CPEJHOTO U JOJIHOTO nopeure Ha p. [JyHas. Hacrosmara cratus npeacrass mnpe-
IIeJ Ha [OTEHLHAJIa HA BEJIOCUIIEJHUS TYPU3bM U HUBOTO HA HETOBOTO Pa3BUTHE
B YHrapus, XbpBatusi, Copousi, beirapus u Pymbaus ¢ pokyc Bbpxy JyHaBcKus
BEJIOCHUIIEICH MapIpyT. M3M0a3BaH € CpaBHUTENEH aHaau3, KOMTO Ja yCTaHOBU
INPUIUKHATE U PA3JIMKUTE B PA3BUTUETO HA BEJIOCHUIIEIAHMS TYPU3BM B IIOCOYCHUTE
ctpanu. Habens3anu ca OCHOBHHTE NMPEIUMCTBA U HEAOCTAThLU HA Pa3BUTHETO B
YCIIOBUSITA Ha Pa3IMYHUTE AbPKaBU. B 3aK/II0YEHHETO € MPeIoKeHO 00001meHe
Ha Pa3BUTHETO M NPEMNOPBHKU KbM OBACIIN H3CIEIOBATEICKH W MHBECTHLUOHHU
VHULMATUBHU.

Kntouosu oymu: BeIOCUTICTHE MapIIPYTH, YCTOHYHUBA MOOMITHOCT, BEJIOCHTICICH TypH-
3bM, PETHOHAITHO PA3BUTHE, MEXKTYHAPOTHO CHTPYIHUUECTBO

INTRODUCTION

In the early XXI century sustainable development is undoubtedly the most pop-
ular socioeconomic paradigm and is becoming more and more important driver of
change in contemporary society. It is somehow natural that “sustainable development
cannot lack cycling as an effective, environmentally friendly and humane branch of
transportation” (Bike Project, 2014), which until now has remained in dormant state
(Koch, 2013).

Along with sustainable development, the concept of sustainable tourism is an-
other friendly host, which welcomes cycling as its integral part. At this scene, cycling
merges with the desire for outdoor recreation, active holiday, individual travel and the
discovery and exploration of new places at slow pace.

In Europe, sustainable mobility and tourism development in emerging desti-
nations are priorities of the European Union, where development of cycling routes
fits perfectly. A main prerequisite for development of cycling tourism is the avail-
ability of longer routes, which can offer several days of experience. It is estimated
that cycling trips longer than a single day raise considerably the level of expendi-
ture of cycling tourists (Downward et al., 2009). So in order to obtain the desired
economic benefits destinations must develop routes of more than 100 km, which
is very likely to spread among several administrative regions. This is an important
driver for cooperation between different regions and countries, which is also a
main priority of the European Union. Furthermore, cycling routes connect tourism
destinations with peripheral rural regions, which enable economic impact from
cycling tourism to spread more equally across vast areas (Ritchie and Hall, 1999;
Piket, 2013).
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Following all these tendencies, the European Cyclists Federation? (ECF) created
a brand called EuroVelo, which is a network of pan-European cycling routes that aim
to connect different corners of Europe as cycling tourism destination, and along with
that to provide bicycle access between communities for local people, where these
routes pass through (www.eurovelo.com). One of these routes is called EuroVelo
6 and connects the Atlantic Ocean with the Black Sea. In its Eastern part it follows
entirely the Danube River from the source to the Delta. In Germany and Austria, the
Danube cycling route has turned into emblematic trail for European cyclists (Weston
et al., 2012). In the Austrian town Krems the route attracted 198 000 cyclists in 2008
(Meschik, 2012).

Being the only big European River that flows eastward, the Danube is a strong
attractor for bicycle tourists to undertake a journey until the very end of EuroVelo 6
at the Black Sea. Considering the fact that Danube River constitutes a border for most
countries, the Danube cycle route connects many peripheral regions in border areas
and the need for its development is shared by the countries where it passes. Conse-
quently, the route has become a subject of many projects funded by EU cross-border
and transnational programs (Table 1), and as a result some developments have taken

Table 1
Projects for development of cycling routes along the Middle and Lower Danube countries
Project Countries Period Funding program
Signposting of Danube Serbia 2007-2008 | GIZ — German bureau
Cycling Route for international technical
cooperation

Enhancing the International  |Croatia — Serbia ~ |2010-2011 |IPA Croatia — Serbia
Danube Cycling Route —
Cycling Danube

Bike Project — Development |Hungary — Croatia |2013-2014 |IPA Hungary — Croatia
of Pecs-Osijek-Antunovac-
Ivanovac biking route

Danube bike — establishment |Serbia 2013-2014 | EU IPA and the Austrian
of the regional cycling route Development Agency
Srem
Danube Velo Route Romania — Bulgaria|2011-2012 |Romania — Bulgaria
CBC program

Iron Curtain Trail project Hungary — Croatia |2012-2014 |South-East Europe transna-
and Transdanube project — Serbia — Romania tional cooperation program

— Bulgaria

Danube Cycling — Middle and |Croatia — Serbia — |2014-2015 | START Danube Region
Lower Danube Cycling Routes| Romania — Bulgaria Project Fund

2 European Cyclists’ Federation is international non-government advocacy organization based in
Brussels and working as umbrella of national, regional and local cyclists’ member associations in Eu-
rope (www.ecf.com).
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place in all countries along the Danube including Hungary, Croatia, Serbia, Romania
and Bulgaria. However, not much information seems to be available about this emerg-
ing cycling tourism destination both in the relevant literature and the public space.

The current paper aims to present a comparative analysis of cycling tourism
potential and development in countries from the Middle and Lower Danube Basin
with a focus on the Danube cycling route. Variety of similarities and difference are
highlighted in order to show common trends and missing gaps of cycling tourism
development in countries throughout the region. Based on the analysis, some recom-
mendations to future development and research initiatives are proposed.

METHODS

The paper is focused on the Danube cycling route’s potential for development
in Hungary, Croatia and Serbia, Bulgaria and Romania. Due to the scarcity of ac-
ademic publications on this topic, the research includes information from existing
publications, which treat the problem of cycling tourism development world-wide
and within the research area, as far as they exist. The research is complemented with
outcomes from the identified projects (presented in Table 1) such as studies, papers,
websites, maps, videos, newsletters and presentations.

The method of comparative qualitative analysis is used to evaluate the current
status of cycling tourism supply in each of the five countries regarding the following
aspects:

* Region covered by the route and connections with other routes;

* Tourist attractions and services on the route;

* Road infrastructure;

* Organization and development.

The first aspect is represented by the general characteristics of the Danube cy-
cling route’s geographical location in the whole target area. Connections with other
routes are seen as an opportunity for diversification of the cycling experience offering
varied choices of itineraries and providing access to other destinations.

Tourist attractions and services on the route are discussed in regard to their ex-
istence and variety of offer, which ensures quality of the tourist experience. The road
infrastructure is included as a key element, because its characteristics define the safe-
ty and attractiveness of the route, and in the same time, it is a main target for invest-
ments which would stimulate wider participation in cycling tourism demand. The
organization and development aspect of the analysis is important, as cycling tourism
needs interaction among wide range of public and private stakeholders at different
territorial levels.

The scope of the research is limited to the use of secondary data only, which im-
pose many restrictions. Information was scattered and fragmented, making it difficult
to generate a complete picture and compare different elements. However, the com-
parative analysis enabled the clearing out of commonalities and disparities between
different countries and showed best practices to follow and main deficiencies to be
overcome. The most clear tendencies where summarized and recommendations to
future initiatives are proposed within the paper’s conclusions.

The following analysis presents details about the Danube cycling route in the se-
lected countries and their approach to the problem for cycling tourism development.
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RESULTS AND DISCUSSSION

REGION COVERED BY THE ROUTE AND CONNECTIONS WITH OTHER ROUTES

In its Middle and Lower Basin the Danube flows through Hungary, Croatia,
Serbia, Bulgaria and Romania, crosses two capital cities and constitutes a border line
at some part for all these countries. The itinerary of EuroVelo 6 connects many dif-
ferent settlements, nature areas and heritage places - five of them listed as UNESCO
World Heritage Sites. Map of the region and EuroVelo routes is shown in Figure 1. It
is worth mentioning that according to the EuroVelo concept, routes that follow rivers
may have itinerary on both banks of the river. As the Danube constitutes the border
between countries in the area, at some places it runs simultaneously in two bordering
countries. A summary of routes and regions is given in Table 2.

Currently, EuroVelo 11 (the East Europe Route) connects Nordkap (Norway)
with Athens (Greece) and crosses with EuroVelo 6 (the Danube Route) at Belgrade.
EuroVelo 13 (the Iron Curtain Trail) is a historic route, which follows the border
between former Eastern and Western Block countries. It connects with EuroVelo 6
at Mohacs (Hungary) and along the Serbian-Romanian border both routes overlap to
pass through the Iron Gate gorge.

In the future EuroVelo 6 may also have connections with routes, which are still
in the planning stage. It is worth mentioning the concept of Sava bicycle route, which
will connect Ljubljana (Slovenia), Zagreb (Croatia) and Belgrade (Serbia) (Kozelj,
2015), as well as the concept for the Black Sea EuroVelo Route from Odessa to Istan-
bul (Danube Cycling Project, 2015).

Certified EuroVelo route

Developed route (with EuroVelo signs)

Developed route

Route under development but usable (with EuroVelo signs)
Route under development but usable

Route at planning stage
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Fig. 1. Map of EuroVelo routes in the Middle and Lower Danube
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Table 2

Regions covered by the Danube cycling route and connections to other routes

Hungary Croatia Serbia Bulgaria Romania
Region Along the Eastern Along the Along the Along the
covered by  |border with |partofthe |border with  |border with  |Southern
the route Slovakia; country; Croatia and Romania; border with
Across the Along the  |Romania; Northern part |Serbia and
country from |border with |Across the of the country | Bulgaria,
North to South| Serbia country from |from West to |finishing on
West to East | East the Black Sea
Connections |EuroVelo 13 |Parallel EuroVelo 11  |Parallel Parallel
with EuroVelo|at Mohacs Serbian at Belgrade; |Romanian part|Bulgarian part
routes part of Overlaps with |of EuroVelo 6 |of EuroVelo 6;
EuroVelo 6 |EuroVelo 13 in Black Sea
Eastern Serbia Route
(planned)
Connections |Three Rivers |Secondary |Sava River Rusenski _
with regional |(Mura, Drava, |routes Route Lom local
routes Sava) route at |provide (planned); bicycle routes
Mohacs access to Regional route | (planned)
attractions  |Srem

TOURIST ATTRACTIONS AND SERVICES ON THE ROUTE

The Danube cycling route connects many natural and cultural attractions in all

countries where it passes. The most remarkable natural areas include the Szigetkoz
Island in Hungary, Kopacki Rit National Park in Croatia, Fruska Gora and Djerdap
National Parks (Iron Gate) in Serbia, Persin and Rusenski Lom Nature parks in Bul-
garia, the Biosphere reserves Srebarna in Bulgaria and the Danube Delta in Romania.

In the list of cultural attractions, the most important are the capital cities of Bu-
dapest and Belgrade, as well as the smaller cities of Pecs, Osijek, Novi Sad, Ruse and
Tulcea. Other most frequent attractions are medieval fortresses and manors, remains
from Roman cities, ethno villages and wine cellars.

The availability of tourist services varies considerably along the route. In Hun-
gary the Danube cycling route offers variety of accommodations available. Despite
that fact, there are no common efforts for quality development yet (Bike Project,
2014), e.g. cycling-friendly labelling. The main tourism area of Croatia is along the
coast in the Western part of the country, thus the Danube cycling route region, which
is located in Eastern Croatia, is characterized by countryside tourism establishments
including pensions and small hotels. In Serbia, except for Belgrade and Novi Sad,
the offer along the route, is also dominated by rural tourism establishments, e.g. in
Frushka Gora (Bogdanovic, 2016) and Djerdap National parks.

In Bulgaria and Romania the potential of existing tourism attractions is signif-
icant. Many ancient Roman sites are situated on the Bulgarian banks of the river,
although their potential is not fully used and many of them are not properly exposed.
Natural attractions like the Danube Delta and Srebarna Lake support the operation
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of tourist facilities, but at some places, the access to the points of interest by bicycle
is not on the desired level. On the other hand, there are large sections where tourist
services are scarce and there is no varied choice of accommodation facilities both in
Bulgaria and Romania (Danube Velo Route Project, 2012).

ROAD INFRASTRUCTURE

A basic principle in the development of EuroVelo routes is using the existing
infrastructure when available. This is possible on rural roads with low density of traf-
fic when it is safe enough to mix cycling with motor vehicles. In cases when cycling
must be separated from motor traffic different kinds of infrastructure is available ac-
cording to characteristics of the area which are presented in Table 3 (Klarich, 2015).

Except for specially designed bicycle roads and low traffic roads, the cycling
routes use also forestry or agriculture roads and even asphalted former railway tracks,
e.g. Greenways (Www.aevv-egwa.org).

In some cases river dykes are also available for cycling and some of them are
asphalted, too. Such infrastructure is available along the Danube cycling route in
Hungary as well as on the Three Rivers route and gives remarkable experience with
nice views to the rivers (Pamer et al., 2014). There is further need for access to the
banks of the Danube in all countries to enable an authentic Danube experience (Si-
munovi¢ et al., 2012).

Currently, the infrastructure on the whole route has many sections, which need
further investment in separate cycling facilities in order to ensure maximum safety
for the cyclists. This is an important improvement that will allow a wider group of
cyclists with various capabilities to choose the route for cycling. Separate cycling
infrastructure will also raise the safety for commuting cyclists, because only in Osijek
and Vukovar Counties in Croatia there are between 100-150 accidents involving cy-
clists per year, of which from 1 to 10 with fatalities in the period between 2005 and
2010 (Simunovié et al. 2012). Other problematic sections include entrances in Bel-

Table 3
Definitions of separate cycling facilities (Klarich, 2015)
Type of Bicycle lane on Bicycle path Bicycle road | Bicycle pathway
infrastructure the road separated from
the roadway
Definition Part of the road | Built-up traffic | Asphalted road | Built-up traffic
designed for area designed for | or other form free area designed
bicycle traffic bicycle traffic of solid surface | for bicycles
stretching parallel| separated from | designed for without solid
with the road the motor traffic | bicycle traffic | surface outside
and marked with |and marked with | stretching of road corridor
longitudinal line |londitudinal line |outside of road |marked with
and prescribed and prescribed | corridor marked | prescribed traffic
traffic sign traffic sign with horizontal |sign
lines and
prescribed traffic
sign
10 IIpo6nemu Ha reorpadusra, 3-4/2016 . 145




grade and Apatin in Serbia, the road through Iron Gates in Romania, as well as the
section between Vidin and Dobri Dol (35 km) and between Obretenik and Dve mogili
(1 km) which are not suitable for cyclists due to intense cargo traffic (Danube Cycling
Project, 2015). For such sections bypass roads or public transport services could be
temporary alternative.

In Hungary the Danube cycling route is signposted for almost the entire itin-
erary, although the design of the signs is outdated. In Croatia and Serbia a uniform
signposting system navigates the tourists along the route (Damir, 2012). Interestingly,
aresearch on cyclists’ opinion about route conditions along the Croatian-Serbian sec-
tion shows that main underperformance of the route is the absence of more dedicated
information on the road, e.g. gradation of the route section severity, navigating signs
to accommodation and restaurant places and gradation of the tourist spots attractive-
ness (Vujko, 2014).

In Bulgaria, the route is signposted only on the section from Bregovo to Niko-
pol. The bicycle signs were installed under the project Danube Velo Route (2011-
2012), but some of them were removed by the Regional Road Authorities, because it
was treated as advertisement. In Romania no signposting is available.

ORGANIZATION AND DEVELOPMENT

Development of cycling infrastructure in Hungary started in 1990s by local gov-
ernments establishing bicycle paths along heavy traffic road arteries. The process had
really taken off at the middle of the 2000s, in the beginning by national public fund-
ing, later replaced by European Union assistance. From 2004 until 2012 altogether
708 km of bicycle roads have been constructed (Pamer et al., 2014).

Nevertheless, the development in Hungary is rather fragmented and coordina-
tion is not on the desired level. Many of the routes are isolated and not planned in re-
gard to a consistent network development. During the early stages many of the initia-
tives had been carried out by local authorities as beneficiaries of the projects, but later
on a governmental decree was issued in order to define which governmental bodies
were entitled to participate in projects concerning development of national public
road infrastructure (Hungarian Public Roads Nonprofit Plc., National Infrastructure
Development Plc.). As a result some of the early constructed routes are currently in a
run-down situation (Pamer et al., 2014).

The newly presented National Cycling Program (2014-2020) represents an up-
grade for Hungarian cycling development. A cycling coordination body is in process
of being set-up in order to: “harmonize diverse developments, knowledge and expe-
rience of different institutions, define and create a standardized system of objectives
and measures, provide conditions for more efficient use of resources, financial sav-
ings, and avoid parallel developments” (NCP, 2015).

The establishment of such coordination bodies in every country is a policy of
ECF for development of EuroVelo routes at national level. The ideal situation is that
such organization coordinates all cycling routes in the country including national,
regional and local cycling routes and represents a consortium with members from
public and private sector. The tasks of the organization include route and signposting
coordination, marketing, communication, monitoring and maintenance of the cycling
route network (Freire, 2015).
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Croatia, as a main tourism attractor on the Adriatic coast is also active in devel-
opment of cycling tourism. In 2014 an Action plan for the development of cycling
tourism was prepared as a common effort of Croatian Ministry of Tourism, Institute
for Tourism in Zagreb and several cycling NGOs (Klarich, 2015). Among the activi-
ties three main priorities have been identified:

* Definiton of the national network of cycling tourist routes and finding a way to
finance their construction from EU funds;

* stablishment of a National coordination center for cycling;

* Unification and marketing preparation of national cycling tourism supply.

In 2015 the National Cycle Tourism Coordination Centre was established in Cro-
atia to follow the action plan with identified functions of each institution (Table 4).

Recently, the new Minister of Tourism has announced that “the funds for in-
frastructural project financed by the Ministry allocated in the mainland will mostly
be used for the development of new cycling routes and other infrastructural projects
needed for the development of cycling tourism” (Matijaca, 2016).

Development of the Danube cycle route in Serbia started in 2004 with the sup-
port of German bureau for international technical cooperation (GTZ, lately trans-
formed into GIZ) and in 2007 the Serbian part was entirely signposted. The Ministry
of Trade, Tourism and Telecommunications provides financial support for mainte-
nance of EuroVelo 6, and for development of EuroVelo 13. The National Tourism
Board of Serbia supports development of EuroVelo and other cycling routes in the

Table 4
Functions of main stakeholders in cycling tourism development in Croatia (Klarich, 2015)

Institution Function

Ministry of tourism Coordinator and leader of the Action plan for the development of
cycling tourism

Ministry of Maritime |Planning of national cycling tourist network and creation of
Affairs and Transport |legislation dealing with the movement of cycling tourists on
public roads

Croatian Roads Leading entity responsible for the construction of national cycling
Agency tourist network

Croatian Water Adaptation of the river embankments to the needs of cycling
Agency tourists

Regional Development | Attraction and usage of EU funds for the development of cycling
Agencies tourism

Cycling Associations |Planning and monitoring of cycling tourist routes, maintenance
of info bases about routes and support in production of cycling
tourist maps

Local Tourism Boards |Organization of cycling tourist activities in destinations,
promotion of cycling tourism and support of the development of
routes

Entrepreneurs Provision of various services for cycling tourists in destinations
accommodation, catering, services, rent-a-bike)
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country. Many local municipalities and tourism organizations also support the devel-
opment of cycling routes logistically and financially. Certain number of them par-
ticipated in projects of cycling routes development as partners or lead partners (Iron
Curtain Trail Project, 2014).

In Bulgaria and Romania cycling tourism has not been identified as a tool for
regional development by state authorities, yet. Considerable effort has been put from
several bicycle NGOs, but their voice has not provided any result. So far, cycling
initiatives are scattered over both countries with no synergy between them (Danube
Cycling Project, 2015).

CONCLUSIONS

The concept of the EuroVelo 6 cycling route has the capacity to provide not only
valuable cycling experience across Europe, but also promising perspectives for re-
gional development and transnational cooperation between countries on the Danube.
Many projects have targeted the route development. Nevertheless, it seems that such
transnational concept needs much more coordination and cross-country interaction,
so these are only the first steps.

It is clear though that in the last 10 years a lot have been done focusing primarily
on the supply side of cycling tourism with measures for route signposting, research
and dissemination of the concept of cycling tourism along the Danube. Not much at-
tention has been paid though on research about tourist’s expectations and satisfaction
from cycling on the route. Such information is critical to be taken into consideration
during the current stage of development to ensure that further investment measures
will properly target the tourist’s needs.

From the brief comparison analysis presented in this paper it is evident that the
cycling routes development in Hungary, Croatia and Serbia is at a higher level than in
Bulgaria and Romania. However, in both groups of countries, the funding programs
cannot guarantee that synergies between different projects result in confluent devel-
opment as it is affected by each country or region general economic and political situ-
ation. Two recommendations appear from this conclusion. Firstly, next projects have
to induce wider, but focused and more coherent approach towards cycling tourism
development. And secondly, cycling tourism needs national coordination with the ac-
tive participation of the state institutions in the first place and only then shall projects
contribute with common activities and transfer of knowledge between organizations
in different states, which share the route.

Based on the analysis several recommendations are applicable for all the coun-
tries from Hungary to Romania. Efforts are needed to provide better access to the
river by bicycle, so that longer parts of the route have direct contact with the beautiful
scenery of the river. Investments in appropriate infrastructure are needed at many
places in terms of bicycle roads, signposting and dedicated tourist information.

Specific recommendations for Bulgaria and Romania emerge from both coun-
tries’ lagging behind at all analyzed aspects of cycling routes development. Unfortu-
nately, organizations from these countries only participate sporadically when projects
are available, but their public institutions have not yet identified cycling tourism as
something to work on. Both Bulgaria and Romania need to prepare appropriate strat-
egies and action plans to provide coordination framework for cycling tourism.
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BULGARIAN LEGISLATION ON COMPLAINTS IN TOURISM —
GUIDELINES FOR UPDATE

Desislava Hineva'

Effective complaint handling in tourism has a positive impact in the form of
building customer loyalty and generating financial benefits for tourism business. On
the other hand, tourist complaints might be a major source of information for regula-
tory authorities about the state of tourism and the key areas that need to be improved.
The regular collection and analysis of the information about the registered complaints
is a useful practice for identifying problems and possible solutions in terms of im-
plementation of tourism legislation. Complaint management in tourism business pre-
sumably has to be consistent with the legal framework in Bulgaria, and respectively
in the European Union. The changing environment in which tourism business has to
operate determines the need for update of tourism legislation, especially in the part
relating to the protection of consumer rights. These changes are necessary due to the
detection of some discrepancies in Bulgarian legislation which are to the detriment
of travelers as well. The purpose of this article is to emphasize the need for change
in the current legal framework in tourism. This will be achieved by highlighting the
most common types of tourist complaints in Bulgaria; tracking the complaint han-
dling procedures; revealing some restrictions affecting essentially consumer rights;
reviewing the forthcoming harmonization with the newly- approved changes in the
European tourism legislation and outlining some key principles which might serve as
a base for a more effective complaint handling legal procedure.

Keywords: tourism legislation, restrictions, update, complaint handling, key principles

BBJITAPCKOTO 3AKOHOIAATEJICTBO OTHOCHO PEKJIAMAILIMUTE
B TYPU3MA — HACOKHU 3A AKTVYAJIU3MPAHE

Jlecucnasa Xunesa
AdcTpakT: EdexTuBHOTO pa3periaBaHe Ha pekiaMallMUTe B TypU3Ma UMa I10-
3UTHBEH e(eKT IoJl popMaTa Ha Ch3/laBaHEe HA KIIMEHTCKA JIOSITHOCT M TeHEepHpaHe

Ha (pUHAHCOBM MOCTBIUICHHS 3a TypucTHdeckus ousHec. OT apyra cTpaHa, Typuc-
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TUYCCKUTEC pCKilaMallii MOorar Ja 6’[)}_'[3.T Ba)>XCH M3TOYHUK Ha I/IH(bOpMaL[I/IH 3a pery-
JIATOPHUTEC OpPraHu 1Mo OTHOIICHUC CBCTOSIHHUCTO HA TypU3Ma U KIIFOHOBUTC 06J'IaCTI/I,
KOUTO CC€ HYXKAAAT OT HO,I[O6p6HI/IC. PC,I[OBHOTO C’b6I/IpaHC 1 aHajlIu3 Ha I/IH(l)OpMa—
nuATa OTHOCHO NOCTBIIWJINTE PCKIIaMalluv € MOJIC3Ha IMPAaKTUKa 3a I/I,E[CHTI/I(bI/ILII/Ipa—
HCTO Ha HpO6J'ICMI/ITC 1 Bb3MOKHUTC PCIICHUS OT ITICJHA TOYKA HA NPUJIAraHeTO Ha
3aKOHOAATCJICTBOTO B TypuU3Ma. KakTto moxe Ja cc mpearnosara, yuopaBJI€HUCTO Ha
PEKIaMallMUTE B TYPUCTUYCCKUA OousHeC TpH6Ba Jla C€ U3BbpIIBA B CbOTBETCTBUC CHC
3aKOHOJAaTe/IHATa paMKa B B%nrapm[ n C Tasu B EBpOHCI‘/'ICKI/Iﬂ CbhIO3.

HpOMCH}lH_[aTa CC Cpela, B KOATO TYPUCTUUCCKUAT Ou3HEC ce Hajara Ja ornepupa,
o6ycnaB;1 HCO6XO,I[I/IMOCTT2. OT OOHOBSIBaHE Ha TYPUCTUYCCKOTO 3aKOHOAATCJICTBO, OCO-
OcHO B 4acTTa, OTHacAIIa CC 0 3allrTa IpaBaTa Ha HOTpe6I/ITCJ'II/ITC. Tesu IMpOMCHU Ca
HCO6XOZ[I/IMI/I 1 11opagu OTKPUBAHCTO HAa HAKOU HECHOTBECTCTBUS B OB APCKOTO 3aKOHO-
JaTcJICTBO, KOMTO Ca B yH_I’I)p6 Ha IbTyBallUTE. HCJ’ITa Ha Ta3u CTaTtus € Ja C€ nmoaucp-
Tac HeO6XO,Z[I/IMOCTTa OT aKTyaJIM3UPAaHE B HACTOAIIATA 3aKOHOAATC/IHA paMKa B TypH-
3Ma. ToBa Ie €€ NOCTUT'HE MOCPEACTBOM U3THKBAHC HA Hali-4ecTo CpCIIaHUTE TUIIOBE
TYPUCTUYCCKHU pCKIaMallu B B’BﬂFapI/ISI; npocieadaBaHe Ha MPOUCAYPUTE 110 pa3peiia-
BaHC Ha PCKJIAMAIMUTE; PA3KPHUBAHC HAa HAKOU OIrpaHUYCHUs, 3aciaTraliu ChbIICCTBCHO
IIpaBaTa Ha HOTp66I/IT€J'II/ITe; pasmIeKAaHe Ha NPEACTOALIIOTO XapMOHU3UPAHE C HOBO-
IMPUETUTC TPOMCHU B EBpOHGﬁCKOTO TYPUCTUYECCKO 3aKOHOAATCIJICTBO U OYEPTABAHEC Ha
HSKOU KJIFOYOBU NPUHIHWIIN, KOUTO MOraT Ja NOCIy>XaT KaTo OCHOBA 3a HO-G(I)CKTI/IBHa
3aKOHOAATCIIHA ITpoueaAypa N0 OTHOIICHNUE Ha PEKIIaMalluUUTE B Typu3mMa.

Knrouoseu dymu: TypuCTHYECKO 3aKOHONATEICTBO, OTPAaHUUCHHS, aKTyallu3upaHe, pas-
pelnaBane Ha peKJiaMaIluy, KIIFOYOBH MPUHITHITH

INTRODUCTION

Effective complaint handling in tourism has a positive impact in the form of
building customer loyalty and generating financial benefits for tourism business. Ef-
fective complaint management can add financial benefits for tourism business such
as saving adverse costs for compensation or additional investment in advertisement
for attracting new clients to replace the lost ones. Generally, complaints and trends in
complaining highlight how to operate a better business by alerting management about
problematic areas that need urgent correction.

The regulatory authorities manage the development of the tourism sector in an
indicative way. They should set directions, provide support and create the right con-
ditions for the private sector by means of appropriate legal framework. Tourist com-
plaints might be a major source of information for regulatory authorities about the
state of tourism and the key areas that need to be improved. The regular collection
and analysis of the information about the registered complaints is a useful practice for
identifying problems and possible solutions in terms of implementation of tourism
legislation.

Complaint management in tourism business presumably has to be consistent
with the legal framework in Bulgaria, and respectively in the European Union. The
protection of the rights of travelers and the regulations about complaint handling in
particular, are regulated by the Consumer Protection Law and the Law on Tourism
which are harmonized with the regulations of the European Union.
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The changing environment in which tourism business has to operate determines
the need for update of tourism legislation, especially in the part related to the protec-
tion of consumer rights. These changes are necessary due to the detection of some
discrepancies in Bulgarian legislation which are to the detriment of travelers as well.

The purpose of this article is to emphasize the need for change in the current
legal framework in tourism. This will be achieved by highlighting the most com-
mon types of complaints in the travel and tourism industry in Bulgaria, tracking the
complaint handling regulations; revealing some restrictions affecting essentially con-
sumer rights; reviewing the forthcoming harmonization with the newly- approved
changes in the European tourism legislation and outlining some key principles which
might serve as a base for more effective complaint handling legal regulations.

THE MOST COMMON TYPES OF COMPLAINTS IN THE TRAVEL
AND TOURISM INDUSTRY IN BULGARIA

Whether it be for lack of communication, poor customer service, inappropriate
behavior, different standards of services, unfairness, or any other issue, a complaint
is an expression of dissatisfaction with the services that have been received. Service
failures in the tourism industry are unavoidable due to the intangibility of tourism
product and the personal interaction between the tourist and the travel organization.
Such service failures create the feeling of dissatisfaction which can result in raising
a complaint.

It is widespread that Bulgaria is perceived as a low- cost tourist destination,
mainly preferred for beach holidays, a country with beautiful nature and with rich
cultural and historical heritage but at the same time a destination with poor custom-
er service, low quality of the tourist services and poorly- maintained infrastructure.
Apart from the low prices of the travel packages, the main advantages of Bulgaria as
a tourist destination are its physicogeographical features such as favorable climate
and varied landscape. The standard of the accommodation is highly appreciated by
travelers as well.

Tourism industry is often recognised as a priority sector in Bulgarian economy.
Nevertheless, the main disadvantages of Bulgaria as a tourist destination are due to the
state policy in the field of tourism. Among these are insufficient state support for the
tourism sector; poor transport infrastructure; poor maintenance of the tourist attrac-
tions; overbuilding; low quality of the tourist services, especially the quality of the all-
inclusive packages; poor customer service; lack of qualified and well- trained staff.

Some of the disadvantages of the tourist product such as transport infrastructure,
communications and overbuilding fall out of the scope of the tourism and consumer
protection legislation. While others such as the quality of the tourism product and the
level of the customer service can be adequately regulated by the tourism and consum-
er protection legislation.

The overall quality of the service provided to travelers in Bulgaria needs to
be improved. This includes both the service provided to travelers prior to departure
and whilst on holiday in Bulgaria. In brief, dissatisfaction occurs when the customer
expectations exceed the customer experience and it can result in a complaint against
the service provided.
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Exceeded expectations can often be as a result of a lack of pre- contractual infor-
mation, or incorrect information. Accurate and comprehensive pre- contractual infor-
mation is vital so that travelers can make informed purchasing decisions. Complaints
can be avoided if the customer receives detailed and correct information about the
purchased tourist services prior to departure and thus not expecting to get more than
he has paid for. A typical complaint about standards not meeting customer expecta-
tions is when a traveler expects the same standard of the tourist services in Bulgaria
as in more developed destinations such as Spain, Turkey etc.

Adequate pre- contractual information about consumer rights and the company’s
complaint procedures can also facilitate the process of complaint- handling. With an
increasing number of travel services booked through the Internet, it can be difficult for
consumers to know who is responsible for putting things right. The information about
the liability in case of complaints should be clearly communicated to consumers.

The Flash Eurobarometer 397 survey on “Consumer attitudes towards cross-bor-
der trade and consumer protection (European Commission, 2015) shows that overall
knowledge about consumer rights in Bulgaria is low- when asked 3 questions about
knowledge of consumer rights only 7 % gave 3 correct answers; 27 % - 2 correct
answers, and 42% - 1 correct answer. 24 % of respondents did not answer correctly to
any of the 3 questions. Low awareness of consumer rights can also demonstrated in
the reluctance of the consumer to pursue travel complaints. If consumers do not know
what to expect from a service provider, or do not know what is or is not acceptable,

they will not be confident about proceeding with a complaint. There is a clear
need to raise awareness about consumer rights in the area of travel and tourism in
Bulgaria. Only when consumers know and understand their rights they will be able to
enforce them and seek effective redress.

Sometimes, customers are provided with correct and comprehensive informa-
tion prior to departure but they are still dissatisfied with the services provided whilst
on holiday. Usually customers feel dissatisfied and raise a complaint when the tourist
services are not performed properly or they had not been performed at all. In Bulgaria
the most common complaints are about the quality of the tourist product and the level
of the customer service provided. Bulgaria is a popular choice for beach holidays and
there has been a significant increase in booking of all- inclusive packages along the
Black Sea coast. Unfortunately the level of satisfaction with the all- inclusive service
is relatively low. This is due to the fact that the quality of the services, included in
these packages is controversial and depends on each separate hotel. The major com-
plaints are in regard to the quality and the variety of food and drinks provided, and the
lack of or poor entertainment. In order future complaints to be avoided, the quality
of the all- inclusive packages on offer can be regulated by adding a criterion in the
national compulsory hotel classification system.

Another letdown is the level of the customer service provided whilst on holiday
in Bulgaria. When it comes to hotels and destinations, guests expect staff members to
be courteous, friendly and helpful. They also want staff members to be knowledge-
able about the area and the attractions, and to be able to communicate their knowl-
edge to the guests. The both major complaints about the customer service provided
in the hotels in Bulgaria are about staff rudeness and language barrier. Therefore,
additional efforts need to be made for staff training in foreign languages and personal
interactions.
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Irrespective of all the disadvantages in the tourist services which were men-
tioned above, Bulgaria has the potential to raise its competitiveness on the world
travel market. One of the options this can be done is through effective complaint
management. In turn, no effective complaint management can be achieved without
an adequate legal framework in tourism.

COMPLAINT HANDLING REGULATIONS

Consumer Protection Law and Law on Tourism are the both regulations which
define the rights of Bulgarian consumers as a whole and these of tourist services in
particular in relation to complaint registration in case of non- performance or incor-
rect performance of the services provided.

The current Consumer Protection Law has been into force since 2006 and its
last amendment has been made in 2015. Generally, this law addresses problems that
are related to the control of unfair trade practices and the liability for the product or
service on offer in regard to the provision of guarantees and potential complaints.
Consumer Protection Law aims at the provision of protection of some of the major
consumer rights, namely:

* the right of information about products and services;

* the right of redress in disputes resolution.

The current Law on Tourism has been into force since 2013 and its last amend-
ment has been made in 2015. One of its main aims is provision of protection of
consumers of tourist services with special attention to the travel packages. This is
required due to their popularity worldwide. As a consequence of the international
commitments taken by Bulgaria, Law on Tourism is consistent with the relevant Eu-
ropean legislation, namely Directive 2006/123/EC of the European Parliament and of
the Council on services in the internal market and Council Directive 90/314/EEC on
package travel, package holidays and package tours.

The Consumer Protection Law sets out general liability of the seller for provi-
sion of information to the consumer about the main features of the service on offer,
contact details of the seller, the final price, payment conditions and performance of
the service, as well as forms of complaint registration. This information should be
provided to the consumer before the conclusion of contract in writing or in other
suitable form.

The Consumer Protection Law allows the right of the consumer to make a com-
plaint for any discrepancy between the service contracted and that one which has
been received. When complaining the consumer can ask the service to be fulfilled in
accordance with the contract, for a discount in the price or for a refund. Complaint
can be made to the seller or to an authorized person by the seller in writing or ver-
bally. When complaining the consumer states the subject of complaint, the preferable
way of satisfying the complaint, respectively the sum of the refund and contact de-
tails. It is obligatory to attach documents such as receipts, protocols, complaint forms
and other proofs that establish the reason and the sum of the claim. The Consumer
Protection Law regulates the complaints to be made within 14-days period of the
moment when the consumer realizes the discrepancy in the service received. The
seller is obliged to have a complaints log. Each complaint should be recorded in this
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log and each consumer should be given a written proof with information about the
complaint raised.

The Law on Tourism regulates the consumer rights in regard to travel packages.
The Law on Tourism requires the tour operator directly or via an intermediary to
provide the traveler with all the terms and conditions in written before the contract is
concluded. Apart from contact details, the main features of the tourist services, final
price and cancellation details, the contract should contain requirements about the
forms, ways and deadlines of complaints in case of non- performance or improper
performance of the contract. The requirement about written information is met if it
has been published on the organizer’s/ intermediary’s web page or if it has been for-
warded to consumer’s e-mail. The requirement about provision of such information
does not have to be met in case of last minute bookings.

The Law on Tourism requires the tour operator directly or via an intermediary
to provide the consumer with contact details of company’s representative or an au-
thorized person/ organization in the final destination who can assist the consumer in
case of difficulty. This information has to be in written and it should be provided after
the contract has been concluded but not later than 7 working days. In case there is no
such person the consumer should be provided with contact telephone or e-mail. In
case of last minute booking this information should be provided when the contract
has been concluded.

The Law on Tourism requires the consumer to inform the service provider and the
organizer or the intermediary as soon as possible about improper performance of the
contract in terms of journey or stay. According to the Law on Tourism this should be
done in writing or in other forms such as fax, e-mail etc. that can be easily reproduced.

According to Law on Tourism the service provider and the organizer, travel
agent or their representative are obliged to take the relevant measures to satisfy the
consumer as soon as possible. The tour operator is liable for non- performance or
improper performance of contract regardless of the fact whose duty it is. The tour
operator has the right to make a claim against suppliers for any non- performance or
improper performance of the contract.

The Law on Tourism allows maximum limit of tour operator’s liability in terms
of damages caused due to non- performance or improper performance of the contract.
The maximum limit of the tour operator’s liability should not exceed three times the
final price of the travel package with the exception of personal injuries.

The Commission for Consumer Protection is the authority which supervises the
implementation of both laws in the part of complaint handling.

RESTRICTIONS OF CONSUMER RIGHTS

By tracking the complaint handling regulations which are set out in the both
laws, it is easy to highlight some restrictions which might affect the consumer rights.
These are as a consequence of so- called “unfair terms in consumer contracts”. As
per Consumer Protection Law unfair term in a contract concluded by consumer is
each term in his/her detriment that does not meet the requirement for good faith and
that leads to substantial disbalance between the rights and the duties of the seller or
supplier and the consumer.
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The main restriction in regard to complaint handling that is unequal to consum-
ers is about the form of addressing complaints about travel packages. The Law on
Tourism requires written form of complaints or other form that can be reproduced.
The Law on Tourism requires the service supplier and the tour operator or intermedi-
ary to be informed about the complaint immediately. Most tourist companies require
a written protocol stating the problem and the consumer claim as part of their terms
and conditions. The legal 14- days period for registering a complaint that is regu-
lated by the Consumer Protection Law starts at the moment the discrepancy in the
contract is detected. In certain cases it is not possible to follow the obligatory form
of addressing the complaints. The lack of tour operator’s representative or another
authorized person in the final destination for example might be a serious obstacle to
the tourists who wish to make a complaint. In such cases the verbal form of complaint
is obviously more convenient and accessible. In addition, the requirement for written
form of complaints might lead to a situation when the consumer to miss the deadline
for registration of complaints, for example if the holiday booked is a longer one. On
the other hand, the Consumer Protection Law does not regulate an obligatory written
form of addressing the complaint. As stated above, the complaint might be in writ-
ten or in verbal form. The exclusion of the option for verbal complaint might be a
prerequisite for the consumer to miss the deadline for addressing the complaint thus
restricting consumer rights.

Another restriction which might affect consumer rights is related to the exclu-
sion of the requirement for provision of contract terms and conditions in writing in
case of last minute bookings. The exceptionally short time period between the book-
ing and the start date of the holiday complicates the provision of information in its
traditional written form (e.g. brochures, catalogues). At the same time, such last min-
ute bookings are made predominantly online. The restricted access to pre- contractual
information might mislead the travelers in regard to their rights and duties.

There is practice some Bulgarian tour operators to include clauses in their con-
tract that might lead to substantial disbalance between the rights and the duties of the
tour operator and the consumer. Such a clause requires the complaints to be addressed
only in the tour operator’s office or makes the deadline for registering a complaint
shorter to 7 days after the end of the holiday. In 2015 the Commission for Consumer
Protection found two unfair terms in tour operators’ contracts that restrict consum-
er rights as well as the options to register a complaint. They are related to shorter
deadlines and restricted forms of addressing the complaints as well as inclusion of
indemnity clauses in case of travel cancellation or delay due to unforeseen circum-
stances. As a result, the Commission made prescriptions about these unfair terms to
be removed or amended.

HARMONIZATION OF BULGARIAN TOURISM LEGISLATION
WITH THE EUROPEAN UNION LAW

Despite the fact that the European Union (EU) treaties exclude any harmoniza-
tion of tourism laws and allow the EU only to support, coordinate or supplement the
actions of the Member States in tourism, the protection of the rights of consumers of
tourist services in the European Union is guaranteed by more that 15 regulations and
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directives. The regulations clearly state the consumer rights and the organizers’ and
intermediaries’ liability for travel packages (incl. package travel, package holidays
and package tours).

European Directives and Regulations which affect consumer rights and security
in the tourism field include:

* package travel;

» travel with different means of transport;

» transfer of goods and food.

Until recently the main document which used to set out the protection of rights
of consumers of travel packages was Council Directive 90/314/EEC on package trav-
el, package holidays and package tours. The requirements of the Directive were in-
troduced by the Law on Tourism in Bulgaria. The Ministry of Tourism and the Com-
mission for Consumer Protection are the both regulatory authorities which supervise
the implementation of this Directive.

In 2015 the European Commission decided to cancel Council Directive 90/314/
EEC and to replace it with the new Directive (EU) 2015/2302. This decision is de-
termined by market changes such as introduction of personalized travel packages,
increase in the number of online bookings etc. Apart from improved protection of
package travel, the changes in the Directive will contribute for:

* obtaining information about the organizer’s liability- the consumers should be
informed about the organizer’s liability for the quality of all the services included in
the travel package;

* possibility for better redress- in case the tourist service is not provided at a
satisfactory level or it is worse than described in the contract the consumers have the
right to claim for compensation;

* stating contact person in case of problems- the consumers have the option to
address their complaints and claims directly to the tour operator or the travel agent
who sold the holiday.

It is expected the new Package Travel Directive to be enforced since 1* July
2018 and each Member- State of the European Union is obliged to harmonize its
tourism legislation with the forthcoming changes as per the legal deadline.

KEY PRINCIPLES FOR EFFECTIVE LEGISLATION
ON TOURISM COMPLAINTS

In order the tourism legislation to be more effective, especially in regard to pro-
tection of consumer rights, it has to comply with the following key principles:

* Transparency

Transparency presupposes the existence of clear rules about functions of the leg-
islation. The legal framework should be clear, accessible and the consumers should
be informed about their rights. Transparency also guarantees that the regulations are
being implemented in a proper way. It ensures possibility of efficient communication
between consumers and the authorities via simple and accessible means. The con-
sumer who has registered a complaint should have an access to sufficient informa-
tion about the measures being taken in relation to the complaint at all times. Ideally,
authorities should inform the consumers about the actions taken within predefined
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timeframe. Therefore, it is a good idea such a timeframe to be as short as possible.
The systematic registration of complaints at a national level and the public access to
it is another prerequisite for transparency of the legislation. Such a register can be
included in the Unified System for Tourist Information as part of the obligation deriv-
ing from Art. 70 (1) Law on Tourism, namely provision of statistical information for
analytical and forecasting purposes on behalf of the tourist services suppliers.

* Accessibility and simplicity

To be efficient, the legislation should be accessible to all the consumers who
wish to make a complaint, regardless of circumstances. Accessibility requires public
awareness about the existence and functioning of the legal protection of the consum-
ers of tourist services, as well as the options for an easy access to it. Public awareness
presupposes the consumers to be aware of the possibility to inform the relevant au-
thorities about any improper performance of the tourist services that are being pur-
chased. Information about the existence of such mechanisms can be communicated
through various means e.g. awareness rising campaigns, brochures, mass media pub-
lications or Internet. In order to ensure that these mechanisms are easily accessible,
the consumers should be aware how they can lodge a complaint and this information
should be simply explained. In addition, providing availability of various methods
to lodge a complaint (e.g. letter, e-mail, direct complaints) is of great importance to
the consumers. This is one of main aims of Directive (EU) 2015/2302. The use of
alternative mechanisms for dispute resolution (e.g. mediation, Ombudsman etc.), as
well as the introduction of online dispute resolution additionally facilitate the process
of complaint handling. It is essential the information about the forms of addressing of
complaints which is stated in the Law on Tourism and the Consumer Protection Law
to be unified. Provision of an option for both verbal and written form of addressing of
complaints, as well as an extension in the deadline for registration of complaints will
make complaints handling more effective.

» Confidentiality

In the context of tourist legislation, confidentiality refers to the extent the mech-
anism guarantees that information about the identity of the complainant is being pro-
tected. The extent of confidentiality can range from accepting anonymous complaints
to protection of consumer identity etc. According to the Consumer Protection Law
each claim should include contact details of the claimant. At the same time, one of the
reasons consumers not to complain is their unwillingness to reveal their identity and
to have conflicts with the suppliers of tourist services. In this regard a higher extent
of confidentiality of the claims can be enforced.

* Independence

Independence of tourism legislation can be achieved through the presence of
independent supervisory body (e.g. Ombudsman), high transparency requirements
or the possibility for take further actions such as going to court. The establishment
of agencies representing the Ombudsman in tourist areas for example, or the publi-
cation of periodic reports containing statistical information (e.g. percentage of com-
plaints treated within a given timeframe, statistics on the outcome of complaints
etc.) will also contribute for an increase in independence of the complaint handling
mechanisms.
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CONCLUSION

Being a priority economic sector in Bulgaria, tourism should grow in an ade-
quate legal framework which protects the rights of travelers. Remedies must be pro-
vided at the European Union level but also at national level. The update of Bulgarian
legislation on tourism complaints is determined by the forthcoming harmonization
with the European Package Travel Directive, as well as the need for elimination of
some restrictions which are to the detriment of the consumers. The application of
some key principles such as transparency, accessibility and simplicity, confidentiality
and independence of the legislation will contribute for a more effective complaint
handling process in tourism.
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BFBJITAPCKA AKAZIEMUS HA HAYKHUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOT'PA®USITA o 3—4 « PROBLEMS OF GEOGRAPHY
Codus 2016 e Sofia

Konepecu, xonghepenyuu, cumnozuymu

80 'OAMNHU OT ITPOBEXIAHETO HA IV KOHI'PEC
HA CIIABAHCKHUTE I'EOI'PA®U 1 ETHOI'PA®U —
CODHA - 1936 1

Ta3u roguna ce HaBbpmBaT 80 TOMUHM OT MPOBEXKAAHETO Ha IV KOHTpec Ha
ciaBsiHCKHTE Teorpadu u erHorpadu, cbetost ce Ha 16-29 asrycr 1936 r. B Co-
¢us. Kakro e orbensizaHo B crenmanHa MmyONuKanusi chC 3ariaBue ,,Haii-romsm
MEXIYHApOJICH Hay4YeH KOHIPec, KakbBTO He ¢ Buxkaana Codus®, moMecTeHa BbB
BECTHHK ,,30pa“, 6p. 5110 npe3 1936 1., ,,[TokpoBuTen Ha TO3HM KOHTpec e Oble
H.B. Iapst (bopuc 11I), a 3a ypexxaaHeTo Ha KOHTpeca ce ChCTaBU €IUH MOYETCH
KOMHTET, B ChbCTAaB: MUHHUCTBHP-TIPEACEAATENSl, MUHUCTHPBHT HA BHHIIHUTE PabOTH,

Yact OT KOHI'PECUCTHUTE ClIe]l OTKPUBAHETO Ha KOHIpeca

11 IIpo6nemu na reorpadusira, 3-4/2016 . 161



MUHHCTPHUTE Ha BbTPELIHNUTE padOTH, Ha MPOCBETAaTa, HA BOWHATA U KEJIE3HULUTE,
kMeThT Ha Cronuuara, . gupekrop Ha BJDK u 1. cekperap Ha MUHUCTEpCTBOTO
Ha IpocBeTara’.

1o moBox kourpeca npo¢. MBan baraknueB nomecTBa noapoOHa HHPOPMALHS
B M3Bectus Ha BI'/l, xu. IV, 1936 1., oT KOiTO ce BIXKIa, Y€ B OPraHU3ALUOHHUS KO-
MUTET ca B3€JH Y4acTHe: ,,1) moueteH npeacenaren — An. Mmmpkos, npodecop mo
reorpadus B Coduiickus yuusepcurer, wieH Ha BAH; 2) npeacenaren — npod. M.
ApHaynoB, pekTop Ha YHuBepcureta, wieH Ha BAH; 3) . cexperap UB. baraknues,
npodecop no reorpadusi B YHUBEpCUTETa, MpeaceaaTen Ha bparapckoro reorpadceko
IpyxkecTBo; 4) moMoIHUIM-cekpeTapu — /1. fpaHoB, nonent no reorpadus B YHU-
BepcuTera, Xp. Bakapesncku, acucrent B Hapoauus etHorpadeku myseit, u 1. I'yn-
4eB, aCHUCTEHT 1o reorpadus B YHUBepcuTeTa; 5) kacuep — maiiop a-p . CrosHos,
HavYaJIHHUK Ha oTxeN BB Boennus reorpadcku nHcTHTYT . B Taszu nmyoaukanus npod.
Baraknues moapoOHO omKcBa OpraHU3UPAHETO HAa KOHIPeca, CEKIUHUTE, IO KOUTO €
pasnperneneHa HayuyHara JAeHHOCT, MEpONPHTUATA, CHI'BTCTBAILN CHOUTHETO, KaTo
Hal-ToJIsIM akIeHT 00aye € MOCTAaBWII BbPXY YYaCTHUIUTE U MPEACTAaBEHUTE OT TIAX
Hay4yHH pa3paboTku. B paborara Ha To3u Hay4eH (GopyM MpeaBapHUTENHA 3asBKa ca
HanpaBuin 420 ywyactHuka cbe 160 Hayunu pedeparu, Ho npod. baraxiues cnen
MIPOBEXK/IAHETO MYy YTOUHSBA, 4e ca mpuchcTBanu 323 neneratu ot: [lomma — 84,
Uexus u Cnosenust — 51, FOrocnasus — 68, ['epmanus — 3, Xonaunus — 1, @pannus,
T'epmanus u @unnanaust — 10, Pymbaus — 1, bearapus — 125. U3necenu ca 140 Ha-
YUHU AOKJIagu U cboOuienusi, ot kouto 103 ca Ha reorpadcka Temaruka, a 37 — Ha
etHorpadcka. Paborara Ha KOHTpeca € OpraHu3upaHa B CIEIHUTE 8 CEKIHH, BMECTO
NPEABUICHUTE 9, KOETO ce € HAIOKUIIO OT O0EMHSABAaHETO Ha 300reorpadekara (mo-
panu nurca Ha JoctarbuHo pedeparn) U guroreorpadckara ceKuus B eaHa ooma
ouoreorpadcka CeKIus:

I. T'eonesust, kapTorpadusi, reopu3nKa, METEOPOIOTHsI, KIUMATOJIOTHsl, XHIPO-
rpa¢us — ¢ npeacenarenu: H. bones, mpodecop mo actpoHomMus B YHUBEPCUTETA, U
0.3. TONIKOBHUK OT I'enepannus mad A. ['aneB, qupexTop Ha Boennus reorpadceku
UHCTUTYT, U cexpetapu: K.T. Kupos, qupexrop Ha LleHTpanHus MeTeopoaoruuecku
MHCTUTYT, 1 Maiiop A-p J. Crosnos u H. Herenuos, HadamHUK Ha ciry>k0aTa 3a Bpe-
MeTo npu JupeknusaTa Ha Bb3ayxoniaBaHeTo. Mi3Hecenu ca 29 noxnaza.

1. Teomopdomnorust u reonorusi — ¢ npeacenaren Ct. bonyes, npodecop mo reo-
jorusi B YHUBepcurera, u cekperap . Spanos. [Ipouetenu ca 26 noxiaja.

11 u IV. Buoreorpagus — ¢ npeacenaren Cr. [letkos, npodecop no 6oraHnKa B
VYHuBepcurera, u cexperap A-p MB. bypem, nupextop Ha LlapckuTe npupoaoHayqHu
uHctuTyTH. [Ipencrasenu ca o6mo 8 nqoknana.

V . Aurponoreorpadusi, ctanonacka reorpadus — ¢ npeacenaresn Ms. baraknu-
eB u cexperap I. I'ynueB u ¢ 29 noknana.

VI. Etnorpadusi, conuonorusi, nemorpadus, aHTpononorust — ¢ npeaceaaTesu:
I T. Hanaunos, nmpodecop Mo moauTuYecka MKoHOMUs B YHuBepcureta, u Ct. JI.
Kocros, nupexrop Ha Haponuust eTHorpadcku My3eit, u cekpetap Xp. Bakapencku.
W3necenu ca 37 noknana.

VII. O6nactHa reorpadus, MeToAuKa Ha reorpadusita — ¢ npeaceaaren Ms. ba-
takiaueB U cexkperap AH. Ct. bemkos, yunten B Thprosckara rumuaszusi, Codus, ¢
MIpoYETeH! 3 TOKIaja.
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VIII. Hcropuuecka reorpadus, ucTopusi Ha reorpaduara — ¢ mpercenarenl
I"'M.Kauapos, mpodecop mo crapa uctopus B YHHUBEpcUTeTa, U cekperap B. Muxos,
ypenuuk B Hapoguus apxeonornuecku myseil. I[Ipencrasenu ca 8 goknana.

Kakro cpoTBeTCTBa Ha Teorpad)cKu ¥ eTHOrpa)CKH KOHIPECH, 10 BpeMe Ha ca-
MHUS KOHT'PEC, a U ClIe/] HETO, ca MPOBEJEHN peAnlia eKCKyp3uH — 10 Bp. Mycaia, Yep-
HU BpbX, Uckbpekust nponoM, Munu [lepauk, Puna, 3anagau Pogonu u Mapuunna
HU3MHA, 3an0ankaHcku kormioBuHu u Ctpanmka, CeBepHa, FOrousrouna u 3amaj-
Ha bbarapus. YacT oT 1efHOCTTa Ha KOHTpeca ca U OpraHu3upaHuTe reorpadceka u
Kaprorpadcka u3jiaokoa ¢ ObArapcKku KapTH, YUUTO [TIABHU YPEIHULH Ca CIYKUTEIN
ot MunuctepcTBoTo Ha BoiHara u ['eorpadcekus nactutyt npu Coduiickust yHu-
BEPCUTET, KaKTO U eTHOrpad)cka u3nokda Ha ykpaunHuute ot [lommua u Ha JKenckus
TPAaKUKCKHU CHI03. 3a 03HAMEHYBaHE Ha KOHIpeca CIIeHUalHO ca N3padOTeH! 3HAYKa
Y BB3MIOMEHATEIHU MOIIEHCKH MapKH, a 3a yJeCHEeHHE Ha yYacTHULIUTE ca pa3jaje-
HU Tporpama Ha KOHrpeca ¢ MMeHaTa Ha BCHYKHM YYaCTHHLH, pe3loMeTa Ha pede-
parute, crienuanno u3nanue ‘“‘La Bulgarie devant le IV-e Congres des geographes
et etnographes slaves” (210 c.), ['eorpadcka kapra na bearapust 8 M 1:1 000 000
u l'eonoxka kapra Ha bbarapus B M 1: 800 000, uspadorena ot npod. Ct. bonues,
KapTa Ha MapLIpyTUTe Ha TPEIBUACHUTE €KCKYP3HH, KAKTO M APYTH reorpad)CcKu u
eTHOrpa)cKM HAYYHH TIEPUOANYHHU H3AHHS.

KonrpecsT e otkputr Ha 16 aBryct 1936 . B Aynara Ha CVY, ykpaceHa c Ha-
[IMOHAJHUTE 3HaMEHa Ha y4acTBalllUTe CIaBIHCKU CTpaHH, B mpuchcTBUEeTO Ha H.11.
BucouectBo nmpuni Kupui, Ha npeacTaBuTeny Ha ObIrapcKOTO MPaBUTENICTBO U Jie-
ralyuTe Ha JAPYruTe Jbp KaBH, BKJIIOYEHU B KOHrpeca. [IpuBeTcTBEHO c10BO IpOU3-
Hacs MUHUCTBPBT Ha HapojpHaTa mpocseTa (mpocsemienue) npod. J. Mumaiikos, B
KOETO TOW MmoguepTaBa 3HaYeHHETo Ha bearapus ,,3a COMMKEHUETO Ha CIIaBIHCTBOTO,
3a J1a MOXE TO Jla M3IIBJIHM CBOSITa 3HAMEHATENIHAa MMCHS B YOBEILIKaTa [IMBMIIN3a-
nus“. HeroBute 1ymu ca mocieBaHu OoT IPUBETCTBUE HA MpeJCceaTeNs Ha OpraHu-
3allMOHHUSI KOMUTET Ha KOHrpeca npod. M. ApHaynoB, B KOETO TOi H3Ka3Ba Onaro-
napHocT ,,Ha H.B. Llaps 3a oT3uBUMBOCTTa My Jla CTaHE TIOKPOBUTEN Ha KOHIpeca™ 1
B KOETO MOTBbPKJaBa 3HAYEHNETO Ha BEJIMKaTa KyJATypHa MHCHS Ha CJIaBIHCTBOTO,
KaTo MocoyBa MMEHaTa Ha ,,3HAMEHHUTOCTHTE Ha ClaBsHCKaTa reorpad)cka U eTHOT-
padcka muchn’. Ilo HeroBo npemnoxkenne e u30paH NpeaceaaTes Ha KOHrpeca — Mo
TpaauLHKs TOBA € Hal-CTapUsT YICH Ha KOHIpeca — BUIHUT YeXCKU reorpad mpod.
Bampas [lIBambepa, KoiTo M3Ka3Ba OIarofapHOCT 3a OKa3aHaTa 4eCT W MPEICTaBs
UCTOpUSTA Ha CIaBIHCKUTE reorpadcku u eTHOrpadcku KOHIpecH, KaTto 0TOemsI3Ba,
4e Te Beue ca ¢ U3BOIOBAHO MEXAyHapoaHO MpaBo. Ha oTkprBaHETO NpUBETCTBEHU
CJI0OBA MOAHACAT W MPEACTaBUTENIN Ha JPYTMTE CIABSIHCKHM CTPaHM, KAaToO MOCIEACH
roBopu mipod. MBan barakiues — npencenaren Ha bearapckoTto reorpadcko apysxke-
ctBo. Toli moguepTasa ,,MHOTOJIIOHOCTTA HA KOHTPECA, KOSTO CE IBJKU HE CaMO Ha
HayYHH UHTEPECH, HO M Ha TUIEMEHHHU BPB3KH, U KOSTO LI€ MOATUKHE OBJITapCKUTE
reorpadu KM MO-ycuiieHa padoTa 3a Hampeabka Ha Obarapckara reorpadus U 3a
Hanpeabka Ha oOmiaTa ciaBsHCKa reorpadus‘.

[Ipe3 cnenBamure 1HU JeHHOCTTA HA KOHIpeca ClefBa MPeaBapUTEIHO U3rOT-
BeHara Iporpama — padoTa Mo CeKIMU, eKCKYP3UH, TIOCEIIEHHsI, KYITYPHH MEPOIPH-
aTusl. Bcuuko B 1ocTaTbhyHa CTENEH € OTPa3eHO B CIIOMEHATaTa Beue myOIuKays Ha
npod. MB. baraknues u e oHareqeHO ¢ MHOTOOPOITHY CHUMKH.

163



3aKIIOYUTETHOTO chOpaHue ce mpoBekaa Ha 21 aBryct 1936 r. B Aymara Ha
VYHuBepcuteTa, Ha koeto ce npounrta tenerpama or H.B. Llaps ¢ nozapasnenus u
MOYKEeJIaH!Us 3a MOJI30TBOPHA AEWHOCT, MPaBU CE€ OTYET 3a JEMHOCTTa Ha KOHrpeca,
NpUeMaT ce Pe30TIOUMU OT CEKIMUTE, KaTo Hal-MHOTO MPEUIOKEeHUs 3a Obaemu
CBhBMECTHH ACWHOCTHU ca HampaBeHHu oT cexuusi VI. ETHorpadwus, counonorus, ne-
Morpadusi, antpornosorus. [Ipennoxkeno e cieaBamuTe KOHIPECH Ja Ce MPOBEKIAT
MIpe3 YeTHPH, a He TPe3 TP FOANHHU, KaTo MACTOTO Ha MPOBEKJaHe HAa V KOHIpec Aa
ob1e mpe3 1940 . B Pycus — B Mocksa winu B Kues, HO ipu HEBb3MOXKHOCT TOBA Ja
CTaHe, TOM Ja ce cBUKa B UexocioBakus.

B 3akmrounTenHuTE CH AYMHU NMPENCTABUTEINTE HA CIABIHCKUTE CTPAHU MOA-
YyepTaBaT 3HAUUMHMS ycIieX Ha KOHTpeca W M3Ka3Bar rojsiMara cu OnarogapHocCT Ha
OpraHMU3allMOHHMS KOMUTET 3a OPraHU3UPaHETO Ha KOHTPeca 1 3a roJIIMOTO, ChpAe-
HO TOCTONPUEMCTBO, KOETO € OKa3aHO Ha rocTuTe. KOHrpechT € 3aKpUT ¢ IIaMEHHO
c110BO OT mpod. M. ApHayaoB, KOWTO O1arogapu Ha TOCTUTE 32 U3KIIIOYUTETHOTO UM
BHUMaHHUE KbM OBbJITapcKaTa HayKa U Bhirapusi, 1 cbC 3aKIIOUUTEIHA ped OT IpeJice-
narens npod. [IBambGepa.

[IpoBexxnaneTo Ha TakbB Hay4eH (GopyM B bearapus — ¢ roimsiMo MeXayHapOIHO
y4acThe, ¢ U3KIIOUUTENHO Oorara W ChIbpiKaTelIHa Nporpama, € OT BaKHO 3Haue-
HHE 32 pa3BUTHETO Ha ObJrapckaTa HayKa, 3a KOHTAKTHTE, KOUTO C€ Ch3aBaT MEXKIY
YUEHHTE U 3a TAXHaTa ObJela AeHHOCT, U He Ha MOCJIEAHO MSICTO 3a OMO3HABaHE U
W3JIUraHe aBTOPUTETA Ha HalllaTa AbprKaBa.
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Hsanxa bomesa

80 YEARS SINCE THE IV™ CONGRESS OF THE SLAVIC GEOGRAPHERS
AND ETHNOGRAPHERS — SOFIA - 1936

The paper celebrates the 80" anniversary of the conduct of the IV™" Congress of
Slavic Geographers and Ethnographers. The event took place in Sofia from 16™ to
21 August 1936 under the auspices of HM Tsar Boris III. The congress was attended
by 323 delegates from Poland, Czechoslovakia, Yugoslavia, Germany, Holland,
France, Germany, Finland, Romania and Bulgaria. A total of 140 scientific papers
and announcements were presented, of which 103 were on geographical issues and
37 papers - on ethnography. The program of the congress was very rich — a scientific
part, organized in eight sections, field tours, exhibitions and cultural events. The
importance of this major scientific forum was paramount for the development of the
Bulgarian science and the raising of the prestige of Bulgaria.

Ivanka Boteva

164



WN3NCKBAHISA KbBM ABTOPUTE

Hayunoro crincanwue ,,IIpobnemn Ha reorpadusra™ ce n3naBa ot [enaprameHt [eorpadus Ha
HUI'TT npu BAH ot 1975 r. u e npuemuuk Ha ,,J3Bectus Ha ['eorpadckust nuactutyT HAa BAH® (1953~
1974). T'ogumno ce ormedarBaT 4 kHKkH. [lyOnukyBaT ce marepuanM Ha OBITapcKH, aHIIMHCKH,
PYCKH, ()pPEHCKM M HEMCKH €3UK. B cIlMcaHHeTo ce MOMecTBaT CTaTHU C TEOPETHKO-METOHOJIOTHYCH
XapaKkTep W CTAaTHH, MPEICTAaBAIIM PE3Y/ITaTH OT HAYYHH M NPUIOKHH M3CICABAHUsS Ha OBJIrapcKu u
4yXKJECTPAHHU YUCHH 10 BKHU M aKTyaJHH BBIPOCH OT BCUYKH KJIOHOBE Ha reorpad)cKuTe HayKu
OaM3KM ¢ TAX 00JAacTH OT HAay4HOTO no3HaHuWe. [lyOnuKyBaT ce M HayYHU CHOOIICHUS, AUCKYCHOHHU
MaTepHai, OT3UBH U PELICH3UH.

VI3ucKBaHMS KbM aBTOPUTE, TIPEICTABAIIM PHKOIMCH 32 NeYar:

1. HayunuTe cTaTnu ce ImpueMar OT PeIKOJIeTHsATa B HAITBJIHO 3aBBbPIICH BHJ, IPEJCTaBeHH Ha
XapTHEH U CJICKTPOHEH HOCHTEL.

2. Hayunure cratum aa He ObAaT mo-rosieMu oT 18 cranmaptHu ctpanui (1o 1850 3Haka, BKIIL
MHTEPBAJINTE), a HAYYHUTE CHOOLICHNS U PELICH3NH — He MO-TOJIEeMH OT 8 cTpaHHIH. B o0mus obem Ha
CTAQTHUMTE CE BKJIIOYBAT TEKCT, TAOIMYCH W WIIIOCTPATHBEH Marepuall, CIIHCHK Ha W3II0J3BaHara JIUTe-
parypa, anotauus (1o 0,5 ctpanuna) u pestome (1o 1,5 crpanuiy, Ha ObIrapCKu €3UK WIH aHIIHHCKH
€3HK).

3. TekcroBete ma Obaar npencraBeHu B mudpos ¢opmar .doc Ha Word for Windows, ¢ mpudt
Times New Roman wu Arial ¢ ronemuna 12 myHkTa, ¢ pa3cTosiHue Mexay peposete 1,5.

4. UnroctpatuBHUAT MaTtepual (IIBETEH MM YepHO-OsUT) J1a ce MpEJICTaBs B OTJeJeH (aiil BbB
(dhopmar .jpg, .tif, .eps ¢ BHCOKO KauecTBO.

5. CUCBHKbBT Ha U3IOJI3BAHATA JINTEPATYPa Jla Ce ChCTaBs, KaTo M0 a30y4eH pell IbPBO Ce U3IHC-
BaT UMEHAaTa Ha aBTOPUTE U COOPHUIUTE HAa KUPWIINLIA, CJISABAHH OT NMEHATa Ha aBTOPUTE U COOPHHITH-
TE Ha JaTUHULA. BCHYKY N3TOYHMIM Ha KUPUIIHLA ce JyOIupar ¢ TpaHcleTepupaH (MMeHara Ha aBTo-
puTe, Ha CIIUCAHUATA U HAa U3JATENICTBATA) U AaHIIMHCKH (3aIJIaBUETO HA CTaTHs, MOHOrpadus, KHUIra 1
T.H.) BapHaHT (110ApoOHO onMcaHue Ha M3NCKBaHMATa — Ha http://www.geoproblems.eu).

Om pedaxkyuonnama xonezus

Anpec Ha pelaKusTa;

1113 Coous, yi1. ,,Akan. I. bonues®, 611.3, et. I1I, ciucanue ,,IIpobnemu Ha reorpadusira“
tex. 02 979 33 61 /02 870 02 04; E-mail: geoproblems@gmail.com; iboteva@abv.bg;
Website: http://www.geoproblems.eu

ETUYHU HOPMMU ITPU ITYBJIIMKYBAHE

1. ABTOPBT/UTE HOCAT OTTOBOPHOCT 3a ChIBPKAHUETO HA MyOIMKALHATA.

2. He ce nomnycka my0anKyBaHETO Ha Beue OTIIEHATaH B APYTrO M3JaHUE MaTepHall.

3. Beexu nyGnukyBaH MaTepra IpeABapUTEIHO CE PELEH3Hpa U Ce pa3lIexia Ha 3acelaHue Ha
Penxonerusrta. ETnynara pereHsus ¢ 00CKTHBHA, CHA U TOYHA, HAy4YHA U KOMIICTCHTHA.

4. 3abIDKUTEIHO C€ M3IHMCBAT BCHYKU M3MOJ3BAHM B CTaTHATA M3TOYHHUIM 110 BB3NPHETHS 32
CIIMCAHUETO CTAHJAPT.

5. Ilpu yCTaHOBEHO IUIATHAaTCTBO aBTOPBT/TE HOCSAT OTTOBOPHOCT I10 3aKOH.

6. I1pn xoMeHTHpaHe Ha MyONUKYBaHU Bede W3CIEeABAHUS TPSOBa Ja ce cra3Ba J0OPHAT TOH, KaTo
ce (hopMyaupar pasInuKATa, IPUIOKAT J0KA3aTEICTBA U CE JI0KaXKe IPUHOCHT HAa aBTOPA, HAIIPaBUII KO-
MeHTapa.

7. TlyOnuKyBaHETO Ha YaCTHHM PE3YJTaTH OT OOLIM M3CIeJBAaHUS TPsAOBa a CTaHE ChC 3HAHHE-
TO U Ol0OPEHNETO HAa PHKOBOAUTEIIS HA U3CIIEBAHETO, KATO CE OIIOMEHE M 3aIJIaBUETO My. ABTOPHTE
Tpsi0Ba J1a ce BB3ABPIKAT OT MyONMKyBaHEe Ha OOLIN M3CIICABAHUS, KOUTO KATETOPUYHO HE Ca JIOKa3aHH.
W3non3BaneTo Ha pabOTHM XWUMOTE3M TpsiOBa na ObaarT u3pu4HO moguepraHo. CIOpHH pe3yiaTaT ce
myOnuKyBar B pyopuka Jluckycun.
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