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Articles and Statements

UDC 551.56

Trends of Climatic Components Secular Changes and Their Possible Impact on the
Eco-Chemical Characteristics of the Soil (on Example of Alazani Valley)

Elizbar Sh. Elizbarashvili ¢ *, Lali U. Shavliashvili2, Georgi I. Kordzakhia 2, Gulchina P. Kuchava?,
Mariam E. Elizbarashvili, Nana Z. Chelidze 2

a Georgian Technical University, Institute of Hydrometeorology, Georgia
bIvane Javakhishvili Thilisi State University, Georgia
cGogebashvili Telavi State University, Georgia

Abstract

The climatic components regime and their link with modern ecological processes are
assessed. In particular secular changes of the temperature and precipitation and their possible
impact on the eco-chemical characteristics of the soil is investigated. The regression relation
between global warming intensity and soil eco-chemical data is calculated.

The authors use observations of the ecological condition of the soils of the Alazani valley,
conducted over the period 1978-2000 to characterize the degree of salinity of the soil materials.
The article uses the materials of the expeditions organized by the authors in 2012-2013 years.

The main method of research is regression analysis.

For further study of process dynamics of salinization-desalinization of soils Alazansky valley
it seems the appropriate to organize the monitoring of degraded saline soils.

Keywords: Alazani, soil, climate, trends.

1. BBegenue

I'nobaspbHOE MOTEIUIEHHE  ABJAETCS  Ba)KHEHIIeH OKOJIOTUYECKOH M COIMAJIbHO-
SKOHOMHUYECKOH 1pobiemMoii coBpeMeHHOcTH. Kimmmar I'pys3wiu CyIECTBEHHO peardpyer Ha
I00asibHOE TOoTelvieHHe (Jdau3bapamBWiId W JAp., 2005; Jau3bapalmlBUINM U Jp., 2013;
Elizbarashvili et al., 2013a). 9ta peaknusa oTpa’kaercss Ha MHOTHUX KOMIIOHEHTaX YKOCHUCTEMBI,
MHOTHE BUJIbI IPUPOAHBIX JIaHAIIA(PTOB ['py3WH HCHBITHIBAIOT CyIIECTBEHHYIO TpaHCHOPMAIIUIO
(DnuszbapamBuwiIn U p., 2009; IausbapamBuwin, Jau3dapamBWIb, 2002; Iau30apaliBUId,
AnusbapamBuin, 2006; Elizbarashvili et al., 2009).
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mariam.elizbarashvili@tsu.ge (M.E. Elizbarashvili), nananebieridze@mail.ru (N.Z. Chelidze)
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[Ipencrosmiue KIUMaTHYeCKe U3MEHEHUA U YBeJIMUeHHe TTOBTOPSAEMOCTH 3aCyX YIPOKaIOT
JIeTpaJInPOBAHHBIM 3aCOJIEHHBIM IIOYBAM, KOTOpbIE PaCIpPOCTPAaHEHBI B IOTO-BOCTOUHOM YaCTHU
AJta3zaHCKOH JIOJTMHBI, HAa IpaBOM Oepery peku AuiazaHH, Ha IUIOMAA OKOJIO 3000 KB. KM
(ITaByIMALIIBUJIH | JIP., 2014).

OCHOBHBIMHU TIpUYMHAMHM 3aCOJIEHHHOCTH IIOYB  AJIa3aHCKOM JIOJIMHBI  SABJISAIOTCA
HebJIaronpuATHBIE TeOMOP(OJIOTHYECKHEe, TUIPOTe0JI0THYECKHE, IOUBEHHBIE W KJIUMaTHYECKUe
ycsioBusi. K HUIM OTHOCATCSI BBICOKUHM KPUTHUYECKHH YPOBEHb TPDYHTOBBIX BOJl, HECTPYKTYPHOCTD
II0YB, UX BBICOKHE KANIWISAPHbIE CBOMCTBA, BBHICOKAs TEMIIEpATypa U CYXOCTb BO3/yXa, BBICOKAS
HCIIapsIeEMOCTh II0 CPAaBHEHUIO C KOJIMYECTBOM OCAJKOB U T.A. KOMILIEKCHOEe MeHCTBHE 3THX
(akTOpOB CIOCOOCTBYeT HWHTEHCHBHOMY WCIAPEHUIO TPYHTOBBIX BOJ M COJIEHAKOILJIEHUIO
B BEPXHUX CJIOSX TTOYBHI.

B 3acosieHHBIX MOYBaxX AJIa3aHCKOW JOJIMHBI MPe00IafatoT CyabdaThl U XJIOPUALI HATPUS
(Na.SO,4, NaCl). Cpenu noHOB Bcroay IOMUHUPYIOT SO42, CBUIETETBCTBYIOIIEE O CYIb(AaTHOM THUIIE
3acosieHHOCTH. OTMeuarTces Takke HoHbI Na*, Ca*2, Mg*2 u Cl (IllaBimamBuig u Jip., 2014).

B ycioBHSX WHTEHCHUBHOTO TJI00QJIBHOTO TOTEIUIEHHs BO3MOXKHO YCHJIEHHE IIpollecca
3aCOJIEHHOCTH TIOYB, YTO MOJKET BbI3BaTh OBICTPYI0 MHUHEDATH3AlMI0 OPraHUYECKOH Macchl U
BBIBETPUBAHUE IIOYBHI, a B pe3yJIbTaTe-yMeHbIIIEHUE TUIONIA/IN MaXOTHHIX 3eMesIb. B CBA3H ¢ 3TUM
aKTyaIbHBIM CTAQHOBUTCA HHTErpaJibHOE HCCIEOBAHUE 3aMeJIbHBIX PpECypCOB B  CBs3U
¢ U3MeHEHHEM KJIIMAaTa.

Ilespi0o HaCTOAIIEH CTAaTbU ABJSETCS HCCIeAOBaHNE TEHAEHIINH BEKOBBIX H3MEHEHUH
KJIMMaTUYeCKUX KOMIIOHEHTOB M WX BO3MOJKHOE BJIMSHHE HA SKOXUMHUUYECKHE XapaKTePUCTUKHU
3aCOJIEHHBIX II0YB AJIa3aHCKOU JIOJIMHBI.

2. MarepuaJibl 1 ME€TO/bI UCCJIEOBAHUS

Jl1sl vccsieIoBaHUS KIMMATHYECKUX U3MEHEHUN B YCJIOBUSAX 3aCOJIEHHBIX TOYB AJIa3aHCKON
JIOJIMHBI OBLTU HMCIIOJIb30BAHBI IAHHBbIE HAOIONEHUI OyIInKadIell MeTeopoIOTUYeCKON CTaHI[UU
(ITaopu, 223 M), PacHOJIOKEHHOH B HECKOJIBKUX KHJIOMETPax OT paiioHA 3aCOJIEHHBIX IIOYB,
a TakKe MAacCHUBBI CETOYHBIX JAHHBIX O TeMIIepaType U OCaJiKkaxX 3a Iepuo, 1936—2008 ronbl
C pa3pelleHHOCThI0 25 KM (Touka #93), paspaboranHble B VHctutyre ['mapomereoposioruu
I'pysunckoro Texumueckoro Yausepcurera (Elizbarashvili et al., 2013b). Ykazannas Touka cetku
pacmoJsio’KeHa HEMOCPEICTBEHHO B PalilOHE 3aCOJIEHHBIX IIOYB HA BBICOTE 220 M HaJl yPOBHEM MOPS
U JIydllle XapaKTepusyeT KJIUMAaTUYeCKHe YCJIOBUS JaHHOH MECTHOCTH, 4YeM HabJIoeHus
MEeTEOCTaHIINH.

Jlisi  XapakTepUCTUKU CTEleHH 3aCOJIEHHOCTH IIOYBBI  HCIIOJIB30BAHBI  MaTepHUAaJIbI
HAOJTIOIEHUH HaJl SKOJIOTUYECKMM COCTOSTHHEM II0YB AJIa3aHCKOM JIOJIMHBI, IIPOBOJAUMEIE 32
nepuosi 1978—2000 roabl. VCIIOBb30BaHBI TAKKE MAaTEPUAJIbl DKCIEUINH, OPraHW30BaHHBIX
HaMH B 2012—2013 TOZBL.

OCHOBHOU MeTO/I, KICCJIEIOBAaHUS — PETPECCHOHHBIN aHAJIHN3.

3. O0cy:kaeHue pe3yIbTaTOB

Ha Pwuc. 1 comocraByieHbI MHOTOJIETHUM XOJ KOHIIEHTpPAIlMd COJIeH B METPOBOM CJIOE
JIDEHKHBIX U 0Oe37]peHaKHBIX IIOYB C M3MEHEHHWeM TeMIlepaTypbl BO3Jyxa 3a Imepuoj 1981—
2000 rojibl TOJAHHBIM TOUKHU #93.
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Puc. 1. MHOTOJIETHHH X0/ KOHIIEHTPALMH coJieit (%) B METPOBOM CJIO€ IPEHAKHBIX (2) U
Oe3ipeHakHBIX(3) MOYB HA (pOHE HBMEHUHBOCTH TEMIIEPATYPHI Bo3yXa (1) 3a mepuos 1981—
2000 To/Ibl, COOTBETCTBYIOIIME YPAaBHEHUS perpeccuu 1 KoaddunreHT koBapuaruu (R2). IlaHopu

W3 ypaBHeHUH perpeccu, MpeACTaBJIeHHbIX Ha Puc. 1, ciemyer, 4To 3a Imepuop 1981—-
2000 ro/ibl KOHIIEHTPAIMA COJIeH B IIOYBE 3aKOHOMEDPHO YMEHbIIAIach, OJJTHOBPEMEHHO CPEIHSA
roJioBasi TeEMIIeEpaTypa BO3[yxa B II€JIOM CYIIECTBEHHO BO3pacTajia CO CKOPOCTBIO 0.3° 3a JIeKay,
XOTsI COTJIACHO KPUBOI MHOT'OJIETHETO X0/ia TEMIIEPATYPHI, 10 1992 Tofla OTMevUaaach TEHAEHIUS ee
YMEHBIIIEHHsI, YTO MOIJIa CIIOCOOCTBOBATh YMEHBIIIEHHUIO UCIIADEHUs U B pe3yJbTare ObITh OHOI
13 IPUYUH PACCOJIEHUs ITOYB.

Ha TteppuTopuu WHCCIeAyeMbIX IIOYB CPEAHsAS TOAOBasA TeMIlepaTypa BO3/AyXa TaKiKe
BO3pacTaja 3a Imepuoy] 1936—2008 rofbl, XOTsI ¢ MEHBIIIEH CKOPOCThIO — Ha 0.08° C 3a eKajy, 4To
COOTBETCTBYET CKOPOCTH BO3pacTaHHs IJIOOAIbHOU TeMmepaTyphsl. Hambosiee HWHTEHCHBHOE
[OTEIVIEHNE OTMEYasIoCh 3a IEHTPabHbIE MECAIBI 3MMbI M JIeTa, KOT/Ia CKOPOCTh IOTEILJIEHUS
cocrasmia 0.11° C (Puc. 2).

0
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Puc. 2. MHOrosIeTHUH X0/1 C TEMIIEPaTyPhl BO3/yXa MOJAHHBIM TOUKH #93 3a Iepuoz, 1936—
2008 rofibl 1 COOTBETCTBYIOIIVE YPAaBHEHNUA perpeccuu U koadduineHT kopapuanuu (R2):
1-HBapPb; 2-UI0JIb; 3-TOJ]

HecmoTpsi Ha cyliecTBEHHOe BO3pacTaHUE TeMIIEpaTyphl BO3/lyXa, Kak 3a BeCh MEPHOJ
(1936—2008 r1T.), Tak U 3a MEePHUOJ DKOJIOTHUYECKUX HAOJIOJIEGHUA HAJl COCTOSHUEM IT0YB (1981—
2000 IT.), YTO MOTJIa OBITH MPUYNHON YBEJIMUYEHUs UCIAPEHHUs W, COOTBETCTBEHHO, YBEJTUYEHUS
3aC0JIEHHOCTH, KOHIIEHTpAIlUA COJIEH B METPOBOM CJIO€ IIOYBHI 3aKOHOMEPHO YMEHbLIIasaach,
0COOEHHO WHTEHCHBHO B JIPEHA)KHBIX MOUYBax. TakuM oOpa3oM paccosieHue IMOYB AJia3aHCKOU
JIOJIMHBI TPYHO OOBSICHUTH MHOTOJIETHUMHY U3MEHEHUSMU TEMIIEPATYPHI.
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B Takom ciydae octaeTcs IpeAnosaraTth, YTO yMeHbIIEHUe KOHIIEHTPAIUU COJIed B IIOYBE
JIOJDKHO OBITH CJIEZICTBHEM YBEJIMUYEHHSA OCA/IKOB, TaK KaK MeXKJIy KOJIMYeTBOM OCA/IKOB U
KOHIIEHTpaN¥eH cosiel BhIABIIAETCSA 0OpPAaTHO MPOMOPIIMOHATIbHASA 3aBUCUMOCTH (Puc. 3).

2.5 %Y
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Puc. 3. 3aBUCUMOCTh MEXK/Iy MECSTUYHBIMU CyMMaMU OCaJIKOB U KOHIlEHTpanuen coseit (%)
B METPOBOM cJioe ouBbl. COOTBETCTBYIOIIHE YPABHEHUS PETPECCH U KOA(PDUITHMEHT KOBapHUAIUH
(R2). JI3Beniu AHara , MapT-HI0JIb 1978 T.

W3 Puc. 3 cieayer, 4TO IpU MOBBIIIEHHBIX 3HAYEHUAX MECAYHBIX CYMM OCAQ/JKOB B IIOYBE
OTMeYaeTcs TMOHIKEHHAsA KOHI[EHTPAIUs COoJIel, 1 HA000pOT HU3KUM 3HAYEHHUSAM CYMM OCA/JKOB
COOTBETCTBYIOT ITOBBIIIIEHHBIE KOHI[EHTpAIUHU cosiei. CeloBaTeIbHO YMEHbBIIIEHNE KOHIIEHTPAIUU
COJIEH JJOJKHO OBITH CJIEAICTBUEM YMEHBIIIEHUS OCAIKOB.

OpHako comocTaByieHHble Puc 4 u3MeHeHHA MHOTOJIETHETO XOJla KOHIIEHTpPaluU CoJiel
B METPOBOM CJIOE B O€3/[pEHAKHBIX IOYBAX C M3MEHEHHEeM aTMOC(EpPHBIX OCaJIKOB 32 MEPUOJ
1981-2000 TO/Bl, Ha MEpBBbIA B3IJVIAJl, OTBEpraeT 3TO /OIyIlleHUe, TaK, KaK yMeHbllleHUe
KOHIIEHTpalluy cojiell 3a pacCMOTEHHBIM IepUo, B LI€JIOM IPOMCXOJUT Ha (oHE yMeHbIIeHUs
OCa/IKOB, UTO TaK:Ke IIPOTUBOPEUUT MEXaHU3My IIpoliecca YMEeHbIIIEHNUA 3aCOJIEeHHOCTH.
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Puc. 4. MHOTOJIETHU X0/ KOHIIEHTPAINU coJiel (%) B METPOBOM CJIOe B Oe3/IpeHaKHbBIX ITOYB (2)
Ha (oHE UBMEHYHUBOCTU aTMOCHEPHBIX 0caIKOB (1) 3a IEPHO/T 1981—2000 TOIbI U
COOTBETCTBYIOII[M€ YPABHEHHUS perpeccru U koadduipeHTt kopapuanuu (R2)

Tem He MeHee, U3 Puc. 4 cienyer Takke, 4TO /10 1992 rojia, 3a MEPUOJT YMEHbBIIEHUSA
TeMIIepaTypbl BO3/yXa, CYMMBbI OCa/IKOB Bo3pacTaiu. bojiee mogpoO6HO 00 3TOM MOKHO CYIUTh U3
Puc. 5, rnme mnpencTaBsieH MHOTOJIETHUM XOJ KOHIIEHTPAIlMM COJIEH B METPOBOM  CJIO€
0e3apeHaKHBIX IMOYB Ha (POHE U3MEHUYMBOCTU TEMIIEPATYPHI BO3yXa M aTMOCHEPHBIX OCATKOB 3a
nepuo;t 1981-1992 rojsl.
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Puc. 5. MHOTOJIETHUH X0/1 KOHIIEHTpAuu coyiel (%) B METPOBOM cj10e Oe31peHaKHBIX IT0YB (3)
Ha (poHE U3MEHUYNBOCTU TEMIIEPATYPHI BO3/AyXa (1) u aTMocdepHBIX 0caZiKoB (2) 3a nmepuoz 1981—
1992 roJIbl ¥ COOTBETCTBYIOIIME YPAaBHEHHUS perpeccuu U KoaddurreHT kopapuanuu (R2)

N3 Puc. 5 ciaenyet, uto 3a nepuoj, 1981—-1992 roAbpl TeMIlepaTypa BO3[yXa 3HAYUTEIIBHO
YMEHBIIIAIACh CO CKOPOCTHIO 1° , a OCAJKHU YBEJTUUYHBAIUCH CO CKOPOCTBIO /IO 2 MM 3a JAeKady, UTO 1
MOTJIO OBITh IPUYUHOM PACCOJIEHUS IMOYB AJTa3aHCKOH JIOJTUHBL.

Paccosienurio ouB As1a3aHCKOM JTIOJTMHBI MOTJIA CIIOCOOCTBOBATh TaK:Ke BO3paCTaHUE YPOBHS
0CaJIKOB 3a JUTUTEJILHHBIN 1Ieprof (1936—2008 IT), B 0cOOeHHOCTH, HAUMHASA ¢ cepeIMHbI XX BeKa
(Puc. 6).
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Puc. 6. MHOTO/IETHIH X01 aTMOCGhEPHBIX 0CAIKOB 110 IAHHBIM TOYKHU #93 3a Iepuoz 1936—
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2008 ro/ibl ¥ COOTBETCTBYIOIIE YPaBHEHUS perpeccuu U koaddurrenT koBapuanun (R2):
1 — sIHBapPb; 2 — UI0JIb; 3 — FOJ. X — TO/IBI, y — CyMMa 0caaKoB © C

CoryiacHO ypaBHEHUSIM PETrPECCHH, IIPECTaBJIEHHBIM Ha Puic. 6, roloBble CyMMBI OCaJIKOB 3a
YKa3aHHBIA NEPHOJ] BO3PACTAIU CO CKOPOCTBIO OKOJIO 7 MM 3a JeKaay, CyMMa OCaJIKOB TEILJIOTO
Iepuozia To/ia BO3pacTasia co CKOPOCTHIO BCETO 1—2 MM, 2 CyMMa OCa/IKOB XOJIOZHOTO IIEPHO/ia To/Ia
BO3pacTrajia Co CKOPOCThIO 5 Mm. XOTsa K03DDUITMEHTH KOPPEJISAINU B IIPEJ/ICTaBJIeHHbIX Ha Puc. 6
ypPaBHEHHsX PETPECCUHN OUEHb HU3KHE, POJIb KIUMaTUIYECKUX (DAaKTOPOB, B 0COOEHHOCTH (haKTOpa
YBJIQKHEHUSI, B PACCOJIEHUH TIOYB AJIa3aHCKOU JIOJTMHBI HECOMHEHHA.

K coxkaneHuio mocsie 2000 rofia SKOXUMHYECKHe HAOII0ZeHUs Ha/l 3aCOJIEHBIMU IIOYBAMU
AJ1a3aHCKOM JTIOJTMHBI He ITPOBOIUINCH, YTO HE MTO3BOJISET CYAUTh O KOHIIEHTPAIIUH COJIEH B TIOYBAX
B HacCTosIIlee BpeMs. B CBA3M ¢ 3TUM B 2012—2013 TO/IbI HAMH OBLTM OPTaHU30BaHbI SKCIIETUITUN U
coOpaHbI COOTBETCTBYIOIIIE MAaTePHAaJIbl, KOTOPBIE IIPEJICTAaBJIEHBI B TAOJIHIIE.

Ta6smma 1. KoHneHTpanus cojieii B METPOBOM CJIO€ IOYBBI IO JAHHBIM SKCIEIUINH 2012—
2013 rozoB (%), IlHopu

ITouBa 2012 roj, 2013 roj,
MeECANbI cpeaHAada MeCAbI cpenHAasn
Y IX XII YI IX XII
JpeHakHas 0.93 0.97 0.50 0.80 0.84 0.19 0.23 0.42
besapenakHasa 1.06 1.20 0.64 0.97 1.10 0.28 0.30 0.54

HecmoTpss Ha TO, YTO H3MepEeHHs IPOBOJWINCH JIUIIbL 32 HEKOTOPblE MeCAIbl TOfa,
IIpeJ/icTaBJIeHHbIe B TaOJIUIlE JaHHBIE BCE K€ TO3BOJIAIOT CYAUTh O TEHAEHIIUH H3MEHEHUS
KOHIIEHTpamuu cojieli B 1ouBe. Eci AaHHBIE TAOJUIBI CPAaBHUTH C MHOTOJIETHHM XOJIOM
KOHIleHTpamuu cosieli (Puc. 1), TO MOXKHO B3aKJIOYUTh, YTO Ja’Ke OSTH HEIOJIHbIE JaHHbIE
MIOJITBEPKAAIOT IIPOJIOJDKAIOIIEeCs IO HACTOsIee BpeMs paccojieHre MOYB AJla3aHCKOU JIOJIMHBI.
Crnenyer mpeamosiaraTh, YTO IIPUYMHOU paccojieHus II0YB AJIa3aHCKOM JIOJIMHBI, HapsAAy C
KJIMMaTHYECKUMU, MOTYT OBITh TaKyKe THJIPOTEOJIOTUYECKHE WJIU APYyrue (QakTophl, YTO Tpebyer
MIPOBEJIEHUSA CIIEINATLHBIX UCCIIEOBAHUH.

I manbHEWIEero WCCae0oBaHUs IIpoIecca JMHAMUKH 3aCOJIEHHSA-PACCOJIEHUS II0YB
AslazaaHCKOW  JIOJIMHBI ~ TIPEJICTABJISIETCS  I1€J1eCOOOpa3HBIM  OpTaHW3alMs MOHUTOPHWHTA
JlerpaJInPOBAHHbBIX 3aCOJIEHHBIX ITOYB.

4. 3axaoueHue

B pesynbrare NpOBENEHHOTO HCC/IEAOBAHUS OILIEHEHBI TEHEHIIMU BEKOBBIX W3MEHEHUH
TEMIIEPpATYPbl W OCAaZAKOB KW HX BO3MOXKHO€ BJIMAHHE Ha KOHIEHTpAaluio COJIQIZ B IIOYBaxX
AnazaHcKoM TOJIUHBL:

- Ha TEppUTOPUM HCCAENyeMbIX IOYB 3a IMepuof 1936—2008 roAbl CcpefHASA ToAoBas
TeMIlepaTypa BoO3/yXxa Bo3pactajia Ha 0.08° C 3a fJeKajy, YTO COOTBETCTBYET CKOPOCTHU
BO3pacTaHusA II00aJIbHOU TemIlepaTypbl. Hambosiee MHTEHCHBHOE ITOTEIIEHHE OTMEYasioch 3a
[IEHTPAJIbHbIE MeCAIBI 3UMBI U JIeTa, KOTAa CKOPOCTh cocTaBuia 0.11° C. I'ojioBbIe CyMMBI OCaZIKOB
3a YKa3aHHbBIHU IIEPHO/I TaKXKe BO3PACTAIM CO CKOPOCThIO 6 MM 3a JIeKajly, CyMMa OCaJKOB TEILJIOTO
Iepuo/ia ro/ia Bo3pacrajia Co CKOPOCTHIO 1-2 MM, a CyMMa OCAJKOB XOJIOAHOTO IEPHOjIa Toza
BO3pacTasia co CKOPOCTBIO 5 MM;

- 3a mepuo;t 1981—2000 ro/ibl TEMIIEPATypa BO3/yXa TaK»Ke BO3pacTasia, C Topaszio 00sIbIei
CKOPOCTBIO, UeM 3a mepuoj; 1936—2008 r10/ipI — 0.3° 3a JIeKaAy, a OCAJKU YMEHBIIIAIUCH.
HecmoTpst HA 3TO KOHIIEHTPAIMsA COJIEH B METPOBOM CJIOE IOYBBI 3aKOHOMEPHO YMEHBIIIAIACh,
OCO6€HHO HWHTEHCHUBHO B JIpDEHAXKHBIX ITOYBAX;

- YMEHbII€HWE KOHIEHTPaIuA coneﬁ B IIO4YBax AJIaSaHCKOI;’I JAOJIMHBI BO3MOXKHO ABJIAETCA
CJIEACTBHEM YMEHbIIEHUA TEMIIEPATYPhI BO3/lyXa U YBEJINMYECHUA aTMOC(I)epHI)IX OCaAKOB 3a IIEPpHUOJ
1981—-1992 rofpl, a TAKXKE YBEJIMUEHNA YPOBHA 0CAJKOB 3a IepUo 1936—2008 rojibl.
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TeHAEeHIINH BEKOBBIX H3MEHEHUH KJINMATHYECKNX KOMIIOHEHTOB U X BO3MOKHOE
BJUSHUE Ha YKOXHMHUYECKHE XapaKTEPUCTUKU MOYBBI
(Ha mpumepe AJIa3aHCKOH JOIUHBI)

Anus6ap llanBoBuy AmusbapamBuiu » <, Jlaau Yimranropsa lllaBauamsuiu 2, ['eopruii
Koppazaxus 2, I'ymumna [TonnkapnoBHa Kyuasa 2, Mapusa 9iaus36apoBHa dinzbapanBuiim P,
Hawna 3aanosua Yesnmgse 2

a 'py3UHCKUM TeXHUYeCKUH yHUBepCUTET, UHCTUTYT ruipoMeTeoposioru, I'pysus
b TOmIMCCKUi TocyfapCTBEHHbBIN YHIUBepcuTeT uM. UB. [[>kaBaxummBuim, ['py3us
¢TenmaBckuii 'ocygapcrBenHbIH yHUBEepcuTeT uM. fl.I'orebamBuim, ['py3us

AHHOTaI_lI/Iﬂ. I/ICCJIeILOBaHbI TEHAECHIINNN BEKOBBIX NU3MEHEeHUU TEMIIEpaTypbl K OCaIKOB U HUX
BO3MOZKHO€E€ BJIMAHHE Ha 3KOXHMHUYECKHE XapPAaKTEPUCTHKH IIOYBLI. Paccuurana perpecCuonHasn
CBA3b MEXAY HHTEHCHUBHOCTBIO r1106a.anoro IIOTEIVIEHUA U OKO-XUMHWNUYECKUMU JaHHbBIMU I1I04YBBI.

I XapakTepUCTHUKU CTENEHH 3aCOJIEHHOCTHM TIOYBBI  HCIIOJIb30BAaHBl  MaTepHUaJIbl
HAOJIIOZIeHNH HaJ HKOJIOTUUECKUM COCTOSHUEM II0YB AJIa3aHCKOU JIOJIUHBI, IIPOBOAUMBIE 3a
nepuos 1978—-2000 rozabl. Vcmosb30BaHbI TAKKe MaTepUasibl SKCHEAUINN, OpPTaHU30BaHHBIX
aBTOpaMH B 2012—2013 TO/IbI.
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I nmanbHEWIEero WCCae0oBaHUs IIpoIecca JMHAMUKH 3aCOJIEHHSA-PACCOJIEHUS II0YB
AslazaaHCKOW  JIOJIMHBI ~ TIPEJICTABJISIETCSA  I1€J1eCOOOpa3HBIM  OpTaHW3alMs MOHUTOPHWHTA
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Paleoecological Conditions Antiquity in the Northern Black Sea Region
(According to the Sedimentation in Lake Saki, Crimea)
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Abstract

Information about the processes of lake sedimentation in the northern Black Sea coast, and
time series analysis of modern computer processing techniques opens up the possibility of a
chronological correlation between the scale of climate change and the main ethnic-historical and
economic processes which characterized the ancient statehood zone in its key historical
manifestations. For the first time it has been deep processed using the methods of time series
analysis and Neural network software for data on water consumption in the Dnieper River, which
had been restored by the changes bottom sediment thickness Saki lake for a period of 1000 years
(6th — 4th centuries B.C.). It was found that the 1000-year period observed 370 years (37 %) with
severe and 60 (6 %) with very strong anomalies in the hydrological conditions, which may serve as
an indicator of extreme climatic events. And throughout ancient history among extreme events
longer met excessively wet years than drought years. Millennium (in 50 B.C.) It was characterized
by a sharp change in climatic conditions, allowing for moisture conditions antiquity divided into
two age-old period. Defined by two periods of climatic analogue era, which is associated with the
story of Herodotus (4" centuries B.C.): 388-288 B.C. and 171-281 A.D. In ancient times the greatest
above normal streamflow observed in 400-320 B.C. and in the last quarter of the 4% centuries B.C.
The middle of the 3 c. B.C. — it marked the most arid phase. Dates major paleogeographic stages of
age-old dimension (five of the most full-flowing periods and six low-water periods) were
determined and compared with the key events of the ancient history of Northern Black Sea region
was held.

Keywords: Northern Black Sea Coast, the ancient period, Saki Lake, the natural rhythm,
climate change, time series.

1. BBegenue

PaccmaTpuBas COIMONPHUPOJIHBIE B3aMMOOTHOIIEHUA B apXEOJOTHUECKOM KOHTEKCTE,
CTAHOBUTCA MOHATHO, UTO JIIOAU HE TOJIBKO MOCTEIIEHHO CTAaHOBWJIMCH aKTUBHBIMU YUYaCTHUKAMU
U3MEHEHUs OKPYKAIOIled cpebl, HO U YacTO UTPAJIM KJIIOUEBYIO POJIb B ee NMpeo0pa30oBaHUU Ha
MIPOTS>KEHUH JIOJITOTO BpeMeHH (Zaro, 2008). Benukas rpeueckast kosioHusanus yke B VII B. 10 H.
5. npogBuHysnack B CeBepHoe I[IpuuepHomopbe. Kosiebanus ypoBHs UepHOro mMopsl u3-3a €ro
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OTPAaHWYEHHOU CBSI3W ¢ MHUPOBBHIM OKEAHOM UYETKO BBIPAKEHBI JIasKe B TOM CJIy4yae, ecId UMeIoT
HeOOJIBIIIYI0 aMILUTUTYY, U, BMECTE ¢ KJIMMAaTHIECKUMU U3MEHEHUSMH, TI0-BHINMOMY, OKa3bIBaJIU
CYIIIECTBEHHOE BJIMSHUE Ha PAa3BUTHE UYEJIOBEUECKOTO 0O0IecTBa B MPHOpEKHBIX 30Hax (AHKO-
Xombax B.B. wm jap., 2011: 70). Ilomumo 3Toro, 3THOJeMOrpadUYecKre ITPOIECCHI
B [IpuuepHOMOpbE Bcerjia OTIMYAIUCh JUHAMUYHOCTBIO, 3Ta OCOOEHHOCTh IIPOSIBJISANIACH JIaKe
B mocsieguue asa crosierus (Cherkasov et al., 2015).

OOparieHe K HCTOPUKO-reorparUyuecKorl IepHOAN3AIUUA  XO3SUCTBEHHOTO OCBOEHUS
pecypcoB cTemHOM 30HbI BocTouHOo# EBpOIIBI HA MPOTSIKEHUH SIIOXU MO3/IHEN OPOH3BI U PAHHETO
JKEeJIE3HOTO BeKa YKa3bIBaeT Ha BOJITHOOOpPA3HBIA XapakTep 3TOro Iporecca. /i MoeTmpoBaHusA
BPEMEHHBIX DPSZIOB C IEJIbI0 TasieoreorpaduyuecKux PEKOHCTPYKIIUN ITPUPOJHON PUTMUKU B
CTEITHOW 30HE OOJIBIINM MOTEHIIMAJIOM OO0JIaZal0T JaHHBIE O IPOIECCE OCAIKOHAKOIUIEHUS B
3aMKHYTBIX BOZI0O€EMaX, KOTOPBIH INPH COOTBETCTBYIOIEH WHTEPIIPETAIIUUA PACKPHIBAET HUCTOPHUIO
B3aMMO/IEMCTBUSI KJIMMATHYECKHUX, THUJIPOTEOJIOTUUECKUX, TEKTOHUYECKHX U OHOJOTUYECKUX
dakTOpOoB Ha TPOTSHKEHWH JJIUTEJIBHOTO BPEMEHH. OTO OTKPhIBAaeT BO3MOKHOCTH
XPOHOJIOTHYECKON KOPPEJISIUN MEXKAY MAacIITaOHBIMU KOJeOAaHUSIMH KiauMaTa (uepefoBaHUe
BJIAKHBIX U CYXHX IIUKJIOB), C OJIHOM CTOPOHBI, U OCHOBHBIMU STHO-HUCTOPUYECKHUMU U
SKOHOMHUYECKHUMH IIPOIlecCaMM, XapakTepu3oBaBIIUMHU Crelnb B €€ SPKUX HCTOPHYECKUX
MIPOSABJIEHUSX, ¢ Apyroii (Crosba u ap., 2007).

Oco0eHHOCTH TIOTO/IMYHOTO BapbHUPOBAHUS YCJIOBHH yBJIaKHEHUS (TYMHIHOCTU KJIIMAaTa)
TAKOBBI, UTO B JIIOOOH 310Xe, B XPOHO30HE JIIOOOU JIMTEIPHOCTH OOHAPYKUBAIOTCS KaK
3aCylUIUBBIE, TaK W BJaKHble TOJbl. [l09TOMYy HWHTEPIPETHPOBATh POJIb KINMATHUYECKOMH
IUKJIAYHOCTH HA  XO3SIUCTBEHHYIO JIESITeJIbHOCTh 4YeJIOBeKa, OCOOEHHO IIpH  HUBKHX
aJlanTallHOHHBIX BO3MOKHOCTSAX KJIMMAaTO3aBUCHUMBIX IPOU3BOJACTB B apXaM4YHBIX OOIIECTBaX,
MO’KHO KOPPEKTHO JIHIIb B CIyYae, eCJIU OIEPUPOBATH IIPEJICTABJIEHUSAMH O TAKUX COCTABJISIOIIIX
mpolecca Kak TpeHoBas U IMUKIndYecKas (YCTOWUYHBO ITOBTOPSIONIASCA), KOTOPbIe MPaKTHYECKH
HEJIOCTYITHbI BHU3YaJIbHOMY aHau3y, HO MOTYT OBITh YCTAHOBJIEHBI IIyT€M MaTeMaTH4YeCKOH
00paboTKu BpeMeHHBIX psaoB. OOIecTBa, He IOCTUTIIHE BBICOKOTO YPOBHA aJalTalllu
MIPOU3BO/ICTBA JKHM3HEHHO BAKHBIX IMHINEBBIX IPOJAYKTOB K MPUPOJHBIM H3MEHEHHUIM,
YyBCTBUTEJIPHO, a HEPEJKO W KPUTUYHO peardupoBaJii Ha HKCTPEMasIbHbIE IIOTOJHbIE
(BHyTpHUTO/IOBBIE), a O0COOEHHO, Ha HeOJaronpUATHbIE KIUMaThyeckue (C MHOTOJIETHUM
IIOBTOPEHUEM) CUTYaIUH.

2. MarepuaJjbl 1 METOAbI

B ycnoBusAX cTemHOW 30HBI YHUKAJIBHBIM IIPUPOJHBIM apPXWBOM SIBJISIIOTCSI JOHHBIE
OTJIOJKEHHUS COJISTHBIX 03P, KOTOPBIE IITUPOKO pacipocTpaHeHbl B Kppimy. OTHO UX HUX — COJIEHOE
o3epo Cakckoe (Caku) mMeeT ILIONIAAb BOIocOOpa 209 KM?2 | IUIOMIAAb BOJHOTO 3epKasia 8,9 KM?2
(Pecypcnt moBepxHocTHBIX Bog CCCP, 1964: 76). Illupokyto uzBectHocTh (Fairbridge, 2012) umetor
JIAaHHBIE O TIOTOJUYHBIX U3MEHEHUIX MOIITHOCTH JIOHHBIX OT/I0KeHUH B CaKCKOM 03€epe 3a IIEPUO]T C
2249 T. 70 H. 3. IO 1894 T. H. 3., IIOJIy4YeHHbIe U ONyOJINKOBaHHBIE B 1934 T. B.B. IllocTakoBruem
(IITocTakoBu4, 1934: 130-133). Ilo3:xke, ucnosnb3ysa atu Mmatepuainsl, [ M. IlIserom (IlIBerr, 1978)
BBITIOJTHEHO HCCJIE/IOBAHKE, HAIIPaBJIEHHOE Ha BOCCTAHOBJIeHUE cToKa /IHernpa. MI3yueHune cucTeMbl
«aTMoc(epHbIE OCAIKM — PEYHOH CTOK — JIOHHBIE OTJIOKEHUSA» IS IIeJledl TeHETHYeCKOTO
MO/IEJINPOBAHUS UMEET TO MPEUMYIIECTBO, UTO MPUYUHHO-CJIE/ICTBEHHBIE CBA3U B 3TOM CHCTEME
0oJiee OTHO3HAYHBI, YeM, K IPUMEPY, IIPU ITPOBEIEHUH IEHAPOIKOJIOTUUECKHIX UCCIENOBAHUM, T7Ie
MMEIOT MECTO WHEPITMOHHOCTh B OMOJIOTHYECKUX OTKJINKAX, TeHEPUPOBAaHUE COOCTBEHHBIX ITUKJIOB.
Ucnonw3ys ykazanwe IllocrakoBrya O TOM, UTO B COCTaBe AJUIOXTOHHBIX OTJIOKEHHH, T.€.
IIPUHECEHHBIX C BOZOcOOpa BOJAOH UM BETPOM, IIPEBAJIMPYIOT IPOAYKTHI BOAHOU 3po3uu, IlIBerr
caenay JIONyIeHHe O HaJIWYUM CBSA3W MEXKAY TOJOBBIMH BEJIUYHHAMH OTJIOXKEHUH U
IIOBEPXHOCTHBIM CTOKOM, a TakKKe UJIGHTUYHOCTH B XapaKTepe UX H3MEHUYHBOCTH.
J11s1 peKOHCTPYKIIMH ro/oBoTo cToka /IHenpa y Jlomvanckoit Kamenkn 3a 3966 jet um (IllBerr,
1978) OB UCIIOJIP30BAaH UMEBIIUICSA PAJ C «TUAPOMETPUIECKUM» cTOKOM (1818-1975 rr.).

[mybokuil aHanW3 KOHJUIMOHHOCTH Pe3yJIbTAaTOB KJIMMATHYECKOH PEKOHCTPYKIUU
CBEPX/IJTMHHOTO psifa pacxonoB /[Hempa mo kamubpoBouHomy mepuonay 1817-1871 rr. (®enopos,
2010) moKazaJl, 4YTO 3Ta 3a7auya OKa3ajiach PEIIeHHOU TOJIbKO YacTU4YHO. IIpu 00paboTKe JaHHBIX
10 JOHHBIM OT/I0KeHusAM Cakckoro o3epa I'.U. IlIBen mpuMeHMIT CHCTEMHBIN aHAIN3 XPOHOJIOTUH
TOIMYHBIX WJIOBBIX OTJIOKEHUH (JIETHUX WM 3UMHHUX), HO MPU 3TOM HCIIOJIH30BAJI Psi/l TUIIOTE3 U
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KOPPEKTHPOBOK, KOTOpbIe iA KajmnOpoBoyHOro mnepuona XIX B. ObutH BepUMUITUPOBAHBI
B.H. ®enopoBeim (Peropos, 2010).

Hamu a1 MoOzenupoBaHUs HENPEPHIBHOTO THUJIPOJIOTUYECKOTO psAfa 3a 1000-JIETHUH
nepuog, (VI B. 10 H. 3. — IV B. H. 3.) HUCIOJIb30BaHbl BOCCTAHOBJIEHHBIE MOTOJNYHBIE JAHHBIE
I.U. lIBena (®emopoB, 2010), KOTOPBIE OH MPEACTAaBIII B BUJIe pacxoaoB peku JlHemnp (Q, m3/c) mmo
JIAHHBIM 03epHOT0 ocaakoHakoruieHus Cakckoro o3epa (IllocrakoBuu, 1934). Pacxoxa Bombl (Q)
BBICTYIIaeT KOJINUECTBEHHON MEPOIl PEUHOT0 CTOKA U BOJHBIX PECYPCOB.

Ecnu amepukanckue ucciaemoBatenu (Dewey, 1964; Currie, 1995 u ap.) npu obpaboTke
nanubix [IlocrakoBuua (IllocrakoBudy, 1934) mo CakCcKOMY 0O3€py JIHIIh B OTPAHUYEHHOU CTEleHU
HCIIOJIb30BAIA CIIEKTPAJIbHBIA aHaJIN3, TO HAMU BIEPBbIe YTOUHEHHBIH SMITUPUYECKHUN Psif
MIOZIBEPTHYT IIyOOKOM 00pabOTKe ¢ MPHUMEHEHWEM COBPEMEHHBIX METOJIOB aHA/IM3a BPEMEHHBIX
PAZOB C UCHOJIb30BaHWEM BelBieT-nmpeoOpa3oBaHUM U HEHPOTEXHOJIOTUN  (BBISBJIEHUE
IUKJIMYECKOH ¢ TPEHJOBOM COCTABJIAIOININX, Oesoro Imyma). Fcmosib3oBaHME MeETO/A
MHTETrPaJIbHBIX KPHUBBIX MOJYJIBHBIX KO3(p(PUIHEHTOB 00eCrHedymsio BO3MOXKHOCTh CHATHh
BBICOKOUACTOTHBIE CUTHAJIbI, BBIIBUTH OTKJIOHEHHSI OT MHOTOJIETHEH HOPMBI U BBIJIEJIUTH BEKOBHIE
mepuoAbl  TUApOGYHKIIMOHUPOBAHUsA. AHOMa/IbHBIE  THUJIPOJIOTUYECKHE COOBITHSA  ObLIH
OTIpe/ieJIEHBI 110 BeJIUUMHE CPETHEKBAJAPaTUUECKOTO OTKJIOHEHUA. [ yriayOjeHHOTO U3ydeHUs
M3MEHYHUBOCTH THAPOJIOTHYECKOTO PEKMMa Ha Pa3IMYHBIX YPOBHAX JIEKOMITO3UIIMH, a TaKiKe
ompezieJIeHUsI OCHOBHBIX HH3KouacTOTHbIX (HY) m BbIcOKouacToTHBIX (BY) rapMoHWMK Hamu
mpuMeHeH BeliBjier Maiiepa. [apMOHHKH BpPEMEHHOIO PsZla € Pa3JIHYHBIMH YPOBHAMU
JIOKQJIM3AIUK ObLIA alIpOKCHMHUPOBAHBI IIyTEM HCIOJIb30BAaHUSA KPAaTHOMACIITAOHOTO BEWBJIET-
aHaJIM3a MCXOAHOTO BpeMeHHOoro psza (Q). BeiBieT-puibTpaniii pUTMHUKH THAPOJIOTHUUYECKOTO
mporecca OT 2-TO J0 O-TO TOPSAZKA TO3BOJIWJIN TpadUUecKd BBIPA3UTh IIEPUOIMIHOCTH
pa3MepHOCThIO OT 8 70 1000 JieT. B pesysibTaTe OITHOMEPHOTO JAUCKPETHOTO IPeoOpa30BaHUA
dypbe-aHaIM3a YCTAHOBJIEHHI OCHOBHBIE ITEPUO/IbI B UBMEHEHUH PEYHOTO CTOKA.

3. O0cy:xxnenue

KoMmutekcHBIM aHaIN3 UMEINIUXCA IPUPOJHBIX apXWBOB A Tepputopuu KpbiMma
(KpemeHnernkuii, 1991; Solomina, Davi N, D’Arrigo R. et al., 2005; I'epacumeHnko, 2007 u Ap.)
II03BOJIAET TIPEJICTAaBUTh OOIIYI0 KapTHUHY HajeoreorpadUvecKUx YCJIOBUH CcyOATIaHTUUECKOTO
mepuoza roJioneHa (3a 2800 JieT), UTOOBI JIydIlle MMOHSTH MyJIbCAIIAI0 COIMATbHO-9KOHOMUYECKOH
JKU3HU Ha TPOTSKEHUM PaHHEro jkeje3Horo Beka. OJIHAKO TaKue PEKOHCTPYKIUH HOCAT II0
OO0JIBIIIEH YacTU KaueCTBEHHBIA XapaKTep.

I[Io MoOmTHOCTH MAOHHBIX OT/0OKeHWH CakCcKoro o3epa, KOTOopble chOPMHUPOBAINCH 34
MIOCJIETHUE 2500 JIET, C/IeJIaH BBIBOZ, O TOM, YTO CKOPOCTh XEMOT€HHOTO HAKOIUIEHUS OCAJTKOB
CHU3WIACh 10 CPABHEHHWIO C MPEABIAYIUM IIEPUOJIOM, UYTO CBUETEIHCTBYET 00 OTHOCUTEIHBHOM
yMeHbIlleHnn apugHoctu kiaumara (Cyberro u ap., 2007). PaHee myrem aHaim3a BCero
BPEMEHHOTO Ps/la 10 M3MEHEHHWI0 MOIIHOCTH WJIOBBIX OTJIOKeHUU 1Mo CakckoMy 03epy ObLiu
ompesieJIeHbl BEKOBbIE SKCTPEMYMBI IIPOIIECCa, KOTOPbIE MPUXOAATCA HA JaThl: MAKCUMYyMbI —
20504100 JIET JI0 H. 3., 1450+100 JIET H. 3.; MUHUMYMBbI — 1300+100 JIET JI0 H. 3., 600+100 JIET
H. 9. (Cronba u 7p., 2015).

Nmerorcst 60IbIIIE OCHOBAHUSA IIPEATIOIATraTh CyIlleCTBOBaHUE TeHETHUYECKUX CBA3EH MEXKIy
aCTPOKJIMMATUYECKUMH ITUKJIAMH, PACCUMTAHHBIMU TEOPETUYECKHU M HA OCHOBE 3aKOHOB HEOECHOM
MEeXaHUKHU, U MOJIyYeHHON UHAYKTUBHO M HE3aBHCHUMO NMPOJATUPOBAHHOHN IMayleOKJINMATHYECKOU
nocaenoBaressbHOCThI0 (Kapsictpem, 1966: 171). Xosi04HbIe TEPUOJIBI COBIAJIAIOT C BJIAXKHBIMU
(azamMu ¥ BHICOKMMH YPOBHSIMU COJTHEYHOH aKTHBHOCTH, a TEIUIble ¢ CyXUMU (a3aMH U HU3KUM
ypoBHeM aktuBHOcTH CosHna (MakcumoB, 1989: 53). ACTPOKJIMMATUYECKHUMH ITUKJIAMU
00yCJIOBJIEHBI TaK)X€ CKOPOCTH BOCIIPOM3BOJICTBA OCHOBHOTO CpEJCTBA IIPOU3BOJICTBA B
pacTEHHEBO/ICTBE — 3€MJIM, TOUHee — MOYBEHHBIX pecypcoB (MBanHoB, JIucenkuii, 1995; Ivanov,
Lisetskiy, 1996).

Konebanusi pedyHOTO CTOKA BBI3BAHBI BJIMSAHUEM OCHOBHBIX  CTOKOOOPA3yIOIIUX
KJIUMaTuJdeckux (akTOpOB U, B IEPBYI0 OYEPENb, HENMPEPHLIBHBIMH KOJIEOAHUSIMHU KOJIHMUYECTBA
OCAJIKOB U TEMIIEPATYPHI BO3/yXa, KOTOPbIe 00YCIOBJIEHBI CMEHOU COJTHEYHOW aKTUBHOCTH. PaHee
(JImcenxuit u aAp., 2013) OBUIO IOKAa3aHO, YTO B CpeAHEM IPU HU3MEHEHUU KOJIUYeCcTBa
aTMOcC(epPHBIX OCAJIKOB M, COOTBETCTBEHHO pAacxoj/la PEeYHBIX BOJ, Ha 1000 M3/C CKOpPOCTh
aKKyMYJISIIUY JOHHBIX 03€PHBIX OTJIOKEHUH yBEJIMIUBaEeTCsA Ha 0,82 MM/To7.
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4. PesyiabTaTsl

4.1. XpoHOOpraHu3amusa Ipolecca OcCaJKOHaAkoIwieHusa B CakckoM o3epe 3a
nmocjaeHue 4000 JieT u 1000-jaeTtHero paga (VI B. 1o H. 3. — IV B. H. 3.) U3MeHEeHUA
pacxoaoB Boabl B peke /ITHenp

BapBoxponosiormyeckuin psjg 1mo CakCcKOMy 03epy XapakTepusyeT CcO0OH —CJIOMKHBIN
JIMTHAMUYECKHUH ITaJIEOTIPOIECC, KOTOPBIH ONPeAeIseTCs CYyIIepIo3ulliel BBICOKOUYACTOTHRIX (BY) u
HU3KoUacTOTHRIX (HY) rapMOHUK pa3jiMIHON MEPUOAUYHOCTH C JIOKAJIBHBIMHU M TJIO0ATbHBIMHU
0COOEHHOCTSIMU, 3aBUCAIIUMHU OT IMajieoreorpadpudeckux ycaoBuid. Takue CJIOKHBIE IPOIECCHI
1leJiecoo0pa3sHO  HMCCJIEOBAaTh ITyTEM CHCTEMHOTO WCIIOJIb30BaHHWs BeliBier-aHanmsa iA
pasnoxkeHud ucxoaHoro paxa Ha BU m HY curHasnsl u criekTpasabHOro Oypbe-aHaiIn3a C IeJIbI0
ompezieJIeHUs] OCHOBHBIX TapDMOHHYECKUX KOMIIOHEHTOB, BBIZIEJISAsA CHHYCOMJAIbHbIE (da3bl Ha
Pa3JIMYHBIX  YaCTOTaX. Beiipsier-aHanmu3 ~ o0ecriedyMBaeT  BO3MOXKHOCTh  Pa3JIOKEeHUs
HECTAallHOHAPHBIX CUTHAJIOB (PYHKIMH C rpauKOM THIIA MaJIEHbKOW BOJIHBI (BEWUBJIETBI), UTO
MMO3BOJIIIOT CKOHIIEHTPUPOBAaTh BHUMAaHWE Ha JIOKAJIBHBIX OCOOEHHOCTAX aHAJIU3UPYEMBIX
IIPOIECCOB, KOTOPbIE HE MOTYT OBITh BBISBJIEHBI C ITOMOIIBIO TPAJUIIMOHHBIX ITpeoOpa3oBaHUH,
KoTopble ObLIH mpesicTaBiaeHbl Xanthakis J. et al. (Xanthakis et al., 1995). [Ipumenenue BeiiBer-
aHasM3a HauboJiee 11e71eco000pas3Ho I U3YUEHUS JIOKAJIbHBIX U3MEHEHUH CUTHAJIOB (BBISABJIEHUS
TOHKOH CTPYKTYpbl CHUTHAJIOB, COJIEPKAIUX CKAaYKH, PE3KHUX IEPEXO/IOB U JIp.). ITOT IOAXOJ
HCITOJIb30BaH JI aHAIK3a ITpoliecca (JOpMUPOBaHUS IOHHBIX OT/I0KeHUH B CakckoM o3epe (Puc. 1).
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Puc. 1. lunamuka ¢GopMHPOBaHUSA MOITHOCTU JOHHBIX oTyioxkeHud (H, Mm) B Cakckom o3epe (1o
nanubIM [[locrakoBuua (IlloctakoBudY, 1934))

OmpeziesieHbl TOYKKA ONTUMyMa (PUIBTPAIIUM JAaHHBIX 10 HWIOHAKOIUIEHHWI0O W OCHOBHBIE
BpEMEHHbIE HEOJHOPOJHOCTH, KOTOPHIE BBI3BAHBI HAJUYMEM 3HAUHUTEIBHOro 6ejoro mryma’
(Puc. 2). B pesynbrate mporecca cxkaTus ObLIa yaaseHa OoJbIllas 4acTh 0OeJIoro IyMa, HO IIPH
3TOM YJIaJIOCh COXPAHUTD 91,8 % 3HEpPruur OCHOBHOTO CUTHAJIA.

* OTO HEUPEPHIBHBIA BO BPEMEHHU CIyYaWHBIHA IIPOIECC, B KOTOPOM CIIEKTPaIbHAs ILUIOTHOCTh MOIIHOCTH
OZIMHAKOBAa Ha BCeX YaCTOTaX.
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Puc. 2. Pe3yipTaTsl mpoliecca cxkaTus (MacmTabupoBaHus) 6€I0ro IIyMa U ONpeeIeHus
3HAYUTEJIbHBIX HEOJHOPOJHOCTEH B ITPOIIECCE MIOHAKOILIEHHUS.

I[lo  BelBJIeT-CIIEKTpOTPaMMe  ONpPEJIEHO  MATh  CaMOOBITHBIX  IAJIEONEPHOIOB
WIOHAKOIUIEHUs: 1-U mepuoa — 530 JieT (2230—1700 IT. 70 H. 3.), 2-H Nepuoj — 1400 JieT (1700—
300 IT. 710 H. 3.), 3-1 mepuos — 900 JeT (300 T. 710 H. 3. — 600 T. H. 3.), 4-1 TepuoJ; — 1000 JIeT
(600—1600 TT. H. 3.) 5-11 mepuo — 300 JieT (1600—1900 IT. H. 3.). AHTUYHOM 3II0X€ COOTBETCTBYET
60J1pIIIast 9acTh 3-TO ¥ PUHATIBHASA YACTh 2-TO NEPHUOA0B (POPMUPOBAHUSA JOHHBIX OTJIOKEHUH.

s uccimemyemoro Hamu 1000-jetHero mepuwoxaa (VI B. mo H. 3. — IV B. H. 3.) ObUIH
Hucroab3oBadbl BoccraHoBieHHbie .M. IllBerom (IllBer, 1978) mo pmaumabiM IllocTrakoBmua
(IlTocrakoBUY, 1934) BEJIMIUHBI pacxoabl BobI B peke JHemnp (Puc. 3a).

B wucciemoBaHHOM PpsiZly OTCYTCTBYET SIBHO BBbIPaK€HHas TPEHJIOBAas COCTABJIAIOIIAS:

T =0,0321 +1477,7; r* =0,0008. MHOro/IeTHAA HOPMA COCTABHJIA Q = 1474,45 M3/c, 3HaUYeHUE

Bapuanuu Cv=0,23, YTO NOATBEPIK/IAeT HECTAIMOHAPDHOCTh H3Yy4aeMOTO IIpoliecca, 3HaYeHUe
JKcIecca He3HauuTeabHO Oosibiie HysnsA (E=0,25), 4To ykasbIiBaeT Ha OIHOPOJHOCTH psia C
HeOOJIBIIION YaCcTOTOW CIyYalHBIX WM aHOMAJIBHBIX BBIOPOCOB (OTKJIOHEHWI), MOJIOKHUTEIBHOE
3HaueHHe acuMMeTpuu (A=0,58) yka3bpIBaeT HAa €IUHUYHBIE BHIOPOCHI B 00JIACTH MAaKCUMAJIBHBIX
3HAYEHUH, YTO MOXKET OBbITh MPOSIBJIEHUEM KJINMATHYECKH AHOMAJIbHO BJIQXKHBIX JIET, KOTZJA
pacxoyi BOABI IOBBIMIAJCA A0 3200 M3/c. MakcumasibHass 30Ha BeposATHocTH (68,5 %)
PEKOHCTPYUPOBAHHBIX JAHHBIX pPacxXofa BOABI TMPUXOJUTCA HA [AMANA30H BEJIUYUH 1000—
1600 M3/c, a Ha BEJIMYUHBI B aTiazoHe 1800—2000 M3/¢ — TOJIBKO 14 %.
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6)
Puc. 3. IloroguuHble u3aMeHeHUs pacxo1oB Boabl (Q, M3/c) B peke /[Hemnpa 3a nepuos VI B. 710 H. 3.

B xauectBe KpUTepud pa3aecsJieHUA aHOMAJ/JIbHBIX THIPOJIOTUYECKUX CI/ITyaIII/Iﬁ HCIIOJIb30BaHa

— IV B. H. 5. (no mauaeM I'.U. IIIBena (IIBerr, 1978)): a) 1000-/IeTHASA JUHAMUKA cToKa (0T 600 T.
BEJIMYMHA CPESHEKBAJPATUUECKOro OTKIOHeHus: (o0 ): mis Q>+0 omnpenensaoTcs CUIbHbBIE

JI0 H. 3. JI0 400 T. H. 3.); 0) rpaduK pacrpeseseHHbIX U B) HAKOIUIEHHBIX YAaCTOT BEPOSTHOCTU

W3MeHEeHHUs CTOKA.
pacripezieJieHUH CJIydaliHON BeJIMUUHBI Oy/IyT BBITIOJTHATHCSA CJIeIyIOIIe YCIIOBUA:

aHomayny, a Juis Q >+20 — ouyeHb CHJIbHBIE AHOMAJIUH, Tje O
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YcranoBisieHO, uTO B =63 % ciydaeB abCOTIOTHas BeIUYMHA aHOMAJIMH CpPEXHEr0JI0BOTO
CTOKa HE€ IIPEBBIIIACT 3HAYCHUA (o} , T.e. 3a BblmeyKaBaHHbIﬁ IOOO-JIeTHI/Iﬁ mepuo OTMEYEHO

I7Ie P — BEPOATHOCTH COOBITHSA, B JAHHOM CJIy4ae BEPOSITHOCTb He IIPEBBIIIIEHUS TOPOTOBBIX
370 et (37 %) ¢ CWIbHBIMH U 60 JieT (6 %) ¢ OueHb CHJIbHBIMH aHOMAJIMSAMHU THAPOJIOTHUYECKUX

3HAYEHUU aHOMAJINU CPEHETOJOBOTO PEYHOTO cToKa (Q).
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YCJIOBUM, KOTOpble, O€3yCJIOBHO, MOTYT BBICTYNIaTh WHIUKATOPAMH  DKCTPEMAaIbHBIX
KJIMMAaTHYECKUX COOBITHUH, CBA3aHHBIX C BEIMUMHOM aTMOC(EPHBIX 0CATKOB Ha BO0cOope.

Hamu ycTaHOBJIEHO, YTO Ha MPOTSDKEHUU THICAYESIETHA AHTUYHONH HCTOPUM B YHUCTIE
SKCTPEMAJIBHBIX COOBITUM OOJIBIIYI0 BEPOSTHOCTh HMEIU H30BITOYHO VBJIAXKEHHBIE, YeM
3aCylUIMBbIE TOAbI. B 4YacTHOCTH, Ha KaXKAble 100 JIET B IEPHOJ JO0 HAIIeH 3pbl BEPOATHOCTD
MPOSBJIEHUSI aHOMAJUA MaKCUMAaJIbHBIX M MUHHUMAaJIbHBIX 3HAUEHUH CTOKA COCTaBHWIa 0,240 U
0,163 COOTBETCTBEHHO. B mepuoj Halleld 5pbl BEPOSTHOCTh AHOMAJIbHO MAaKCHMAaJIbHBIX U
MHHHUMAJIbBHBIX BEJIMYMH CTOKA OIEHMBAeTCA I KakKAbIX 100 JeT Kak 0,230 u 0,195
COOTBETCTBEHHO.

CunbHBIE U OYEHb CHJIbHbIE aHOMAaJUM MHWHHUMAJIbHBIX 3HAUEHUU CPEHEr0/I0BOTO CTOKA
OmpesiesIeHbl JJIA TaKUX JaT: 94 U 4 IT. 0 H. 3., a TakKe 3 U 75 IT. H. 3. CUJIbHBIMU U OYEHD
CHJIbHBIMU aHOMAJIUSAMM MaKCHMAaJIbHbBIX 3HAUEHUH CTOKA OTJIMYAJIHCh 128, 16 IT. 10 H. 5. U 14,
78 IT. H. 5. B NHChbMEHHBIX HMCTOYHUKAX TPEKOB W PUMJISH HauOOJIbIllee OTPa’KeHHe HAIUIH
Ype3BbIYANHO YBJIa’KHEHHbBIE TO/IbI, KOTOPbIE ITEPEHOCHUIUCH HAPOOM TsIKeJlee, YeM 3acylLINBbIe
(Bapar, 1989: 24). K upe3BblyaliHO HEYPOKaMHBIM M TOJIOAHBIM TroAaM B Bocrounoii EBpome
oTHOCHTCA 16 T. 7o H. 9. (Bapari, 1989: 228). B nepeune JieT ¢ HEAOPOIaMH OT U30bITKA BJIaTd Ha
BocrouHo-EBporieiickoii paBHUHE OTMeUeHbI 15 U 80 IT., a OYeHb CHJIbHbIE HaBOJHEHU B EBporie
3aperucTpupoBaHsl B 15 u 79 1T. (Bapari, 1989: 23).

Hcrnonb3yst MHTErpaibHble KPUBbIE MOJIYJIBHBIX K03 GUIIHEHTOB AUHAMUKU cToKa (Puc. 4),
y/laeTcss CHSATh BBICOKOYACTOTHBIE CHTHAJIBI M, OJyiarofaps S5TOMY, BBIIBUTH OTKJIOHEHHUS OT
MHOTOJIETHEHE HOPMBI, OIIPEJEIUB MHOTOBEKOBBIE IIEPHOJBI THUAPOJOTUUYECKOTO IpOoIiecca.
B pesysibTaTe aHaIM3a XOPOIIIO IIPOCIEKUBAETCSA [BA MHOTOBEKOBBIX IIEPHO/A: 1-H mepuos — 600—

50 IT. 0 H. 3. ((j, = 1462,52 M3/c), I KOTOPOTO XapakTepHO mpeobsamanue (0koso 65 %
3HAUEHUN) BEJINYUH PACX0[0B BOJIbI MEHbBIIIE MHOTOJIETHEH HOPMBI; 2-1 MEPUOA — 50 T. 0 H. 3. —
400 T. H. 3. ((j,, = 1489,10 M3/c), B KOTOpPOM, HAIIpOTUB, MpeoOsamaioT (59 %) BEJTMYUHHI,
IIPEBBIIIAIOIIE MHOTOJIETHIOI HOPMY IIPU HATUYHH (10 240 T. H. 3.) HapacTaHUs BOAHOCTH.

& 2(K-1)

[

4t

2

0.,

3

-4

-6

-8 t
o o o o o o o o o o o o o o© o o o o o o
o ¢ o v o ¥ o n o n o n o 9 n o 9 o 9 o
¢ ¥ & ¥ ¥ ¢ ® & & 5 5 O < < & & 8 & 3

Puc. 4. lHTerpasibHble KpUBbIE MOAYJIBHBIX KO3GGUIIMEHTOB U3MEHEHHUs PacX0/I0B BOJIbI B PeKe
Huenp jy1a nepuoga ¢ VI B. 7o H. 3. 110 IV B. H. 2.

Pybesx ThIcsTuesIeTHII XapaKTepU30BaJICs U3MEHEeHHEeM MPUPOIHO-KJIMMAaTHUECKUX YCIOBUM:
c I B. H. 5. ycTaHAaBIUBAETCA CYXOU M TeIIBIA KiauMar, B I B. H. 3. Hadaslach HoBass Humderickas
TpaHcrpeccusa YepHoro mops. Ho yxke ¢ kon1nia Il B. H. 3. oTMeuaeTcsa NOHMKeHNE 3aCYIILIUBOCTU U
yBeJIMUEHNE BJIAKHOCTH, KOTOPOE OTMeUaeTcs Ha BCeM MPOTIKEHUH meprojsia 180—350 IT. H. 3. U
TOJIbKO ¢ KOHIIa IV B. H. 5. BJIa’KHOCTh BHOBB ITOHMKaercs (Bbapar, 1989: 18).
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I[IpumenuB BeilBier Maiiepa, omnpeneseHbl OCHOBHble Hu3kouactoTHele (HY) wu
BbIcOKOYacToTHble (BY) rapMoHUKM HW3MeHEHUs THAPOJIOTHUUECKOTO IIpoliecca BO BpPEMEHH.
B pesysibrate cCKaTHA HUCXOAHBIX JaHHBIX (Q) € HCIOJIB30BAaHHEM METOZla KOMIIPECCHUU
mobasibHOTO TIopora, sHepruss HY curnana (A, a) coxpaHeHa (BoccTaHOBJIEHA) HA ~ 99,8 %,
oOHysieHUe BeUBJeT-KO3(pDUIeHToB OBbI0O HE3HAUYHTeJIbHO (~ 0,2 %), YTO II0Ka3ajo
3¢ GEeKTUBHOCTD BhIOOPa QYHKIINU BEHBJIET-TTPE0OPA30BAHHUA.

Pasyio;keHne BpeMeHHOro psja Q IIPOBOAMIM JI0 YPOBHS BBIWIEHEHHS IIaIe0TPEH/A,
KOTOPBIH MOKHO OIIHCATh c IIOMOIIIIO dyHKIIIN dypre:

T, =1434-35,5-c0s(0,0038) +65,11(0,0038), r’=0997, 4uro 06GecHeYHIO  BO3MOKHOCTD

IPOC/IEIUTh TapMOHUYECKHWE W3MEHEHUs Pa3JUYHbIX YPOBHEH JIOKJIM3alUd C IIOIIAroBOH
BelBieT-QuIbTpanyeld Ha amnmnpokcuMmupyomue (A, a) u Aeranusupywoiue curHaisl (D, d)

9

(Puc. 5a, 6). BeiiBner-gexomnosunua umeer Bum: Q(t) = Ay(t) +Z D,(t). Jdna ompeneneHusa
i=1
TapMOHHK Pa3JINYHBIX BpEMEHHBIX MAcIITa00B M YPOBHEH JIOKAIU3allu HAMH CO3/1aHa BEUBJIET-
cuekTporpaMmMa (a = 1...256) ruzpoJiorudeckoro mporecca (Puc. 5B), Ha KOTOPOH OTYETIIUBO
BuaHEI HY m BY rapMoHWMKH H3MeHEHHUs CTOKAa IIPU Pa3JIMYHOM BpPEMEHHOM Maciitabe a.
Ha Puc. 5B XOpOIII0O BHU3yaJU3WPOBAaHbl 5 HU3KOYACTOTHBIX IEPHOJIOB  (HOPMHPOBAHHUS
THUPOJIOTHYECKOTO MPOIECCca, KOTOPHIE ONPe/ieJIeHbl Ha CIIEKTPOrpaMMe IePeX0/laMH 3aTEMHEHU S
yepes HyJsieBoe 3HaueHue: I — 600—410 rT. 710 H. 3. (Q = 1436 m3/c), II — 410—200 rT. 710 H. 3. (Q =
1489 m3/c), III — 200—50 1T. 710 H. 3. (Q = 1492 m3/c), IV — 50 I. 710 H. 3. — 240 T. H. 3. (Q = 1509
M3/c), V — 240—400 TT. H. 3. (Q = 1433 M3/c). Pe3ysibTaThl AEKOMIIO3UITUY rapMOHUK (Puc. 6) 6bL1H
HCIIOJIb30BAHBI VI OIPEAesIEHUs TEPUOUYHOCTH TH/IPOJIOTHYecKoro mporiecca. C ITOMOIIBIO
®ypbe-aHaM3a BBIABJIEHBI OCHOBHBIE MEPUOABI (p) U3MEHEHHA CTOKA: IPH MaciiTabe a = 32 —
58,8 u 62,5 roga (Puc. 6a); a = 64 — 125,0 u 142,9 roga (Puc. 60); a = 128 — 166,6 1 250,0 roza
(Puc. 6B); a = 256 — 333,3 roga u 500 JjeT (Puc. 6r). [Ipu ompe/ieJileHUM OCHOBHBIX IMEPHUOOB
TpeH/| ObLJI CHAT U B35Ta IOIIArOBas Pa3HOCTh CPEJHEMHOTOJIETHEr0 3HadYeHHsa Q, T.e. cpeiHee
3HaUYeHUe paBHO Hysio (const). BbIsgBieHHE aHOMAJbHBIX 3HAYEHHH, MHOTO- U MaJIOBOJHBIX
IIEPUOJIOB TPOBEJIEHO Ha OCHOBE IIPE/IBAPUTEIbHOU KPaTHOMACIITAaOHOW BeHBJIeT-(PUIBTPAIIUN
(Puc. 7) UCXOTHOTO THUJIPOJIOTUYECKOTO psizia. [J106ambHBIH 1000-JIETHUA MHUHUMYM CTOKa BOJIbI
(Puc. 7a) ycTaHOBJIEH Ha OTMETKE 300420 T. JI0 H. 3., IJI0OaJIbHbIe MAaKCHMYMbI HaOJTIOAIUCh B
XPOHOTOYKAX 350+20 T. JI0 H. 3. U 150+20 T. H. 3. OmpezeneHo 5 Hanbojee MOJHOBOHBIX
IIepUOI0B BeKOBOH pasmepHoctu (Puc. 70) — 520—460 TIT. 70 H. 3., 400—320 IT. 0 H. 3., 250—
180 rT. A0 H. 3., 100 T. IO H. 3. — 20 T. H. 3., 80—220 IT. H. 3.; U 6 MaJIOBO/IHBIX IIEPUOJIOB — 600—
520 IT. JI0 H. 3., 460—400 IT. JI0 H. 3., 320—250 IT. JI0 H. 3., 180—100 IT. /10 H. 3., 20—80 IT. H. 3.,
220—400 IT. H. 3.
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Puc. 5. BeliBier-1eKkoMIIO3UIMsA THAPOJIOTHIECKOTO psijia 3a iepuoa VI B. 10 H. 3. — IV B. H. 3.:
a) IEKOMIIO3UIINA PsA/ia; 0) BEUBJIET-/IEPEBO SHEPTHUU COXpAHEHUS (PEKOHCTPYKIIUN) UCXOTHOTO
CHUTHAJIa; B) BEPXHsSA YacTh rpadrKa COAEP:KUT UCXOHBIN curHas (Q), HUKHsAS YyacTh rpaduka
IIOKa3bIBaeT CIIEKTPOTpaMMYy C BeiiBieT-koaddunuentamu [W(a,b)]
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Puc. 7. Beiipiier GuibTpaiiui pUTMUKU TH/IPOJIOTUYECKOTO MPOIecca Ha MPOTKEHUH ITepUozia ¢
VI B. 10 H. 5. 10 V B. H. 3. IIPU KpaTHOMACIITaOHOM aHAJIN3€: a) 4-TO nopsaka (31,25 roga); 6) 5-ro
nopsjika (62,5 roza); B) 6-ro mopsjka (125 JieT); r) 7-ro nopsjaka (250 jer).

4.2. ITareoreorpaduueckKne 3Tanbl ¥ KJIIOUYEBbIE COOBITUSA aHTUYHON HCTOPUHU
CeBepHoro [IpuuepHOMOpPbSI

AHann3upys KauyecTBEHHO OTJ/IMYalolnuecs Iajieoreorpaduyueckue STallbl HA HPOTSKEHUH
VI B. 10 H. 5. — IV B. H. 3. ¥, BO3MO’KHO, B TOH WJIX HHOU CTEIIEHH, JETEPMUHUPYIOITHAE COITUAIIFHO-
SKOHOMHYECKHE W IIOJIUTHYECKHue COOBITHA aHTHYHOU uctopuu CeBepHOro IIpmuepHOMOpPBS
(Tabsuia), HEBO3MOKHO O0OOHTH BHUMaHHeM ckudckuii joroc I'epomora. Tem 0ojee, UTO
MIPUOPEKHYIO TIOJIOCY, B3aHATYI0 TPEYECKMMH TOpPOJAaMU-KOJIOHHSAMU MeXay BuszaHTuem wu
OnbBUeH, BKIIOUHUTENbHO, ['epofoT 3HaeT Ha ocHoBaHwu aptomcuu (Hedixapar, 1982: 230).
OnHako, He coBceM sicHO, Korzia I'epogotr 6su1 B OsibBuM (B KpbIMy OH He OBIBaj): y:Ke B BIIOXY
KpPaTKOBPEMEHHOTO TOTeIUIeHUs (T.e. MocJie 450 T. JI0 H. 3.) WIK He3anoJro a0 storo (Kapriok,
2010: 43). CBemenus I'eposoTa CBUAETEIHCTBYIOT O XOJOAHOM KaumatndeckoMm (oHe CeBepHOTO
I[IpuyepHOMOPBS, IIPUTOM, YTO €ro II0e3JKa AJIujIach He 0ojiee HECKOJBKHX Heelb JIETOM H O
CYPOBOCTH 3UMHUX XOJIOZIOB OH MOT 3HaTh TOJIPKO OT CBOMX MH(MOPMATOPOB — MECTHBIX I'DEKOB
(Kapriok, 2010: 43). Ha ocHOBe n3yueHus Haubosiee TOYHO JaTHPOBAHHOTO SKCIEPUMEHTATHBHOTO
Matepuana (B oOIIed CJIOKHOCTH Oosiee 30 HE3aBHUCHUMBIX WCCIEAOBAaHUIN) YCTAaHOBJIEHO
(KitmmeHKo, 2004: 17—-19), YTO B paHHEH CyOaT/IaHTHYECKOU 3II0Xe IMPOU30IIes aCHMMETPUYHBIN
JIBOMHOW XOJIOMHBIA SMHU307, B KOTOPOM JiBa ATalla IIOXOJIOJJAaHUS OBLIU  pasfesIeHbl
KpPaTKOBPEMEHHBIM IIOTEIJIEHUEM IMPUMEPHO MeXAy 450 u 380 IT. A0 H. 3. EcTh ocHOBaHUs
110J1araTh, YTO BO BpeMsi 'epo/ioTa cTelleHb YBIayKHEHU Oblyla BhIIIIE, YeM B COBPEMEHHYIO BIIOXY.

Taosmmma 1. I'uzposiornyeckasi MHTEPIPETaIus majeoreorpadguyecKrux 3TaroB U KII0UeBbIe
coObITuA aHTHYHOU uctopun CeBepHoro [IpuuepHOMOpbs

[Taneoreorpaduueckue 3Tanbl U UX TUAPOJIOTUUECKAs
xapakrepuctuka (mo Puc. 1)

MIpEeBBIIIIEHTE COKpalleHue ConyasibHO-3KOHOMUYeCKue U
HOPMBI* pedHoro 9KOJIOTUYECKHE CUTYyalluu
XPOHO30HBI XPOHO30HBI o
PEYHOTO CTOKa, % OT
CTOKa, % HOPMBI*

T'oaml 10 H.3.

B nepuos 700—500 IT. 710 H.5. KJIUMAT
700—600 - cran cyxuMm u TembiM (Bapari, 1989:
12).
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Maxkcumym MOYBOOOpA30BAHUS
CTEMHBIX IM0YB — 2650 JI.H. (MakCuMyM
T'omepa) (VBaHoB, Jlucenkwii, 1995:

907, puc. 1).

600-520

4,75

Kiaumatr B 600—500 IT. 70 H.3. OBLI
cyxuM u TerwibiM (Bbapar, 1989: 12).

B CeBepo-3amnaguom IIpuuepHOMOpbE
(ror JyHaii-/[HeCTpOBCKOTO
Mexaypeubsi) B VI-V BB. 110 H.3.
IocejlecHUH He OBLUIO, Ha 4YTO B
HEMaJIOH CTEIleH! BJIMSLIIA
3aCyILIUBOCTD TEPPUTOPHH,
MIPE/ICTaBJISABIIEH COOOH OOIIUpPHBIE
crenu (OXOTHHUKOB, 1990: 45).

520-460

0,41

Oxo0J10 500 IT. 70 H.3. OY€Hb OBICTPO
ITPOU30IILIO IIOBBIIIIEHHE
VBJIQKHEHHOCTH, a BO3MOKHO, U
MoHIMKeHne Temieparypbl (Baparr,
1989: 12).

CoBpeMeHHBIII apeajl COBMECTHOTO
MMPOU3pACTaHUsA JPEBECHBIX IIOPOJI,
KoTopble ObLIH B 'epomoToBoii ['uiee,
XapakTepusyeTcs OcafKaMHu 450—470
MM/TOl; CpeAHEsSHBAPCKUMU t = -4+-
60 C, cpegHEUIOJIbCKUMHU +20-21 ° C
(KpemeHnenkuii, 1991: 156).

JlakyHBI B CyIIECTBOBAaHHWH OOJIBIION
CeJIbCKOX03ANCTBEHHOU OKpYyTH
OnpBUU €O BTOPOM —  TpeTbeu
yerBepTH V B. 10 H.3. (KpbDKULKHUT U
JIp., 1989: 220).

460-400

3,65

C mocnenmHed Tpetd V B. JI0 H.3. B
TeYeHHe CTa JIET BJIAXKHBIN KJIUMAaT Ha
ore EBponbl CMeHseTCs Ha
3aCyILTUBBIN u B 3TOT
MPOMEXKYTOUYHBIN KCEPOTEPMUYECKUH
Iepuoj; OTMEUYeHbl /Ba KOPOTKUX
vHTepBaIa 3acynumBocta (Baparn,
1989: 14).

MuHUMYM IMOYBOOOPA30BaAHUSA
CTEMMHBIX TOYB 2420 Ji.H. (I'eposiora)
npu MaKCUMyMe COJTHEUHOU
akTuBHoct (2500 J.H.) (lBaHOB,
Jlucenkwuii, 1995: 907, puc. 1).
Kpeimckaa Ckudusa. IlocreneHHbIN
POCT YHCJIEHHOCTH HaceJieHus B V B.
110 H.3. (KosTyx0B, 2012: 29).

400-320

6,43

B IV — cepenune III B. 10 H.3. Ha
TeppUTOPUU CeBepHOTO
[TpuuepHOMOpBS yYCTaHOBUJICA
kauMaTudeckuil ontumym (Mesies,
1997: 8).

[Ipu ompenesieHUU OCTATKOB YTJIEH,
JIPEBECUHBI aHTUYHOTO BPEMEHH U IO
MIBLJIBIIEBOMY aHAJIU3Y Ha
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EBpomnetickom bocnope (KepueHckuii
I1-OB) OTMEYEHbl TaKHe XBOHHbBIE, KaK
eib u cocHa (IV B. 1o H.D.)
(KpyriukoBa, 1975: 22).

Kpeimckaa Ckudwuda. IlpoposxeHue
pocTa YHCJIEHHOCTH HaceJIeHUs B
nepBoii mosioBuHe IV B. 70 H.A. U
PE3KOM CKayKOOOpPa3HOM pOCTE BO
BTOPDOU TIOJIOBUHE JTOTO CTOJIETHUS
(KontyxoB, 2012: 29).

Kpeimckasa Cxudusa. IV — mnepsble
necatwietusa III BB. m1o H.3. Crudsl
3aHUMaJIN TOYTHU BCIO CTEMHYIO YaCTh
nosryoctpoBa (KostyxoB, 1993: 206).
MakcuMaJbHBIA paciBeT
OsBpBUMCKOTO TOCyZIapcTBa B KoHIlEe IV
— neps. noJ. III B. 1o H.5.
(Kppixunkwii u ap., 1989: 220).
Bpewms HanboJibIIero
SKOHOMHYECKOTO Pa3BUTHS
OnwBuiickoro mosuca (cepeauna III B.
JI0 H.3.); B 331 I. 10 H.D. — IIOXO[],
3onuproHa (AHTUYHBIE TTOCETIEHUS
Hwuxuero [ToOyxbs:
(ApxeoJsioruueckasi KapTa), 1990: 120).

320-250

7,51

Ha py6exxe IV-III BB. 10 H.3. IPOUCXOIUT
Tepexo;t oT MIPOXJIa/THO-BJIA’KHOU
KJIMMaTUYeCKOH (a3bl K TemIo-Cyxou
daze (BUHOKYpPOB, 2007: 24).

N3-3a perpeccuu mopd B HimmkHem
[TogHecTpoBBE KYJABTYPHBIN CJIOU C
Haxoakamu amdop IV-III BB. 710 H.5.
HaXOJIUTCS HITKE YPOBHS
coBpeMeHHON TmOUMBI (OXOTHUKOB,
1990: 46).

B CeBepo-3anaguom Kpsimy B Hauase
IIT B. 10 H.3. B CcaMOCTOATEJIbHBIE
IOCEBBl BBIXOJIUT POKb KAK OTBET
MeCTHOTO KpEeCThSHCTBA Ha
VXyIlIeHNE KIUMaTHYEeCKUX YCJIOBUU
(Stolba, 2012: 359).

C pe3kuM mNOTelJIEHHWEM KJIUMAaTa B
IIIB. A0 H.3. CBA3aHO 3allyCTEeHUE
MMPUYEPHOMOPCKHUX CTemneldl U THOeIhb
Benukou Cxkudum (ITosuH, 1984: 24-
33).

Kpsimckasa Ckudus. C KoHIIa IEPBO
yeTBepTH Win nepsoii Tperu III B. 10
H.3. Hauajiach cMeHa ¢hopM
XO3AHCTBEHHOH JIeSITeIbHOCTH,
HaceJieHUe OCTaBUJIO CTEITHbIE
parionsl mosyoctposa. K 7o rr. 111 B.
JIO H.3. IPOUCXOJIUT NCUE3HOBEHUE
KOY€eBOTO HaceJIeHUs B
Mpu4YepHOMOPCKHX crersax (Koaryxos,

1993: 206).
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250-180

3,40

Bmnots 1o cepeunsl 111 B. 10 H.3. Ha
TeppuTtopuul CeBepHOTO
[IpruepHOMOPBS cOXpaHAICA
KIuMaTudeckuii ontumyM (IeBses,
1997: 8).

Menkue pa3zMepsbl HCKOTIaeMbIX
PaKOBUH Ha MOCEJIEHUU
PaHHESLTMHUCTUUECKOTO BpEMEHH
Kesnpmreiix 1 (C.-3. KppIM) yKa3bIBalOT
Ha TO, YTO KJIUMAaT B 3TO BpeMs (/10
270 I. 0 H.3.) ObLI O0JIee MATKUM,
yeM coBpeMeHHbI (CHeruH u fp.,
2014).

OuHaAIBHBIN 5Tall MAKCUMAJIBHOTO
pacnera OJIBBUNCKOTO TOCyAapCTBA
npuitesicd Ha neps. noJ. I B. 7o H.5.
(KpboKULIKHH | 7p., 1989: 220).
[Ipekpaienue *kxnu3HU Ha
OOJIBIITMHCTBE ITOCEIEHUH XOPbI
OpBUY B KOHITE BTOPOU YETBEPTH —
cep. I1I B. 10 H.3. (KpbDKUIIKUT U 1P.,
1989: 220); B KOHIle IEPBOU TPETH
III B. 1o H.5. (MapueHKo, 1982: 62);

B Hauasie TpeTbelt ueTBeptH 111 B. 10
H.3. (Py0OaH, 1985: 43).

I'ubesnb mocesieHu 1o
JIHeCTpOBCKOMY JINMAaHY B HauaJjie
Tpetbeit yeTBepTH 111 B. /10 H.5.
(MeJroxoBa, 1971).

180-100

2,04

IToumxenue yBaaxxkHenus c 11 B. 70
H.3., )KapKUU CyXOU KJIUMaT
npoaepxasceda 1o koHna I1 — nagasna

I B. 10 H. 5. (BUHOKYPOB, 2007: 24).
CropoBO-TIIBLIIBIIEBOM aHAIN3 P00 U3
KyJIbTYPHBIX OTJIOKEHUH HA TOPOIUIIE
«Yarika» mokasaj, uto co II B. 710 H. 3.
cTaiu mpeobJ1aiaTh pacTeHus,
cBOMcTBeHHBIE cTenu (JIeBKOBCKas,
1970: 24).

K py6exy II-I BB. 10 H.5.
YCTaHOBUWJIACH UCKJIFOUUTEIHHO
’Kapkas IoroJia, UTo MOTJIO
CTUMYJIUPOBATh 3aXBaT U 3aceJIEHUe
3amagHoro KppiMa mo3jHuMM
ckudamu (Kyraticos, 2013: 40, 205).
Kpsivckasa Ckudus. /o konmna II B. 10
H.3. IpoloJIKaeTcs cMeHa (opm
XO3SIMCTBEHHOU AesITeJIbHOCTH,
HaceJIeHUe OCTaBJISIET CTEITHbIE
paiions! nosyocrposa (KoaTyxos,
1993 206).

Ot cepenunsl 11 B. 710 H.3. /10 pyOerka H.3.
ceJIbCKoe X035UCTBO KOHIIEHTpUpyeTes y
ropoackux creH OnbBun (KpbIKUIIKAH U

Iip., 1989: 101).
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100-0

4,21

I B. 10 H.5. OB IPEUMYIIIECTBEHHO
M30BITOYHO YBJIAKHEHHBIM; C 60 TI0
13 IT. JI0 H.3. BKJIIOYUTEIHHO
OTMeYeHO 10 BaakHbIX JieT (Bapatrir,
1989: 16).

ABayn3 npUIbIEI 13 Mia CaKkCKOTO 03.
MMOKA3aJI, YTO BIUIOTH JI0 TIEPBBIX BB.
H.3. B €ro OJIMKAMIIeM OKPYKeHU!
pociu 1iy6, B3, OyK, rpal, mbLIbIa
KOTOPBIX BCTPEYAETCS TOJIHKO B
Mpe/iesiax apeajioB 3TUX APEBECHBIX
nopoy, (Kpyriukosa, 1975: 21).

T'oapl H.3.

0-20

4,21

C I B. H.5. B IEPUO/] TOCIE0TLBUUCKOM
TpaHCIPECCUH HavaJlach BJIaXKHAA U
npoxsagHasa dpaza (Msanos I'.11.,
[IImypaTko, 1982).

KopoTtkas ¢asza amroBooOpa3oBaHUsA
(cal ~2000 J1.H.) IO pe3yabTaTAM
M3YUeHUA MOHMMEHHBIX IIOYB
(AnmekcaHIPOBCKHH,
AnekcaH/ipoBcKas, 2005: 185, puc.
40).

[To apxeoJIoOTHUECKUM TaHHBIM
nagamadTel CeBepo-3anaiHOTo
Kppima B 1iepBbI€ BB. H.3. BKJIIOUAIU
JIpEBECHO-KYCTapPHUKOBYIO
pactutesnbHOCTH (IToarOpOoAeKuiA,

1994: 27).

20-80

0,86

ITo cBoticTBaM MOYBBI, TOTPEOEHHOM
nog HuxxanuM TpadgHOBBIM BajioM, B
1epuo/, KOTOPBIU MPeAIIeCTBOBA €r0
coopy:keHHIo (TepBas moyioBrHa I B.
H.3.), KJIUMAaT ObL1 O0Jiee CyXum
(JTuceuxwuii u Ap., 2013: 549).

B necocrenu u crenu JJHecTpoBCKO-
IIpyrckoro mexaypeubs ¢ I B. H.5.
KOHI[eHTpaIus MaMATHUKOB
capMaTrckux riemMeH (/[3uroBckuii,
1992: 50).

Kpsimckasa Ckudus. C cepenunsl 1 B.
H.3. ¢ 3aBepuieHueM B I1I B. H.3.
[IpekpaieHue *ku3HU Ha
OoJstbITMHCTBE TToceieHui CeBepo-
3amagHoro KppiMa v BHEITHEH
rpanurie npearopuii (Kosityxos, 1993:
206).

80-220

4,07

YBeanueHune BIaXKHOCTU U
TIOHMKEHUE 3aCyIITUBOCTH
orMmeuaercd ¢ koHiia II B. H. 3. (co 180
r.) (baparr, 1989: 18).
MakcumasibHas 3a nocjaegHue 5000
JIET CKOPOCTh IIOYBOOOPa30BaHUS
CTENHbBIX I0YB 1850 JI.H. (2-#1
cpeHeBeKOBbI MakcuMyM) (VBaHOB,
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Jlucenkuii, 1995: 907, puUC. 1).

B necocrenu u crenu J[HECTPOBCKO-
IIpyrckoro mexxaypeuss Bo II B. H.5.
MIPOIO/IKUIIACH KOHIIEHTPAIUA
NaMATHUKOB CAPMATCKUX IJIEMEH
(JI3UroBCKHUH, 1992: 50).

220-400

2,17

Cyxo#1 ¥ TeIUIbIA KJIUMAT, KOTOPBIH
ycTaHoBWICA ¢ I B. H. 5., coxpaHseTcs
oyt 710 KoHma II B. H. 3. (bapar,
1989: 18).

ITouyBa o/ KypraHom capMaTCKON
smoxu (II B. H.3.) uMeeT OoJiee
apUHBIN 00JIMK 0 CPABHEHUIO C
coBpeMeHHBIMU noyBaMu (I1BaHOB,
1992: 38).

B pumckoe Bpems (1o cep. III B. H.3.) B
COCTaBe OXOTHUYbEH JOOBIYU Y
HaceJIeHUA OJIbBUMCKOU XOPbI
BeJTylllee MeCTO 3aHSJIA CTEITHbIE BUbI
B pe3yJIbTaTe UCCYIIeHUs KJIMMaTa 1
BBIPYOKH JsiecoB (KypaByies, 1994:
251).

Kpwivckasa Ckudus. B I11 B. H.5.
(prHANMBHBIN BTall JIENOMYAIUY B
CeBepo-3anagaom Kpeimy n'y
BHEIITHEN TPAHUITbI TPEATOPU
(KoaTyxoB, 1993: 206).

MoIIHBIH CJIOH MOKapHUINa Ha BCer
wiomaau OJIbBUU ITEPBBIX BEKOB H.3.
CBSA3aH C MEePBBIM "TOTCKUM"
pasrpomom 232-235 rT. (KpanusuHa,
2002).

Oxkosio cepenunnl 111 B. :KU3HB Ha
nocesieHnax CeBepo-3anagHoTo
Kpsima obpriBaercs (Illersios, 1978:
134).

OuibBUS B pe3yJsIbTaTe HauboJiee
MaccoBOTO IIOX0/a
CEBEPONPUUEPHOMOPCKHX IIJIEMEH
269-270 IT. ObLJIa IOJTHOCTHIO
paspyliieHa U OJTHOBpEMEHHO
MOTHUOAIOT MOCJIETHHE TOPOUIIA
OJIbBUMCKOU NTepudepun
(TopoxoBckuii u 7p., 1985), a Tak:Ke
HUKHETHEIPOBCKHE TOPOIHUIIA
(ITorpeboBa, 1958) (mo: (KpanuBuHa,
2002)).

IV B. H.5.

ITepuosa 180-350 IT. H. 3.
XapaKTepU3yeTCs MOBBIIIIEHHBIM
YBJIQXKHEHUEM U TOJIBKO C KoHIa IV B.
H.3. BJIAYKHOCTD TToHmKaercs (bapar,
1989: 18).

*HopMa PEYHOTI'O CTOKaA OIIpeaeJIEHA KaK CPEAHEIOA0BOE 3HAYEHHNE PACX0OA0B 3a VI B. 10 H.3. —

IV . m.3. (Q =1474M%/c)

98




European Geographical Studies, 2016, Vol.(11), Is. 3

Fepomor mucan: «CrpaHa ckudoB mpezacTaBiser coboir Ooraryr0 TpaBOH U XOPOIIO
opolraeMyo paBHUHY. [10 3TON-TO paBHHUHE IPOTEKAET ITOUYTH CTOJIBKO K€ PEK, CKOJIPKO KaHAJIOB B
Erunre» (Iepomot, 1999: 1V, 47). Ilo HaleMy MHEHHIO, OTMEYEHHYI0O 0COOEHHOCTh OOMJINS PeK
(T0BOJTBHO YacCTyIO TIOBTOPSIEMOCTh MX PyCeJI IPH JIBUKEHHUH C 3amaja Ha BOCTOKEe WU OOpaTHO)
HeJIb3s TPaKTOBAaTh KaK CBUJIETEJILCTBO HX BBICOKOM BOJHOCTU. JTO, HAa IIEPBBIA B3IVIA,
HEOXKHJJAaHHOE CPAaBHEHUE C OPOCUTEJIbHBIMHU CHCTEMaMU, HaXOJHUT CBoe OObsICHEHUE B (PUBHKO-
reorpaduyecKux U ruziporpadpudeckux ocobeHHoCTsX [IpruepHOMOPCKOM HUBMEHHOCTH, KOTOPbIE
OT aHTUYHOCTHU U JI0 HAIIlETO BPEMEHU OCTAINCh Hem3MeHHbIMH. Ecoiu T'epomoT, mpubbIB MOpeM B
Top:kuie bopuchenuTos, menan noe3aku mo I'mmanucy u BopucdeHny, NpoILIbLI BAOJIL OEPEroB
ITonta Bo ®pakwuio, 3ae3kas BO Bce NMPUOpPEXHBbIE TOProBble TopoAa W Oyim3ko Bo ®Ppakum
no3HakoMmwics ¢ Jlynaem (Kpeueros, 1889: 458), To sinuHble BrieuaTeHus o pekax Ckuduu oH
MIPEUMYIIECTBEHHO COCTAaBWJI IO HIDKHUM, MPUYCThEBBIM YaCTAM PEUHBIX JIOJUH. Mcmosb3ys
kapty I'epomoroBoii Cxkudum (Kpeueros, 1889, puc. Ha c. 463), MO I0:KHOH CTOPOHE CKH(MCKOTO
kBazpata oT p.Tuapant (coBp. Oiur) nmo bopuchena (/lHempa), HaMH pacCUUTaHO, UTO
TEOPETHYECKH, ecii Obl ['epo/IoT MOT MPOWUTH 3TOT IyTh BAOJb CeBepo-3amaJiHOTO MOOEPEKbs
YepHOro MOpsi, TO Ha HPOTS?KEHHUU 840 kM OH OBbI IepeceKk Q7 CYIIECTBOBABIIMX B TO BpPeMs
PEYHBIX JIOJINH, T.€. Ha Ka¥KJIble 100 KM IyTH MPUXOIUIOCH ObI 110 OTHOH peKe.

I'epopnot, cpaBHUBas bopucdeH ¢ ApyrumMu pekamu, 3aMedaeT, YTO «BOJla MPUATHA Ha BKYC
JUIS TINTHS U TIpo3pavHa (110 CpaBHEHUIO C BOJIOH JIPYyTrUX MYyTHBIX pek Cxudwun)» (I'epomor, 1999,
IV, 53) (xypcuB aBTOpOB). Masible peKu 110 CPABHEHUIO CO CPEAHUMHU PEKAMU UMEIOT HOBBIIIIEHHbIE
BEJIMYUHBI MYTHOCTH, T.€. CTOK B3BEIIIEHHBIX HAHOCOB MEHBIIIE, €CJTH ILJIOIIAAb BOA0ocOOpa OoJIbIIe
(IITBebc, 1974: 152). IToaTomy, ec1u B COBPEMEHHBIX YCJIOBUSX B HU30BbsAX [lyHasi, /[Hectpa.
0. Byra u /lHenpa BeJIMYMHA, XapaKTEPU3YIOIIAsA MOCTYIUIEHHE HAHOCOB C OacceliHa B PyCJIO
PEKH, He MPEBBIIIAET 25, TO, K IIPUMEPY, B BEPXOBbsAX KasmbMmuyca, MpeAropHOA U TOPHOH YaCTsX
Kpeima ona pgocrturaer 500-750 (IIIBebe, 1974, puc. 8.2). B CcOBpeMEHHBIX YCIOBUSAX,
CpelHero/ioBasi MyTHOCTh Mauiblx pek Oacceiina IOk. Byra, omenHuBaercs B Ipezienax 200—
300T/M3, HO B IIEpUOJBI IOJIOBOAbS U JIOXK/EBBIX ITABOJIKOB OHAa Bo3pacraeT B 1,6 pasa
(ArpoxyIMMaTHYEeCKUH CIpaBOYHUK 10 HwukosaeBckod obsactv, 1959: 92). Pasznumums
B IIOTEHI[MaJIe HaKOIUIEHUsI HAaHOCOB IpU cpaBHeHHWU OacceriHoB /[Hempa, IOxk. Byra u /[Hectpa
MOKa3bIBAIOT COBPEMEHHBIE OIIEHKU PE3YJIbTATOB 3TOTO IIpoIecca 3a 300 MOC/IEHUX JIET OCBOEHUS
TEPPUTOPUN: MaKCHMasJbHAasA MOIIHOCTh OTJIOKEHUU B pycjaax M IMOHMax CaMbIX MaJIbIX peK
(muHOM 10—25 kM) ycTraHOBJIeHa i OacceiiHoB /[Hectpa (5—6 m) u IOxk. Byra — Gosee 6 m
(Cumopuyk, 1996: 34, puc. 1).

[Ipu myTelecTBUN Ha CEBEP BOCHPHUATHE MECTHOTO KJIMMAaTa BCeryia OTHOCUTEILHO U OCHOBOM
CPaBHEHUSI CTAHOBATCS TPUBBIYHBIN KJIMMAT MeCTa POKJIEHUS WIN JIJIUTEIHHOTO IPOXKUBAHUS.
B onenke kimMara CKudHUU Kak XOJIOJHOTO aHTHYHBIE aBTOPBI, BKJIOUasi ['eposoTa, MpaKTHYECKU
COJIUIAPHBI, YTO OTMEeUYaId MHOTHE aBTOpPhI (Kapiiok, 2010, ¢. 43, 55, ¢. 6, 56, €. 102 U Ap.).

CepoioT, pOAUBIINCH, HA CPEU3EMHOMOPCKOM Mobepeskbe Masoii A3uu, ¥, BOBMOYKHO, Ha
OCHOBAaHUM TOTO0, UTO Opu omucaHuu Erunra comnocrasisger ¢ Huiom He Toabko p. Uctp, HO U
BopucdeHn, oH mor yxe nmobsiBath B Ckuduu, npexzae yem nocetwn Eruner (Hetixapar, 1982:
225), UCIIOJIb3yeT MHOTOCTOPOHHHI CPAaBHUTEIBHO-TeOTpaUUeCKUH METO/I,.

[IpaBoMepHO AOmMycKas, YTO IIMPOTHYIO reorpaduyecKyrd 30HAJIbHOCTh Ha MPOTIKEHUU
Bcero cybaTiaHTH4ecKoro mepuoza (2800 cal. 1. H. (AyiekcaHIPOBCKUM, AJleKCaHPOBCKAs, 2005:
176)) MOKHO aHAJIOTU3UPOBATH C COBPEMEHHBIM PACIPOCTPAHEHHEM IMPUPOAHBIX 30H, OTMETHUM
OCHOBHBIE, IOpasuBIINEe [epojoTa, KIUMAaTHYECKHE KOHTPAacThl. B COBpEMEHHBIX peausx
yMEpPEHHO KOHTHHEHTAJIbHBbIA, C HEOCTATOYHBIM YBJIAa)KHEHHEM, KOPOTKOW MATKOH 3UMOH WU
MIPOZIOJI’KUTEIbHBIM KapKuM JieToM kiaumatr CeBepHoro IIpumuepHOMOpBs 0oJiee BJIAKHBIH
(ocazmkoB BbIIIAJIaeT Ha 305 MM O0JIbIIIEe) B O0JIee XOJIOAHBIH (cpe/iHerogoBas Temmeparypa (9,9 °C)
Ha 12,1° MeHbIlle, YHUCJIO JHEH €O CHEXHBIM IIOKDOBOM COCTaBJISIET OKOJIO 40, CpeIHssS
TeMIlepaTypa B 3UMHHE MeCAIbl oTpullatesbHas (-2,2°), T.e. Ha 16,7° MeHbIe) (M0 JaHHBIM
MeteoctaHiimn O4akoB), YeM KJIMMaT Yy IOKHOM TpaHUIBI CyOTPONMYECKOrO Iosica
(o meTeoposiornueckoi crannuu Kaup).

Hrtak, kakue ke KJIMMaTUYECKHE YCJIOBUS XapaKTepU30BAIM BpeMs moceleHus OJIbBUHA
T'eponoTom (cepenuna V B. 710 H. 3.)? Kak BuiHO u3 Puc. 76 3T0 6611 HEOOJIBIIONH BHYTPUBEKOBOU
IUTIOBHAJIPHBIA MaKCUMyM, C KOTOPHIM MOKHO CBSI3aTh CYIIECTBEHHO M OYeHb OBICTPO
HactynusIiee (OK. 500 T. JI0 H. 3.) ©U3MeHEeHUe KJIUMaTa, JJIUBIIeecs 0JyBEKOBOM epuo/t (repBast
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MMOJIOBHHA V B. JI0 H. 3.): KJIUMAT B 3TO BpeMsI CTasI O0Jiee MMPOXJIaIHBIM U BiiakHbIM (Bapar, 1989:
12). Jlna ompeaeseHUs] aHAJora BPEMEHHOMY OTpe3Ky H3MeHeHUs crToka peku JHenp Q
(500—400 TT. 10 H. 3.) OBLI UCIOJIB30BAaH METO/ KPOCCKOPPEJISIIMOHHOTO aHanu3a. [Ijis sToro
IIpeBAPUTEILHO CHATO BHICOKOYACTOTHOE HaIpsi?KeHHe BO BpeMeHHOM psjie (VI B. 10 H. 3. — IV B.
H. 9.) C MIOMOIIbIO OKHA CIVIAKUBaHUA J[aHU3JIA, KOTOpOE MOXKHO NMPUMEHUTh B Dypbe-aHaN3e
mporpaMmbl  Statistica. OKHO CIVIa’KMBAaHWUZ PaBHO MaJIOMy ITUKIy — 7 JIeT. JTa Mpoleaypa
MIO3BOJINJIA UCKJIIOYUTH CJIydallHble BpEMEHHbIE OTKJIOHEHHSA U IOJIYYUTh IIPeoOpa30BaHHBIN
BPEMEHHOU P/, He HAPYIIUB IPU 3TOM €ro BapUAIMOHHYIO COCTABJIAIOIIYI0. Jlasee ObLIO
IIPOBEZIEHO TIEPEKPECTHOE CKOJIbKeHue (t+n, n=[1; 900]) omopHoro nepuoza (500-400 IT. 70 H. 3.)
0 HUMeIIeMycsi 1000-JIETHEMY BpPEMEHHOMY PpsAy ©  OIpeJieJIeHbl  IIOIIAaroBBIe
KpocckoppessanuonHble 3HaueHus (Rc). Ilo pesyspraram aHaim3a OmpesesieHO JBa IEepHo/ia-

aHasora omnopHomy nepuoay (V B. g0 H. 3.) — Q;, Hambosiee CXOAHBIX C HHUM IO
ruApoGyHKITMOHUPOBAHHUIO, 4, COOTBETCTBEHHO, 0 KJIMMAaTHYeCcKOu cutyamuu: Q. (388-288 rr.
JI0 H. 9., Rc=0,67) u Qg (171—281 rr. H. 3., Rc=0,46). Cpe/lHue 3HaYeHHUsT pacxoaa BOJbI (6),
CTaH/IapTHAsA OIIUOKA CpETHETO (06) U K03(pduimeHT Bapuanuu (VQ) M0 TPeM IepPHUOJIaM-

aHajIoraM COCTaBHJIH: (jl =1451 m3/c, 05, = 29m3/c, VQl =0,20; 62 =1515m3/c, Og, = 38 m3/c,

Vo =0,25; Q, =1458 m3/c, o5, =33m3/c, Vo, =0,23.

CBeJleHUs O TOM, UTO «B IIepBOH moJsioBuHE IV B. 10 H. 3. CHOBa HAYaJICsA BJIQYKHBIN IIEPUO»
(bapar, 1989: 15) MBI MOKEM II0 IIEPBOMY YCTAHOBJIEHHOMY BEKOBOMY IEPHOY-aHAJIOTY BpEMEHU
l'epomora xoHKpeTusupoBath i1 CeBepo-3amnazHoro KpeiMa B XxpoHosormdeckom (388-288 rr.
JI0 H. 3.), U B KJIUMaTUYECKOM OTHOIIeHHU (00Iee yBIa)KHEHHE MOIJIO OBITh Ha 4 % OoJibIie
cepenuHbl V B. 710 H. 3.). EBponelickue maHHble 10 3TOMy niepuoAy (maHuble P. XeHHUHTa — TI0:
(baparr, 1989: 15) CBUAETEIBCTBYIOT O CHJIBHBIX HABOJHEHUAX, HEYPOXKasAX OT M30BITKA BJIATH, a
346, 340, 329, 326 U 294 IT. 0 H. 3. OTMeYEHbl KaK W30BITOYHO BJIa’KHBIE. BTOpOU BEKOBOM
(171—281 1T. H. 5.) MEpUOA-aHAJIOT BpeMeHH ['epojoTa IO THAPOJOTUYECKHMM IapamMeTpaM eMy
HaunboJstee OJIM30K M C HUIM MOJKHO CBSI3aTh 0COOEHHOCTH KiauMaTa EBponsl B 180—350 IT. H. 3. — B
mepuoy MoBbIleHus BiaaxkHocTu (bapar, 1989: 18).

Tak kak mectonosioxkeHre CakCKOTO 03epa, — UCXOHOTO0 UCTOYHHKA JIETOTIUCH IIPUPOTHON
PUTMUKU  JJIA  TIOCJAeAHEHd  TpeTH  TOJIOIeHa, OCOOEHHO  TOYHO  JUArHOCTHPYET
najieoreorpapuueckre YCJIOBUSA CTEMHONM 30HBI KpbIMa, arpomnoTeHIMal KOTOPOU Urpa
BO)KHEUIIYI0 POJIb B aHTUYHOH 3KOHOMHKeE, 0c000e 3HaueHue MMeeT oOpallleHHhe K KJIFOUEBbIM
IIepuoiaM UCTOPUH B CEBEPO-3aIIaJTHOM U BOCTOUHOM KpbIMy: BTOpas mosiopuHa IV B. /10 H. 3. —
BpeMsi HauOOJIBIIIET0 pacIiBeTa CeJIbCKOXO3SIMCTBEHHBIX TeppUTOpuil XepcoHeca W bocmopa, a
takke pyoexx IV-III BB. 710 H. 3., KOT/Ia B 3THX PErHOHAX OTMEUEHO yracaHHe CeIbCKUX MOCEeJTeHUH
U UX 3eMJieziesibueckux 30H (CMekasioBa u Jip., 2015).

ITo manHBIM TabJI. HauOOJIbIIIEE B AHTUYHYIO 3IOXY IPEBBIIIEHUE HOPMBI PEYHOTO CTOKA
OTMEYEHO B 400—320 IT. /I0 H. 3., B ITocjieAHeln yeTBepTH IV B. 10 H. 3. — cepeaune III B. 10 H. 3.,
HampoTuB, opMUpOBAIACh HaMOOJIee apuaHAas dasa 00IIel MPOOKUTETBHOCTHIO 70 JIET.

BoeHHnble mOXO/ABI, Bcerga OOYyCJIOBJIEHHbIE KOMILJIEKCOM NPHUYUH, U HUX PE3YJIbTaThI,
MPUBOJUBIIIAE, TIOPON HA JIECATUIETHs, K OILYCTOIIEHUI0 MECT IIPOKMBAHHA, MOTJIU OBITh
CTUMYJIUPOBaHbI HEOJIArOMPUATHBIM W3MEHEHHEM IPUPOJHBIX YCJIOBUUA, HE TOJIBKO B MecCTe
3apOK/IeHUsT BOEHHOU OIlepariii, HO Ha CMEXKHBIX WU YAAJIEeHHBIX TEPPUTOPUSX, I7le BOSHUKAIU
MIPEJIMIOCHIKA IS MUTPAIIMIOHHOTO JaBjeHHsA. MOXKHO IIPEJIIOJIOKUTh, UTO STOU THIIOTE3E
HanboJjiee COOTBETCTBYET IIPUPOJHO-UCTOPUYECKasi OOCTaHOBKA CaMOTO 3HAYMMOTO TEPHUOZA
KJINMaTHYECKUH JeTPECCHH B 1000-JIETHEH UCTOPUH — 320—250 IT. /10 H. 3. (cM. Tab. 1).

5. 3aKJIIoueHue

PernonasipHbie KyIMMaTuueckue yciaoBus B CeBepHOM I[IpmyepHOMOphE Ha MPOTSIKEHUH
QHTUYHOTO BpeMEHH OBbLIH IOJBEPKEHBI PErY/IAPHBIM U 3HAYUTEIbHBIM KOJIEOAHUAM, a UCTOPUSA
JIPEBHUX OOIIECTB ¥ TPAKTHUKU IIPUPO/IOIIOIB30BAHUS HE MOTYT OBITh IIOHATHI BO BCEU TTOJTHOTE Oe3
ydeTa KJIMMATHYECKOTO KOHTEKCTA. AJIeKBAaTHbIE IWIPEACTABJIEHUS O PUTMHUKE ITPUPOTHBIX
IIPOIECCOB MOKHO ¢(hOPMUPOBATh, €CJIU HAPA/y C U3yYeHUeM UX HallpaBJeHHOCTHU (TpeHza) OyIyT
O00OBEKTUBHO YCTAHOBJIEHBI XPOHOWHTEPBAJIbl KBAa3UIEPUOJUYECKUX KOMIIOHEHTOB, OCOOEHHO
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JUTMHHOTIEPUOANYECKUX (BHYTPUBEKOBBIX, BEKOBBIX, MHOTOBEKOBBIX). OHHU BaKHBI IS
PEKOHCTPYKIIMM XPOHOJIOTUYECKUX PaMOK U OCOOEHHOCTEH KauyeCTBEHHO OTIMYAIOIIUXCSA
[IepUO/IOB M3MEHEHUs NPUPOJAHOU Cpe/ibl BHYTPUBEKOBOM W BEKOBOM pPa3MEpPHOCTH, KOTOpPBIE
MOIJVIM BJIUSTh HAa SKOHOMUYECKHE U OOIeCTBEHHBbIE IPOIECCHl Pa3HOHAINPABJIEHO (YCKOPATH,
3aMeIsITh, OTPAHUYNBATD).

Ha mpotssxkennu antTuuHOU smoxu (VI B. o H. 3. — IV B. H. 3.) BbIZIeJIEHbI OCHOBHBIE
najyieoreorpauuyeckue 3Tanbl BEKOBOM Pa3MEPHOCTH B TU/IPOJIOTUYECKOM HMHTepIIpeTanuu (IsaTh
IUTIOBHAJIBHBIX (HanboJlee IOJTHOBOAHBIX) IIEPHOJIOB U IIECTh MAaJIOBOAHBIX (OTHOCHUTETHLHO
HODMBI) IIEPHOJIOB) U TPOBENEHO WX COIOCTABJIEHHE C KJIIOYEBBIMU COOBITUSMU AHTUIHOU
ncropuu CeBepHoro [IpruepHOMODDS.

B wuccnemoBaHUM yCTAaHOBJIEHO, YTO KJIMMaTHYecKas OOCTAaHOBKA, KaK OHA OIKCaHa
l'epongoToM, mpu MPsIMOM COIIOCTaBJIEHUH € COBpeMeHHbIM KiinMaToM CeBepHoro [IpruepHOMOpPBS
MOZKeT OBITh IMPEBPAaTHO HCTOJIKOBAHA KAaK HEIOBTOPHUMas KJIMMaTHUYecKas 510Xa CepeluHbI V B.
Jlo H. 3. Ecaiu mpoaHasim3upoBaTh aHTUYHYIO 3TI0XY B TU/IPOJIOTUUECKOM aCIIEKTE 10 BCEU JIJIMHE
XPOHOPsA/Ia, TO y CTOJIETUSI 500—400 IT. JIO H. 3. UMEIOTCSA /IBa aHayiora (IUTIOBHAIbHBIE (pas3bl): B
IV B. 10 H. 5. — nepBo# yerBeptH III B. 10 H. 3. 1 oT nocaenHei yerBeptu 11 B. — 70 kouna III B. H.
5. TakKe, Kak U MO YCJIOBUSAM YBJIQYKHEHUS, OMMUCAHHYIO ['epo/IoTOM CYypOBOCTDH KJIMMAaTa HeJb3s
BO3BOJIUTh B a0COJIIOT: B paHHEH CyOATIAaHTUYECKOHW SII0Xe JIBa JTalla IT0XOJIOJIAaHUs ObLIu
pasziesieHbl KpaTKOBPEMEHHBIM MOTEIJIEHHEM ITPUMEPHO MEKAY 450 u 380 IT. 710 H. 3., a U3 JABYX
JTAlOB IIOXOJIOZaHUsI Haubojiee 3HAYUTEJIbHBIM OBLI  BTOPOH, KYJbMHHAIIUHM KOTOPOTO
COOTBETCTBYET KaJIeHJapHas JaTUpoBKa (280+50) 1T. 110 H. 3. (KitmMmeHKo, 2004).

Aparrtarys 4YeJoBeKa K IPUPOHOMY OKPYKEHHIO U €r0 IMTOCTOSTHHBIM U3MEHEHUSAM SBJISIETCS
KJIIOUEBBIM BOITPOCOM B aHTPOIIOJIOTHU M apxeoJiorud. [1o-pazHoOMy MOAXOAAT K STOU IpobJiemMe
IIPUBEPIKEHIIBI TEOPUU Treorpaduueckoro (SKOJIOTHYECKOTO) IeTepMHUHHU3MA U KyJIbTYPHOU
9KOJIOTHH, TPEATOJIaraliel MoJIuBapuaHTHOCTD ClleHApUEB U BO3MOIKHOCTH BhIOOpA U€IOBEKOM
(coobrecTBOM) ajanTalioOHHOW crpareruud. OHAKO IIpUBJIEKABIINECS B Ppa3HOE BpeMs
MeXaHU3Mbl aJIalliTAlldd B KOHKPETHBIX JIAHAIIA(PTHBIX OOCTAaHOBKAX U METO/I0JIOTHYECKUE
IIOIXO/IBI K 3TOMY BOIIPOCY OCTAlOTCS mpeaMeToM auckyccud. Panee (Gallant, 1991) 6bL10
MPOZIEMOHCTPUPOBAHO, YTO arpapHas SKOHOMHKA pacroJiaraja IMIMPOKUM CIEKTPOM CTpaTerui
BBDKMBAHUs, B CJIydae 5KOJIOTUYECKH OOYCJIOBJIEHHBIX KOJIEOAHWH B IMPOU3BOCTBE KHU3HEHHO
HEOOXOZUMBIX IPOJYKTOB NUTaHUSA. I(PPEKTUBHOCTH HSTHUX MEXaHU3MOB aJalTaluu ObLIa
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ITasreosKo0JI0OTHYECKHE YCTIOBUA aHTUUHOM 3110oxu B CeBepHOoM IIpuuepHomopse (1o
JAHHBIM OcaJKOoHaKoIUIeHUus B Cakckom o3epe, Kpbim)

®.H. JIucenxwutii 2-*, B.W. [Tuaypa b

a BeJIropo/ICKU# rocyIapCTBEHHBIN HAITMOHATLHBIA HCCJIEIOBATETbCKUI YHUBEPCUTET,
Poccuiickas ®enepariust
b XepCcoHCKU rocyZlapCTBEHHBIN arpapHbIil yHUBEPCUTET, YKpanHa

AnHOTamuAa. lcnonb3oBaHue JaHHBIX O IIpolleccax O3EPHOTO OCAIKOHAKOIUIEHUSA
B CeBepHoM IIpuuepHOMOpbe U aHaJIU3 BPEMEHHBIX PAJIOB COBPEMEHHBIMU MeETOAAMU
KOMIIBIOTEDHOU OOpabOTKH OTKPBIBAET BO3MOXKHOCTH XPOHOJIOTHYECKOH KOPPEJISIUH MEXKIy
MacIITaOHPIMU U3MEHEHUsAMHU KJIMMAaTa U OCHOBHBIMU 3THO-UCTOPUUYECKUMH W SKOHOMUYECKHUMU
MpollecCCaMU, XapaKTEPU30BABIIMMH 30HY AHTUYHON TOCYIapCTBEHHOCTH B €€ KJIIOUEBBIX
HMCTOPUYECKUX IPOsIBJIeHUsX. B pabote /st 1000-yerHero nepuoza (VI B. 1o H. 3. — IV B. H. 3.)
MOTO/INYHbIE JIaHHBIE II0 PACXOJly BOJABI B peke JIHemp, BOCCTAHOBJIEHHBIE 10 U3MEHEHUAM
MOIITHOCTH JIOHHBIX OTJIOKeHUH CaKCKOTO 03epa, BIIEpBble OBUIM IOABEPTHYTHI IJIyOOKOM
00paboTKe C TPUMEHEHHEM METOZI0OB AaHAJIN3a BPEMEHHBIX PSAZ0B U HEHPOTEXHOJIOTHU.
YcraHoBIIEHO, YTO 3a 1000-JIETHUH MEPUO HaOTI0AaMuch 370 JeT (37%) ¢ CUIbHBIMH U 60 JIeT
(6%) c oueHb CHJIBHBIMU AHOMAJIUSAMH THAPOJIOTHYECKUX YCJIOBHH, KOTOPbIE MOTYT BBICTYIATh
WHIUKATOPAMH SKCTPEMAJIBHBIX KJIMMATHYECKHX COOBITHHA. [IlpumyeM Ha MpOTSKEHUU
THICAYEJIETUS] AHTUYHOU WCTOPUU CpPEQU OHKCTPEMAJBHBIX COOBITHH OOJIBIIIE BCTPEYATUCH
U30BITOYHO BJIQYKHBIE TOJIbI, YeM 3acyluIuBble. PyOesk ThicsueseTnd (50 T. /10 H. 3.)
XapaKTepU30BAJICS PE3KUM H3MEHEHUEM IPUPOJHO-KINMATUUECKUX YCJIIOBUU, UTO IO3BOJISAET 1O
YCJIOBUSM YBJIQKHEHUS Pas3/leJINTh aHTUYHYIO BII0XY Ha J]Ba MHOTOBEKOBBIX nepuoza. OnpezesneHo
JIBa IIEpHO/ia-aHaJIoTa KJIMMaTHYECKOW 3II0Xe, ¢ KOTOPOH cBsi3aH pacckas3 ['epoxora (V B. 710 H. 3.):
388-288 rr. 10 H. 5. U 171-281 IT. H. 3. B aHTUUHYI0 50Xy HaubOOJIblllee IPEeBbIIIEHNEe HOPMBI
PEYHOro CTOKa OBLIO B 400-320 IT. /IO H. 3., a B MOcJeAHeld yeTBepTH IV B. 710 H. 3. — cepe/luHe
IIIB. 10 H. 3. oTMeueHa HauboJsiee Kceporepmudeckass ¢daza. OmnpezieseHbl /1aTbl OCHOBHBIX
najieoreorpaUUecKuX 3TaroB BEKOBOW pa3MepHOCTH (MATh HanboJiee MOJTHOBOTHBIX IIEPUOJIOB U
IIIECTh MAaJIOBOJIHBIX IIEPHOJIOB) W IPOBEIEHO UX COIMOCTABJIEHHE C KJIIOUEBBIMHU COOBITUSAMU
aaTugHOU ncropuu CeBepHoro IIpumyepHOMODBDS.

KaoueBsnie cioBa: CeBepHoe IIpuyepHOMOpbe, aHTUUHad 3moxa, CakKCKoe 03epo,
MIpUPO/IHAs PUTMUKA, U3MEHEHNU KJIMMaTa, BpeMeHHbIe PAJIbL.

* KoppecnnoHAUPYIOLIUHI aBTOP
Anpeca 371eKTpOHHOU mouThl: liset@bsu.edu.ru (O.H. JTucenkuii)
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Abstract

The short history about the settling of Czechs in Vojvodina Province was given at the
beginning of the paper. It was followed by an analysis of their spatial distribution. Demographic
structure of the Czechs in Vojvodina is elaborated. Particular attention was given to the period after
the Second World War, e.g. the second half of the 20 and the beginning of the 21t century.
Identification of tendencies in age structure of the Czechs was the main task of the paper.
Statistical methods and mathematics proceeding were used to compare different parameters of the
age structure (e.g. average age, median age, index of ageing, etc.). The Czechs are one of the oldest
ethnic groups among the population of Vojvodina Province was proven in the paper. Publishing
and events make the national and cultural identity sustainable. Therefore, at the end of the paper,
exposed facts related to these activities. The results of the study will enhance the knowledge about
demographic characteristics of the Czechs in Vojvodina and therefore might be useful for further
research in the field.

Keywords: demographic structure, the Czechs, Vojvodina, Serbia.

1. Introduction

Multi-ethnicity is one of the most important epithets of the Vojvodina Province. It is the
result of historical events. It is especially visible in the culture, and then to other influences.
Monitoring of ethnic groups in Vojvodina is very important for the forming of their sustainability
strategies, as well as the sustainability of the unique identity of Vojvodina. Czechs are one of
twenty-one ethnic group in Vojvodine Province.

The Karlovac (1699) and Pozarevac (1718) peace in southern Hungary marked the end of the
Turkish and the beginning of the Austrian authorities. By obtaining these areas, Vienna adopted a
project on their colonization and settlement. Austria initiated a national colonization of a political
nature, the main goal of which was to break up the ethnic compactness of the Serbian, Romanian
and Hungarian people, primarily in the geographical region of Banat. In addition, the Court
Chamber in Vienna conducted colonization for economic reasons. It was characteristic of the late
18t century and lasted until the mid-19th century. The project included the sparsely populated
regions in southern Hungary. The project covered the villages along the River Nera, Karas and

* Corresponding author
E-mail address: snstamara@yahoo.com
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Danube. By the colonization of Germans, other nations also settled, including the Czechs, Slovaks
and Poles (Istvani¢, 1997). About colonization of the Czechs in the territory of Vojvodina, and
particularly the Bela Crkva municipality wrote Feliks Mileker, Svetolik Suboti¢, Ozren
Radosavljevi¢, Rudolf Stegera and Svetozar Todorov. The most attention in Vojvodina is dedicated
to settlements of Ablian (Cesko Selo) and Kruscica because large groups of Czechs were
concentrated there (IStvanié, 1997).

In the paper, special attention has given to the second half of the 20t and the first decade of
the 215t century, in order to determine whether there is a visible influence of the independence of
the Czech Republic on demographic trends and the life of the Czechs in Vojvodina.

2. Preview research

About the Czechs outside the Czech Republic does not have a lot of papers. The most of
papers can be found about Czechs in the United States (Capek, 1920; Rosicky, 1929; Chada, 1971;
Laska, 1978; Hewitt 1978; Machann, Mendl, 1983; Skrabanek, 1988; Hannan, 1996; Habenicht,
1996), in Canada (Gellner, Smerek, 1968), in Australia (Cigler, 1983), in Bosnia (Uherek, 2000)
and in Slovakia (Berger, 2003). Rokach and Bauer (2004) have given attention to their age
structure in Canada. Czechs in the Vojvodina Province have not already been in the focus of
demographers.

3. Methods

The facts shown in this article are the result of consultations with a numerous of the
literature sources. Data were taken from different statistical yearbooks, census or internal
documentation of Statistical Office of the Republic of Serbia. Changes of the number of Czechs
were done by relative numbers. The parameters of the age structure were calculated by usage of
different mathematical and statistical methods.

The average age of inhabitants was calculated by following formula where: — X - average age
of inhabitants, x — old age year (x = 0, 1, 2, 3, .... 99, 100), Vx — number of inhabitants old x years.

> (x+05)%,
2V

For calculation of median age was used following formula: L — value of lower limit of median
interval, P — total number of inhabitants, >fi — number of inhabitants younger than median
interval, n — size of interval, f,e — number of inhabitants of median interval.

F
(T-Ef)
M,=L+2—xn (2

X =

(6))

me

The old age index represents the relation between the old inhabitants P.y:. and young Py_qg
inhabitants.

o PE-D+
b= 3)

Coefficients of old age takes into consideration only the relation between the oldest age
groups Fgy4 and total inhabitants P:

k, =22 1000 (4)

Then, each other were compared. Also, comparison was done between Czechs and population
of Vojvodina Province. In order to be more clear, some of results were given in the form of graphic
presentation. Also, the informations and records on the Czechs and their position in this
environment were used.

The settling of Czechs in Vojvodina Province

Colonization was planned and organized by the Vienna Court at the time of the Maria
Theresa (1749-1779) and Joseph (1780-1787). The Czechs were mostly arrived to Vojvodina with
the Slovaks. During the middle Teresian colonization, in 1762, they were settled Bezdan, Kupusina
and Futog. The Czech craftsmen were among the first to arrive, then bankers, industrialists,
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doctors, architects and artists. At the time of Joseph colonization, 1793, they settled Novi
Slankamen (Fig 1).

In the second half of the 18t century, they populated the properties of the upper parts of
Banat, around Vrsac and around Beckerek (today's Zrenjanin) and wastelands. In southern Banat
(southeast region of the Vojvodina Province), this process populated Czechs, Slovaks and Poles
next to Serbs, Germans and Hungarians (Table 1).

In the period from 1823 to 1828, several groups of Czechs were arrived from Bohemia.
Exactly, organized Czech colonization in South Banat was began in 1827, as part of the Habsburg
Empire, on the territory of the former military border, which was remained almost without
population after the Turks left. The route of the main road was the Danube. The Czechs were
brought to the area of today's Romania, on the stretch of the Nera River to Orsava (settlement on
the east part of Iron Gate). Because of the bad living conditions and despite the ban, in search of a
better soil, parts of the Czechs were moved in the vicinity of Bela Crkva, Vrsac, especially in the
Czech Village (earlier well known as Ablian). Firstly, they were arrived in Stara Palanka and from
there they were moved further into the interior. Since they were skilled in farming, they were well
accepted (Jankulov, 1961; Korda-Petrovi¢, 2013).

LEGEND
Subotica Year 1762
} 4 B vear 1793
NordBadcka District
Besdan< Nord Banat Districll During 19th century
i ‘ ikinda

Ku}éﬂﬁﬂa |:| 2002, more then 10
oo Kila O 2011, more then 10

West Backa Distrie '
_ Crvenka Vrbas ;
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Beoing 5 Novi Slankamen ) Veliko
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Fig. 1. Areas of the settlements in which Czechs lived and worked (Author: Tamara Lukic)

Zrenjanin

Middle Banat District

Source: Statistical Office of the Republic of Serbia, 2003a, b; Jankulov, 1961

Table 1. Number of Czechs, Slovaks and Poles in the settlements of Bela Crkva municipality
during the 18t and 19t century

Name of settlement Families Czechs, Slovaks and Poles  Year of arrival of the

(total population) first Czechs
Ablian 39 233 1810
BanatskaPalanka 3 8 1775
Banatska Subotica 5 15 1812
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Bela Crkva - - 1766
VracevGaj 2 19 1819
Grebenac 3 20 1810
Dobricevo 20 95 1829
Dupljaja 2 19 1836
Jasenovo 8 58 1780
Kruscica 32 216 1836
Kusié 19 103 1773
CrvenaCrkva 11 39 1814
Total 144 815

Source: Istvanic, 1997

Number of Czechs in Vojvodina

Number of Czechs in Vojvodina was 2.8 times lower in 2011 compared to the number of the
first post-war census of 1948. Their share in the total provincial population in the first four post-
war censuses was 0.2 % and was then reduced to 0.1%. Czechs are assimilated by mixing with other
peoples and to full acceptance of Serbia as a new home. It is assumed that the number of Czechs
and their descendants in Serbia is greater than 10,000 (according to data provided by Jaroslav
Bodnar, secretary of the National Council of the Czech ethnic group). Women were more numerous
throughout the whole observed period, but their share has decreased from 1971 (Table 2).
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Fig. 2. Number of Czechs in Vojvodina according to Censuses between 1781 and 2011

Table 2. Changes in the number of Czechs in Vojvodina 1921—2011

Share in Index increase

Number  Males Females population (base year Chain
Censuses of Czechs (%) (%) of Vojvodina 1961) index
1921 2520 No data No data 0.2 100.0 -
1948 3976 No data No data 0.2 157.8 157.8
1953 3480 No data No data 0.2 138.1 87.5
1961 3086 46.2 53.8 0.2 122.5 88.7
1971 2761 46.0 54.0 0.1 109.6 89.5
1981 2012 47.2 52.8 0.1 79.8 72.9
1901 1844 47.2 52.8 0.1 73.2 1.7
2002 1648 48.3 51.7 0.1 65.4 89.4
2011 1399 49.8 50.2 0.1 55.5 84.9
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Space distribution by districts, the provincial administrative units, shows that Czechs are
most prevalent in South Banat District. Nearly three-quarters of Czechs of Vojvodina Province live
there. South Banat District has followed by South Backa District, where there is Novi Sad, the
administrative centre of the Province, and Srem District (Figure 3). Since the beginning of the 21st
century, the share of Czechs in South Banat District has reduced to the benefit of the South Backa
District and Srem district.

Middle Banat
1%

Nord Backa
2% Nord Banat

West Backa
3%

2002

Middle Banat

Nord Backa 2%
Nord Banat
1%
West Backa
2%

2011

Fig. 3. Distribution of Czechs by districts in Vojvodina according to the censuses of 2002 and 2011

Over hundreds of Czechs live in the municipalities of Bela Crkva, Vrsac, Kovin and Novi Sad
(Ivkov, 2006). The Czechs most often live in the administrative centres of the district (Subotica,
Zrenjanin, Kikinda, Sombor, Sremska Mitrovica, Pancevo) and small towns (Backa Palanka, Kula,
Indjija, Ruma, Sid). They can be found in rural areas only in South Banat. Thus, the villages Gaj in
the municipality of Kovin and Veliko SrediSte in the municipality of Vrsac are emphasized as
examples.

According to the Census 2011, among the municipalities of South Banat District, more than
2/3 of Czechs inhabit the municipality of Bela Crkva. Share of about 13 % is in the municipalities of
Vrsac and Kovin (Figure 4). In the municipality of Bela Crkva, a significant number of Czechs is in
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rural settlements Kruscica and Cesko Selo. However, their share in the total population is the
largest in Cesko Selo and it is 80.0 % (Table 3).

Pantevo_ Plandiste  ajipunar
4% 0%

Opovo
1%

Kovacica
1%

Figure 4. Distribution of the Czechs by municipalities of South Banat District according to the
census of 2011

Table 3. Czechs in settlements in Bela Crkva municipality,
according to the census of 2002 and 2011

Settlement 2002 % 2011 %
BanatskaPalanka o) 0.0 0 0.0
Banatska

Subotica 4 2.0 - -
Bela Crkva g 511 4.8 414 4.6
VracevGaj 5 0.3 3 0.2
Grebenac 0 0.0 0 0.0
Dobricevo 5 2.2 4 2.0
Dupljaja 3 0.4 - -
Jasenovo 11 0.8 9 0.7
Kajtasovo 0] 0.0 0] 0.0
Kaluderovo 1 0.8 - -
Kruscica 231 23.4 173  20.0
Kusié 2 0.1 3 0.3
CrvenaCrkva 2 0.3 - -
CeskoSelo 39 84.8 32 80.0"

Source: Internal documentation of Statistical Office
of the Republic of Serbia, 2016 “terrain research

In the municipality of Bela Crkva, where the Czech population is the largest, simultaneously
with the Serbian, the Czech language and letter are in official use. According to the census of 2011,
the exact number of the Czechs cannot be seen in all the villages of the municipality due to
concealment of data by Statistical Office of the Republic of Serbia (some of internal data are
marked with an x). Despite that, the continuity of decline in the number of Czechs in Bela Crkva
can be traced up to 2011. Specifically, in that year there were 638 people surveyed in the
municipality, of which 414 in his centre. However, despite the large number of members of this
ethnic group in Bela Crkva, they make up only 4.6 % of the total population.
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Age Categories

In the second half of the 20th century, the share of the youngest population (0-14) and the
share of the working age population of the Czech ethnic group was less than the provincial average,
while the share of the oldest population has always been higher. For half a century, the share of the
category of 0-14 was reduced by 54.5 % and the share of the oldest, 50+, increased by about 34.5 %
(Table 4).

Table 4. Age structure of population of Vojvodina and Czechs (%), according to Censuses 1961-2011

. ) Censuses
Age category of Vojvodina population
1961 1971 1981 1991 2002 2011

0-14 26.6 21.2 19.9 19.2 15.9 14.4
15-49 50.2 54.6 51.4 48.5 49.4 46.3
50+ 23.1 24.1 28.7 32.3 34.8 39.3
Sum 100.0 100.0 100.0 100.0 100.0 100.0
60+ 11.9 14.8 15.2 18.7 21.9 23.6
Age category of Czechs

0-14 20.9 14.3 13.8 12.3 12.2 9.5
15-49 46.3 51.6 45.2 45.9 42.5 40.4
50+ 32.8 34.2 41.1 41.9 45.3 50.1
Sum 100.0 100.0 100.0 100.0 100.0 100.0
60+ 19.5 21.3 23.4 28.5 28.6 32.4

Source: Statistical Office of the Republic of Serbia, 2003b, Federal Bureau of Statistics, 1970,
Federal Bureau of Statistics, 1974, the Provincial Bureau of Statistics, 1982, 2012, own calculations

Average Age

The average age of the Czechs in Serbia (1), according to the 2002 census, was 47.6 years
(MSCG, 2004). It is larger than the calculated average age in Vojvodina by 1.7 years. Based on this
we can conclude that the Czechs in the Belgrade area are older than the Czechs in Vojvodina.

Based on the level of demographic age, set by Penev, 1995: 117-145, the Czechs have been in
the category of ‘deepest demographic age’ since the Census 1981. In fact, this category refers to a
population whose average age is more than 43 years (Table 5). The category ‘deep demographic
age’ (40-43), in which the provincial population according census 2011, is separated from the
category ‘demographic age’ (35-40), in which the Czechs were by the results of the Census 1961.

Plav$a, Bubalo-Zivkovié¢ (2006) analysed the mean age of the population of Vojvodina, on the
basis of the results of the 2002 census. According to them, in 2002, in Vojvodina Province, older
than the Czechs were the Russians (48.4), Slovenians (49.1), Vlachs (50.2), Germans (52.1),
Bulgarians (49.1) and Bunjevci (46.1).

According to all post-war censuses, the Czech women in Vojvodina have always been older
than Czechs men.

Table 5. Average age and median age of the Czechs in Vojvodina according to Censuses 1961-2002

Census 1961 1971 1981 1991 2002 2011
The Average age
Population of Vojvodina 32.2 34.4 35.8 37.7 39.8 41.8
v% Czechs in Vojvodina 38.6 40.7 43.1 45.0 45.9 47.1
2 Population of Vojvodina 31.2 35.4 34.9 39.0 38.3 40.2
g Czechs in Vojvodina 36.1 37.7 40.3  42.9  43.0 44.3
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Population of Vojvodina 33.2 33.3 37.4  36.3 41.3 43.1
% Czechs in Vojvodina

% 40.7 43.2 45.5 46.8 48.6 50.0
= The Median age
Population of Vojvodina 30.0 33.5 34.6 37.4  40.3 41.0
U% Czechs in Vojvodina 37.8 40.6 43.3 44.6 47.9 50.1
2 Population of Vojvodina 28.9 32.1 33.2 36.0 38.6 40.8
ES Czechs in Vojvodina 34.7 37.0 38.8  43.0 441 515
Population of Vojvodina 31.2 34.8 36.4 38.8 42.0 41.3

8
TE“ Czechs in Vojvodina 40.3 44.6 46.8 45.8  50.2 53.4

[«5]

o4

Source: Statistical Office of the Republic of Serbia, 2003b, Federal Bureau of Statistics, 1970,
Federal Bureau of Statistics, 1974, the Provincial Bureau of Statistics, 1982, 2012, own calculations

Median age

Median age is a useful and very often used parameter when compared with an average age.
Therefore, extreme values of the five-year age groups don't make influence on the average age
(Djurdjev, 1996).

Previews of research about the median age of some ethnic groups in Vojvodina, according to
the Census 2002, enable the comparison. Hence, in 2002, the Czechs were older than Croats
(45.3 years, according to Kovacevi¢ et al., 2010, 74), Yugoslavs (34.7 years, according to Kovacevi¢
et al., 2006, 50) and Romanies (24.7, according to Kovacevi¢ et al., 2005, 57), but not from the
Slovenians (52.5, according to Kovacevic et al., 2008, 140).

According to the calculated values for the median age, the Czechs are more than 12 years
older from the Census 1961 to the Census 2011 (2). In relation to the values calculated for the
median age of the provincial population, the Czechs in each census year were older for about
7 years, and in the last census year (2011) almost 9 years (Table 5).

The Old Age Index

If the old age index is less than 0.40, the population is young. If the value is above this
number, then the population indicates aging (Ranci¢, 1980). If it is over 1.00, the population has
over balanced the share of old in comparison with young. That indicates the negative consequences
on the reproductive and active potential (Zivi¢, Pokos, 2005).

The aging index of the Czechs in Serbia, calculated on the basis of data collected during the
census 2002 stood at exactly 2.29 (MSCG, 2004). It is 0.59 more than the index, which is
calculated on the basis of the same census, but only for the Czechs who settled the territory of
Vojvodina (1.70). These indices also, according to the values that gave Penev (1995), show that the
Czechs are in the category of the deepest age. In this category, Czechs have been since 1981
(Table 6). Last census, 2011, shows that the age index of the Czechs in the Vojvodina Province is
even 2.15 (3).

Table 6. Old age index and coefficient of old age of Czechs in Vojvodina, according
to Censuses 1961-2002

Census 1961 1971 1981 1991 2002 2011
The old age index

Population of Vojvodina 0.36 0.49 0.57 0.73 0.97 1.18

Czechs in Vojvodina 0.74 0.99 1.26 1.55 1.70 2.15

115




European Geographical Studies, 2016, Vol.(11), Is. 3

The coefficient of old age

Population of Vojvodina 119.0 147.8 148.2 187.5 218.6 2364
Czechs in Vojvodina 195.1 212.6 234.1 284.7 286.4 323.8

Source: Statistical Office of the Republic of Serbia, 2003b, Federal Bureau of Statistics, 1970,
Federal Bureau of Statistics, 1974, the Provincial Bureau of Statistics, 1982, 2012, own calculations

Coefficients of old age

Coefficients of old age directly show negative aging process in some populations. Aging
process includes increase in the share of population, which is older than 60. When that number
passes 120.0, then the population starts aging in demographic sense (KicoSev, Golubovi¢, 2004).
In the 2rd half of the 20th century, Czechs in Vojvodina, according values of the coefficient of old
age, have already been in old age (Table 6), while that happened to the provincial population
between the censuses in 1961 and 1971 (4).

Cultural Life of the Czechs

Cultural Life of the Czechs is unthinkable without ‘Ceska Beseda™ (English, the Czech
sermon). In 1869, this society is established in Belgrade, the capital of Serbia. Then, territory of
Vojvodina was the part of Austro-Hungarian Monarchy. It was situated only few kilometres
northern from Serbia and Belgrade. From the beginning, ’Ceska Beseda’ attracted almost
exclusively Czechs. At that time, it numbered about 270 members. It has quickly become a
favourite meeting place, not only for the Czechs but also for the Belgrade people, because there
were organized various events, performances and gorgeous balls. During the 1st World War, entire
archive of the Society was destroyed.

After the 1t World War, Vojvodina become part of the Kingdom of Serbs, Croats and
Slovenians (Kljaki¢, 2008). In December 1927, Ministry of Education issued an order by which it
changed the curriculum in which mother tongue will be taught in the 15t and 2m grade of primary
school. From the 3™ grade of primary schools, history and geography are taught in their native
language. According to this order, in the Czech schools were placed teachers, exclusively Czechs
(Gligorijevi¢, 1981). From the disintegration and occupation of Czechoslovakia in 1939, in Serbia
and Vojvodina arrived a lot of refugees. After the 2nd World War, in 1946, the Czech primary school
started. Until 1950 many Czechs left Serbia for fear of communism.

Czechoslovakia peacefully split on the 15t January 1993 in two constituent states, the Czech
Republic and the Slovak Republic. Given that of the total number of Czechs in Serbia, in the
municipality of Bela Crkva live more than 1/3 (36.8%). On the facts of the life of the Czechs in
Vojvodina is learned by focusing attention on the south-eastern municipality of Vojvodina.
Nowadays the society Ceska Beseda’ has 58 members (Kljaki¢, 2008). It is organized as non-
governmental, non-profit association that is dedicated to the conservation of cultural heritage,
language and customs. The Society 'Ceska Beseda’ is headquartered in Belgrade with branches in
Vojvodina (Bela Crkva, Kruscica, Gaj and Vrsac) and Central Serbia (Kragujevac) (ARC, 2016). As a
social organization, ‘Ceska Beseda’ nurtures and develops the Czech letter, literature, education
and art. Since 1998, in the framework of a local radio program, in Bela Crkva has broadcasted
weekly one hour program in the Czech language. Since 1999, a bulletin in Czech language has
published (Ivkov, 2006). A bilingual bulletin is printed every third month, in a circulation of about
200 copies. The Journal of the Czechs of South Banat summarizes developments in Bela Crkva.
Proofreading is done by a Czech teacher and texts by association members voluntarily. With the
help of the Czech Ministry of Foreign Affairs, the learning of the Czech language was organised
once a week. The Czechs most commonly use their language in their families, even though it is one
of three official languages in Bela Crkva. Most Czechs live in mixed marriages, and some of them do
not speak Czech anymore. Those who are persistent to speak Czech language with their children,
they learn Czech language, but not as good as when they attended classes in Czech (Majstorov,

* It operates continuously under different names, and from 2010 again under the name ‘Ceska Beseda’
Belgrade.
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2009). After the adoption of the Law on Broadcasting, the radio station did not get a frequency by
which the Czechs lost their daily program in their native language”.

In the settlement of Bela Crkva there is the seat of the Czech National Council, which was
established in 2010. One of the rare libraries in Serbia that has few old copies of books in the Czech
language is also in Bela Crkva. In this municipality there are churches that bear witness to the
colonization of the first generation of the Czechs in Vojvodina, for example: the church of Holy
Trinity in the village of Kruscica. Part of the service in this church as well as in the church in Cesko
Selo is held in the Czech language, regardless of the fact that the local Catholic priest is not a Czech,
than Hungarian.

As part of the cultural and public life in Ce$ko Selo and Kruséica, numerous religious,
ethnographic and artistic events are organised by the National Council, ’Ceska Beseda’, or in
cooperation with the Embassy of the Czech Republic. The guests are from various fields of culture
coming from the Czech Republic and programs include various forms of cooperation between the
Czechs and Serbs. For example, ‘Beauty of Differences’ has organized in Krus¢ica. Program lasts for
two days and includes singing and folklore nights. Part of the program takes place at a house that
should be turned into a museum of crafts and handicraft products. ‘The Czech Culture without
Borders’ has occurred in Bela Crkva as part of the program of the oldest event in Serbia ‘Carnival of
Flowers’. This event consists of artistic workshops, exhibitions, literary evenings, evening of
folklore, race of the Czech-Serbian friendship. From 2011, in Kruscica there is manifestation
‘The Czech Open International Music Festival’. The biggest holiday for all the Roman Catholic
believers in Bela Crkva is ‘Saint Ana’ and at the same time the Thanksgiving Day to the Czech
Republic. Shrovetide (Carnival) is organized in Bela Crkva and Kruséica. Since 2004 and the
children’s one since 2011, during Easter event has organized Eggs fest. Other events are Saint
Urban, Three Kings etc. (Internet, 2016).

4. Conclusion

In the territory of today’s Vojvodina, as well as other parts of Serbia, the Czechs arrived in the
late 18t and early 19* century. The first settlers were craftsmen, bankers, industrialists, doctors,
architects and artists and they contributed significantly to the development of certain industrial
activities, but also of culture and art in Serbia.

By the number, they represent one of the smallest ethnic groups in Serbia. According to all
parameters of age, they are among the oldest ethnic groups in Vojvodina. Deep age disables natural
reproduction. It is the result of low fertility rates and migration of young people in the past, which
were influenced by different political and economic factors. Czechian identity in Vojvodina can
preserve their offspring, which certainly exist. Resulting from mixed marriages, today declare
themselves as members of other ethnic groups, undecided, undeclared, according to regional
affiliation and the like. However, each of them is aware of their Czech ancestors.

Independence of Czech Republic had no impact on the parameters of the age structure of the
Czechs in Vojvodina Province. However, it is noticeable increase in the number of cultural activities
of the Czechs in Vojvodina, especially in the territory of South Banat District, in which they most
present. Through the Czech National Council and the Society ‘Ceska Beseda’, the Czech ethnic
group is fully integrated into public and cultural life of Serbia, where it is recognized and has all the
rights guaranteed on the preservation of identity. They are also a very important element that
promotes bilateral cooperation between the Czech Republic and the Republic of Serbia.
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Abstract

In this paper authors analyze the structure of agricultural holdings in Montenegro; persons
engaged in work on family agricultural holdings and used agricultural land family agricultural
holdings. The total number of agricultural households in Montenegro in 2010 is 48.870. Out of that
48.824 are family agricultural holdings. According to is size class of utilized agricultural land
15.418 of family agricultural holdings in the interval of 0.1- 0.5 ha or 31.6 %. Working on
agricultural households engaged an average of 2.03 people. Of the total of 48.824 bearers of family
agricultural holdings 6.286 women, i.e. 12.87 %, while 42.538 men, i.e. 87.13 %. How would family
agricultural holdings in Montenegro improved its physical and economic performance and become
more competitive, it is necessary to obtain the support of political leaders, through the
implementation of a number of support measures: ensuring predictable and stimulating
agricultural and overall economic policy; market development (agricultural products, capital,
land); creating a stimulating business environment for higher investment, employment, overall
economic development and diversification of income and activities of the rural population.

Keywords: Montenegro, family agricultural holdings, structure, labor force, agricultural
land.

1. Introduction

What is an agricultural holding? Is the term “agricultural holding” used for something that is
precisely defined or a label inherited from the past that implies more loosely an “agricultural
enterprise, firm or business”? These questions remind us that the agricultural holding is a multi-
dimensional social construct with, inter alia, spatial, agronomic, economic, statistical, institutional,
and symbolic dimensions (Laurent, Rémy, 1998).

Geographers and economists need to focus on this issue because weakening the meaning of
the term agricultural holding causes confusion in debates on the development of agriculture. As
policy measures are, in the main, directed at agricultural holdings, an examination of what is
meant by this concept means questioning how beneficiaries of certain policy measures are selected
and calls into question what a farmer actually is. The agricultural holding is also at the heart of a
statistical frame that gives us our picture of European Agriculture. Redefining the basis of the
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statistical construct by recommending, for instance, that it only includes holdings that receive
direct subsidies means changing outlooks on agriculture (Laurent, Rémy, 1998).

Thus, there is no universally agreed definition of family agricultural holding, although various
stakeholders have established definitions either for purely analytical purposes or for the
implementation of government programmers. Despite such variation among definitions of family
farms, there are some commonalities. A survey of 36 definitions of family agricultural holding found
that nearly all definitions of family agricultural holding specify that a member of the household owns,
operates and/or manages the farm either in part or fully. Often the definition specifies a minimum
share of labour that must come from the owner and his or her relatives. Many definitions limit the
size of the agricultural holding explicitly by establishing a maximum land area for the farm, beyond
which the farm is no longer considered a family agricultural holding. Some definitions require that
the share of household income from non-farm activities not exceed a certain level (Garner, de la O
Campos, 2012).

For the International Year of the Family agricultural holding being celebrated throughout
2014, FAO has defined family agricultural holding as follows: Family Agricultural Holding (which
includes all family-based agricultural activities) is a means of organizing agricultural, forestry,
fisheries, pastoral and aquaculture production which is managed and operated by a family and
predominantly reliant on family labor, including both women’s and men’s. The family and the
farm are linked, co-evolve and combine economic, environmental, social and cultural functions.
(FAO, 2013).

Without getting further in theoretical considerations the definition of agricultural households
by Radojevi¢ et al (***) in Montenegro agricultural holding represents a unique technical and
economic unit with a unified administration, carried out by agricultural activity and which can be
familial agricultural holding or a business entity. Family agricultural holdings is households used at
least 1000 m?2 of agricultural land or less than 1000 m?2 of agricultural land, has a 1 cow and 1 calf;
or 1 cow and 1 offspring; or 1 cow and 2 adult throat small cattle; or 5 adult sheep or goats, or 3
adults pigs; or 4 adults throat sheep, goats and pigs together, or 50 pieces of adults poultry, or 20
beehives). Included are those households that have agricultural production, but do not meet the
above requirements for the agricultural holding, where agricultural production is the only source of
income for the household. Census to include and households that do not meet the above
requirements, or dealing with cultivation of mushrooms in specialized facilities. Starting rank
holding the person in whose name and for whose account is kept farm and who is legally and
economically responsible for the holding, i.e. who bears the economic risks holdings. Business
entity - shall mean all natural and legal persons engaged in an activity based in Montenegro,
established and registered by the competent authority in accordance with the law, as well as the
organizational units of foreign companies and foreign merchants doing business in the territory of
Montenegro. On this point we intend to point the structure of agricultural holdings in Montenegro
in 2010, i.e. on the workforce on family agricultural holdings according to gender and age
structure, and the structure of agricultural land of family agricultural holdings.

2. Results and their generalizations

Doichinova, 2008 referring to the study Kanchev et al., 2008 and Reed et al., 2012 is
implement the definition of family agricultural holding. The family agricultural holding (Figure 1)
is defined as an organization in which:
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Fig. 1. Family agricultural business (Doitchinova, 2008).

a) The ownership on business is combined with management (or control) from the linked
by kinship or marital ties of the principals. The families members secure economic, cultural and
social capital and participate in it via intellectual, emotional or directly via labor form,

b) Farming style of each consecutive managing owner expresses the family philosophy for
farming. Agricultural holding is given to chosen heirs,

¢) The whole or part of the family lives on the territory of the agricultural holding (or closed
to it) and it’s surrounded by local networks or relatives, friends and other groups which form the
social and cultural environment. The landscape and environment of the agricultural holding are
formed with family labor and directly influence the family quality of life. On this basis
multifunctional holding is each agricultural holding in which the production resources and its
territory are used for linked or non-linked with agriculture activities. Besides this the family
members own and manage other businesses regardless their location (Doitchinova, 2008).

The total number of agricultural holdings in Montenegro in 2010, according to data from the
Statistical Office of Montenegro, 2012 is 48.870. Out of that are 48.824 family agricultural
holdings. According to the size class of utilized agricultural land 15.418 of family agricultural
holdings is in the range of 0.1 - 0.5 ha or 31.6%. Montenegro has 23.242 agricultural holdings
classified as a specialized type of production for livestock, which represents 47.56% of total
holdings. Of the is total number of family agricultural holdings 43.125, i.e. 88.3% of family
agricultural holdings have a perennial meadows and pastures, while only 122 farms, i.e. 0.2% have
nursery garden. The largest number agricultural holdings using perennial meadows and pastures is
based holdings in the municipalities Niksi¢, Podgorica, Bijelo Polje, Pljevlja and Berane.

According to Sarovié¢, 2013 perennial meadows and pastures make up by far the largest part
of the utilized agricultural land, which is certainly a very negative impact on the production of
agricultural crops, especially in the central part of Montenegro. However, what is even worse is the
fact that we get when we find the share as a percentage of meadows and pastures. The largest share
of used land then do not make no meadow pastures even more katuns with 58.66% as long
meadows occupy 37.39% and 3.95% of all pastures. This finding indicates that the majority of
utilized agricultural land makes the katuns of the northern part of Montenegro, which is in
principle very unfavorable agrarian structure of parcel of that part of the Republic. However, it’s
the ultimate effects must always be considered as part of other natural and economic environment
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(geographical region, technical equipment of farms, and other types of production), and will be so
in the official statements easier to find a justification for this kind of agrarian - cadastral attitude.

48870 48824
50000 -
45000
40000 -
35000 -~
30000 -~
20000 A
15000 A
10000 A
5000 A
0 T T 1

The total number of Family agricultural  Class size utilized

agricultural holdings agricultural land

households family agricultural

holdings

Fig. 2. Agricultural households in Montenegro and size class utilized agricultural land

Working on agricultural households engaged an average of 2.03 people. Of the total of
48.824 bearers of family agricultural holdings 6.286 women, i.e. 12.87%, while 42.538 men, i.e.
87.13%. Our research records look like based on research Janeska, Bojnec, 2011 indicates yes as for
the characteristics of the labour force and their influence on development, the reduction in the
participation of women in the agricultural labour force can be seen as a new feature. Yet, this
change remains in the shadow of an unfavorable age and educational structure, as well as the
adverse spatial distribution of the total labour force. For market-oriented agricultural production, a
significant factor is the education level of farmers. "The age structure of agricultural holdings in
Montenegro is characterized by a high proportion of older working-age population at the holding
and a small number of younger members. The process senilisation village is deeply affecting all
spheres of Montenegrin rural communities because today almost 44% of the total number of
persons employed on the farm is people over 55 years of age. At least is of those which would in
future progressive, entrepreneurial-oriented holdings should be the highest, only 7% of the
workforce in Montenegrin households is under the age of 24 years" (Sarovi¢, 2013).
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Fig. 3. Availability of the average family agricultural household

Average family agricultural household has 6.0 ha of land available, 4.3 ha of agricultural land
use, another 0.4 ha of uncultivated agricultural land, 0.2 ha of uncultivated agricultural land, 0.8
ha of forest land, 0.2 ha of arid land 3.6 livestock unit’s cattle. ,, If we make a comparison with the
EU countries, we see that in Montenegro (whose territorial area of the smallest countries in
Europe) are significantly smaller amount of utilized agricultural land in the total territorial area of
the country than in most other countries (modest 16%)" (Sarovi¢, 2013). According to the data of
the Statistical Office of Montenegro, 2012 municipalities with the lowest number of family
agricultural holdings has Tivat 169 what it makes 0.35% of the total number of family farms.
The municipality with the largest number of family agricultural holdings is Podgorica 7.276, which
makes 14.89% of the total number of family agricultural holdings. While the total value of the
economic size of agricultural holdings in Montenegro in Euros is 125.817.765.2, or an average of
2.574.54 EUR per agricultural holdings. “Taking into consideration that the quality of human
capital is one of the most important factors for efficient agricultural development, the existing
situation in of Montenegro requires a greater focus of attention on the human resources in this
sector. For changes in a positive direction, a demographic and economic revitalization of rural
areas is necessary. Amid the conditions of social and economic transformation, and the
implications of the long-term economic crisis, during the 1990s there was a significant increase in
interest among urban citizens in migrating (or returning) to rural areas. Yet this interest was not
adequately capitalized upon to accelerate a revitalization of rural areas” (Janevska, Bojnec, 2011).
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Fig. 4. Working persons engaged on family agricultural holdings by age

Source: Statistical Office of Montenegro, 2012.
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Labour force on family agricultural holdings makes 33.180 persons from other 4 years of high
school, or 33.74%, of which 22.157 are men, i.e. 66.78% and 11.023 women, i.e. 33.22%. The
number of persons with higher agricultural education was 1.446 which makes 1.47% of the total
workforce of family agricultural holdings. The number of men with higher or university agricultural
education was 1.054, i.e. 72.89%, female 392 or 27.11%. The share of persons with other higher or
university education in the labor force is 7.62%, of which 74.37% were men and 25.63% women.
Considering the educational structure of the labor force on family agricultural holdings by
municipalities, the largest number of people with higher or university education is in the
Podgorica, Niksi¢ and Bijelo Polje. The largest number of persons with higher and university
agricultural education is in the Beranama, Podgorica and Niksi¢ (Statistical Office of Montenegro,
2012).

Human resource management is important for the development of agriculture and the rural
economy. With a view to determining the optimal use of natural resources and developing the
agricultural sector, judging by its qualitative characteristics the labour force can be regarded as
insufficient in agriculture Montenegro. This implies a rural and agricultural labour market
mismatch. In many rural areas Montenegro, the lack of labour force presents a serious limiting
factor in the development of agricultural production. In that sense, there is an evident tendency
towards a worsening imbalance between the two basic factors of agricultural production: the land
that has the natural potential and the asymmetric concentration of the rural and agricultural
population, as well as the available labour force (Janevska, Bojnec, 2011).

Table 1. Family agricultural holdings by size of the class type of utilized agricultural land in the
period of 1960-2010

Family holdings by the size of

class type of utilized 1960 2010
agricultural land
no land - 581
<0.10 ha - 2.514
0.10<0.50 ha 5.899 15.418
0.50< 1.00 ha 6.900 8.465
1.00< 2.00 ha 11.939 8.865
2.00 < 3.00 8.643 4.076
3.00< 4.00 ha 6.362 2.256
4.00<5.00 ha 4.586 1.287
5.00< 6.00 ha 1.056
6.00<8.00 ha UL 1.066
8.00<10.00 ha 3.285 588
10.00<15.00 ha 8.798 814
15.00<20.00 ha - 342
20.00<30.00 ha - 323
30.00 <50.00 ha - 312
50.00< 100 ha - 436
100 ha and more - 425
TOTAL 64.918 48.824

Source: Joksimovié et al., 2016, according to Agricultural Census for 1960 and 2010.

In the period between two agricultural censuses (1960-2010) there were significant changes
in the structure of agricultural holdings. According to the last Agricultural Census, total number of
households decreased by about 25% compared to the Census of 1960. According to the Census of
2010, the highest share goes to the households of size from 0.10 to 0.50 ha (31.6%) and a very
small number of households with 100 or more hectares (0.87%). Comparing the results of Census
of 1960 and 2010, it could be seen that in 1960, the largest share accounts to the holdings size of 1-
2 ha (18.39%), while the share of households larger than 10 ha were at the level of 13.55%. Analysis
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of the data indicates a significant change in the number of households by type of using. In the
period of fifty years, the share of households increased to 2 ha and it was 55.25%, while according
to the Census of 1960, this share was at the level of 38%. The share of households in size from 2.1 to
10 ha, according to the Census of 2010, decreased by approximately 27% compared to 1960.
Their share was at a level of 48% (1960), while according to the Census of 2010, it was about 21%
(Joksimovi¢ et al, 2016).

Out of 48.824 family agricultural holdings, 6.088 holdings or 12.24% raise sheep. An average
number of sheep per family agricultural holding is 37.6 in comparison to the number of holdings
that breed sheep, while the average number of sheep is 4.7 heads in comparison to the total
number of family agricultural holdings. The number of holdings that take sheep to common lands
amounts to 3.512, which makes 57.7 of the total number of family agricultural holdings that breed
sheep. Taking into consideration the previously stated, it can be noticed that livestock potential of
Montenegro relies on sheep breeding, which is particularly emphasized by the fact that an average
family agricultural holding possesses 37.62 sheep If the data of the Agricultural Census implemented
in 2010 are compared to the data of Population Census 2013, it can be concluded that number of
bovines at family agricultural holdings suffered a decline of 2.4%, while the number of sheep
increased for 42.3%; goats for 157.8%; pigs for 37.7%; poultry for 74% and number of beehives for
103.6% (Despotovié et al, 2015).

3. Conclusion

In conclusion, agricultural holdings in Montenegro - structure, labor force, use of agricultural
land, see the following;:

1. The total number of agricultural households in Montenegro in 2010 is 48.870. Out of
that 48.824 family agricultural holdings. According to the size class of utilized agricultural land
15.418 of family agricultural holdings in the interval of 0.1 - 0.5 ha or 31.6%,

2.  Of the total number of family agricultural holdings 43.125, i.e. 88.3% of family
agricultural holdings have a perennial meadows and pastures, while only 122 farms, i.e. 0.2% have
nursery garden,

3.  Working on agricultural households engaged an average of 2.03 people. Of the total of
48.824 bearer of family agricultural holdings 6,286 women, i.e. 12.87%, while 42.538 men, i.e.
87.13%,

4. The number of persons with higher or university agricultural education was 1.446
which makes 1.47% of the total workforce of family agricultural holdings. The number of men with
higher or university agricultural education was 1.054, i.e. 72.89%, female 392, or 27.11%.
Participation persons with other higher and university education in the labor force is 7.62%, of
which 74.37% were men and 25.63% women,

5.  According to the Census of 2010, the highest share goes to the households of size from
0.10 to 0.50 ha (31.6%) and a very small number of households with 100 or more hectares (0.87%).
Comparing the results of Census of 1960 and 2010, it could be seen that in 1960, the largest share
accounts to the holdings size of 1-2 ha (18.39%), while the share of households larger than 10 ha
were at the level of 13.55%,

6.  If the data of the Agricultural Census implemented in 2010 are compared to the data of
Population Census 2013, it can be concluded that number of bovines at family agricultural holdings
suffered a decline of 2.4%, while the number of sheep increased for 42.3%; goats for 157.8%; pigs
for 37.7%; poultry for 74% and number of beehives for 103.6%.

Our research evidence based on similar research Parausi¢ and Cvijanovi¢, 2012, indicates yes
development constraints family agricultural holdings in Montenegro, where farmers because of their
mentality are usually not aware of, are developed: Human resources (low knowledge and skills of
farmers, low rate of entrepreneurship for application innovation, business expansion, lack of desire
and interest in the acquisition of knowledge, association ...); Physical resources (small land area, lack
of facilities and/or equipment for the storage, preservation and packaging of agricultural products,
the absence of the conditions and facilities for refining of agricultural products ...); Social capital (a
large proportion of these producers is fragmented bearing in mind: undeveloped /inactive
associations of farmers, absence of awareness of farmers about the need and importance of
association; lack of trust, both between farmers and between farmers and local / central government
authorities, chambers of commerce, cooperatives...); The absence of vertical integration of farmers
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(in the production and market the food supply chain, whether long-term contracts, any ownership
links with the food industry, cooperatives, trade and so on. Because of this, primary producers do not
have the power to influence the purchase price and terms of purchase and value products and
additional profit most often generated at the higher levels of the value chain (trade, i.e. intermediary
operations) ... (see Rajovi¢, Bulatovi¢, 2015a; Rajovi¢, Bulatovi¢, 2015b; Rajovi¢, Bulatovi¢, 2015¢;
Rajovi¢, Bulatovi¢, 2015d; Rajovi¢, Bulatovi¢, 2016).

Koloszko-Chomentowska, 2014 citing research Poczta et al., 2012, Bojnec, Latruffe, 2013,
Overmars et al., 2013, Smutka, Selby., 2013 and Spicka, 2013 indicates that the results of studies
conducted until now prove that utilization of Common Agricultural Policy instruments has
improved the production and economic results of the agricultural holdings of new member states.
“Funds from the Rural Development Program have proven to be helpful to the development of
agricultural holdings. Farmers have obtained the capability to invest in their holdings and adapt
them to the requirements of a competitive market, particularly considering that the neglect in this
scope is very extensive. However, the fact that the economic conditions in Europe and around the
world have worsened, starting from 2008, must be taken into account, and this has had an impact
on the situation of agricultural holdings. This justifies the need to conduct systematic studies and
assess the functioning of agricultural holdings in a long-term perspective” (Koloszko-
Chomentowska, 2014).
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