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Abstract

Based on the method of quantitative assessment of potential climatic resources, the author
attempts an assessment of the potential agro-climatic, energy, and resort climatic resources of
Georgia’s physical/geographic and administrative regions.

Keywords: potential; climatic resources; agro-climatic; energy.

BBeaenue

Kimmat siByisieTcss BaKHEWIIMM MPUPOAHBIM (PaKTOPOM, paIlMOHAJIBHOE HCIIOJIb30BaHUE
KOTOPOTO MOJKET NPUHECTHU CYIIECTBEHHBI SKOHOMHUYECKHMUA U COLUAJBHBIN 3ddeKT.
PamuonasbHOE WCHOIB30BAHUE KJIUMATHYECKHUX PECYPCOB CYIIECTBEHHO 3aBHUCHUT OT UX
MPaBWIBHON OIeHKUA. YacTo KJIMMaTH4YeCKHE PeCcypChbl OTOK/IECTBJIAIOT C KJIUMATHYECKUMH
3JIEMEHTaMH, UYTO COBEPIIEHHO NPOTHBOPEUHT IOHATHIO PECYPCOB, MO/ KOTOPHIMHU CJIEYET
TMIOHMMAaTD 3aIlachl Pa3INYHBIX BUIOB YHEPTUH, BelIeCcTBA U MHOpMaANuu B aTMocdepe, KOTOpbie
MOTYT OBITh HCIIOJIb30BAHBI B KOHKPETHBIX COITUATLHO-3KOHOMUYECKHUX 3a/1avax [2].
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py3uss xapakTepusyercs HUCKJIIOYUTEIbHBIM  MHOTOOOpa3WeM  KJIUMaTOB.  37ecCh
BCTpPEYAIOTCsA KJIUMaThl OOJIBIIMHCTBA THIIOB, HAOJ/IIOAAIONIUXCS HA 3eMHOM Ilape, KJIMMAaTOB,
HauyMHas OT KJINMaTa BEYHBIX CHETOB U JIEJITHUKOB BhICOKOTOPHi boJsbimoro KaBkasa, 10 BIaKHOTO
CyOTpOIIMYecKOro KiuMara YepHOMOPCKOTO MOOepeskbsi U CTEITHOTO KOHTUHEHTAJIbHOTO KJIMMAaTa
Bocrounoii I'pysuu. [loTeHIinaabHble pecypchl pa3IUYHbIX KJIMMATOB, COOTBETCTBEHHO PA3JINYHBI,
HEKOTOpble W3 HHUX UMeEIT IeJle0Hble CBOWCTBa, Jpyrue OoOraThl TEIUIOBBIMU  HWJIN
reJINOPHEPTreTUYEeCKUMHU pecypcamMHu U T.J.

[lespi0 TAaHHOTO HCCIEAOBAHUS ObLIa OIEHKA MOTEHITHMAJIbHBIX KJIMMATHYECKUX PECypCcoB
OTZIeJTbHBIX (PUBUKO-Teorpadudyeckux obacTel, a Tak:Ke aIMIHUCTPAKUBHBIX KpaeB ['py3un.

MarepuaJibl M METOAbI MCCJIEIOBAHUS

Jlns BhITIOTHEHUs pabOTHI ObLT BHIOpAH OPUTHMHATIBHBIA METOJT OIEHKH IOTEHI[HATBHBIX
KJINMaTUYeCKUX pecypcoB, paszpabotanbiii B [aBHON I'eodusmueckoit ObcepBaTOpuM HM.
A. BoeiikoBa [2]. Meron m03BOJIAET KOJIUYECTBEHHO, B YCJIOBHBIX €IWHUIAX, OIEHUTH
WHTErPIBHBIN ITOKa3aTesb KINMaTUYecKux pecypcoB (P) M UX OT/EIbHBIX COCTABJISAIOIINX.
CorsiacHO 3TOMy METOJy, Bce KJIMMATHUeCKHe MOKa3aTeIu MPeABAPUTEIbHO HOPMUDPYIOTCA U C
y4eTOM BEeCOBBIX KOe(pUITMEHTOB ITEPEBOIATCS B YCJIOBHBIX €MHUIIAX, a Jlajlee CYMMHUPYIOTCS.

Meton I'TO 6bUT yCHENIHO HUCIIOJIB30BAH /IS OIEHKU U PAHOHUPOBAHUA KJIMMATHIECKHUX
pecypcoB JIeHMHTpaACKo# obsacTu [2], a Takke MPU OLlEHKE TUAPOKINMATUUYECKHUX PECYPCOB U
pecypcoB reoMace IpupoAHbIX JlaHamadToB KaBkasa [4, 5].

Hawmu paccmoTtpensl HanboJiee BayKHBIE 71 ['py3uu TpH IPYIIIBI KJIMMATHYECKUX PECYPCOB:
arpoKJIMMaTUYeCKHe, OHEpreTUYecKue ¢ KYpPOpTHhIE.  ATPOKJIMMATUYECKHUE  PeCypChI
OTIPENEJIAIOTCA KOJTMYECTBOM TEIUIA U BJIATH 32 BETeTAlMOHHBIN MTEPUOJ T0/1a, IO3TOMY OHH ObLITH
BBIDQJKEHBI CYMMOU aKTHUBHBIX TemIeparyp 6osiee 10° (T°) u xommuectBoMm ocaakoB (Rmm) 3a
STOT Iepuofi. JHepreTHUUecKHe KINMaTHYeCKUe Pecypchl BKJIIOUAIOT TeJIOIHEPreTHYECKHUeE,
BETPOIHEPrETHYECKUE U TUPOIHEPTETHUECKUE PECYPCHI, OHH COOTBETCTBEHHO BBIPAXKEHBI UEPE3
CYMMAapHYI0 COJHEYHYI0 paguanuio (Qmuak/mM2), cyMMapHYI0 NPOAOJIKUTEILHOCTh pabodmux
CKOpocTell BeTpa He MeHee 5 M/cek (Vuac) u rogoBoit crok pek (Hwmm). KypopTHble pecypcsl
BBIPAKEHBI YHCJIOM KyPOPTOB U IEPCIEKTUBHBIX KYPOPTHBIX MECTHOCTEH, C YIETOM UX ITpod e
- KIuMaThdeckne —u  kiaumarobanneosiormueckne  (NK), Oa/JIHEeOoJIOTHYECKHE U
boanneoxmMmartryeckre (Nb).

B kauecTBe WCXOAHBIX JAHHBIX HCIIOJIB30BAHBI MaTepHaIbl aTIacoB [3, 6], KOTOpbIe
COZIEP?KAT KapThl BCEX OCHOBHBIX KJIIMMATUYECKUX DJIEMEHTOB U OTAEIbHBIX KJIMMATHUYECKUX
pecypcoB. KOMIIOHEHTHI arpOKJIMMaTHYECKUX U DHEPTeTHYECKUX PECYPCOB I OCHOBHBIX
¢dusuko-reorpaduueckux ob6sacTeENl U AAMUHUCTPATHUBHBIX KpaeB ['Py3uH PacCUUTHIBATIUCH W3
COOTBETCTBYIOIIUX KapT [6], mosTroMmy Haubosiee yIOOHBIM U MPAKTHYECKUM I OCPETHEHUS
MoJIell 5TUX KOMIIOHEHTOB IO TEPPUTOPUM OKA3JICS METOJ] HW30JIMHUU, 00eCredrBAIOIIUN
HauOOJIBIIYIO TOYHOCTb OCPeHEHUS B HEOJHOPOAHBIX (GUBUKO-TeorpadUuecKrx yCI0BUAX [1].

OO0cy:kaeHue pe3yjabTaToB

B Ta6JII/ILIe 1 InpeacraB/JI€EHbl OCPEAHEHHbIC II0 TEPPHUTOPUH 3HAYEHHA OTACJIbHBIX
KOMITOHEHTOB KJIMMATHYECKHX PECYPCOB VIS OCHOBHBIX (U3HKO-reorpaduueckux obsacrei
pr3I/II/I, a B Ta6JII/II_[e 2 IIpeacraB/I€Hbl, paCCUUTAHHbIE HAa OCHOBE 9THUX AAdHHBIX, HHTErPAJIbHbIC
IIOKa3aTe/In IMIOTECHIUAJIbHBIX KJIMMATHUYECKUX PECYPCOB B YCJIOBHBIX €/IMHUIIAX, a4 TAKXKE PECypPChbl
OTAECJIbHBIX KOMIIOHEHTOB B IIPOIIEHTAX.

Tabauua 1.
OcpeHeHHbIE 3HAYEHHS OT/IEJIbHBIX KOMIIOHEHTOB KJIMMAaTHUYECKHX PECYPCOB
JUUTsI OCHOBHBIX (pu3HKO-reorpaduueckux obsacreit I'pysun

ObJ1actb KoMmIioHeHTBI KoMnoHeHTbI KoMmioHeHTBI
arpoxKJiMMaTa | SHEPTreTUKH peKpeanuu
Te Rvm | Qmazk/m2 | Vuac | Hmm | Nk Nb

Koaxuackasa 4000 | 1000 4700 2000 | 1300 45 4

VBepuiickas 3500 900 5000 3000 650 12 4
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I0xHO0-I'py3uHCKOE
Haropbe 2000 500 5300 2200 | 1000 18 0
Bosbimoit KaBkas 2000 | 1000 5300 1500 | 1300 63 4

W3 naHHBIX TAOJIUITBI 2 CJIeyeT, UTO Hanbosiee 6oraThie KIIMMaTUIYECKHE PECYPChl UMEIOTCS
B Konxmackonr ob6sactu (227 yeia. en.). 3HAYUTENbHYIO JIOJII0 PECypCOB  COCTAaBJISIOT
arpoKJIMMaTHUYeCKHe pecypchl-pecypchl Temia u Biaaru (43 %). 31 % u3 o0mUX pecypcoB
COCTaBJISIIOT KYpPOPTHBIE PECYpChl — KJIMMaTUUYecKue W OasHeosorhyeckue. 26 % pecypcoB
COCTaBJISIIOT HHEPreTHYECKHE pecypchl, IMPHUYEM Ha JIOJI0 TUJIPOIHEPTETHYECKUX PECypCOB
npuxoauTes 18 %, Ha JIOJII0 BETPOIHEPTETUYECKUX PecypcoB — 8 %, a TeIMoHepreTHYecKue
pecypchl 00J1aCTH HECYIIECTBEHHBI.

Tabauua 2.
UHTerpanpHble MOKA3aTeNIN MIOTEHIINATBHBIX KJINMAaTUIECKUX PECYPCOB
(P yCJIOBHBIX €IMTHUIT) U PECYPCHI OT/IETLHBIX KOMIIOHEHTOB (%)
O6actpb Pecypcst % W HTerpasbHbIN
Arpoxsnmarrdeckue | JHepreTudecKue KypopTHbie TI0Ka3aTeJib y.eJ,.
T R Q VvV H Nk Nb |P
Kosxuackas 26 17 (o] 8 18 17 14 227
VBepuiickas 26 14 11 31 0 0 18 180
IOxxHO-
I'pysunCKOE
Haropbe 0 0 42 27 23 8 0 95
Bosbion
KaBka3s 0 18 19 0 19 28 16 210

Boratple kamMaruueckue pecypcebl uMmetorcss Ha Bbosibpmom KaBkaze (210 yen. en.). 44 %
MOTEHIIUAJIBHBIX PECYPCOB COCTABJAKT KypOPTHBIE peCcypcbl, 3TO B OCHOBHOM TOpHBIE
KJIUMaTuyeckue U OasHeosiormyeckue KypopThl. 38 % pecypcoB COCTaBJIAIOT SHepreTHuYecKue
pecypebl,  KOTOpble  IIOPOBHY  pACHpPeAesATCA  MeXAYy  IeJIMO9HEepreTUYeCKUMHU U
TUZPOSHEPTETUYECKUMU pecypcaMy, BeTPOIHEpreTHUYecKue pecypchbl Majbl, OHU UMEIOTCS JIUIIb
Ha BBICOKUX TOPHBIX BEPIINHAX.

UnTerpasibHbI MOKa3aTeJab IOTEHIUAJBHBIX KJINMATUUECKUX pecypcoB lBepuiickoin
¢dusuro-reorpaduueckoit  obsactu cocraByisieT 180 yCIOBHBIX equHUIL.  I[IpeobiamaroT
arpoKJINMaTHu4ecKre pecypcesl (40 %), 13 dHepreTUUeCKUX PecypcoB I1es1eco00pa3Ho UCII0Ib30BaTh
BeTposHepreTudeckue (31 %) u remosHepreTuyeckue (11 %) pecypcesl.

Menee Oorarta kiauMaThueckuMu pecypcamu IOxxHO-I'py3mHCckoe Haropbe (95 yCiI. en.).
B 51011 061aCTH IEPCIEKTUBHBIM ABJISETCA UCIIOJIb30BAHUE BCEX BU/IOB SHEPTreTUUECKUX PECYPCOB.

B Tabsuue 3 mnpexacraBieHbl IOTEHIHUAJIbHbIE KJINMAaTUUYECKHE PpeCcypchl OT/IeIbHBIX
aIMUHUCTPAaTUBHBIX KpaeB I'py3uu (cM. puc. 1).

Tabauua 3.
IloTennuanbHbIe KIMMAaTUYECKHUE PECYPCHI OTAEIbHBIX
aJIMUHUCTPATUBHBIX eAuHUI ['py3un
No | AxmuHuCTpa- Pecypcrt % WnTerpasnbHbIit
TUBHBIN Kpau ArpoxsuMaTu- | DHepreTUyecKue KypopTHbie IoKasaTeJsib y.eJ.
4ecKue
T R Q \Y H Nk |Nb P
1. | Abxasus 4 28 17 0 20 31 0 58
Camerpeo-
3emo CBaHeTH 24 9 12 7 17 11 20 84
3. | I'ypusa 18 44 0 6 31 1 0 36
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4. | Amxapus 16 18 12 21 11 22 0 41
5. | Pauva-Jleuxymu

Ksemo CBaneTtu 0 21 16 16 24 12 11 75
6. | NUmepetu 13 15 13 20 22 0 17 50
7. | Camixe-

J>xaBaxeTu 0 0 27 23 2 48 0 37
8. | Iuga Kaptiu 23 0 19 16 0 27 15 53
9. | Muxera-

MTHnaHeTH 12 14 9 11 5 19 30 55
10. | Kemo Kaptiu 25 1 30 20 0 24 0 47
1. | Kaxern 15 16 24 0 2 3 40 80
12. | Towaucu 41 7 4 21 6 4 17

48

Puc. 1. AnMuHHCTpaTHBHBIE eUHUIII ['py3un (0003HaUeHUsI cM. B TabJIHIE 3)

V3 Tabiunpl ciiefyer, YTO W3 aJMHUHUCTPATUBHBIX equHul] ['pysuu Haubosiee GoOrartbl
knmumarnyeckumu pecypcamu Camerpeno-3emo CBanetm u  KaxeTw, rJe HWHTErpaibHbBIN
IOKa3aTesab KJIMMaTUYECKUX PECYPCOB COCTaBJIeT COOTBETCTBEHHO 84 U 80 YCJIOBHBIX €IMHUII.
B rnepBoii m3 HUX pecypchl TOYTH PAaBHOMEDHO paclipefieJieHbl B arpoKJIMMaTHYeCcKOM,
DHepreTUYeCKOM U  KypopTHOM cekropaXx. OcobeHHO OoraT Kpail TeIUIOBBIMU U
OasHeosOTHUECKUMH  pecypcamu. Kaxetm ocobeHHO Oorata OaJTHEOJOTUYECKUMH U
OaTHEOKIMMAaTUYeCKUMHI pecypcaMy, OJHAKO IPAaKTHYECKH HHUYTOXKHBI BETPOIHEPTeTHYecKue
pacypcsl. Pecypcbl Teria v Bjiarv Io3BOJIAI0T HHTEHCUBHO Pa3BUBATh 3eMJIe/IesIne.

IlorennuanpHble KIMMaTHdeckue pecypchl Paua-Jleuxymu u KBemo CBaHETH COCTaBJIAIOT
75yca. en. Kpail ocobeHHO 6oraT sHepPreTMYeCKUMH M KYPOPTHBIMU pecypcaMH, TeIlJIOBbIE
pecypchl HeZIOCTaTOYHBI JIJI1 THTEHCUBHOTO PA3BUTHSA 3eMJIeleINA.

Ilorennuaneable kiImMatuueckue pecypceel Mmeperu, Ksemo u Illupa Kaprtiau, Muoxera-
Mtuanern u AOGxXa3wu KoJieOJisiTcs B Ipeniesiax 47—58 ycoir. en. B Mixera-MTuaHeTd BO3MOKHO
HUCHOJIb30BaHNE BCeX BHJ/IOB pecypcoB, B lIMepeTn IpaKTUYECKH OTCYTCTBYIOT KYyPOpPTHBIE
kimMatnyeckue pecypebl. B Ksemo u Illmpa Kaptim HecyleCcTBeHHBI T'MJPO3IHEPTreTHUECKHE
pecypcel, KpoMe TOTO, 3/IeCh DPa3BUTHE HWHTEHCHUBHOTO 3eMJiefieyinsg TpebyeT HCKYyCTBEHHOTO

7
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OPOIIIEHUs, OJHAKO MEPCIEKTUBHBIM SIBJISETCS HCIOJIb30BAaHUE T€IHM0- U BETPOIHEPTETUUECKUX, A
TaK)Ke KypPOPTHBIX KJIMMaTUUYECKUX pecypcoB. AOxa3usi OoraTta KypOPTHBIMH KJIMMaTHYECKHUMHU
pecypcamu, 371eCh MepCIEKTUBHO HCII0JIb30BaTh TaK¥XKe arpoKJIMMaTUYeCKHeE,
reJIMOHEPTeTUYECKUE U TUAPOIHEPTETUYECKUE PECYPCHI.

B I'ypun, Amxapuu u Camiixe-/l>xaBaxeTu MOTeHITUA KJIUMaTUYECKUX PECYPCOB COCTABJIsIET
Bcero 36—41 yci. en. B I'ypuu HambOosiee MepCHEKTUBHO HMCIOJIb30BAHUE arpOKJIMMATUYECKUX H
TUZPOIHEPTETHYECKUX pecypcoB, B Apkapuu u Camixe-/[:kaBaxeTu — KypOPTHBIX KJIMMAaTHYeCKUX
U BCeX BUJIOB HSHEPTETHUECKUX pecypcoB. BmecTe ¢ TeM B A/Kapuu BO3MOKHO HCIIOJIb30BaHUE
arpoOKJIMMaTUYECKUX pecypcoB, UYTO IIpaKkTH4yecKu 3aTpygHeHo B Camiixe-/[>kaBaxeTu wu3-3a
HEJOCTATOYHOCTH TEILJIA U YBJIA’KHEHUA.

[ToTeHnMa KJIMMAaTHYECKUX PECYPCOB B 30He ropoza Tourcu coctaBiseT 48 yci. efl. 31ech
HUMEIOTCS BCe BH/IBI PECYPCOB, OTHAKO 30Ha 0COOEHHO OoraTa TEIJIOBBIMH, BETPOIHEPTETHUYECKUMHE
1 OaJTHEOJIOTUYECKUMH PeCcypcaMH.

3axaioueHue

B pesysbTare NOPOBEIEHHOTO  HCCIAEAOBAHUS  yIAJOCh  KOJMYECTBEHHO  OILIEHUTH
MOTEeHI[UAJIbHBIE arpoOKJIMMaTUUYECKHEe, DHEPTETUUECKHE U KYyPOPTHBIE KJIUMAaTHYECKUE PECYPChHI
¢dusuko-reorpaduueckux obsiactel 1 aAIMUHUCTPATUBHBIX KpaeB ['py3uu.

Haubosee 6oraTple KTUMaTH4decKue pecypcebl uMmerores B Koxuckoit obstactu (227 yeit. efr.)
u ©Ha bospmom KaBkaze (210 yca. en.). VHTerpasibHBIA MOKas3aTelb IMOTEHIIMAIBHBIX
KJIMMaTUYeCKUX pecypcoB lVBepuiickoir (usuko-reorpadpmyeckoii  00J1aCTH  COCTABJISET
180 yc10BHBIX efuHHIl. MeHee O0raTo KJIMMaTHUYECKUMH pecypcaMu HO:kHO-I'py3HHCKOe Haropne
(95 yer. en.).

W3 agMUHUCTPATUBHBIX eAuHUI] ['py3un KJIMMaTUYECKUMH pecypcamMu Haubosiee 60OraThl
Camerpesio-3emo CBanetu u KaxeTu, rfje MHTErpaJIbHBIN IOKa3aTesb KIUMaTHYECKUX PECypCoOB
COCTaBJISIET COOTBETCTBEHHO 84 u 80 ycjoBHBIX eAuHUIl. lloTeHIMabHBIE KINMAaTUUYECKHE
pecypcebl Paua-Jleuxymu u KBemo CBaHetH cocTaBimoT 75 yei. ef. B I'ypun, Axxapuu u Camiixe-
J>xaBaxeTy MOTeHIIMA KJIUMAaTUUYECKUX PECYPCOB COCTaBJIsieT Bcero 36—41 yciu. ef. Ilorennman
KJIMMaTHYECKUX PEeCypCOB B 30He Topojaa TOMImcH cocTaBiseT 48 ycit. ef.

BrinosiTHeHHBIE OIEHKHU TO3BOJIAIOT PAIlMOHAJIBHO UCIOJIH30BATh KJINMATUUECKUE PECYPCHI
dusuko-reorpadrueckux obsiactel 1 aAMUHUCTPATUBHBIX KpaeB ['py3uu.
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Abstract

The legacy of the Sochi 2014 Winter Olympics includes not only the infrastructure of the
Krasnaya Polyana ski resort, which meets the highest international standards, but cutting-edge
technology that helps to considerably reduce risks associated with the impact of anomalous
phenomena of nature. The author conducts an assessment of the cost of adaptation activities aimed
at boosting the economic effectiveness and sustainability of the development of ski resorts in the
face of adverse weather and climatic conditions.

Keywords: ski resorts; climatic trends; risks; adaptation; technology.

BeeaeHnue

OpHUM H3 caMBbIX MOMYJIIPHBIX U HNPECTHKHBIX BUJIOB OT/bIXA AJIs POCCUAH B IOCJIEAHUE
ro/ibl CTaJI TOPHOJIBIKHBIN TYpPU3M, ABJIAIOMINNICA JJ11 MHOTUX cTpadH EBpormbl, AMepuku u As3uu
IIPUOPUTETHBIM HAIpaBJieHUEM HAIMOHAJIBHOM SKOHOMHUKHU. Pa3BuTHe CBepXIPUOBLIBHOU
UHJAYCTPUM 3UMHEIO OTZAbIXa IIPeLyCMaTpUBAeT CTPOUTEIBCTBO COBPEMEHHBIX T'OPHOJIBIKHBIX
LEHTPOB U OpraHU3alyi0 MAacCOBOTO OTAbIXAa TYPUCTOB, IIPENOCTaBJICHHE UM CEPBHUCHOIO
00CIy?>KUBaHUA MaKCUMaJIbHO BBICOKOTO YPOBHS.

Jna akTUBU3aIUM Pa3BUTHA TypusMa B Poccuu ObLIM NPUHATH defiepajbHble IiejIeBble
nporpammbl: «O co3maHuu Typuctudeckoro kinacrepa B Cesepo-Kaskasckom (denepasbHOM
okpyre, KpacHomapckom kpae u Pecrybinike Anpiresi» [1] u «Pa3BuTHe BHYTPEHHETO U BBHE3THOTO
Typusma B Poccuiickoit Peneparniun Ha mepuos 2011—2018 rogpi» [2]. B aTux mporpammax ocobast
POJIb OTBOJIMTCS PAa3BUTHUI0O 3UMHHX BHUJOB TypH3Ma M CIIOPTA HA OCHOBE OJIaTONPUATHBIX
MIPUPOIHO-KJIMMATUUECKUX PECYPCOB CTPAHBI U CO3/IaHUSA COBPEMEHHOU BBICOKOTEXHOJOTUUHOM
MHQPaCTPYKTYPhl, COCTABHON YaCThI0 KOTOPOU SBJIAIOTCA TOPHOJIBIXKHBIE IIEHTPBI U TOPHOJIBIKHBIE
kypoptsI (I'JIK).

OcHOBHBIE TOPHOJIBIKHBIE PeruoHbl Poccum pacnosioxkeHnsl Ha KaBkase u Ypase. I'staBHbIE
ropHoJiblKHBIE KypopThl KaBkasza: Kpacuas Ilossna, Tombait u Ilpusnasbpycbe. EAMHCTBEHHBIM B
Poccum Ha HacTOAImMNA MOMEHT TOPHOJIBDKHBIM meHTpoM (IVILI), cOOTBETCTBYIOIIMM MHUPOBBIM
craggapram sasiasgerca [JII] «Kpacmaa Ilonsana», B cocraB kKotoporo BxoauT uerbipe IJIK:
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«Aspninka — CepBuc», «I'opras Kapycenbs», «Jlaypa I'asnmpom» u «Po3a Xyrop». MakcumaibHast
JUTMHA TOPHOJIBIKHBIX CKJIOHOB M3MeHsieTcs OT 2390 M («Jlaypa I"azmpom») 10 7500 m («AJibiuka
— Cepsuc»). I1epenay BbICOT u3MeHseTcs OT 575 M («Jlaypa I'aznmpom») 10 1745 m («Poza Xytop»),
epro/; paboTsl KypopTa — IeKaOpb-aIpesib.

OnauM U3 GaKTOpOB, ONPEIEIAIINX YCTONYNBOE Pa3BUTHE TOPHOKJIMMATUYECKUX IEHTPOB
U KypOPTOB, SABJIAIOTCSA IOTOJHO-KJIUMAaTHUYeCKHe pecypchl TeppuTopuil. lcciiejoBaHUIO 3THX
BOIIPOCOB TIOCBAIIEHBI PAa0OTHl 3apyOeKHBIX [4-7] U OTedecTBEHHBIX aBTOpPOB [8-10]. OxHako
OJITHUMH U3 HanMeHee W3yYEeHHBIX BOIIPOCOB B 3TOH cdepe ABIAITCA OIEHKA PUCKOB OT
BO3/IeNCTBUSA HeOIAaTONPUATHBIX MTOTOHO-KJINMATHIECKHUX YCJIOBUH Ha yeroitunBoe pa3putue I'JIK
U pa3paboTKa COBpeMEHHBIX MEXaHU3MOB a/IalITAIlHH.

Yoprtkn IJIK OT u3MeHeHHs KJIMMaTa pacTyT, IIOCKOJbKY pa3paboTKa TeXHOJIOTHH
aZlanTani K HOBBIM IIOTO/IHBIM YCJIOBUSIM TpeOyeT MepecTPOUKHU IIeJIBIX OTpacjiedl SKOHOMUKH,
YTO MMPUBOJUT K JIONIOJIHUTEIBHBIM 3aTpaTtaMm [6,7,9,11]. Tak, Hanmpumep, CTOUMOCTh COBPEMEHHOTO
BBICOKOTEXHOJIOTUYHOTO 000PY/IOBAHHUS JIJIsI IPOBEJIEHUS OCHEXKEHU TOPHOJIBDKHBIX TPACC MOJKET
COCTAaBJIATh JIECATKH MWJIMOHOB JI0JUIApOB. BO3HMKaeT BOIpPOC O TOM, CYILIEeCTBYIOT JIU B
HACTOsIIee BPEMS TEXHOJIOTHH, KOTOpbIe OBl MOTJIU IMTO3BOJIUTh YMEHBIIHUTH YIEPO HWH/YyCTPHU
TOPHOJIBI?)KHOTO CIIOPTA OT COBPEMEHHBIX aHOMAJINU KJIMMAaTa U IIOTO0/bI?

TopHosbkHBIN 1IeHTp «KpacHas [losssHa» sIBJIsIETCS YCIENIHBIM MPUMEPOM pealu3aIluu
mporpamMMmbl  Onummnuiickoro Hacieaus «Coum-2014». 37iech co3ZaHa He TOJbKO camas
coBpeMeHHasd B Poccuu mHOpacTpyKTypa /Uil YCIENIHOTO PAa3BUTHUA TOPHOJIBIKHOW WHIYCTPUH
MEXXIYHApOJAHOTO YPOBHsA, HO U ampoOUpOBAaHBI HOBEUIINX WHIXKEHEPHBIX TEXHOJIOTUH
TOPHOJIBI?KHOTO TypU3Ma U CIOpPTa. ATUM 00CTOATETHCTBOM U 00bsicHsAeTcs BbiOop [JII] «KpacuHas
MOJITHA» B KaUeCcTBe OO'bEKTA MCCIIEIOBAHUS.

HNcxoaHble JaHHBbIE U METOAbBI HICCAEA0OBaHUA. [[11 ONeHKU TeHAEHIINH N3MeHEeHUU
pernoHasibHOTO KymMara ocHOBHBIX [JIK KpacHozapckoro kpas 6bUTH HUCIIOJIb30BAaHbI PA3JIMYHbBIE
OTeuecTBeHHbIE U 3apy0e’KHble UCTOYHUKHU JIAHHBIX O CpeflHed MeCA4YHOU TeMIepaType Bo3ayXa
(T°C) u ocamkax (Rws) mo Mereoposiormyeckum cradiusm (MC) KpacHozapckoro kpas u
3anagHoro Kaskaza [12-14]. [I;g aHasm3a NPUBJIEKAIUCh METEOPOJIOTUUECKHE JIaHHbIe 3a BCe
MecsAIbl XOJIOAHOTO BpeMeHHU roza (Hosabpb-MaprT), T.e. IepUojia BBICOKOTO TYPUCTCKOTO Ce30Ha.
Beutn paccunTaHbl OCHOBHBIE crartHcThueckne xapakrepuctuku (OCX) BpeMeHHBIX ps/IOB,
IIOCTPOEHb! KpUBble (aKTHUecKoro u Teoperuueckoro pacnpenesnerus T°C u Ry, paccuuTanbl
o6k OCX 1o 5-tu (MC). [l onpeneneHus HATUYHSA ITOJIOKUTETFHON WJINM OTPUIATETbHOMN
TEHJIEHITUHX B MHOTOJIETHEM XOJI€ METeOPOJIoTHUecKuX BesimanH (MB) paccuuThIBINCH JTMHEHHBIE
xInMarmndeckre TpeHzab! (Tr)

T, =aXi+b (1);

rae X; — mopsakoBeld HoMep roga (i — or 1 g0 N, N — mepuoj; MHCTPYMEHTATbHBIX
Ha0JTI0/IeHn); T7ie a U b — K03 GUIMEeHThl ypaBHEHUS JIMHEHHOU perpeccuu. /[Jjisi cpaBHUTETLHON
OIIEHKH BBIOOPOYHOTO (PAKTHUECKOTO paCIpe/ieIeHHE W TEeOPETHYECKOTO HOPMAaJIbHOTO
pacripenenennss MB 7711 Bcex CTaHIUA M MeECAIEB MCCJIEyeMOTO IEPHO/Ia CTPOMJIUCH TpadUKU
KPUBBIX pactpezeneHus. Yuciio rpaganuii onpesessioch mo npasuwiy [ Tiopreca:

K= 1+3,32Ig N (2);

rie N — BestmunHa BRIOOPKH, JyTUHA psga; K — duciio rpaganuii.

[Ipu oleHKe CTaTUCTUYECKOW 3HAYMMOCTH BBISBJIEHHBIX 3aBHCHUMOCTEN HCIIOJIb30BAJICS
KOPPEJIAIUOHHBIN aHaJu3, U3BECTHBIHM KpuTepui CThiozeHTa (tc) M KpPUTEPUH COTJIacHUsl KCH-
KBajipar (x2).

Pe3ysbTaTrsl 1 00CyKAEHUE

Kak mokazasiu mpoBeleHHbIE PacyeThl, TEHAEHIUN PETHOHAJIBHOTO M3MEHEHHUs KJIMMaTa
HCcIeyeMOTr0 peruoHa 3a IMepHuoJi aKTUBHOU JeAresnbHocTU (HOsAO0pbh-Mapt) [JIK mpoucxomut c
pa3HOHANPaBJIEHHBIMH TeHJeHIUAMU MHorosieTHero xoxza T°C um Ryy W ¢ pasiauvHON
WHTEHCUBHOCTBIO. 32 IEPUO/] HHCTPYMEHTATIBHBIX HAOIIOIEHUN ¢ HOAOPS 10 MapT BKJIIOUUTEIHHO,
Hanpumep, Ha MC «Kpacnaa Ilonsna» u «Kiyxopckuii mepeBan» (¢ HOAOpA mo ¢eBpasb)
IpeuMyIlecTBeHHO Habuonanmch orpunatesnbHble T, B xoze T°C. Ha MC «Kiyxopckuii nepeBai» B
HOs1I0pe KO3 UIMEHT KOPPEJAIUN TPeHa I' = - 0.31, Kpurepuil CThlofileHTa tc= -2.2647, B
nekabpe r; = - 0.28, tc= - 1.9871. ATH pe3yabTaThI HE ABJAIOTCA MOATBEPIK/IEHUEM OOIIETPUHATON
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JI0 HeJIaBHETO BPEMEHU TEOPUH «IOTEIUIEHUs KJINMAaTa», KOTOpPOe, KaK IIPAaBWIO, OCOOEHHO SIPKO
MIPOSIBJISJIOCH TI0 JIAHHBIM [4-7] Ha Tepputopun EBpormnerickoro Corosa u Poccuiickoit eneparium.
Bo3MOkHO, 3TOT (aKT SBJIsIETCS HEKOTOPHIM ITPEIBECTHHKOM IIPEAIIOIaraeMoro B OJIvKauIieM
OyyIIeM MOX0JIOaHUs KJIMMATa, CBA3aHHOTO C HapylleHneM puTMuYHOCTH ['oberprma.

B pacnpenenennu Ruy 1mo MC «Kpacnas IlossiHa» BBIABIIEHBI CI1a0OBBIPAKEHHbBIE
TIOJIOXKUTEIbHBIE TEHAEHIINU B HOsI0pe, dheBpasie u mapTe. B deBpase rr =0.26, tc=1.6959. Ha MC
«Kiyxopckuii miepeBasi» B HOsA0pe, deBpajie M MapTe HAOJIIOAAETCsA MOJIOKUTEIbHAS TeH/IEeHIIHA,
Haubojiee SPKO BHIpAKEHHass B Mapre I =0.27, tc=1.7796 (puc. 1). OTH pe3yIbTAThI
CBU/IETEIbCTBYIOT, HA HAIIl B3IVIAZ, O TOM, UTO PETMOHAJIBHBIN KJIMMAT HCCIIElyeMOU TEPPUTOPUU
UMeeT CKopee 0JIarONMpUATHBIE TEHIEHITUH /ISl YCTOMYHUBOTO Pa3BUTHUSA TOPHOJIBIKHOTO TypU3Ma U
CIopTa.

o+ KpacuasiIlossna, deppainb o Kiyxop ckuii nep eBaJi, Hosiopb
T,°C T,°C
o ¥
4 A" _I_ &

- ] r & + 1
. 2
A - oy
Pl v' V\ 41 0 III.IIIIIII z j‘l‘
0 TTTTT TTTTTTT TTTTTTT II‘ TYTT TTTTTTTT _'1 V ‘
R R el
al ¢ 4
22 -4 ’
L
4 -0
(= L gl o en OOl 00 [
AT I oF g et TSggTorgaganagess
2222222222222333 T o e e e e ek ek ke = = 1 €1

Puc. 1. BpeMeHHOM X0/ ¥ IMHEUHBIN TpeH/ (= ) cpeHEN MHOTOJIETHEH TeMIIePaTyPhl BO3/yXa IO
JIaHHBIM MeTeoposiorudecko craniuu Kpacuas [TonsiHa (dbespass) u Kityxopckuii mepesat
(H0516pB). MICTOYHUK: aBTOPCKHE JJAaHHBIE [14, 15]

Jlnst Toro 4TOOBI OIEHUTh W3MEHUYHUBOCTH MB ObUIM NIOCTPOEHBI KpUBBIE BHIOOPOUYHOTO
dakTHUeckoro pacnpeseseHre U TEOPETUUECKOT0O HOPMAJIBHOTO pacnpesienienus 1y Bcex MC 3a
Bce Mecsrbl. OKa3ayoch, YTO HA HEKOTOPBIX CTaHIUAX (0K0JI0 48 %) Habmomaercsa pakTuueckoe
pacrpenenenre T°C BechbMa OIM3KOe K HOPMAJbHOMY paclpesiesieHUI0 BeqndyuHbl. Cremyer
OTMeTHTh, uTO0 B 80% ciiyuaeB 3HaK TeHAeHnuu T, coBmazaer (Tabs.1), HO II0 KPUTEPHIO
CtblofieHTa ISl JTaHHOW BBIOOPKU (48 JieT) ycTaHOBJIEHHBIE 3aBUCHMOCTH, 3a HCKJIIOUEHHEM
Hos10pett Ha MC «Kimyxopckuil mepeBai», CTATUCTUYECKU He 3HAUYUMBI (< 90% 3HAYUMOCTH).

Tabauua 1.
3HaueHus kodhpuireHTa koppeasaiuu (rr) u kpurepusa CtoaeHTa (tc), XapakTepusyoIux 3HaK,
BEJINYMHY U YCTOMUYMBOCTH JIMTHEMHOTO KIIMMATHUYECKOT'O TPEH 1A CpeiHeN MeCAIHOH TeMIepaTyphl

Bozzayxa (T°C)
Ha3zBanue MecA1bl XOJI0THOTO BpEMEHU ro/ia
MeTeopoJiornueckor | Kpurepuit (ropHOJBIKHBIN CE30H)
CTaHIIUU Hos6pp | [Jlexabpp | fAnBapp | Pepasb Mapt

Kpacnas ITonsgua I'r -0.17 -0.10 0.11 -0.17 0.01

tc -1.1500 -0.7105 0.7623 -1.1753 0.1224
Kityxopckuii nepeBasn | r; -0.31 -0.28 -0.17 -0.17 0.01

tc -2.2647 -1.9871 -1.1854 -1.1730 0.1108

HcTouHUK: cOCTaBIEHO aBTOpaMHM.
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Jnsa ycrodyuBod pabOThl TOPHOJIBIKHBIX KYpPOPTOB BajKHOE 3HAUEHHE HMEIOT TaKiKe
CBEJIEHHUS O JIaTax MOSIBJIEHUs U CX0/Ia CHE3KHOTO IIOKPOBa, 0Opa30BaHUsA U pa3pyllleHNue CHEKHOTO
IIOKPOBa, YHCJIE THEH CO CHEKHBIM MOKPOBOM (TabJI. 2); CBEJIEHHUSA O BHICOTE CHEXKHOTO IOKPOBa
(Tabs. 3); maThl YCTOMYMBOTO Ilepexojila TeMIlepaTypbl Bo3ayxa uepe3 0°C u muHyc 5°C;
CHETOJIaBUHHAsI OIIACHOCTb U JIP.

Tabauya 2.
JlaThl TOSIBJIEHUSI M CX0/1a CHEXKHOTO ITOKPOBAa, 00pa3oBaHMs, pa3pyIleHUs
TOKPOBA U CPEHEE YKCJIO JHEH CO CHEXKHBIM ITOKPOBOM 110 MC «Auumxo» [13]

Yuciio JlaTel mosiBsieHus | JlaTbl oOpa3oBaHUs JlaTbl JlaTbl
JTHEH co CHEKHOTO YCTONYUBOTO paspyuieHus CX0/1a CHEXKHOTO
CHEXXHBIM MMOKPOBA CHEJKHOTO IIOKPOBA | YCTOWYHUBOTO TMOKPOBaA
IIOKPOBOM CHEZKHOTO
ITIOKPOBa

Camasn Camas Camas Camas Camas | Camaa | Camasa | Camas
PanHAA | MO3AHAA | pPaHHAA | N03/4HAA | paHHAA | """ | pannaa | nospmas
228 8.IX 30.X1 27.1X 2.XII 1.V 6.VII 1.V 6. VII

Tabauua 3.
CpenHemecssyHasA, MaKCUMaIbHASA 1 MUHUMAaJIbHAsI 32 MECSI]
BBICOTA CHEKHOTO IMOKpoBa (cM) mo MC «Aumnmxo» [13]

XapakTepucTuka Mecsanpbt

X XI XII I II I | Iv
CpenHeMecsuHasA BHICOTA CHETA, CM 29 62 155 | 278 | 376 | 438 384
MaxkcumaJsibHas BLICOTA CHETra 3a MECHII, 112 237 | 481 | 667 | 744 | 770 812
cM
MuHuMasibHasA BbICOTA CHEra 3a MeCsIl, 0 0 2 85 103 | 199 128
cM

[IpoBeneHHBIN aHANIN3 TEHAEHIIUH W3MEHEHUH PErHOHaJIbHOTO KJIMMAaTa HCCIedyeMOTO
permuoHa rno3BoJisieT yTBEP:K/1aTh, YTO COBPEMEHHOE COCTOSIHUE U ITPOTHO3 N3MEHEeHUs KIUMaTa Ha
OCHOBe JINHEMHOU MOJlesIl fABJIAETCS BecbMa OJIarONPUATHBIM /I Pa3BUTHUA TOPHOJIBIKHOU
naaycrpun B Coun. Kak BuaHO (puc. 1), B X0701HOe BpeMs roga (HosaOpb—MapT) B OOJIBIITUHCTBE
cirydaeB Habuomaercss cy1abo BhIpaKEHHOE MTOHMKEHUE CPEJHUX MECSYHBIX TeMIeparyp. B To xe
BpeMs Ha OospimuHceTBe MC HabirofiaeTcsi He3HAUUTENIbHOE yBeaudeHue ocafgkoB. OcobeHHO
3aMeTeH POCT OCA/IKOB B MapTe.

B mocnenHme 10—15 JieT MeXAYHApOAHAs UHAYCTPUA TOPHOJBDKHOTO TypHU3Ma
CTPEMUTEJIBHO pa3BUBajach, OBUIM pa3pabOTaHbl pa3JMYHble WHXXKEHEPHbIE TEXHOJIOTUH,
MO3BOJIAIONIVE B 3HAUUTEJIBHOU Mepe YMEHBIIUTh PHUCK U yiiepd oT HeOJaronpuATHBIX
KJIMMaTUYECKUX U ITOTOJIHBIX YCJIOBUH mpu skciutyararuu IJIK (Tab.4).

Tabauya 4.
DKcTpeMasbHble HeOIaroNpUATHbBIE ABJIEHUA OKPY?KAIOIel Cpe/ibl, BBI3bIBAIOIIHE
PHUCKH B SKCIVIyaTalli TOPHOJIBIZKHBIX KYPOPTOB 1 COBpPEMEHHBIE TEXHOJIOTUHA
yCTpaHEeHHs BO3MOXKHOTO yiepba

HazBanue Bo3MO:KHBII NuaHOBaImMOHHAA TEXHOJIOTHUA,
9KCTPEMAIBHOTO yiepo uiiv puckK MMO3BOJIAIOIIAA YMEHbIIUTh WIHA
Neo HeOJJIarompuATHOTO HUBEJIMPOBATh PUCK/yliepo
ABJICHUSA
OKpY:KaloIen cpeabl
1 | OrcyTcTBHE OCAKOB B Henoarorossienuble | [Ipou3BOACTBO UCKYCCTBEHHOTO CHETA
BHJIE CHETA WJIU CHETa C TOPHOJIBI)KHBIE IIPY IOMOIIA CHETOTEHEPATOPOB:
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JOXKIEeM Tpacchl CHOYOOKCOB, CHOYTIYIIIEK, CHOYOPY?KHH,
repe/i Ha4ajioM CHOY(OPCYHOK.
skcIutyaranuu I'JIK
Ocaziku B BUJIE CHETa, HO Henosrorosienasie | [Ipon3BOCTBO UCKYCCTBEHHOTO CHETA
KOJIMYECTBO OCA/TKOB <1y | TOPHOJIBIXKHBIE MPH TTIOMOIIA CHOYTe€HEPAaTOPOB:
34 CyTKHU B TEUEHUE Tpacchl CHOYOOKCa, CHOYITYIIIKH, CHOYPY?KbSI,
He/IeJU JI0 OTKPBITUSA CHOY(OPCYHKH.
KypOPTHOTO Cce30Ha WJIN
HaJasia COpEBHOBAHUU
OcaZiku B BUJE JOXKIS HenoarorossienHble | [l TaKUX 9KCTPEMAJIBHBIX CUTYaIlUH
(J1I060€ KOJIMYECTBO) TOPHOJIBI’KHBIE HeoOXo/TMa IIpeIBapUTEIbHAs
Tpacchl 3aroToBKa IIPUPOJTHOTO WU
HCKYCCTBEHHOT'O CHera (co3zjaHue
CHETOXPAaHWJIHIIL), XpAaHEHHUE €T0 MO/
CIIEIIUAJIBHBIM MOKPHITUEM U HAJTUUHE
CHEIUATLHOTO 000PY/TIOBAHUS JJIs
MTOKPBITUS JIBI?KHBIX TPACC
ITonoxxuTeNbHEIE Henoarorosnenusle | Bo3Mo:kHa MOATOTOBKA MCKYCCTBEHHOTO
TeMIIEPATYPhI BO3/IyXa: TOPHOJIBIKHBIE «CHeTa» B BHJIE JIEJSTHBIX KPUCTAJLJIOB.
> 0°C; > 5°C; okouio 10°C | Tpaccsl OpHAaKO 111 HEKOTOPBIX JIBIKHBIX TPACC
3aIpeleHo UCI0JIb30BaHNE TaKOTO
MMOKPBITHSL.
Temnepartypa Bo3ayxa Hemnoarorossennsie | TpebyeTcst IPOU3BOICTBO CyXOT0O U
>10°C U UJeT JOXKb. TOPHOJIBIKHBIE MEJIKOTO cHera ¢ 00JIbIIIOH
Tpacchl XJIaJOEMKOCTBIO B JIOCTATOYHOM 00BEME
(c yueToMm TasHUS) 10 HaYasa
COpPEBHOBAHUM.
CHerosaBuHHaA I'ubesnnb roA€el, OuncTKa TOPHOJIBIXKHBIX TPACC B CIydae
ONAaCHOCTh 3aKpbITHE €CTEeCTBEHHOTO CX0/Ia CHEXKHOM JIaBUHBI
TOPHOJIBIKHBIX WIY TIPOBEJIEHUE MEPOTIPUATHH MO
Tpacc HWCKYCCTBEHHOMY CXOJTy CHEKHBIX JIABIH
¢ nocyeayolel yoopkou cHera.

W cTouHUK: coCcTaB/IeHO ABTOpaMM.

B 3aBucuMocTH OT KJIMMAaTHUYECKUX JAHHBIX U IPOTHO30B IIOTO/ABI HA IPEACTOANINN
TOPHOJIBI)KHBIN Ce30H CHOyYMeHe[Kep TOPHOJIBIKHOTO KypopTa pa3pabaThiBaeT UHANBUIYATbHYIO
CUCTEMY OCHEXXeHHfA, KOTOpas YyUUThbIBaeT: pejibed MECTHOCTH, 3KCIO3ULUIO CKJIOHOB,
KJIMMaTU4YecKHe Pecypchl, BeTPOBYIO HATrPy3Ky, KOJIMUECTBO U KauyecTBO BOJBI JIJISl OCHEXKEHUH,
CpeZIHIOI0 TeMIlepaTypy Bo3/yXa B Hauajle U B TeueHMe ce30Ha U JIpyrue apaMeTphl OKpy:Karoliei
cpenbl. CHOyMeHe/IKep PACCUUTHIBAET TEXHOJIOTUYECKYIO CXEMY JUJISl ONTHUMAJIBHOIO OCHEXKEHMUS.
Hampumep, MHOrodopcyH4yaTass cucreMa OCHeXKeHHUs [11] HaumHaeT MHTEHCHBHO PabOTaTh IpU
norozie OoT MHUHYC 4—5°C. OTO TMO3BOJIAET OTKPBHIBATh IIE€PBbIE TOPHOJIBDKHBIE CKJIOHBI Ha 1—
2 HeJleJIU PaHbIle OOBIYHBIX CPOKOB, UTO IO3BOJISAET MOBBICUTh KOHKypeHTOcrocobHocTh IJIK u
YJIyYIINTh SKOHOMUYECKHE TTIOKA3aTeH KypopTa.

Takum 0O0pa3oM, B HACTOsIIee BpeMs pa3pabOTaH IEJbIN PsAJ WHKEHEPHBIX TEXHOJIOTHH,
MO3BOJIAIOIINX YMEHBIITUTh PUCK HETaTUBHOTO BO3JENUCTBUSA HEOJArONMPUATHBIX ITOTOJHO-
KJIMMaTUYeCKUX yCJIOBUM U MOBBICUTH ycTOWuMBOCTh paboTel I'JIK. OnHako 5¢d@eKTuBHOCTD U
SKOHOMUYHOCTD IAHHBIX TEXHOJIOTUI 3aBUCUT, IIPEXKJE BCETO, OT COCTOSHUSA OKPY?KaIOIel cpe/ibl,
B YaCTHOCTH, - IOTOTHO-KJIUMATUUeCKUX aHOMaINH. 3aTpaThl Ha npuobpeTeHre 000PYAOBaHUSA U
aZlafiTalliOHHble MEPOIPUATHA MOTYT B Pa3bl YBEJUYUTh CTOMMOCTD NMPeObIBAHUSA OT/IBIXAIOIIUX
Ha ['JIK wiu nocTaBuTh npeAnpusaTre nepes 6aHKPOTCTBOM.

Kak BBITVIAAUT 5KOHOMUUYECKAas COCTABJIAIONIASA UCIOIb30BAHUA TPAKTUYECKH BCEIIOTOTHBIX
TEXHOJIOTHH, IO3BOJIAIIINX YMEHBIIUTh WIN IPAKTUYECKH HUBEJIUPOBATh BO3/IEUCTBHE
He0JIarONPUATHBIX ABJIEHUIN OKpPY:KaIoIlel cpe/ibl Ha dKCIUIyaTallMOHHBIEe XapakTepucTuku [JIK?
Jlnsi Toro YTOOBl OIpENeNUTh IMOPSAZOK IIEH, BOCIOJIB3yeMCs JAHHBIMU OTKPBITOTO JIOCTYIIA
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Pa3JIMYHBIX CANUTOB WM crenuaau3upoBaHHbIXx CMU, cBsI3aHHBIX C IOATOTOBKON M MPOBEIEHUEM
3umunx Onumnuiickux urp (30MN) «Coun-2014».

s ymeHbllleHUsA pucka cpbiBa mpoBefeHus 30U «Coum-2014» B AHO «Oprrkomurer
«Coun-2014» ObLIa pazpaboTaHa coenuasabHass mnporpaMma «Coum-2014: TapaHTUPOBAHHBIN
cHer» [16]. DToW mpoOrpaMMOH NpeayCcMaTPHUBAJIOCh HAKOIUJIEHHE CHera B IIPEAIIeCTBYIOITUN
OJMMIIMHACKUM WrpaM Ce30H, €ro XpaHeHHe JIeTOM, a Takke OTpabOTaHHYH Ha TeCTOBBIX
COPEBHOBAHHAX CXEMy TPaHCIIOPTHPOBKU CHETa Ha CIIOPTHUBHBIE OOBEKTHI TOPHOTO KJjacTepa.
B Coun ObLTM CO3HaHBI XpAaHWIHINA CHera oO0IUM 00BeEMOM 750 000 Kyb6. M. Ilpm crommocTtu
3arOTOBKHU M XpaHEHUs 1 Ky0. cHera 1357 py0. CpeIHASA CTOUMOCTD IPOEKTa 10 COXPaHEHUIO CHera
cocTaBwIa MOYTH 1 MJIpA. pyo. Kpome aTOro, Ha 00beKTaXx TOPHOTO KjacTepa ObLIO YCTaHOBJIEHO
464 CHEXXHbBIE IIYIIKW, MOCTPOEHO HECKOJIPKO BOJIOXPAHWIHIN W BOJOBOAOB. CTOMMOCTH 3THX
MIPOEKTOB HECKOJIbKO MJIPZ. py0. JIJIsi KOHTPOJIS COCTOSHUS TOTO/ABI M MPOTHO3a CXO7la CHEXKHBIX
smaBuH opraHuzaropamu 30U «Coun-2014» OBUIO YCTAaHOBJIEHO OKOJIO 100 aBTOMAaTHYECKHX
METEeOPOJIOTHYECKHUX IVCTAHIMOHHBIX CTAHITUN BJIOJIb JIBKHBIX TPACC.

3axaioueHue

CoBpeMeHHOEe H3MEHEHHE KJIMMaTa OKa3bIBAeT CYIIECTBEHHOE BJIMSAHHE HA YCTOUYUBOE
pa3BUTHE W JIOXOABbl PETMOHOB, UMEWIIUX TOPHOJBIKHbIE IIEHTPHI M TOPHOJIBI)KHBIE KYyPOPTHI.
OmHako /I CHYDKEHHsl PHUCKA OT HeOJIAarONMPHUATHBIX KJINMATHYECKUX U ITOTOMHBIX YCIOBHUH
MEXKAyHapOAHAs HWHAYCTPUs TOPHOJBIKHOTO TypH3Ma M CIOpTa paszpaboTajia COBpPEMEHHBIE
WHKEHEPHbIE TEXHOJIOTHH, ITO3BOJISIONINE IOBBICUTh YCTOMUYHBOCTD U 3G (GEKTUBHOCTD PabOTHI
['JIK. Oco0yro poJib IPU IPUHATHH YIIPABJIEHYECKUX PElleHUH IpU pa3pabOoTKe alanTaliOHHBIX
MEPOTPUATHH Ha TOPHOJIBDKHBIX KypOpTax IpUOoOpeTaeT KJIMMaTH4YecKass U IPOTHOCTUYECKAs
nHopMarusa 06 OKpyKarIIel cpee.
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Abstract

The paper is represented regional demographic problem and some aspects of quality of life of
residents of northeastern Montenegro. The complexity of the inherited regional-development
problems, with the emergence of new regional "transition poverty" reached the proportions that
necessitate a new approach to defining the concept of regional and demographic development.
There resulted the conclusion that the population of this part of north-eastern Montenegro is not
satisfied with their living standards, and the main problems stand out unemployment and low
salary. Past experience and current trends in socio-economic development, indicating that are
inadequate regional demographic development is not only a consequence of defects applied
development policy, but also a lack of systematic and institutional regulatory mechanisms.

Keywords: Northeastern Montenegro; regional problem; demographic problem;
satisfaction with quality of life.

Introduction

The study of undeveloped (problem) areas may not be separated from a complex and
important topics such as regional development and regionalization, and issues of uneven regional
development and demographic disorders. The big problem with which Montenegro has entered
into a new life is a process of demographic aging and a high degree of emptying of rural areas, and
in contemporary regional structure are also visible effects of the transition of the economic and
ecological restructuring (Mileti¢, et al 2009).

Problems encountered in the demographic development of the Northeastern of Montenegro,
in the example of the municipality: Berane, Petnjica, Andrijevica, Plav and Gusinje consequence of
the economic, social, cultural and historical circumstances present in this area. It is well known
that the economic development of an area important factor in the demographic development.
However, the population, its size, structure and development trends greatly influence the direction
and intensity of the socio - economic development. Insufficient renewal of the population of this
part of northeastern Montenegro, the main problem is the demographic development, which is
reflected in all other occurrences process in the society. Depopulation as an expression of

18



http://www.ejournal9.com/

European Geographical Studies, 2015, Vol.(5), Is. 1

continuous declining birth and permanent migration of rural population, a problem that will in
future still affect the are demographic development. This is a long process, which cannot be solved
short-term, but requires meticulous approach. As a result of the lack of biological recovery of the
population in this part of north-eastern Montenegro, there is the increasing process of
demographic aging. Most of are the rural areas in phase "of demographic old age".

Poor transportation and utilities infrastructure, weak local market and problems with labor
almost guarantee that in underdeveloped and peripheral areas in the foreseeable future will not
arrive companies and institutions that could employ more workers. A series of measures and
programs it is possible to a relatively small amount of money (much smaller compared with the
means necessary for the creation of new jobs) to create conditions for the local population as
income from products and services of the primary activities. For example, the products of our
primary agricultural producers generally are not ready for the market and more difficult to find the
way to the national retail chains. It is necessary to revive cooperatives, primarily agricultural, with
the aim of creating the conditions for the production and marketing of a wide range of products
and services typical of our rural areas (fruits and vegetables, food products, alcoholic drinks,
medical herbs, healthy food, rural tourism ...) (Vukmirovi¢, 2013).

The fact that the regional demographic processes and the quality of life in the considered geo-
space and too complex, intertwined and mutually conditioned to the framework of a research could
include all significant determinants of these changes in detail and investigate any causal
relationships and the effects of their transformation. Therefore, the aim of this paper to show the
main regional trend — demographic and economic conditionality and movement, and certainly
there are many aspects of this problem, that future research should detail to light.

Research methodology

Objective of this study it was possible to realize the combined use of different research
methods. The core of the methodological procedure used in this study it seems, geographic
(spatial) method, which’s the scope of research northeastern Montenegro or municipalities:
Berane, Petnjica, Andrijevica, Plav i Gusinje (1.486 km2). It is in fact a geographical entity, which
includes the 10.8% of the total area of Montenegro (13.812 km?2) (Rajovi¢ and Bulatovi¢, 2013)".
Their place in the research I have found the following methods: method of analysis, the method of
synthesis and statistically method. We used data from the Internet. By pointing at the regional
demographic problem and the quality of life in this part of north-eastern Montenegro amenities of
natural conditions laid down by geographical phenomena and processes that were identified in the
available literature. Applying analysis, synthesis and statistically methods of data collected, the
authors derived the general conclusions that have been reached during the research.

The survey population of northeastern Montenegro was conducted in two occasions in late
July 2012 and mid-August 2013. Due to unregulated of the material "Quality of Life population in
northeastern Montenegro "in this text provide only partial information, and attitudes of the
respondents. The sample was comprised of 127 respondents from five municipalities in north-
eastern Montenegro (Berane, Petnjica, Andrijevica, Plav and Gusinje). The demographic structure
of the sample is present in slightly higher number of women (53.5%) compared to men (46.5%).
The largest number of respondents was aged 18-31 years (32.3%), followed by 32-45 (30.7%), while
the lowest number of respondents was in the age group over 60 years (12.6%). The largest part of
the sample consisted of respondents who were employed (59.3%), followed by unemployed
(29.8%), and least of pensioners (10.9%). By level of education most of the sample consisted of
respondents with secondary education (66.9%), followed by those with primary education (26.3%),
incomplete primary education (6.5%) and the least of the respondents were college and faculty
(0.3%).

Analysis and discussion
1. Regional problems

*Municipal status Petnjica has gained in 2013 and Gusinje 2014. Until forward this time the territory Petnjica belonged to
the municipality of Berane, a territory Gusinja Municipality of Plav. Considering to Statistical Office of Montenegro not
yet has statistics for municipality Petnjica and municipality Gusinje, we are compelled areas these municipalities observe
on the basis of data given for the municipality of Berane and municipality Plav.
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The study of undeveloped (problem) areas under Mileti¢ et al (2009) may not be separated
from a complex and important topics such as regional development and regionalization, or
issues of uneven regional development and demographic disorders. About aforementioned issues
related to the territory of Montenegro there is a very rich and diverse scientific research, making it
difficult to presentation of existing research.

The level of development of individual regions in Montenegro stems from its geographical
position in a number of cases, the cause of functional isolation in relation to economic centers and
development axis, which often results in slow development processes (Ni Laoire, 2000; Stockdale,
2002; Lampic¢ et al, 2007; Shishmanova, 2010, Gennaioli et al, 2011 Percan et al 2012;
Michalopoulos and Papaioannou, 2013). Everything more to say about the role of the state and the
region in the processes of regional planning as well as key stakeholders who develop the concepts
of regional development and thereby establish a framework for the development actors at the local
level (Barbour and Teitz, 2001; Amdam,2004; Mayere et al, 2008; Balaguer-Coll, Prior and
Tortosa-Ausina, 2010). Zenker (2001) and Ho (2004) & Le (2007) emphasize the need to establish
a system and legal framework, it is the establishment of institutions which will address regional
development in the future, and the necessity of dealing with projects that are important for a better
life.

Problems of regional development of Montenegro reflected in the regional proportional level
of individual fields, underdevelopment of a large number of municipalities, structural mismatches,
institutional problems, unfavorable demographic trends and material constraints. Namely regional
imbalances in the level of development in Montenegro are among the highest in Europe, and from
year to year increase (Deri¢ and Atanackovi¢, 2000). The overall economic development
Montenegro is plagued by huge regional disparities with respect, the fact that the current trends of
economic development has resulted in stark discrepancies between regions, between regional
centers and environments, villages and cities. In addition, the collapse of certain economic systems
and transition process was influenced by the fact that the parameters of underdevelopment deepen,
and that once developed industrial areas of Montenegro today are in a very difficult economic and
social situation, which was initiated by the emergence of new areas of underdevelopment and
devastated areas (Devetkovié, 2002).

During the transition, the differences between the regions of balance Montenegro increased.
The biggest differences are related to demographic characteristics, human capital, economic
structure and efficiency, social and economic infrastructure, environmental problems and internal
homogeneity (Dzelebdzi¢ and Jokié, 2003). According to Griffiths and Wall (1999), is usually
considered to be a "regional problem" when a region deviates from the "national average" in some
important issues such as: high and persistent unemployment; low level and slow growth of GDP
per capita; a high degree of dependence on a tight industrial basis; a sharp decline in production;
Inadequate infrastructure equipment; large migration out of the region...

According to "The Regional Development Strategy of Montenegro for the period 2014—2020
years," the Ministry of Economy of the Government of Montenegro (2014), Montenegro as a
country with a population of 620 029 in accordance with the Regulation of the European
Commission (EC) 1059/2003, defined as one NUTS region at all three levels (NUTS 1 = NUTS 2 =
NUTS 3), of a total of 272 NUTS II regions in the EU-28. In accordance with these, Montenegro as
one statistical region is 41% of the average development of the EU-28, measured in PPS GDP for
2012, and is under the average development of the European Union. One of the key reasons for the
low level of development of Montenegro in relation to the European Union the uneven regional
development and uneven development of its three geographic regions: North, Central, and Coastal.
According to Milanovic et al (2010) Montenegro is characterized by significant regional differences
in the level of development, which is primarily manifested in the underdeveloped northern region
and more developed central and coastal region. In addition to the economic underdevelopment of
the northern region carries with it restrictions in terms of social development (through limited
access to institutions and services) and increased risks of unsustainable use of natural resources
(primarily forest). The northern region, which makes 52.8% of the territory of Montenegro,
characterized by: a share of only 18% of GDP; in this region and municipality (Andrijevica) where
the GDP per capita in 2002 been around (or less than) 500 Euros; unemployment rate of close to
30% (in the coastal region is below 21%); in the northern region lives a little less than one-third of
the total population; poverty rate is significantly higher than the average for the Republic - 19.3%;
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underdevelopment of transport (and other) infrastructure, especially in rural areas. On the other
hand, the resources available to the North region are important, especially when it comes to
agriculture (67% of arable land and 70% of livestock) and forestry (71% of timber). The northern
region also has significant potential for the development of different forms of tourism, especially
those that could contribute to complement the tourist offer (currently dominant in the Coastal
region). Coastal region is also the most densely populated part of the country, in which (along with
the Central region) remains a significant number of people.

In accordance with these, according to "Regional Development Strategy of Montenegro for
the period 2014—2020 years," the Ministry of Economy of the Government of Montenegro (2014),
the internal policy of regional development of Montenegro is to contribute to the definition of clear
process, mechanisms and measures that will help to increase productivity, especially in the North,
but also in other regions, and increase competitiveness, which in the long run lead to increases in
the level of development. Starting from the fact that the key development priorities at the national
level, achieving smart, sustainable and inclusive growth, defined as priorities the Regional
Development Strategy for the period 2014 - 2020 years, through a sect oral approach, which are
the most relevant for balanced regional development: (1) transportation and other public
infrastructure; (2) agriculture and rural development; (3) energy; (4) protecting the environment;
(5) the competitiveness and innovation; (6) Industry (7) tourism (8) education, employment and
social policy. In other words, the valuation of resources in priority development sectors in an
efficient and sustainable manner, should contribute to the achievement of key strategic objective
"Regional Development Strategy for the period 2014-2020 years", and the vision of Montenegro in
the period. Process accession of Montenegro European Union, for all its peculiarities and
difficulties, opens up many development opportunities. Using the IPA (Instrument for Pre
Accession Assistance — IPA) funds provided to help transition and institution building, improve
cross-border cooperation, gave impetus to regional development; facilitate the development of
human resources and rural areas.

Politics Rural development is a very important part of the policy of economic development in
many countries. This is confirmed by the example of the European Union, where rural
development is one of the most important priorities in developing countries. A very often the
obstacles to the creation and implementation of this policy development occur: a low level of
awareness of environmental issues and the need to preserve the natural environment; lack of skills
and experience to integrate the concept of sustainable development strategies and programs for the
economic development of rural areas; imprecisely defined and known in advance budgets to fund
activities within the strategy and program development; the lack of appropriate indicators to
monitor and analyze the implementation of rural development strategies (Peki¢ et al, 2011).

In rural areas of Montenegro is dominated by agriculture, and the share in GDP and the
employment structure, with traditional, even archaic mode of production. Although the
development of heterogeneous, it significantly lag behind urban and industrial centers. The
difficult position of the hilly and mountainous areas with unfavorable age structure of the
population and a marked delay (economic, social, cultural, educational ...). The transition to a
market economy is facing industrial centers with "excluded" workers, thoughtless withdrawn from
agriculture, which are becoming less popular. Their direction towards the rural economy and
diversification of activities require professional re-orientation of programs that will benefit both
them and communities. That they would return to the village, the state must be active, and to
create an environment for agribusiness development, and the provision of technical and social
infrastructure. Are necessary and other benefits (assistance in the preparation of studies and
programs, intellectual services, education in rural economics), which would encourage the young
and educated to return, organize activities, create a family. All initiatives do not have to, and should
not depart from the central authorities, although they have the best global overview. How they the
result of a long-acting groups with different are economic interests, on the one hand, and
authorities at different levels of territorial organization on the other hand, they have to be
coordination (Radovanovié, 2010).

2. Demographic problems
The population of Northeastern Montenegro is characterized by steadily declining in relation
to the dynamics of the population. This in 1948 the population of the region seemed 14.17% of the
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population Montenego (377.189) and 8.12% in 2003 (673.094).

The percentage increase of population, accounted for 1948-2003, 43.96%. However,
northeastern Montenegro shows significant deviations from these population dynamics. Thus, the
percentage increase in population during the period amounted to 1948 2003, 2.16%, but with a
tendency to decline from 1981. Namely, in the period 1981-1991 population of Northeastern
Montenegro is reduced from — 0,63% to — 6.31%, from 1991-2003 — 6.31% to — 15.9%. The general
conclusion is that the Northeastern Montenegro, handover a period of extreme depopulation of
1981, which had a negative impact on the overall social and economic developments, and that
means the population decline in the near past thirty years (Rajovi¢ and Bulatovi¢, 2013).

Based on the demonstrated tendency of the forward movement of the total population in
northeastern Montenegro, it is possible to single out one hand and on the other depopulated areas
of population concentration areas. The depopulation areas which include 85 from a total of 113
villages, or 72.81% (1082 km?2), the total area of the region (1.1486 km?2), census 1971 lived 37 851
inhabitants (59.94% of total population), and in 2003 year 9578 population (17.52% of total
population). For example, pronounced depopulation in rural areas, and who could not keep the
population was (an index for the period 1971-2003, settlements Kurikuce 28.8, Dulipolje 29.0;
Seoca 30.0, Bastahe 38.5; Kralje 40.3, Upper Rzanica 45.2...). Areas of population concentration in
growth of population, 1971 census they were living in 31 042 people (45.06% of total population),
and 45 080 inhabitants in 2003 (82.47% of total population). A substantial population growth in
that period, record the settlement in the vicinity of Berane: Dolac (index 212.5), PeSca (index
197.9), Luge (index 150.6), Beran Selo (index 162.9), Luzac (index 107, 5) (Rajovi¢ and Bulatovic,
2013).

The population density ranged in accordance with the increase or decrease in population.
Thus, for example, population density decreased from 46.4/km?2 (in 1971) to 36.8 in/km2 (in 2003).
In areas of depopulation density is reduced from 35.0 in/km? (in 1971) to 8.85 in/km?2 (in 2003). In
contrast, in zones of concentration of population density increased from 76.8 in/km2 in 1971 to
111.6 in/km? in 2003. Natural demographic trends is characterized by a negative natural
population growth, which is most pronounced in the municipality Andrijevica and amounted to
2003 (-4.6 %o). Specifically, in 2003 11.1 children is born in the municipality of Andrijevica, 12.5 in
the municipality of Berane and 12.9 in Plav. On the other hand, the mortality rate varied from 3.21
of deaths in the municipality of Berane, 8.69 in the municipality of Plav and 15.7 in the
municipality Andrijevica (Rajovi¢ and Bulatovi¢, 2012).

For young is considered a population in which the age group of 0-19 years accounted for
more than 35%, and the old one in which a group of 60 and over account for over 12% of the
population. In this part of north-eastern Montenegro's share of the young generation in 2003 was
31.00%, and the proportion of the aged population 18.41%. If we assume that the population aged
0-14 years younger, 15-65 years mature and over 65 years old, it is in this part of north-eastern
Montenegro in 2003, an example of municipalities Berane, Petnjica, Andrijevica, Plav and Gusinje
the young population occurred 22.57%, mature 63.83%, and the old 13.6%. The stronger economic
development of the Region and fast radical measures of population policy, according Arsenovi¢ et
al (2009) could slow the or even stop the long-term and favorable natural, migration and structural
demographic processes. It is necessary to increase the rate of economic growth and employment,
while the domain of natural reproduction in addition to the creation of appropriate material and
social preconditions for the establishment of family, and the important changes in the values, in
order to motivate the young to the spread of the family.

The aging index indicates the proportion of the population aged 60 and over, according to the
population under 20 years of age. If its value is less than 0.40 the population is still young, and if it
is greater than 0.40 the population is showing signs of aging. Index of aging population in this part
of north-eastern Montenegro was 0.59 in 2003. Thus, the population of the region is in the process
of demographic aging (Rajovi¢ and Bulatovi¢, 2013). The aging, in this case has not only
demographic and social problem. Old people especially those that live in rural communities is
doubly deprived. With one hand, labor and physical abilities and health condition they were in
decline, on the other hand, especially the local rural community and their families are not always
able to meet their basic needs. Also we are confronted with the problem of elderly households.
Namely, to improve are the status of elderly people in our society, especially the elderly in the
village, not sufficient specific state policy, but also a development of public awareness of the
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problem. It is unacceptable that the oldest members of our society who are more numerous with
environmental standards are much lower than the rest of society and to be generally accepted. In
this sense it first family, and then the local community and society as a whole should do so
according to their achievements, all that age is as humane and dignified (Miladinovi¢, 2010).

Contingents are established on the basis of classification of the population by age groups. In
parallel with these changes in population in the period of 1961-2003 years, there have been
changes and shares of various contingents of the total population. Preschool and school contingent
makes the young people up to 18 years. Considering that we do not have statistics on contingent (o-
6) and (7-14), we will give data for the age group of 0-5 years and 5-14 years. According to the
statistical census of 2003, a contingent of 0-5 years the number of 3,809 children,0-14 years 12,334
children and secondary school 15-19 4607.

Working contingent (15-64 years) in 2003 was 34,893. The contingent of the male population
(15-64 years) accounted for 18,883 or 34.54% of the total population, or 69.07% of the total male
population. The contingent of female population (15-59 years) accounted for 15,658 or 30.48% of
the total population, or 57.33% of the total female population. The causes of economic inactivity,
men are usually education and retirement, and the reasons for economic inactivity of women aged
25 to 54 years of family and household responsibilities. Therefore, at the session of the European
Council in Lisbon in March 2000 set the objective to primarily improve care services for children
and so that by 2010 at least 33% of children up to 3 years and 90% of children aged 3 years to
school age, will be covered by some form of child care services (European Commission, 2002).

Therefore, it is necessary to pay special attention to flexibility, and security of their
employment or as in the case of the Scandinavian countries implement programs flex security
(Flexurity = flexibility + security). Precisely these new forms of employment can mitigate conflict
competing interests of women as mothers and wives and women as economically active members
of society, and ultimately affect the growth of the total economically active population (Obadi¢,
2007).

Gender structure represents the share of male and female population in the total population
in certain age groups. In this part of north-eastern Montenegro, there is a phenomenon that more
males (27,340) than female (27,318) of the population. The age groups of the population, the group
aged 0—14 years accounted for 11.66% male and 10.91% female population; 15-19 4.32% of male
and 4.11% female; 20 - 39 years 14.41% male and 13.51% female; 40-64 years 13.73% males and
13.80% females and 65 years and over 5.84% males and 7.71% of the female population. According
to Kuburovi¢ (2007) sexual imbalance among young, middle-aged and elderly is influenced by
various demographic factors. The gender structure of children and young people (under 20) is
primarily caused by biological soundness in terms of the number of births of boys and girls.
Disparity in the gender composition of the middle-aged and elderly may be linked to gender
differences and characteristics of migration, as well as differences in mortality. Sexual
differentiation of the level of mortality is manifested by the longer life expectancy of women than
the male population. Higher level of mortality in the male population compared to the population
of women can be seen as an indicator of unfavorable social position, whereby the period of social
transition particularly affected middle-aged male residents. Life expectancy for men in 2002 was
70.3 years and for women 75.6 years.

The rate of masculinity shows the number of men per 1,000 women. According to the census
of 2003 the rate of masculinity in the region amounted to 1000.8%. The rate of Masculinity in
2003 ranged from 1001.2% in the municipality of Berane, 1034.1% in the municipality Andrijevica,
up 986.0% in Plav. Rate femininity shows the number of women per 1,000 men. They are the
ranged from 967.0 in the municipality Andrijevica, 998.7 to Berane and 1014.1 in the municipality
of Plav. Respectively rate femininity at the regional level is 999.2.

Literacy is one of the main indicators of the educational structure of the population.
According to the National Statistical Office of Montenegro (2005) total illiterate population (10 —
19 years) in 2003 are the ranged 4.06% (male 15.46%, female 2.02%) in the municipality of Berane,
1.73% (men — women 2.05%) in the municipality Andrijevica, 1.90% (6% of men, women 1.20%) in
the municipality of Plav. The share of illiterate population (20 - 34 years) on 5.63% (male 12.37%,
female 4.42%) in are the municipality of Berane, 2.89% (male 7.41%, female 2.05%) in the
municipality Andrijevica. on 2.92% (men 5%, women 2.56%) in the municipality of Plav in total
illiterate population. The share of illiterate population (35-64 years) 17.81% (male 28.87%, female
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15.84%) in the municipality of Berane, 14.5% (male 62.96%, female 5.48%) in the municipality
Andrijevica, on 24.82% (men 24%, women 24.96%) in the municipality of Plav. The share of
illiterate population (65 and over) is in the municipality of Berane 72.5% (male 43.30%, female
77.72%), 80,88% (male 29,63%, female 90,41%) in the municipality Andrijevica, 70.36% (men
65%, women 71.28%) in the municipality of Plav. According to Paci (2002) with regard to gender
differences in the age structure, it can be assumed that the differentiation of the educational
structure of the male and female population determined by a higher share of elderly women than
men. But, and this demographic dependence talks about the social construction of gender
differences in education. Unequal position in terms of education and unequal social status were
characteristic of companies with dominant patriarchal system of values and norms that regulate
social relations between the sexes. Analysis of differences in education between women and men by
age would go in favor of shedding light on these assumptions, but from the standpoint of gender
inequality is relevant facts about the greater number of men than women, not only among the
population with tertiary, but also with a secondary level of education. "The model of gender roles
that caring for family members and household activities defined primarily as women, and material
supply with the standard of living primarily as a man's, implies unequal opportunities for
participation and achievement in the public sphere. In addition, to some extent exclude men from
direct participation in the private sphere, while employed women experience so double burden.
This division of roles between women and men in society justified the physiological and
psychological differences, reproduces inequality and unequal social status of the sexes "(Kuburovié,
2007).

Educational attainment is another important indicator of the educational structure of the
population. According to the census of 2003, without any education was 2,245 or 5.31% of the total
population aged 15 years and over, incomplete primary education had 5,687 or 13.44% of the
population. With the completion of a full primary education was 12,284 or 29.03% of the
population with secondary education was 17.387 or 41.09%, with higher education 1634 or 3.86%,
and the Faculty of 2153 or 5.09% of the population aged 15 years and over. This educational
structure of the population is unfavorable for any modernization of the economy in the region.
Their mitigation and overcoming a precondition for are the revitalization and sustainable
development. Modern development trends in market economies have shown that education and
the creation of human resources in the forefront of national strategies and policies of social,
economic and technological progress. Developed societies aspire to create a "knowledge society".
Therefore, investing in education assumes the character of investment in human capital. The
creation of the state of education implies the involvement of all relevant stakeholders of the
education system, but only on the basis of personal enthusiasm, but primarily based on expert
analysis of the institutions that are supposed to support the development of professionalism and
proper evaluation of the education system.

Consider some indicators of economic activity of the population — the degree of utilization of
contingent work, the overall activity rate and the coefficient of economic dependence. They give a
realistic picture of actual economic activity of population.

1. The degree of utilization of contingent work shows the relationship of demographic
potential that is active and working age population. It is calculated as Rk=(Ra: Pr) * 100, where Ra-
active male (15—64 years) and/or female(15-59 years) population, Pr-male and or female total
population of the same age (contingent work). The indicator for there gionis 42.11% male, 23.40%,
23.40% female, and the municipality Berane 42.73% 25.63% male and female, in the municipality
Andrijevica 45.84% male, 25.66% female and 82.87% for the municipality of Plav 38.72% male and
16.65% female.

2. The general rate of activity shows the number of active per 100 inhabitants. Calculated as
Ra = (Ra R) * 100, where Ra - total active population, R - a total population of the region. For the
region it was 33,34%. The general rate of activity of the male population (the total male) was
42.11%, and female (in the overall female) 23.40%.

3. Economic dependency ratio represents the ratio of dependents and persons with
personal income, according to the active population. It is ob tainted by the formula Fc=(Pi +P1):
Ra, where Pi-dependent population, P1 -persons with personal income. At 100 active people in
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1961 are 233.6 came dependents and persons with personal income, and 167.7 in 2003 (Rajovi¢,
2005).

Supported population in 2003 numbered 25,205. Proportion of dependents in the total
population of the Region stood at 46.11%. Number of dependents per 100 economically active
populations was counted 124. That number is 2003 in the municipality of Berane was 116, in the
municipality of Andrijevica 102, and the municipality Plav 159. Persons with personal income in
2003 were counted 8,889. Share in the municipality of Berane was 5,924 or 1,079 in the
municipality Andrijevica or 1886 in the municipality of Plav.

In the period 1961-2003. godine noticed significant changes in the population structure of
the industry. They are primarily a reflection of the development of the industry. Number of active
persons increased in the region of 18,885 to 20,328, or reduced if the active population is seen as
population engaged in and to the 7,749 persons.

The economic structure of the population of the region, by sector and business groups shows
that in 1961 had predominantly agrarian characteristics. In the primary sector activities in relation
to the total active was 66.69% of active population. Since 1961 by 2003 the share of working
population works in the primary sector decreased from 66.69% to 13.78%, and in the secondary
sector increased from 14.42% to 27.80% and the tertiary sector from 3.54% to 19.83%. Noticeably
increase the population in the social services sector with 7.67% at 25.40%, as in activities outside
the sector and the unknown, where the share of population increased from 7.68% to 11.63%. The
number of 236 persons working abroad just says, if it once was synonymous Diasporas pain and
suffering and hard-won earnings in difficult conditions far from his home, now is the kind of
return, with the possibility of expression of personal freedom in the choice of dealing with the
selection types of occupations (Rajovi¢, 2013).

The territorial structure of the studied population migration geo-space, suggests the
following structural and developmental characteristics:

1.  Major presence in the region has an indigenous population of 80.91% by municipalities
Andrijevica 76.53%, 80.10% Berane and Plav 84.83% compared to the total population in 2003,

2. Total immigrant population in the region is 19.09%, have a major presence, settlers from
the territory of a municipality 5375 or 9.83%, followed by settlers from the territories of other
municipalities in Montenegro 3060 or 5.60%, and finally, immigrants from Serbia and other state
1997 or 3.66%.

3. Fluctuations in the level of participation of individual territorial categories are negligible,
except for the categories of immigrant population from the same municipality and

4. Highlighted the apparent displacement of the population in the short geographic
distance (Rajovi¢, 2012).

Per iodization of immigration in the northeastern part of Montenegro, is determined by the
pace of socio-economic development, because the phase of the urban socio-economic development
coincides with periods of immigration (Rajovi¢, 2011). Namely, in are period before 1940 and
moved to the region 89 persons or 0.85% of the total number of immigrants (-26 Andrijevica or
1.91%, Berane — 53 or 0.76%, Plav 10, or 0, 48%), 1941-1960 1300 persons or 12.47% (Andrijevica —
256 or 18.85%, Berane — 894 or 12.81%, Plav - 150 or 7.16%). In the period 1961-19770, the number
of settlers in the region amounted to 1221 persons or 11.70% (Andrijevica — 166 or 12.22%, Berane
— 951 or 13.62%, Plav — 104 or 4.97%). In the period 1971-1980, the number of settlers in the region
amounted to 1250 persons or 11.98% (Andrijevica — 167 or 12.30%, Berane — 971 or 13.91%, Plav —
112 or 5.35%). In the period 1981-1991, the number of settlers in the region amounted to 1441
persons or 13.82% (Andrijevica — 226 or 16.64%, Berane - 1006 or 14.41%, Plav - 209 or 9.98%).
The largest volume of immigration is related to the period 1991-2003 and then moved into the
region 2017 persons or 19.33% (Andrijevica — 378 or 27.84%, Berane — 1194 or 17.11%, or 21 — 445
Plav, 25%). Therefore, the scope immigration related to the period of industrial development since
the beginning of the 60s of last century onwards that culminated in the early 9o of last century.
Highlight the extent of the migration periods: 1981-1991. — 1441 or 13.82%, and 1991-2003. — 2017
or 19.33% (Rajovi¢, 2013).

Daily migrants considered geo-space, which are the subject of our interest, can be divided
into two categories: workers (2534 or 52.33%) and school youth — students (2,318 or 47.67%). Of
the total number of commuters (4852), workers who are employed or work in other places in the
same municipality within the region is - 60.22%, the second Montenegrin municipality of 31.89%,
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the Republic or another foreign country — 3,95% and an unfamiliar area of waste also 3.95% of
workers. following growth in the daily movement of students. Of the total number of commuting
students (2,318), students who study in other places in the same municipality within the region is
66.01%, the second Montenegrin municipality of 17.33%, other foreign country or the Republic
14.50 % and an unfamiliar area of waste education 1.77% of their students.

Spatial and functional aspects of the development of the settlement network is a very
complex system, based on different levels of spatial and functional relationships, directly caused by
all the other aspects that influence the development of the area, which also represent the criteria
for selecting and evaluating the of effectiveness (Rajovi¢, 2014). Our research evidence based on
similar research Srinivas (2005), Zhelezov (2011), Csap6é and Balogh (2012) suggests that the
development of settlements and urbanization trends in recent decades indicate a distinct negative
trend of demographic and structural changes in development and living conditions and operation.
The impact of these trends, directly or indirectly, caused and functional, socio-economic,
demographic ... transformation settlements within the region, and above all, their expressed
mutual polarization processes. Analyzing the existing network in the settlement system, there was,
first of all, the high degree of concentration of population and activities in the municipal centers
and surrounding suburban areas as a result of many years of immigration and employment in
urban centers. On the other sides, it is evident that the abandonment of settlements in the wider
region of mountain and hill areas, as a consequence of the low degree of centralization of existing
centers, the underdevelopment of the service or services, poor accessibility, almost no
opportunities for employment outside the agricultural sector, but also a distinct population decline
and population aging.

Today is very unevenly distributed network of settlements in northeastern Montenegro, make
settlements with small populations. Most of them are from 100—500 (63 settlements), followed by
500-1000 (18 villages) and over 1000 (16 settlements). It is noticeable lack of settlements with over
2000 people (only 4 settlements with over 2000 inhabitants: 12 651 Berane; Luge Beranske 2011;
Gusinje 3015; Plav 5554). The existing network of settlements is a consequence of the no uniform
density and concentration of population. A large number of settlements up to 500 people (81
settlements) are not suitable for modern developments vital for economic development. Namely,
there is a lack of rural villages with rural center of over 1000 inhabitants (municipality Andrijevica)
as a category that would connect the primary rural settlements of the municipality, with the center
of the region - Berane. The predominantly "rural settlements are scattered type, with groups of
houses that are on the large distance between each other, difficult to access, which is characterized
by extremely low population density, the development of settlement facilities, equipment and road
network"”(Keller, 2001). For this reason, in the settlements of this type, especially those that do not
affect the moves of major traffic routes, the center of the village is very difficult to form, and
consequently functionally differentiated and, consequently, more difficult (impossible) and the
concentration of the contents within the center of the settlement (Cablar, 2006).

Regarding the state of the network coverage of settlement facilities, in the territory of the
region, apply the same characteristics that define the overall network density, i.e., a marked trend
of centrality in relation to urban areas. All the administrative and management functions, the
objects of social standards — hospitals, elementary and secondary school, facilities and children's
social care, culture, sports and recreation, largest industrial plants and production craft activities,
trade and services, to the greatest extent are concentrated within the municipal centers and close,
and to a much lesser extent, within certain rural centers. Development and distribution of
secondary and tertiary activities in the network of settlements also can be assessed as
unsatisfactory, speaking outside the boundaries of the urban centers of the region. Intensive
development of this content is noticeable along the main roads. At is the level of primary
settlement, secondary and tertiary activities, nearly, completely undeveloped.

3. Quality of life

Satisfaction with life is one of the basic components of personal well-being and is defined as a
global self-assessment of quality of life according to its own criteria, regardless of the specific
values, norms and goals. "Scandinavian model comparative" study of quality of life is based on the
overall human needs. Allardt (1976) takes the view that quality of life depends on the satisfaction of
universal human needs which classifies into three levels: (1) the material needs (were determined
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with to have): physical needs, the needs of existence; (2) social needs (were determined with love):
the need for security, belonging, approval, love and needs taking the; (3) personal needs
(determined have to be): need for cognition, self-actualization and personal development needs.

According to Eid and Diener (2004), Bowling (2005), Wu and Yao (2006), each dimension is
operational zed by several components: a) welfare (food, housing, health, health, employment,
working conditions, leisure and recreation, education, material excess), b) the safety of (labor,
economic, housing, property, legal, environmental, health), c) freedom (autonomy in the living and
working environment, participation in economic and political spheres), d) only the identity of the
(lack of self-destructive behaviors such as alcoholism, drug abuse, suicide, and the presence of
satisfactory forms of self-realization). With the right Milivojevic et al (2011) point out that the way
in which life is understood, depends on the concept of quality of life. Life is a complex concept that
is an integral part of the phenomenal world and has quantitative and qualitative characteristics.
Understanding the concept of quality of life requires knowledge of the essence of life and the
interaction with both the social and the physical environment. Quality of life indicators to measure
well-being show how people feel and how they are rate their living conditions. Thus determines the
parameters that are important for a good life.

Abiding by the rules of the survey wording of the question Percan et al (2012), we review the
analysis of the results and their interpretation, it is in survey research are often asked questions
that relate to the circumstances of life, but also issues related to the overall level of satisfaction.
The first group of questions, respondents were given the option on a scale from 1 to 5 grades the
importance of certain elements to improve the quality of life. Since it is on the area of where more
than half of the population employed in the primary sector, the first two questions are related to
the development of agriculture and support rural communities. The majority of respondents
(39.6%) believe that it is very important to build sustainable and efficient agricultural sector, while
agriculture is not important to only 1.8% of respondents. Support sustainable rural development
has proven to be extremely important (58.6%) for the improvement of living conditions and
survival of people in rural areas. According to Risti¢ and Vujaci¢ (2011), the vision of the rural
economy and society in general should go in the direction of: (1) sustainable village - a
demographic balance, satisfactory income and a sufficient number of employment opportunities,
protecting the environment, which is one of the most important values and resources of rural
areas; (2) "living" village — with flexible population in terms of their ease of adjustment to
economic, political and environmental changes; (3) progressive village — increase the standard of
living and quality of life of the rural population; (4) village with some importance of agriculture in
the rural economy — the preservation of the most promising agricultural farms in the countryside;
(5) social justice village — to create equal opportunities for all residents of rural areas, to have
access to education, vocational training and lifelong learning; (6) the democratic village — rural
communities to actively participate in relevant decision-making bodies, in a society based on the
principles of equality and social justice; (7) village with cultural identity — to preserve and
strengthen the cultural identity of rural communities and their customs and traditions; (8) the
social component of the village — a strong social cohesion and specific policy measures contribute
to reducing the level of poverty and social exclusion.

Real opportunities for faster development of this part of north-eastern Montenegro lies in are
the development of agriculture. According to Risti¢ and Vujici¢ (2011), a vision for agriculture
needs to go in the direction of: (1) dynamic and competitive agriculture, consisting of commercial
and family farms, which are engaged exclusively in agriculture or are engaged in agriculture as an
additional source of income; (2) agriculture, which produces high-quality products, using good
agricultural practices and providing sufficient income family agricultural holdings; 3) agriculture,
which focuses its production activity to meet the needs and preferences of consumers, and works
closely with the food-processing industry, that is cohesive integrated into the rest of the rural
economy and society, and in a positive manner and significantly contributes to the protection of the
environment and rare natural resources.

More than half of respondents (58.1%) as very important for the development of basin
district open company for the development of the local community, the crediting economy has
decided 37.6% of respondents, and the tax benefits 61.9% of respondents. Based on data analysis,
we found that 55.9% of respondents believe it is very important or the mainly important contends
27.7% of the respondents to establish cooperation with neighboring regions. Also, a large
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proportion of the respondents 67.4% think that the way out of difficult economic conditions is
reflected in attracting foreign investors. Strengthening the socio-economic cohesion in rural areas
and the role of leaders, active construction or preservation of social capital, and all that with the
establishment of equitable social policy and ensuring access to social services enhance
opportunities and resources for equitable development opportunity and complete list of
recommendations for strategic direction action to increase the quality of life of residents
(www.selouspelo.rs).

The next group of questions respondents was surveyed about satisfaction with life
circumstances. Traffic connection in the considered geo-space has proven to be one of the main
problems, because 63.4% of the respondents expressed their dissatisfaction, while only 1.4% of
respondents reported a positive attitude. Satisfaction with infrastructure network may be assessed
as negative, since only 22.6% of respondents fully or partially expressed their satisfaction (17.8%).
More than half of the respondents i.e. 51.6% of them not satisfied with the infrastructure, which is
understandable if we consider that the road network is poor. In addition to poor roads, both
underline the respondents villages are often threatened by unresolved issue of water supply,
sewerage, poor power quality, the lack of telephone network of health care, poor television and
mobile phone signal. In addition, respondents from rural areas amounted to attitude the low
purchase price of milk and meat, as well as the weak incentives of local governments. Results of
many years of bad policies towards the village resulted in devastating because a large number of
rural households is turned off, the more I only households with one or two members. In addition,
many schools in rural areas are without students, former cultural centers today are neglected,
clinic, pharmacy, nursery, library and hairdressing salon are almost unattainable goal... Rating
communal equipment varies from no commitment (21.3%) to medium (29.5%) and extreme
dissatisfaction (48.1%). The smallest proportion of respondents (1.1%) satisfied the communal
equipment and hygiene in the settlements.

Expressing their views on the provision of medical services, 51.6% of respondents said that
they have available medical assistance, 27.3% had less accessible medical assistance, while 21.1%
said that they medical help available. Expressing their views on the availability of services of the
Health Center 74.4% of respondents said that they have available medical assistance, 23.2% had
less accessible medical assistance, while 2.4% said that their services Health Center unavailable.
A total of 51.8% of respondents stated that the greatest difficulty in going to the doctor considers
the distance home health, and ambulance and wait. Respondents I do they 24.7% of the difficulty of
access to medical care cited problems with transport, while the 10.2% of problems are the material
costs. From the need for additional help the largest number of respondents, 46.6% said the need
for advice on health, 41.5% stated the need for the performance of smaller index, 7.2% of
respondents emphasized the need for minor medical interventions, while 4.7% of respondents did
not mention any need for further organizing medical assistance.

Surveyed residents also expressed their dissatisfaction and to they and 68.9% in terms of the
variety of content for children and adults. The difficult economic situation and the movement of
population from rural areas to the Taylor and Martin (2001) is a general phenomenon that is
present in many countries of the world and which takes place in various social, societal, cultural
and other circumstances which more or less affect the intensity and extent of rural migration.
Because of their complexity and multiple effects on rural communities, it is more subject study
numerous empirical studies and theoretical approaches and debates about the causes and reasons
for migration, selectivity of migration and its consequences and effects on rural as well as urban,
space (Mendola, 2006). From recent research material on youth can be concluded that stress
Jamieson and Groves (2008) to the background of their desire and intention of leaving the village
is not unambiguous, they affect numerous socio-economic, cultural and psychological factors,
which come from their immediate surroundings and are closely related to their future professional
life aspirations. Furthermore, research Bjarnason and Thorlindsson (2006) show that family
support, commitment and stronger integration into the local community, social control, (not)
satisfaction with living conditions and accept or reject the village as a "good place" to grow closely
associated with their plans of leaving or staying in the village. The preferred destinations of young
people according to Glendinning et al (2003), Stockdale (2002), Corbett et al (2005) are the urban
areas, because they offer much greater opportunities for employment, entertainment and
education.
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Generally population of this part of north-eastern Montenegro is not satisfied with the
quality and prices of products and services. Dissatisfaction with the quality of products and services
was reported by 27.4% of respondents, and dissatisfaction with prices 72,6% of respondents.
Interestingly, none of the respondents in this survey research is not expressed their satisfaction
with the prices. We compared the prices of some foodstuffs in Montenegro and Slovenia. Of the 19
foods, even 10 of them in Slovenia below the average of 10%. If we take into account that their
salaries almost three times higher, the question is how, considering the high standard, in such a
low price fit and Slovenian retailers and distributors, and manufacturers, and even the state, and
ultimately consumers — while for us with such high prices all unhappy. The answer lies in greater
competition that is Montenegro also needed. The average net salary in Slovenia is 998 Euros in
Montenegro is 478. Based on this, we see that the prices basic foodstuffs in Slovenia available non-
stop and without media fanfare by the state. While in Montenegro to produce oil, sugar, salt, flour
we have barely a dozen manufacturers in the offers in supermarkets, in Slovenia for each of them it
is necessary to review several sites on the internet because there are dozens. The conclusion is that
nothing formed good quality and fair price as an open market and competition. The attitude of the
respondents that the government should create an environment for healthy competition rather
than for marketing actions, directly or indirectly, tries to influence prices. The state is the one that
should create the environment and protects consumers because they are the weakest and most
investors in the market. Because the problem is not only they are price but also quality that in
Europe many times higher. And consumer protection is with us at a much lower level.

To the question about satisfaction with standard of living answers of the respondents were
devastating. The largest portion of respondents (41.3%) was partly satisfied with their lives,
followed by respondents who were not satisfied (46.9%) and the least satisfied (11.8%) of the
residents. The biggest problems cited low income and lack of employment. Analysis of a sample
survey it was found that the majority of respondents (54.4%) have an income of up to 180 Euros,
which is below average for Montenegro. The transition has done its job and the huge number of
workers who have lost their jobs for various reasons, were sent to the labor market. Our research
evidence based on similar studies to Novakovié¢ (¥**) highlights the transition in Montenegro "has
created a society of capitalist periphery. The working class has undergone an economic, social and
political collapse that is marginalized and brought to the brink of absolute poverty. Privatization is
wrongly reduced to the economic and this on a massive, rapid, fixed-term sale of the most valuable
companies. The result is a rise in unemployment, poverty and decline in the competitiveness
economy, which the developed states of the European Union lags seven decades. Worker resistance
privatization took on a variety of forms, from hunger ... massive public protests... End ...
privatization ... is the end of existence of the working class "in itself". Was finished through are the
so-called. Original accumulation of capital, shaped by the interests of globalized foreign and
domestic capital ".

The last question was related to the level of awareness of the possible use of IPA funds. The
largest proportion of respondents 69.1% were not familiar with these options, lower part of the
28.4% partially informed, and only 2.5% of the subjects were informed about the possibilities of
IPA funds. Structure IPA funds contains five "components": help in the process transition and
institution building, cross-border cooperation, regional development, human resources
development, rural development. Over the past seven years (2007-2014) the European Union to
Montenegro set aside 245 million Euros through IPA funds. The second component of the IPA
funds is small projects that are focused on cross-border cooperation, linking the municipalities of
Montenegro, Bosnia and Herzegovina, Albania and Croatia. "Although the main beneficiaries of the
European Union funds mainly state institutions, substantial funds are allocated for the support of
local government. These projects contribute to the advancement of the municipal administration
and the provision of administrative services to the population, support the increase in employment,
entrepreneurship and competitiveness, the development of civil society, regional and rural
development” ”(Percan et al, 2012).

Conclusion
Our research evidence based on similar studies Tiving et al (2008), Haberkorn (2008),
Mirkin (2013), Messkoub (2013) in the form of concluding observations, indicate on:
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1. The level of development of individual regions in Montenegro stems from its
geographical position in a number of cases, the cause of functional isolation in relation to economic
centers and development axis, which often results in slow development processes. According to
"The Regional Development Strategy of Montenegro for the period 2014—2020 years," the Ministry
of Economy of the Government of Montenegro (2014), Montenegro as a country with a population
of 620 029 in accordance with the Regulation of the European Commission (EC) 1059/2003,
defined as one NUTS region at all three levels (NUTS 1 = NUTS 2 = NUTS 3), of a total of 272
NUTS II regions in the EU-28. In accordance with these, Montenegro as one statistical region is
41% of the average development of the EU-28, measured in PPS GDP for 2012, and is under the
average development of the European Union. In other words, the valuation of resources in priority
development sectors in an efficient and sustainable manner, should contribute to the achievement
of key strategic objective "Regional Development Strategy for the period 2014-2020 years," and the
vision of Montenegro in the period.

2. The population of Northeastern Montenegro is characterized by steadily declining in
relation to the dynamics of the population. This in 1948 the population of the region seemed
14.17% of the population Montenego (377.189) and 8.12% in 2003 (673.094). The percentage
increase of population, accounted for 1948-2003, 43.96%. Namely, in the period 1981-
1991population of Northeastern Montenegro is reduced from — 0, 63% to — 6.31%, from 1991-2003
- 6.31% to — 15.9%. Index of aging population in this part of north-eastern Montenegro was 0.59 in
2003. Thus, the population of the region is in the process of demographic aging. The contingent of
the male population (15-64 years) accounted for 18,883 or 34.54% of the total population, or
69.07% of the total male population. The contingent of female population (15-59 years) accounted
for 15,658 or 30.48% of the total population, or 57.33% of the total female population. The causes
of economic inactivity, men are usually education and retirement, and the reasons for economic
inactivity of women aged 25 to 54 years of family and household responsibilities. The educational
structure of the population is unfavorable for any modernization of the economy in the region. Her
mitigates and overcome the precondition for the revitalization and sustainable development. The
degree of utilization of working contingent in the region is 42.11% male, 23.40% female 23.40%.
General activity rate is 37.12%. Economic dependency coefficient shows that 100 active populations
in 2003 was 167.7 coming dependents and persons with personal income. Today is very unevenly
distributed network of settlements in northeastern Montenegro, make settlements with small
populations. Most of them are from 100 - 500 (63 settlements), followed by 500-1000 (18 villages)
and over 1000 (16 settlements). It is noticeable lack of settlements with over 2000 people (only 4
settlements with over 2000 inhabitants: 12 651 Berane; Luge Beranske 2011; Gusinje 3015; Plav
5554). The existing network of settlements is a consequence of the no uniform density and
concentration of population.

3. Models of satisfaction with their lives differ from nation to nation and human to human,
so we cannot speak about a general model. Thus the conditions of growing up, upbringing,
community value system, traditions and culture are very important elements that define the quality
of life of individuals, regions and nations. Bearing in the form new philosophy of life and its
settings, the projected model of satisfaction with their own life would be founded on the following
key aspects: fulfillment of life; love, kindness and justice; families; health; higher level of
satisfaction and universality; incoherence, the sustainability of human society; complexity;
political, economic and instrumental factors(Ingeborg Berg, 2008). In the empirical research of
quality of life, it was concluded that the views of the most affecting material options. Positive or
negative attitude about their experiences living standards respondents were formed primarily on
the basis of average earnings and employment. In order to reduce and mitigate the high rate of
unemployment, a branch of the National Employment implements the employment of many
program activities, such as the development of entrepreneurship and self-employment programs.
In addition to collaboration with employers, it is necessary and cooperation with the local
government, which aims to reduce the number of unemployed in the region. Analysis shows a that
the population is ... not fully satisfied with life opportunities, small or medium satisfied the basic
elements of the standard of living, and that is not familiar with the capabilities of IPA funds
(Percan et al, 2012).
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Abstract

Land surface temperature is one of the most important factors in climatology studies and
human — environment interactions. Besides, land surface temperature is also an important factor
when monitoring soil moisture. Ground-based observations reflect only thermal condition of local
area around the station and in fact cannot establish the number of meteorological stations with
expected density due to the high cost. Remote sensing technology with advantages such as wide
area coverage and short revisit interval has been used effectively in the study of land surface
temperature distribution. This article provides a synthetic analysis method of the actual problems
monitoring the land surface temperature using LANDSAT thermal infrared image for monitor
drought.

Keywords: Vietnam; multispectral image; thermal infrared image; land surface
temperature.

Introduction

Drought is a natural phenomenon, which occurs in most regions in the world, caused
immense damage in agricultural production and seriously affected on the environment.
Application of remote sensing data in studying, monitoring and dealing with drought phenomenon
has achieved positive results [1-7]. Compared to traditional methods, remote sensing technology
with advantages such as wide area coverage and short revisit interval has been used effectively in
the study of soil moisture and monitoring drought. This article presents results of land surface
temperature monitoring from LANDSAT multispectral images in Bac Binh district, Binh Thuan
province. Land surface temperature is one of the most important physical factors for water
exchange processes and energy exchanges between land surfaces and the overlying atmosphere.
Temperature can rise very quickly in the situation of drought on surface and vegetation. The results
obtained in this study can be used to create the land surface temperature distribution map, to
monitor drought phenomenon and vegetation health.

Materials and methodology

The study area is located at the Bac Binh district, Binh Thuan province (Vietnam), which is
located on coast of South Central Vietnam. The province lies in the monsoon tropical area with two
distinct seasons. The rainy season: from May to October and the dry season: from November to
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April following year. The annual average temperature varies between 27°C and the yearly rainfall is
800 mm — 1500 mm.

To calculating land surface temperature we used LANDSAT ETM+ satellite image on
05 January 2002, 13 January 2005 and 12 February 2010 and LANDSAT 8 OLI image on
15 February 2014 (fig. 1). The Enhanced Thematic Mapper (ETM+) on board LANDSAT — 7 and
Operational Land Imager (OLI) on board LANDSAT — 8 are multispectral radiometric sensors with
varying spectral and spatial resolutions (30m spatial resolution for red, green, blue, near infrared
and two bands of medium infrared; 60m for thermal infrared; and a 15m panchromatic band).

Fig. 1. The Landsat images in Bac Binh district (Binh Thuan province) 05 — 01 — 2002 (a), 13 — 01
— 2005 (b), 12 — 02 — 2010 (¢) va 15 — 02 — 2014 (d)
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1. Conversion of the digital number to spectral radiance
Image processing started with geometric and radiometric correction. Radiometric correction
done by converted the digital number value in LANDSAT thermal band (band 6, band 6.1 and band
6.2) to radiance value. Method to convert digital number to radiance value is shown in equation 1
[8]:
L max— L min : :
/= DN max—DN min (DN — DN min) + L min (1)
where, Ly - spectral radiance watts/(m*m * ster * um);
DN - digital number;
Lmin — spectral radiance which is correlate with DNmin watts/(m*m * ster * um);
Lmax — spectral radiance which is correlate with DNmax watts/(m*m * ster * um);
DNmin = 1, minimum value of DN;
DNmax = 255, maximum value of DN.

Table 1: Value of Lmax, Lmin for image LANDSAT ETM, ETM+

Band Satellite/Sensor Lmax Lmin
6.1 LANDSAT7 /ETM+ High gain 12.65 3.2
6.2 LANDSAT7 /ETM +Low gain 17.04 0.0

6 LANDSAT ETM, ETM + 15.503 1.238

Conversion LANDSAT 8 to Radiance

OLI and TIRS band data can be converted to TOA spectral radiance using the radiance
rescaling factors provided in the metadata file [8]:

L)\ = MLQcal + AL (2)
where:
L) - TOA spectral radiance (Watts/( m2 * srad * um))
M; - Band-specific multiplicative rescaling factor from the metadata
(RADIANCE_MULT_BAND_ x, where x is the band number)
Ar -  Band-specific  additive = rescaling  factor from  the  metadata

(RADIANCE_ADD_BAND_x, where x is the band number)
Qcal - Quantized and calibrated standard product pixel values (DN)

Table 2: The values of M |, A, of LANDSAT 8 thermal infrared image

Kénh Satellite/Sensor M, A
10 LANDSAT 8 3.3420.104 3.3420.104
11 LANDSAT 8 0.10000 0.10000

2. Conversion of the spectral radiance to brightness temperature
Method to convert radiance value to effective temperature value is shown in equation 3 [8]:

T = Ko (3)
B K
In(1+ Tl)
A

where, TB - brightness temperature;

Ly - spectral radiance watts/(m*m * ster * um);
K1 = 666.09 W/(m*m*ster*um), calibration const;
K2 =1282.71 W/(m*m*ster*um), calibration const.
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3. Estimation of land surface emissivity

An alternative, operative procedure is to obtain the land surface emissivity image from the
NDVI. The method proposed obtains the emissivity values from the NDVI considering different
cases [6, 7]:

a) NDVI < 0.2. In this case, the pixel is considered as bare soil and then a constant value for
the emissivity is assumed, typically of 0.95.

b) NDVI > o0.5. Pixels with NDVI values higher than 0.5 are considered as fully vegetated
and then a constant value for the emissivity is assumed, typically of 0.99.

C) 0.2 < NDVI < 0.5. In this case, the pixels is composed by a mixture of bare soil and
vegetation, and the emissivity is calculated according to the following equation:

Where ev is the vegetation of the emissivity and es is the soil emissivity. Pv is the vegetation
proportion obtained according to the following equation [7]:
2

NDVI - NDVI o
NDVI gy —NDVI

NDVI is normalized difference vegetation index, which is calculated according to the
following equation:

PV:

NIR-RED

_— (6)
NIR+RED

Where RED and NIR stand for the spectral reflectance measurements acquired in the red
and near-infrared bands, respectively.

NDVI =

4. Calculation land surface temperature
Method to calculate land surface temperature is show in equation 7 [8]:

T
LST = B )
/1.TB
1+(—)*Ihe
P
Where TB - brightness temperature (K°), A — wavelength (11.5 um), € — land surface

h
emissivity, p = —C, h — Plank’s constant (6,626.10-34 J.sec), ¢ — velocity of light (2,998.108 m/sec),
i

o — Stefan Boltzmann’s constant, which is equal to 5,67.108 Wm=2K4.

Results and discussions

Basing on the NDVI values of different land use classes, emissivity image was prepared by
assigning emissivity values as 0.95 for building areas and 0.99 for vegetation areas. The emissivity
image is shown in Fig. 2 below.
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Fig. 2. Land surface emissivity in Bac Binh district (Binh Thuan province) 05 — 01 — 2002 (a),
13 — 01 — 2005 (b), 12 — 02 — 2010 (¢) and 15 — 02 — 2014 (d)

From brightness temperature and land surface emissivity images, the final land surface
temperature image was obtained by using ERDAS Imagine 2014 program. The final land surface
temperature image is shown in the Fig.3 below.

Analyze the results of estimation land surface temperature in Bac Binh district, Binh Thuan
province showed that from the land surface temperature image 05 — 01 — 2002, it was observed
that highest temperature of about 38.2°C exist at impervious area and lowest temperature of about
17.5°C are existing at vegetative areas. With land surface temperature image 13 — 01 — 2005, the
highest temperatures was 40.6°C and the lowest temperatures about 18.3°C. From the land surface
temperature image 12 — 02 — 2010, the highest temperature of about 41.7°C and lowest
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temperature of about 22.5°C. With land surface temperature image 15 — 02 — 2014,
temperatures was 46.1°C and the lowest temperatures about 20.0°C

LAND SURFACE TEMPERATURE MAP IN BAC BINH DISTRICT (BINH THUAN PROVINCE) 05-01-2002
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LAND SURFACE TEMPERATURE MAP IN BAC BINH DISTRICT (BINH THUAN PROVINCE) 12-02-2010
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LAND SURFACE TEMPERATURE MAP IN BAC BINH DISTRICT (BINH THUAN PROVINCE) 12-05-2014
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Fig. 3. Land Surface Temperature image of the study area for the year2007 and 2009

Conclusions

Drought disasters in Bac Binh district, Binh Thuan province have been occurring with
increasing frequency in recent years. Evaluation of drought is one of the important items for the
mitigation of its effects, but this evaluation difficult to obtain over large and remote areas. The use
of remote sensing technique is useful for drought monitoring to obtain up to date information that
difficult to collect by traditional methods such as field survey and sampling questionnaires.
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Abstract

There is no doubt as to the relevance of research into modern climate change, since climatic
changes concern all regions and countries around the world. Climate is, most importantly, a
substantial share of any country’s resources. Virtually all sectors within the social/economic sphere,
including the power industry, ecosystems, agriculture, forestry, construction, transport, tourism,
etc., are, to one extent or another, feeling the negative effect from the anthropogenically altered
environment, including climate change. The damage for the world economy is already estimated at
billions of dollars, while, in prospect, it is expected to reach 20% of the gross world product by 2100.
Climate change dictates a certain mode of economic activity and a strategy for economic
development for many years to come. Forecasts by climatologists on trends in modern climate
change often lack in consistency and may sometimes even be the reverse of what actually occurs.
Therefore, of particular research and practice interest is research into trends in climate change in
regions with a well-developed tourism industry.

Keywords: trends in climate change; regional climate; tourism; recreation; environment;
adaptation.

BBeaenue

H3MeHeHNe KIMMaTa SIBJISIETCA OJHON U3 BaXKHEHIITUX MEXXAyHApOAHbIX pobsieM XXI Beka,
KOTOpas BBIXOJIUT 3a PaMKH HAyYHOH ™pOOJIEMbl W TIPEJICTABJISIET COOOH KOMILIEKCHYIO
MEXIUCIUIUIMHAPHYI0 NOpo0JieMy, OXBAaTHIBAIOIIYI0 HKOJIOTUYECKHUE, HKOHOMHYECKHE U
coLlaJIbHbIE ACIEKThl YCTOWUYMBOTO Pa3BUTHUA MPAKTUYECKU JIIOOOH CTpaHbl U JIIOOOTO peruoHa.
B Poccuu wu3MeHeHMe KIMMaTa HOCUT Oojiee JpaMaThyecKuid xapakrtep. Ilo gaHHBIM
Pocruppomera ¢ 1907 110 2006 TT. TIOTEIJIEHUE B 11eJI0M 110 Poccun coctaBusio 1,29°C mpu cpesiHEM
r;00aJIbHOM TIOTEIVIEHWU 3a 150 JieT Ha 0,74 °C. IIpu 3TOM CpemHsAs CKOPOCTh pOCTa
CPeIHEroI0BOM TEMIIEPATYPhI BO3/yxa ¢ 1976 1Mo 2012 IT. B 1iesioM 1o Poccum cocraBmia 0,43 °C 3a
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10 Jier, 3T0 OOJlee YyeM B JBa pasa IPEBHINIAET AHAJOTUYHBIN ITOKa3aTesab JAJIS TVIO0AbHOU
TemiiepaTypbl. OTHAKO pOCT TeMIepaTypbl — JlaJleKO He €INHCTBEHHOE U HEe caMoOe OITacHOe
MPOsIBJIEHHE IPOUCXOJAINUX H3MEeHeHWH KimMmara. Haubosiee omacHble —IIOC/IEICTBUSA
KJIUMaTHYeCKUX H3MEHEHHN CBA3aHbl C TAKUMH CTUXUHHBIMHU IPUPOJAHBIMU SIBJIEHUAMHU, KaK
HABOJHEHUs, TasgsHUE U HCUE3HOBEHUE JIEAHUKOB, ONOJI3HU U CEJU, 3aCyXH, TEIJIOBble BOJHBI U
BOJIHBI XOJIOJIa, POCT YPOBHS OKeaHa U 3aTOIIEHHE IMPUOPEKHBIX PAOHOB, PacCIpOCTPaHEHUE
3a00J1eBaHUN U apeasioB OOUTAaHUSA HACEKOMBIX-TIEPEHOCUYUKOB OoJie3Hel (KJTemmeBol sHIedasur,
Masspus u ap.) [1-4].

BiusHWI0 M3MeHEeHHs KJIuMaTa IOJABEP’KEHBI BCE OTPACTH SKOHOMHKH, B TOM UHCIIE U
TypusM [5-6]. Ocoboe mecTo cpeau Hanbosiee U3BECTHBIX MHUPOBBIX TYPHUCTCKO-PEKPEAlHOHHBIX
IIEHTPOB 3aHUMAIOT eBporielickue KypopTbl CpeausemMHoro u YepHoro mopeii. B [IpuuepHoMopbe
COCpEeJIOTOYEHBI OCHOBHBIE NPUMOPCKHUE KypopThl Poccuu, cTaBIide B IOCJIEHUE IeCATUIETHS
JIOCTAaTOYHO IPUBJIEKATEIbHBIMU JJISI Pa3JIUYHBIX KaTeropuu moTpeburesied. VIX OCHOBHBIMH
TyPUCTCKO-PEKPEAITMOHHBIMU ¥ KYPOPTHBIMHM pPeCypcaMH BBICTYIIAIOT HPUPOJHBbIE (HAKTOPHI -
pecypehl  TajaccoTepaliii, a TaK ke OaJbHeo- W Tps3esiedeHus, IIPUBJIEKAIOIIUE €KEeroIHO
MIJIMOHBI POCCUHCKUX 1 3apyOesKHBIX TYPHUCTOB [7-13].

ITo mporHo3zam BceMupHOI TypHUCTCKOH OpraHU3aIliu B epBoi yeTBepTH XXI Beka HanboJiee
WHTEHCUBHO Typu3M OyZleT pa3BUBAThCSI B A3BUATCKO-THXOOKEAHCKOM pervoHe. 3/1eCb UMEIOTCS
HeoTrpaHUUYEeHHbIE PEKPEAITMOHHO-TYPUCTCKHE PECYPCHI, MO3BOJIAIONINE Pa3BUBATh IMPAKTHYECKHU
BCE BHUABI TypHU3Ma: SKOJOTHUYECKHH, SKCTPEMAJIbHBIM, ITO3HABATE/JIbHBIH, COOBITUHMHBLIA W T.I.
TopHOJIBIXKHBIE KYpPOPTHI, MOPCKHE IleCUaHble IULIKHU, ITOJIAPHBbIE HOYM, TOpsSYHe IT0A3eMHBIE
WCTOYHUKH, TOHKHM Ha co0auypbMX W OJIEHBUX YIPSIKKAX, KYJIbTYPDHbIE M HCTOPUYECKUE
JIOCTOTIPUMEYaTeIbHOCTH, 3THOTpadudyecKre JiepeBHU U MHoroe jpyroe B ATP mnpupieuer
BHUMaHHe TypucToB u3 EBporbl, AMepuku u ABcrpasinu. O/THAKO T/I00a7IbHOE U3MEHEHNE KJIMaTa
OKa3bIBAIOT 3HAUMUTEJIbHOE BJWSHNE HAa (PUHAHCHI TYPUCTUUYECKUX PHIHKOB. MIHBECTOpHI MPOBETU
MePEOIIEHKY KOMITAaHUHM, B TOM YHUCJIE U TYPUCTCKUX, JeATETbHOCTh KOTOPHIX MOJBEPKEHA PUCKAM,
CBSI3aHHBIM C IJIO0AIBHBIM U3MEHEHHEM KJIMMaTa.

OnHu U3 MEPBBIX OTEYECTBEHHBIX HCCIIEIOBAHUM, MOCBAIIEHHBIX BBISABJIEHUIO TEHIEHITUHN
U3MeHEHUs I100aJIbHOTO U PETMOHAJIBHOTO KJIMMAaTa W OLlEHKE MX BJIUSAHUSA HA COBPEMEHHOE
COCTOSIHME W pPa3BUTHE Typu3Ma, ObUIM BBINOJHEHBI ellé KoHIle XX — Havase XXI BB. B
JlaJIbHEBOCTOYHOM  TOCy/IapCTBEHHOM yHUBepcuTeTe Ha Kadeapax «MeTeoposoruu u
KJIUMaTOJIOTHU» U «MeXKAyHapOoaHOTO TypuaMa» [14-24]. PaboThl BBIMOJIHSJINCH CTYAE€HTaMHU,
aclmMpaHTaMHW M HAayYHBIMU COTPYAHHKAMU IO/ PYKOBOJICTBOM JIOKTOpa reorpaduyecKux Hayk,
npogeccopa H.M. IlecrepeBoii.

OnieHKa U3MEHEHWH KJIMMaTa B 3TUX HCCIIEIOBAHUAX OCYIECTBIIAIAaCh HA OCHOBE JJAHHBIX O
cpelHEW MeCSYHOU TeMIlepaType BO3/AyXa W MeCSYHBIX CyMM OCAJIKOB IO 7Q CTaHIIHSAM CEBEPO-
3anmangHoro cekropa ATP, Brxmouaa Kamuarckyio, MaragaHckyio, CaxalnHCKy10, UyKOTCKYIO
obsactu, Pecrry6iuky Caxa, XabapoBckuii kpai, Anonwuto, Peciyosiuky Kopes, mrat Assicka CIITA
C MOMEHTa WX OCHOBaHUS II0 1990—1995 IT. BKIOUUTENbHO. Ha 30 % wucciaemyeMbix
METEOPOJIOTUUECKUX CTAHITUHA PsAAbI HAOJIOJEHUHN 3a CpeIHEN MECAIHON TeMIlepaTypo BO3/yXxa
(T,°C) u cpemHeli MecsauHoil cymmou ocaaxoB (R, Mm) mnpesswimamoT 100 JeT. CaMbIMu
JUTMHHOPS/THBIMH ABJISIIOTCS ctaHnuu fAnonnu u Axyruu. K mpumepy, B r. Tokuo HabI0/1eHAS 32
MeTeOpOJIOTUYEeCKUMHU BeJIMUMHAMMU BeqiyTcs ¢ 1876 rona, B Akyrcke u OnekmMuHcke — ¢ 1882 roja.

I[lo pesynabraraMm [IaHHBIX HCCJIEIOBAHUN OBLIM C/leJIaHBl HaydHble JOKJIaZbl Ha
MexxayHapoaHoMm cummnosuyMme «Global Climate Change in Northeastern Asia and Tourism» B
Yanbian University of Science&Technology B Kwurae (11-12 urwona 2004 roma) [21] u Ha
JlayibHEBOCTOYHOM TypucTcKoM dopyme B Poccuu (XabapoBck, 15—16 ceHTIOps 2004 roja) [22].
Kpome Toro pesysibTaThl HCCJIEIOBAaHUI OBLIN OIyOJMKOBAHBI B OTEUECTBEHHBIX U 3apyOeKHBIX
HaYYHBIX JKypHasax [24 - 26].

B Teuenue nocnennero gecatwietus IIpaBurenbctBoM Poccuiickoit ®enepaniyiv ObLT IPUHSAT
psn demepasbHBIX IesIeBBIX MporpaMM (manee — @IIIT), MOCBAIIEHHBIX PA3BUTHIO TYPU3Ma B TOM
yucie «I[IporpaMMa CTpOUTENTBCTBA OJMMIIUHCKHUX OOBEKTOB M pasButusa ropoaa Coum Kak
TOPHOKJIMMATUYECKOTO  KypopTa» [27-30]. OTu Mepbl TOCYZJApPCTBEHHOW  IOAAEPIKKU
TYPUCTUYECKON OTPAC/IU ITO3BOJIKJIN CO3/IaTh HOBYIO COBPEMEHHYIO TYPUCTCKYIO HH(PPACTPYKTYPY.
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Oco6eHHO OBICTPHIMH TEMIIAMH PAa3BUBAIOTCSA TOPHOKJIUMATHUYECKHE KYPOPTHI, B TOM YHUCIIE
U B HENOCPEeACTBEHHOH OJsim3ocT oT mobeperkbss UYepHoro Mops. J[aHHBIA PEruoH TaKKe
MO/IBEP>KEH BJIMSHUIO TJI00QIBHOTO MU3MEHEHHs KJIMMaTa, HO PErHOHAJIbHbIE ITPOSIBJIEHUs 3TOTO
BJIMSHUSA, OKa3bIBAIOII[UE HEIOCPEAICTBEHHOE BO3JIEMCTBHE HA TYPUCTCKUE JIECTUHAIIUU, UMEIOT
CBOM 3aKOHOMEPHOCTH WM OTJIMYUTEJIbHbIE OCOOEHHOCTH. B CBOIO ouepenb Typu3M OKa3bIBaeT
AQHTPOIIOTEHHOE JIaBJIeHWEe Ha OKpPYKAIoIIylo cpeay. CKauykooOpasHBIN POCT aHTPOIOTEHHOTO
BO3/IEHCTBUSA MPOU3OIIEJ ¢ HAaYaJIOM peaTu3aIuyl IJIAaHOB II0 IOATOTOBKE K mpoBeaeHmio XXII
Ommnuiickux u XI IMapanmumnuiickux 3uMHuX urp «Couu — 2014 rozia». 11 BBITIOJTHEHUA 3TOU
3a71a4u, HeOOXOIUMO OBLIIO PELIUTD LEJIBIA Pl COIUATBHBIX, STHOKYJIBTYPHBIX, 9KOHOMUYECKUX U
OpTaHU3AIMOHHBIX ITPOOJIEM, OIEHUTh PUCK U MPUHATH MPEBEHTUBHBIE MEPHI 10 MUHUMU3AIUN
HETaTUBHOTO BO3JIEUCTBUA KaK Typu3Ma Ha OKPYXKAWIIYI0 Ccpeay, TaK W MeHSIoIencs
OKpY’KaloIleld cpeibl, BKJIOYas U3MeHEHWs KJIUMaTa, Ha HOPUOPEXHBIA TYPHUCTCKO-
peKpeanuoHHbIN KOMILIEKC. ATO MOTPeboBaIO 00beITUHEHNST 3HAHUH U YCHWINH B PAMKaX TECHOTO
MEXKIYHAPOAHOTO HAyYHOTO COTPYAHUYECTBA YUEHBIX U SKCIIEPTOB Pa3JIMYHbIX 00OJIacTell 3HaHUU.
Tak, HampUMep, Ha OCHOBE HCCJIEOBAHUN MOCBAIIEHHBIX U3YUYEHUIO TYPUCTCKO-PEKPEAIIOHHOTO
KOMILJIEKCA YepHOMOPCKOro 1mobepekbss KaBkaza MoryT ObITh pa3paboTaHbl M anpoOUpPOBAHBI
HOBBIE MOJIEJII MOHHUTOPUHTA OKPY’KAIOIIEeN CpeJibl M KOMILJIEKCHOTO YIIPaBJIEeHUs MPUOPEKHBIMHU
30HaMH Ha (hOHE PeasIbHO CYIIEeCTBYOIIETO I7I00aTbHOTO U3MEHEHU KIIMMarTa.

OCHOBHOU TIIeJIbI0O JAHHOW pabOThl ABJAETCA 0030p UCCIEIOBAaHUMA, ITOCBAIIEHHBIX
W3YYEHHUIO TEHJIEHIIMH W3MEHEHUs COBPEMEHHOTO0 KJIMMaTa pa3HOTo Treorpadpuueckoro
MacimiTaba, a Tak’Ke — METO/[0B, CIIOCOO0B U Pe3yJIbTaTOB OIEHKH €ro BO3JeUCTBUSA HA TYpPU3M U
peKpeanuo. AHAJIN3UPOBAINCH UCC/IEIOBAHSA, BBHIIIOJIHEHHBIE TI0 METEOPOJIOTHIECKUM TAaHHBIM
psizia cTpaH A3uaTcKo-THX00OKEaHCKOTO PernoHa U YepHOMOpcKoro 6acceitHa. Ocobas poJib ObL1a
OTBE/IeHA OIIEHKE PHCKAa BO3JEHCTBHUA HEOJATOMPUATHBIX KJINMATUYECKUX H3MEHEHUU Ha
TYpU3M U pEeKpealnio, PAaCCMOTPEHUI0O M OIIEHKE MeXaHU3MOB W TEeXHOJIOTUHM ajamnTaiuu
TyPUCTHUUYECKOHN OTPAC/IN K aHTPOIIOTeHHO U3MEeHEHHOU OKpYy:Karoliel cpese [31-34].

MeToauka uccjie0BaHUA M 0a3bI JAHHBIX

Kak wu3BecTHO, IMOJHOE WCCJIEIOBaHUE KJIMMaTa BKJIIOUAeT B ce0sl OLEHKY DPa3JIMYHBIX
MeTeOPOJIOTUYECKUX BEJIMYMH (TeMIlepaTypa BO3/yXa, OCAJKH, JaBJIEHUE BO3/yxa, 00JIa4HOCTh U
T.JI.) U UX BO3MOKHOU m3MeHUuBOCTH. OJIHAKO, KaK IPaBWIO, IIPU HCCJIEJIOBAHUU U3MEHEHUS
KIMMaTa OOJIBIIIMHCTBO aBTOPOB OTPAHUUYHMBAIOTCA HM3YYEeHUEM KOJIeOAHUHA cpefHeld MeCSYHOH
TeMIepaTyphl Bo3ayxa. B paboTax, MOCBAIIEHHBIX aHAIN3Y UCCIIEOBAHUIN TEH/IEHITNN N3MEHEHUs
KJIMMaTa U OIeHKH ero BO3/IeHCTBUA HAa TYpU3M U peKpealnyio, aBTOpaMU MPeuMyIeCTBEHHO
HCIIOJIb3YIOTCA JAHHBIE O CPe/IHeH MecsyHOU Temmeparype Bosayxa (T°C) u cpemHelr MecaIHOU
cyMMbI ocaaikoB (Ruw) [35].

JJis BBIABIEHHWs HaJIMUMA M 3HaKa KiauMarmueckou TteHzeHnmu T°C m Ryw, aBTOpamm
IIPOBEJIEHHBIX HCCJIEJIOBAHUN, KaK IIPaBWIO, PACCUUTBHIBAJIUCH OCHOBHBIE CTATHUCTHUYECKUE
XapaKTePUCTUKU BPEMEHHBIX PAZIOB U JIMHEWHbIe TPEH/IbI, TPOBO/IMJIACH CPABHUTEIbHASA OLlEHKA
BBIOOPOYHOTO (DAKTUUECKOTO pacHpesie/IeHUss U TEOPETUYECKOTO HOPMAaJIBHOTO pacIipeziesIeHUs
KJIMMaTUYeCKUX I1apaMeTpOB KPHUBBIX paclpezeneHus. Yuciao rpajjanuil onpeAessyioch IO
npaswiy HlTiopreca:

K=1+3321gN (1)

r7ie N — BesTmunHA BRIOOPKH, JIJTUHA PSZA;

K — uwncio rpaganui.

[Ipu omeHKe CTAaTUCTUYECKON 3HAYHMMOCTH BBISBJIEHHBIX 3aBUCHMOCTEHN HCIIOJIH30BAJIUCH
kputepuil CTeiozieHTa (tc) U KpUTEPUU coracus KCU—KBazpar (x2).

IIpu BBIABJIEHUU HEJIVMHEUHBIX 3aBUCUMOCTEd B MHOTOJIETHEM XOJle METEeOPOJIOTHYECKUX
BEJIMUYUH IIPUMEHSJICA MeTOJ, CKOJIB3AIero OCpeJHEeHHs OT Tpex J0 11 JIeT, a Takxke
rapMOHHUYECKUH aHATIN3.

Ha cnexyromem stame aBTOpaMH, B HEKOTOPBIX CIydasdX, OCYIIECTBJIAJIIOCh MeTEeOPOJIOTO-
SKOHOMHUYECKOE MOJeJIUPOBaHUE I Pa3pabOTKM KJIMMATHYECKU OINTHUMAJIbHBIX CTPAaTerui
noTpebuTesnss AaHHOU WHGOPMAIUU — NOPeAnpUATHH cdepbl TypudMa U pekpearuu. Bpibop
ONTUMAaJbHON  CTpaTernu IOTPeOUTessA  ONpeNesisyicd  COBOKYIIHOCTBIO  OIpeZeJI€HHBIX
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SKOHOMHUYECKHUX U YIPaBJIEHUECKUX PeIeHUN, HaIlpaBJeHHbIX Ha IIOJIydeHHe MaKCHMAaJIbHO
BO3MOKHOU MPUOBLIN WJIM MUHUMU3AIINH YOBITKOB.

[IpuMeHsICh METEOPOJIOTO-3KOHOMHUYECKHE MOJEH TUCKPETHOTO U HEIIPEPHIBHOTO THUIIOB.
AJITOPUTM OIIpeJieJIEeHHUSI ONTUMAJIBHBIX CTpaTeTMii Ha OCHOBE KJIMMAaTHUYeCKOH WH(opMaIuu
moZipoOHO wu3Jiaraercsi B pabortax [36-39]. Hampumep, i ompenesieHUs KIMMaTHYECKU
OIITUMAJIPHOHM CTpPATErnu II0 AUCKPETHOM MOJEIHN aBTOPAMHU PEKOMEHAYETCS MOCTPOUTH MAaTPHUILY
1moJie3HocTH (Tabs. 1), syieMeHThl KoTopoH uij = u ( Fi, Dj ) xapakTepusyloT OXOAbl WJIH ITOTEPU
MOTPeOUTEA KIUMATHYeCKON HH(GOPMAIINH, OTBEYAOIIe BCeBO3MOKHBIM napam ( Fi, Dj ).

Tabauua 1.
Marpuiia mojie3HOCTH KJIUMaTUYeCKOH HH(POPMAIINH 110 TUCKPETHOU MOJIETH
pPa3MepHOCTH M=n=2

D;
F D, D,
F, Ui U2
F, Uoy Uz

YcnoBHBIE 0003HAYEHUS: Fi— OIIpeAe/IEeHHOE KJIMMaTU4YeCKOe coOBITHE WIN COCTOAHUE,
m - YHCJIO COCTOSIHUH KJIMMarTa, Dj - YIIPABJICHYECKHUE PECHICHUA;

11 - YHUCJIO YIIpaBJIEHYECKUX peHleHHfI;

Ujj - SJIEMEHTBI MaTPHUIIbI IIOJIE3HOCTH (]_IOXOZ[I)I HiIin HOTepI/I).

Jlasiee ompeAensioTcs CpegHUe B CTAaTUCTHYECKOM CMBIC/IE JIOXOAbI MM IOTepU Uy,
OTBevaroIie BEBIOpAaHHOU cTpaTeruu o ¢GopMyJie

U= Y u (Fi, Dj) P (Fi), (2)

rae P (Fi ) — ximmartuyeckas BEPOSITHOCTh ITOBTOPSIEMOCTH OIPEIEIEHHOTO COCTOSHUS
IIOTOZbI, KOTOpast U SBJSAETCA IPEAMETOM KINMATHYECKHUX HWCCAEAOBAaHUN, B TOM YHCIIE
ompesieJieHHe KINMATHYECKOW TEHAEHIIMM KOHKPETHOrO peruoHa. IIporeaypa OThICKAHUS
KJIMMaTUYECKU ONTUMAIbHON CTPATETUH Sonr 3AKJIIOUAETCS B BRIYUCIEHUU BETUUUHBI Uyyj I BCEX
j=1,n ¥ HAXOK/IEHUU CPEIU HIUX MaKCUMyMa, €CJTH Ujj UMEIOT CMBICJI JIOXOZI0B, FUTH MUHUMYMa, €CJIH
Wj — morepu. JlaHHbIE METOAUYECKHE IIOAXOAbI HCIIOJb3YIOTCS HE TOJIBKO [JIA OIIpeesIeHUs
BJIMSHUS aHOMAaJIMHA KJIMMaTa W TOrojbl B cdepe Typu3Ma U peKpeanuu, HO U B arpoOHU3Hece,
TpaHCIOpPTe, JIECHOM XO35IMCTBe, colfuanbHOU cdepe u ap. [38, 39]

Jlnsa mpoBeieHUsT YKa3aHHBIX HCCIIEIOBAHUN aBTOPAMU CO3/IaBAJIMCHh CIIEIUATM3UPOBAHHBIE
6a3bl TaHHBIX [40-48]. [Ipu 3TOM, Kak IpPaBWJIO, UCIOJIb30BAINCh Pa3/IUUYHbIE OTEUECTBEHHBIE U
3apyberKHbIe UCTOYHHUKH METEOPOJIOTHYECKOH MH(MOpMAIUN: HAYYHO-IIPUKJIAHbIE CIIPABOYHUKU
mo xiuMaty Pocruapomera PO [49], poccuiickas 6aza orkpbeiToro gocryma AISORI
(http://meteo.ru); cBemeHus MexkayHapomHou 6asbl jmaHHBIX Global historical climatological
network (GHCN) (http://kodac.knmi.nl/kodac/) [50]; maHHBIE MHPOBOH KJIMMATHYECKOH CETU
«InobanvHasgs cucremMa HaOmwoaeHud 3a  kiaumaroMm» (GCOS), pesysnbpTaThl  HaydHO-
HCCIIE/IOBATEbCKUX PAbOT, BHIMIOJTHEHHBIX KaK 3a cUeT O/KeTHOTo (pruHAaHCHpPOBaHUA (roc3akas),
TaK U 3a CYET JPYTUX HCTOUHUKOB (PUHAHCHPOBAHMUS.

Pe3yabTaTrhl U 00CYyKAEeHUS

TengeHII HN3MEHEHMHA KJIHMaTa, OKpy:Kawmas cpeaa. IIlpu BBIABIEHUH
MOJIOKUTEJIPHOM WJIM OTPHUIATEIbHOM TEHJEHIIMM B MHOTOJIETHEM XOJI€ CpeaHeMeCSYHOI
TeMHepaTypbl BO3AyXa U CyMM MECSYHBIX OCAJKOB aBTOPaMHU [21-24] pacCUUTHIBAINCH JIUMHEHHBIE
TPEeHJbI TI0 JIAHHBIM MeTeoposiormdyeckux craHiuil (manee MC), 3a 50 Jer. B pesysnbrare
IIPOBEJIEHHBIX HMCCJIEIOBAHUI 3a MEPUOJT 1995—2005 To/bl YCTAHOBJIEHO, UTO B CEBEPO-3allaiHOM
vactu ATP mpoucxoauiu 3HaUYUTEIbHbIE U3MEHEHHs KuMaTa. Hampumep, B TeIIOE HOJIyTO/IUE:
anpenb-oKTsA0pb. Ha Oosiblllell yacTH HCCIelyeMOUd TEPPUTOPUHM U, ocobeHHO, mo MC fmonwuwu,
Pecrry6iuku Kopest u oxoroMopckoro perioHoB Poccuiickoit @enepariuu Hanbobiiee KOJIMIECTBO
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MTOJIOJKUTEIbHBIX CTATUCTUYECKU 3HAYMMBIX TPEH/IOB B XOZle CpeHEed MeCSYHOH TeMIIepaTypbl
BO3/yXa HaOJII0ZjaeTcs B ampesie — UioHe (IepBas CTa/iusA JIETHETO JAJIbHEBOCTOYHOTO MYCCOHA) [8,
17, 18] (Puc. 1). Ha tepputopuu mraTta AJisicka, HallpOTUB, TEH/IEHIIUA TOTEIUIEHUs OTMeYeHa, B
OCHOBHOM, BO BTODOH IIOJIOBUHE TEIIOTO ITOJIyroAusi (UI0Jb — CEHTSIOPH), XOTs Ha OOJIBIITUHCTBE
CTAaHIMH JIMHEWHbIE TPEH/bl CpeJHEHd MeCAYHOH TeMIIepaTypbl BO3/yXa CTaTUCTUYECKH He
3HAYMMBI.

Bunwonck, man WH4x0H, Mai
T.°C T.°C
10 18
? 1
8 17
: LA W) PR
5 + ﬁh ﬁI J Il.o”ﬁ H 7 1 15 1 = {
. 7k Wy 1
i\ Ly ma L ST
2 + 1 13 i +
1
i 12 T T A A T A
5555583308858 8 5555583558 E88558¢8

Puc. 1. BpeMeHHO X0/ 11 JIMHENHBIE TPEH/IBI ( mummmm ) CPETHEN MECAIHOU TEMIIEPATYPHI BO3/YXA
(T°C) B mepByI0 MOJIOBUHY TEIJIOTO TOJIYTOAHSA 10 HEKOTOPHIM CTAHITUAM HCCJIElyeMOTO PETHOHA

Bo BTOpO¥ cTaauu JIETHETO TAIbHEBOCTOUYHOTO MYCCOHA (HMIOJIb-aBIyCT) 3HAUEHUS CPEHEHN
MEeCSAYHON TeMIepaTypbl BO3/lyXa B OXOTOMOPCKOM peruoHe ¥ Ha MoJyocTpoBe Kopes
HE3HAYUTEILHO OTJIMYAIOTCS OT CPEAHHIX MHOTOJIETHUX. B TO ke BpeMs Ha TeppuTopuu BocTrouHOM
Cubupwu 3a mepuo;I UCCAeA0BAHUH Ha 50 % MeTeOPOJIOTHYECKUX CTAHITUH OTMEYAIOCh ITOBBIIIEHUE
CpelHell MeCSYHOU TeMIIepaTypbhl BO3JAyXa 3a IEPUOJ], WHCTPYMEHTAIBHBIX HAOJIIOZEHUI.
11 KOHTUHEHTIbHBIX pailoHoB [lasbHero Bocroka Poccun B ceHTAOpe-oKTsAOpe XapaKTepHO
MIPAKTUYECKU II0JIHOE OTCYTCTBHE CTATHUCTUYECKH 3HAUMMBIX TPEHJIOB TeMIlepaTypbl BO3JyXa.
Takum 06pa3om, BO BTOPOH IOJIOBHHE TEILJIOTO IOJIYTOAWs HaJ OOJIbIIEN YacThIO HCCIIEAyeMOU
TEPPUTOPHUHU TaKKe IPENMYIIECTBEHHO HaOII0Al0TCA M0JI0KUTEIbHbIE TEH/IEHIINY BO BpEMEHHOM
XOJle TeMIIepaTyphl BO3/IyXa.

B xosogHOoe mosyrozue: HOsOph — MapT Ha OOJIBIIEN YACTH, HCCIElyeMON aBTOPAMH
TEPPUTOPUH, OTMEUYAJIOCH O0IIee OTEIUIEHNE KINMaTa, KOToOpoe HanboJsiee SIpKO MPOSBIISLIIOCH B
nekabpe [8, 18-22] (Puc. 2).
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Puc. 2. BpemeHHOH X0/ U IMHENHBIN TPEeH/ CpeIHEN MECAUHOUN TEMIIEPATYPhI BO3/yXa
(=) B nexabpe 110 HEKOTOPBIM CTAHIIUAM HCCIIEAYEMOTO PETHOHA.
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KosniuecTBO MeCAYHBIX CYMM OC3JIKOB Ha HCCIEAyeMOW TEPPUTOPHH 3a TEePHOJ
WHCTPYMEHTAJIbHBIX HAOJIIOZIEHUA B XOJIOAHOE TIOJIyTOAHe, KaK MPaBUIO, YBEIUUHIOCH.
B HauboJIbIIIeH cTelleH: 3TO MPOABWIIOCH B mmtate Assicka (CIIIA) [8] (Puc. 3).

o.CeAtoro NaBna, aekabpb 3anue 30n10ToM, eKadpb
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Puc. 3. BpeMeHHO X0/ U INHEHHBIA TPEH/T ( ====) Cpe/THETO MECSYHOTO KOJTMYECTBA 0CAIKOB
(R ww) Ha cTaHmusax o. Cs. ITaBsa u 3as1. 30J10TOH B iekabpe

Takum obpasom, aBTopamu [8, 14-22] 6bLJI0 TOKA3aHO, UTO KJIMMAT CEBEPO-3aNaHON YacTH
AsnaTtcko-TUX0o0KeaHCKOro PeruoHa, TaK JKe KaK U KJIUMaT B I1eJI0M, CyI[eCTBEHHO MeHsics. bputu
BBISIBJIEHBI OIIpE/IeJIEHHbIE TEH/IEHIINU IOTEIIEHUs KJIUMaTa, 0cOOeHHO B 3UMHeEE BpeMs U
BECeHHUe MecAIbl, U YBeJIMUeHNe MeCAUHOTO KOJIMYECTBA OCA/IKOB.

B mepuos ¢ 2009 mo Hacrosilee BpeMs aHAJIOTMYHBIE HCCJIEZJOBAHUA II0 BBIABJIEHUIO
TeHJEHIINA M3MEHEHUs KJIMMaTa W OIleHKEe WX BO3JIEMCTBUSA HA TYpU3M U pPeEKpeanuio ObLIn
MIPOBEZIEHBI I TEPPUTOPUN YEPHOMOPCKOTO IMOOEpeXbsi: BKIIOYAs MPUOPEKHBIE TEPPUTOPUU
Poccuiickoii ®enepanyu, Ykpaunsl, Bonrapun, Pymbiaum, Typumu u I'pysum [38-46, 51-53].
Kpowme Toro, aBropamu [9,13] ObLI MPOBE/IEH CPAaBHUTEIBHBIN aHAIN3 COBPEMEHHOTO U3MEHEHMUS
kiuMmara Aspn m 3amagHoro KaBkaza g meseld TOPHOJIBDKHOTO Typu3Ma W Pa3BUTHUA
TOPHOKJIMMATUYECKUX KypOPTOB. BbUIn cocTaBiieHbl 6a3bl METEOPOJIOTUUECKUX JaHHBIX 0 T°C u
Ruv 32 BeCh IEPHO/, MHCTPYMEHTAIBHBIX HAOJIIOEHUN 710 2010 To/ia, 32 BCe MECSIBI roJia mo 23
OTEeYEeCTBEHHBIM M 3apy0exkHbIM MC ¢ mepruoioM HaOJ0IeHNs He MeHee 50 JIET.

B [8] nmokaszaHO, yTO Ha MeTEeOPOJIOTUUECKUX CTAaHIIUAX cTpaH Asnbnuiickoil Kondeneparuy,
UMeIOIUX PAJBI HaboieHus Oosiee 135 JIeT, B pa3Hble MecALbl ro/la KJIMMaTUYecKre TeHIeHITUN
MOTYT OBITh KaK IIOJIOXKUTEJIbHBIMHU, TaK U oTpunareabHsiMu. Hampumep, Ha MC «Kenepa»
(IIIBetimiapusi) B sSHBapsiX HaAOJIOIA€TCSA TOJIOKUTEIbHAS JIMHEHHAs TeHAeHIHA: KoadduimueHT
KOppeJAIuu r = 0.31, KpUTepuu tc - 5.2576, pazmep BbIOOpKH N = 257 JieT, JTOBEpPUTETbHAS
BEPOATHOCTh - 99%. B TOo Bpems, Kak Ha S3TOH e CTAaHIWHU, B HIOJAX HaOJI0/IaeTcs MeHee
3HAYUMBbIA, HO OTPUILIATEIbHBIN JIMHEUHBIU TPEeHA: I = - 0.07, Kpurepui tc - - 1.3568, pasmep
BbIOOPKU N = 257 JIeT, JOBEPUTETbHASA BEPOATHOCTD - 95% [9] (Puc. 4).

[Ipu MOJIOKUTENTHPHON KJIUMATHUYECKOU TeHAeHIUH SHBAapckod T°C u B rojibl ¢ aHOMaJIbHO
TEIUIBIMU STHBAPAMHU (ITPEUMYIIIECTBEHHO 3a CYET IUPKYJISAIMOHHBIX 0COOEHHOCTEN aTMocdephl)
peasibHAsA CPEIHSsA MeCA4YHas TeMIleparypa BO3JAyXa MOKET OBbITh Ha 4-5BbIIIE CPEIHUX
MHOTOJIETHUX 3HaYeHWH. B Takme rojibl JaThl OTKPBITHUS TOPHOJIBIKHBIX CE30HOB HACTYHAIOT
3HAYUTEIBHO I03KE€ CPEJHUX MHOTOJIETHUX JaT, & IPOJIOJIKUTEIBHOCTh TOPHOJIBKHOTO CE30HA
MOKeT OBITh 3HAYUTEJIBHO MEHBIIE CpelHeH MHOoroJieTHeH. Takue IOrogHO-KJINMaTHIECKIe
QHOMAJIUU CYIIECTBEHHO BJIMAIOT HA YKOHOMHUYECKHE ITOKa3aTeJIHd TOPHOJIBIKHBIX KYpOPTOB U
IIEHTPOB. B 3THX ciyyasdx BO3MOXKHO IIOCTPOEHHE MeTeOPOJIOrO-3KOHOMUUYECKUX Mojiesled 1A
OmpesieJIeHUs JOXOZ0B WIM TOTEPh U PHUCKOB IOTPeOUTENs KIMMaTUYeCKOW WHGOpMAIUU,
OTBEYAIOIUX BceBO3MOKHBIM napam (F;, Dj) mo marpurie, nmpuBezieHHOU B Ta0JI. 1.
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Puc. 4. BpeMeHHOI1 X0/ 11 JIMHENHbBIE TPEHBI ( —— ) CPeHEN MECIYHOHN TeMIIepaTyphl BO3/IyXa
(T°C) B sHBaAPSAX U UIOJISAX IO JAHHBIM METEOPOJIOTHYECKOH cTaHInu «KeHeBa», [IIBerinapus

Ha MC, pacrioiokeHHbIX B IPUOpekHOU 30He UepHOro mMops [42, 43, 45- 48] nuHeliHbIe
KJIMMAaTHYECKHEe TPEeHAbl B 3aBUCHMOCTH OT MeCsSla TaKKe WMEIOT Pa3Hyl HaIlPaBJIEHHOCTD.
Hampuwmep, o naaabpiMm MC «Coun», ycTaHOBJIEHBI HanboJiee 3HAUNMBbI€e TIOJIOKUTETbHbBIE TPEH/IbI
B ampeJyisix: r = 0.15, Kputepuil tc - 1.7789, pazmep BbIOOpKH N = 137 JieT, JOBEpPUTEIbHAS
BEPOATHOCTb — 95 %. B okTa6psax B Coun HAGIIOAAIOTCA OTPULIATEIbHbIE JIMHENHbIE TPEHBI: I = -
0.11, KpuTtepui tc - -1.3568, pasmep BbIOOPKU N = 137 JIeT, JOBepUTEIbHAsA BEPOATHOCTh — 95 %
[13, 51] (Puc. 5). 3TO MO3BOJISIET TOBOPUTH O OJIAarONPUATHBIX B COUM KIIMMATUYECKUX TEHIEHITUIX,
MIO3BOJIAIONIVX IUIS?KHBIN TYPUCTHYECKUH CE30H OTKPHIBATh B O0Jiee paHHUE CPOKU. « BapXaTHBII»
KYPOPTHBIN ce30H (CeHTAOPh-OKTAOpH) 3a MEPUO/ UHCTPYMEHTAJIbHBIX HaOmofeHuil B Coun 3a
CUEeT HEKOTOPOIrO IOHWIKEHUS CpelHeNH MeCcAYHON TeMIlepaTypbl BO3/yxa CTAHOBUTCA OoJiee
KOM(OPTHBIM.
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Puc. 5. BpeMeHHO X0/ 11 JIMHENHBIE TPEHHI (' ) cpenHel MecAYHOU TeMIIEPATYPhI BO3/yXa
(ToC) B anpesisix ¥ OKTAOPSAX 1O JAHHBIM METEOPOJIOTHYECKOH cTaHIuU « Coun»,
Poccuiickas ®enepamnys

YcraHOBJIEHO, UTO B OTAEJIbHBIE MeECSIIbI XOJOAHOTO BpeMs roaa (HosiOpb-mapt) Ha MC
3amagHoro KaBkasa wHabiomaloTess €1a00OBBIpA’KEHHBIE OTPHUIATEIbHBIE TPEHIBI CPETHUX
MECSYHBIX TEMIIEPATYP.

B mocieiHee pecATHIETHE CAMBIM MOMYJISIPHBIM U IPECTHKHBIM CIIOCOOOM OTbIXa POCCHUSH
B 3WMHEe BpEeMs CTaJ TOPHOJIBDKHBIA TypH3M, Ppa3BUTHE KOTOPOTO IIOJJIEPIKUBAeTCs Ha
rocyiapcTBeHHOM ypoBHe. OJTHUM M3 OCHOBHBIX PAMOHOB JIOKTU3AITUH TOPHOJIBIKHBIX IIEHTPOB U
ropHosbDKHBIX  KypopToB (IJIK) B Poccum saBnsercas KpacHomapckuii Kpad, KOTOpBIU
XapaKTepU3yeTCsl yHUKATbHBIMU IMPUPOTHO-KJINMAaTUIECKUMH PECYPCAMH.

OnnHako, Kak mokasaHo B ucciaenoBanusax H.M. IlecrepeBoii [9, 13], MHOTHE BOIIPOCHI TEOPHUH
U TPAKTUKUA OIEHKH BO3/IEMCTBHUSA COBPEMEHHBIX KIMMATUUYECKUX TEHEHIIUA Ha pa3BUTHE
TOPHOJIBKHBIX KYPOPTOB W I[€HTPOB 3HMHHX BHOB CIOpPTa pa3pabOTaHbl HEJOCTATOYHO.
Oco0eHHO B5TO OTHOCUTCSA K OIIEHKE PHCKOB, B TOM UYHCJIE COIHMAJIbHO-3KOHOMHUYECKHX, OT
HeOJIarONPUATHBIX MMOTOAHO-KJIMMATHYECKUX YCJIOBUHA U pa3paboTKe COBpEMEHHBIX MeXaHU3MOB
aJlanTaIifm.
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H3meHeHMe KJIMMaTa OMOCPENOBAHO OKA3bIBAET 3HAUUTEILHOE BIIUSAHUE HA TYPUCTUUYECKUH
PBHIHOK TOPHOJIBIKHOUW HWHyCTpUU. VIHBECTOPBI IPUCTYNAIOT K IepeolieHKe KOMIIAaHUH, B TOM
YHCJIe U TYPUCTCKUX, JEATETbHOCTh KOTOPBIX IOJ[BEp)KEHA PUCKAM, CBA3aHHBIM C IVIOOAJTbHBIM
n3MeHeHneM kiauMarta. YObITKH [JIK OoT m3MeHeHUs KJMMaTa PacTyT, ITOCKOJIBKY pa3paboTka
TEXHOJIOTHH aJalTallid K HOBBIM IIOTOJTHBIM YCJIOBUSIM TPeOyeT MEepPeCTPOUKH IEeJIbIX OTpacyiei
SKOHOMUKH, YTO IMPUBOAUT K JOTIOJHUTEIbHBIM 3aTparaMm [1, 5, 6, 8, 9, 51]. Tak, Hanmpumep,
CTOUMOCTb COBPEMEHHOTO BBICOKOTEXHOJIOTHYHOTO OOOPY/IOBAaHUSA JIsI MIPOBEJEHUS OCHEKEHUS
TOPHOJIBI)KHBIX TPACC MOKET COCTABJIATh JIECATKU MUJUIMOHOB J0JUIAPOB. ABTOPHI IMOJHUMAIOT
BOIIPOC O TOM, CYII[ECTBYIOT JIU B HACTOsAIee BpeMs TEXHOJIOTHUH, KOTOpble OBl MOTJIM YMEHBIIUTD
y1iep0 UHYCTPUU TOPHOIBIKHOTO CIIOPTAa OT COBPEMEHHBIX aHOMAIMI KJIMMATa U TTOTO/BI?

Takoe uccienoBanue ObLT0 MpoBezieHO B [53] Ha nmpumepe ['JIK «Kpacuas ITonsaua». [Toce
npoBezieHusT OJIMMIHMACKUX 3UMHUX UTP «COUHn-2014» TaHHBIA TOPHOJIBDKHBIA KypOpT 00/1a1aeT
He TOJIPKO CaMOU COBpEMEHHOU B CTpaHe UH(PPACTPYKTYPOU MeKAYHAPOIHOTO YPOBHSA U SABJIAETCSA
CBOEOOpa3HbIM IIOJIMTOHOM II0 ampo0anyi HOBEWUINMX WHKEHEPHBIX TEXHOJIOTHH WH/IyCTPUU
TOPHOJIBI?KHOTO TypU3Ma U CIIopTa.

ABTtopamu [13, 53] O6bLJIO yCTAHOBJIEHO, YTO TEHAEHIIMN U3MEHEHHUs KJIMMaTa HCCJIEyeMOTO
permoHa 3a Iepuo/i aKTUBHOU JAesATesbHOCTH (HOAOpb-MapT) ['JIK mMeloT pa3HOHaAINpaBIeHHBIE
TeHAeHIIMU MHorosieTHero xozma T°C U Ruw € pa3jiMyHOM WHTEHCHUBHOCTHIO. 3a IEPHUOJ
WHCTPYMEHTATHHBIX HAOJIIOJIEHUH C HOSIOPS MO0 MapT BKJIIOYUTEIHHO, HampuMep, Ha MC «KpacHas
[MonssHa» u «Kiyxopckuil mepeBas» (¢ HOAOpsA 1o ¢eBpajb) MPEUMYyIeCTBEHHO HaOJII0IaTHCh
orpunarenbabie T, B xome T°C. Ha MC «Kiyxopckuii mepeBasi» B HOs0pe K03 UIIHEHT
KOppeIAINY TPeH A I't = - 0.31, kpurepuii CTbioZieHTa tc= -2.2647, B Jekabpe rr = - 0.28, tc= -
1.9871. Ocobennoctrio MC «Kpacuaa IlonaHa» sBjisdeTcd HaIuuhe CJIa00BBIPAXKEHHOIO
nosoxkutenbHoro TpeHza T°C B sHBape. OJIHAKO BBIABJIEHHBIE IIOJIOXKUTEJIbHBIE TEHJIEHITUU
CTAaTUCTHYECKH He 3HAYUMBbI, HAUOOJIBIIUH I'r = 0.11, tc= 0.7623.

B pacnpenenennu Ryy mo MC «KpacHasa IlossiHa» BBIABJIEHBI CJ1a00BbIpa’KeHHBIE
MIOJIOKUTEIbHbIE TeHJeHIIMU B HOsAOpe, ¢eBpasie u Mmapre. B ¢deBpasne r. =0.26, tc=1.6959.
B niexabpe 1 ssHBape yCTaHOBJIEHBI CTATUCTUYECKU HE 3HAUMMbIE OTPHUIIATETbHbBIE TEHAEHITUN (T1<-
0.12). Ha MC «Kiyxopckuii nepeBani» B HOsIOpe, (peBpasie 1 MapTe HaOJII0/IA€TCs MTOJI0KUTETbHAS
TeHJIeHIT1sl, HauboJiee IPKO BhIpa’keHHasi B MapTe I'y =0.27, tc=1.7796. B To ke BpeMsi B Jlekabpe u
sIHBape TeH/ieHIus Ry oTpuIiatenbHas (IHBaph I'r =-0.15, tc=-1.0135).
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Puc. 6. BpemeHHOe pacipeziesieHHe U JIMHEHHbIEe KIIMMAaTHYEeCKUE TPEHBI ( ) cpefHen

MecAYHOU TeMmnepartypsl Bo3zayxa (T°C) mo raHHBIM MeTeoposiorudeckoi craniuu «Kpacuas
[Monsana» n «Kiyxopckuii nepeBa»
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YuurtbiBas crenuduKy TOPHOJBDKHBIX KYPOPTOB, BajKHOE 3HAUeHUE, KPOMe JJaHHBIX O
TeMIlepaType Bo3ayXa U ocagkax (puc. 6 u Tabi1. 2) [51], umetor Takue MB Kak: /1ata MosiBJIeHUS U
CXOZla CHEXXKHOTO TOKpOBa, 0Opa3oBaHUs W pas3pylleHHe CHEKHOTO IMMOKPOBAa, YHCJIO JHEH CO
CHEKHBIM IOKPOBOM (Tabs1.3); CBeJeHHsI O BBICOTE CHEKHOrO IIOKpoBa (Tabs. 4); AaThl
YCTOMUYMBOTO IIEpEXoia TeMIIEPATypPhl Bo3ayxa uepe3 0° C u muHyc 5 C; CHErOJIaBUHHAS OMIACHOCTb
U JIp.

Tabauya 2.
OCHOBHBIE KJIUMaTHUUECKHE XapaKTePUCTUKY TOPHOJIBIKHOTO KypopTa
«Kpacnas ITosssHa» 1o aHHbIM [53] (puc. 6).
XapakTepucTuka MecsITbI X0JIOTHOTO BpeMeHHU rojia (Hos10pb- Ton
MapT)
XI XII I II I11
CpenHsisa MecsTYHAs U TOI0Bas 1.0 -2.7 -3.0 -4.7 -2.5 3.9
TeMIlepaTypa Bo3zyxa, °© C
AOcoI0THAsI MaKCUMAaJIbHAS 11.9 9.1 7.9 12.8 10.6 23.6
CyTOUYHAas TeMIlepaTypa BO3/1yXa, °
C
AOGcCoJTIoTHAasS MUHUMAaJIbHAA -13.6 -16.6 -22.6 -19.9 -15.0 -22.5
CyTOYHAas TeMnepaTypa Bo3ayxa, °C
CpenHee MecSUYHOE U I'OJIOBOE 342 413 363 326 301 3202
KOJIMYECTBO OCAJIKOB, MM
CpenHsia MecssuHas U TO/I0OBas -2 -6 -8 -7 -5 3
TeMIlepaTypa MOBEPXHOCTH MOYBHI,
°C
CpenHsasa MmecssgHas U rof0Bast 71 74 76 78 77 75
OTHOCHUTEJIbHAS BJIAKHOCTD
BO3AyXa, %
Tabauya 3.

JlaThI TIOSIBJIEHUSA U CX0/1a CHE?KHOTO ITIOKPOBa, 00pa30BaHUs, pa3pyIleHUs IOKPOBa
U CpeJIHee YKCJIO JTHEH CO CHEXKHBIM ITOKPOBOM 10 JJAHHBIM [53]

Yucio JaTel noABIEeHUA JaTe1 Jarte1 pa3pymieHus Jate1
JIHEH co CHEKHOTO obpa3oBaHUs YCTOUYHBOTO €X0/1a CHE?KHOTO
CHEKHBIM MIOKpPOBA YCTOUYIHBOTO CHEKHOTO MIOKPOBA
IIOKPOBOM CHEKHOTO MMOKpPOBA
TIOKPOBA
Camaa | Camaa | Camaa | Camaa | Camaa | Camaa | Camaa | Camasn
paHHAA | TO3AHAA | PAHHAA | NO3/4HAA | PAaHHAA | TO34HAA | PaHHAA | HO3AHAA
228 8.IX 30.X1 27.IX 2.XII 1.V 6.VII 1.V 6. VII
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Tabauya 4.
CpenHemecsa4yHass, MAaKCUMa/IbHAsA U MUHUMAaJIbHAs 32 MECHAI]

BBICOTA CHEKHOTO ITOKPOBa (€M) 10 JaHHBIM [53]

XapakTepucTuka Mecsnipt
X X1 XII I II 1 | Iv

CpeniHeMecssuHas BbICOTA CHETa, CM 29 62 155 278 376 438 384
MaxkcumasibHasl BbIcOTa cHera 3a 112 237 481 667 744 770 812
MeCSII, CM
MunuMasbHas BbICOTa CHera 3a o o 2 85 103 199 128
MeCSII, CM

OcobeHHOCTH U pUCKH TpoBeZieHnsA OJIMMINNUCKUX 3UMHUX UTP B CYOTPOIIUKAX OI€HEHBI B
[14, 15, 53]. ITepBbie 3umHMe OMumnuiickue urpsl (Hanee — 30M), KpyITHEHIIINE MeK/IyHAPO/THbIE
KOMIUJIEKCHbIE COPEBHOBAaHHA II0 3WMHHUM BHJAM CIIOPTa, OBLIM IIPOBEAEHBI IIOZ, STUAO0U
Mexaynapoguoro Onummnuiickoro komurera (mamee — MOK) B 1924 r. B lllamonu (®panmus).
XXII 3umuue Onumnuiickue u X1 3umHue [lapanuMnuiickue Urpsl IPOXoAWan B peBpase 2014 T.
B Couu (Poccus), a cinepyromue XXIII 30U mpotigyt B 2018 r. B Bocrounoit Asuu B [TuéHuxan
(Pecriy6iuka Kopest). lo Hacrosmero Bpemenu Bce 30U mpoBoawmiauch Toinbko B CeBepHOM
[Tonymapumn.

Kak mpaBwio (tabs.5), mectrom mpoBeneHuss 30U sABIAIOTCA ropoja, paclosoXKeHHbBIE B
TOpHBIX pailoHax ceBepHee 45° c.ml. OJIHAKO M3 3TOrO IMpaBWJIA eCTh HCKJIIOUeHus, korga 30U
IIPOBOJIWJINCH WJIN OYyAyT IPOBOAUTHCA B cyOTpommueckoM kiumate: Harano, 36° c.ai., 1972 T.;
Coumn, 43° c.111., 2014 T.; [IxénuxaH, 37° c.111., 2018 1. (TabJ. 6).

Tabauua 5.
Jlokanuzanus mpoBeaeHust 3SuMHUX OJIUMIUNCKUX UTP C 1924-2018 IT.
Pernon CrpaHa, rox nposeaeHusA 3SUMHUX OJIMMOUNCKUX UTD
[leHTpasbHast ®panrus (1924, 1968, 1992), IlIsetinapus (1928, 1948),
EBpomna Tepmanus (1936), Utanus (1956, 2006), ABctpust (1954, 1976),
IOrocnaBus (1984).
CeBepnas EBpomna Hopserus (1952, 1994)
CeBepHasi AMepHKa CIIIA (1932, 1960, 1980, 2002), Kanazga (1988, 2010).
BocTtounasa Asus Anonwus (1972, 1988), Pecriybsimka Kopest (2018).
Bocrounas EBpoma Poccus (2014).
Tabauua 6.

OCHOBHBIE (bHSHKO-F@OFpa(queCKHe XapaKTEPHUCTUKHU METEOPOJIOTUIYECKHUX CTaHHHﬁ, JAaHHbIE
KOTODPBIX, OBLJIM UCIIOJIb30BaHbI B ucciieJ0BaHun

Haspamme l'eorpaduueckue BricoTa O mepuor
Onvpkanen KOOpAMHATDL CTaHIHH UHCTPYMEH
Ne MeTeOPOJIOTHYECKON Crpana [Hupora Hlozrora Haz TQJIbHBIX
CTAHIH MecTa MecTa YPOBHEM | . 6 romermii
(c. 1) (B.4.) MOps, M
1 | Kpacuas IlonsHa Poccust 43°41' 40°12' 538 1961-2013
2 | Coun Poccust 43°35' 39°43' 14 1871-2013
3 | Tokuo Anonus 35°68' 139°77' 36 1876-2009
4 | Canmopo Anonus 43°05' 141°33' 19 1889-2009
5 | Ceyn Pec;ggggfm 37°57' 126°97' 87 1908-2009
6 KanHbiH Pecmybsinka 0. 8900 )
(IIxéxuxam) Kopest 37745 126790 27 1912-2009

52



http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%91%D0%A1%D0%AD/%D0%97%D0%B8%D0%BC%D0%BD%D0%B8%D0%B5%20%D0%B2%D0%B8%D0%B4%D1%8B%20%D1%81%D0%BF%D0%BE%D1%80%D1%82%D0%B0/

European Geographical Studies, 2015, Vol.(5), Is. 1

ITo pesysbratam [8, 15] BeposTHOCTH TOrO, YTO B IIXéHuxaHe B mepuoy mposenenus 30U
OCYIIIECTBUTHCA IOJIOKUTeNbHAsA aHoManusa T°C B mpexenax oT 3,7 70 3,9°C (mpu ycioBUH
COXpaHEHHU CYIIECTBYIONEr0 KIMMaTHYECKOTO TPEH/]a) COCTABIIAET OKOJIO 40%. DTO, 6€3yCI0BHO,
NIpUBEZIET K YBEJIMUEHUIO PACXO/I0B, CBA3AHHBIX C IMOJI'OTOBKOM, IpeK/e BCero, JbLKHBIX Tpacc U
JIBDKHBIX CTaJ[IOHOB.

B [53] mnokazamo Ha mnpumepe Omumnuiickux wurp «Co4ym-2014» CKOJBKO CTOUT
«TPOLUIOTOAHUI CHEr» W NPHU IOMOINM, KaKUX COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHOJIOTHH
TOPHOJIBI’)KHBIE KYPOPThI MOTYT OTKPBITh TOPHOJIBIKHBINA Ce30H B O0Jiee paHHUE CPOKH, IPOJJIUTD
TOPHOJIBD)KHBIM CE30H MPU PA3JINYHBIX HEOJIATOMPUATHBIX MOTOAHBIX yCI0BUAX. Kak BBIMIAIUT
SKOHOMHUYECKAs COCTaBJIAIONIAS HCIOJIb30BAHUA IPAKTUYECKH BCEMOTOAHBIX TEXHOJIOTUH,
MO3BOJIAIONIUX YMEHBIINTh WIN MPAKTUUYECKH HUBEJINPOBATh BO37ENCTBHE HEOJIArONPUATHBIX
SABJIEHUH OKPY’KaIoIleld cpesbl Ha SKCIUIyaTalMoOHHbIe xapakTepucTuku ['JIK? [Ina Toro 4ToOsI
OIIPE/IeJINTD MOPAMOK IeH, BOCIOJIb3yeMcs JAHHBIMU OTKPBITOTO JIOCTYIIA Pa3jIMYHBIX CAUTOB U
cneruan3upoBaHHbix CMU, cBA3aHHBIX C IOATOTOBKOHN U NpoBefieHneM 3UMHUX OJIMMINNACKUX
urp (301) «Coun-2014». [Ina ymeHbIeHUs pucka cpbiBa npoBegenus 301 «Coun-2014» 8 AHO
«Oprkomuter «Couyn-2014» ObUIa pazpaboTaHa croemuanapHas nporpamMma «Coun-2014:
rapaHTUPOBAHHBIM CHer». JTOM NIpOrpaMMoll IIpeflycMaTpUBAJIOCh HAKOIJIEHWEe CHera B
npezuiecTByomui OJMMINUCKUM UTPaM Ce30H, ero XpaHeHue JIETOM, a TaK:Ke OTpabOTaHHYIO Ha
TECTOBBIX COPEBHOBAHUAX CXEMy TPAHCIOPTUPOBKH CHETa HA CIOPTUBHBIE OOBEKTHI TOPHOTO
kinacrepa. B Coum ObUTM CO3aHBI XpAHWIHINA CHera OOIMIUM 00BbeMOM 750 000 MS.
[Ipu cTomMOCTH 3aTOTOBKH U XpaHEHHA 1 M3 cHera 1357 pyO. CpeHsis CTOMMOCTb IMPOEKTa II0
COXpaHEHHIO CHEera COCTaBMja MOYTH 1 MiIpJ. pyd. Kpome aToro, Ha 00BEKTaX TOPHOTO KJIacTepa
OBLIO YCTAaHOBJIEHO 464 CHEXHBIE IYIIKHU, IIOCTPOEHO HECKOJIbKO BOJOXPAHWIHUIL U BOJOBOOB.
CTOUMOCTh 3TUX ITPOEKTOB HECKOJIBKO MJIP/. Pyd. JIJIsi KOHTPOJISA COCTOSTHUSA MOTOABI U IMIPOTHO3a
CXOZla CHEXHBIX JiaBuH opranuzatopamu 30U «Coun-2014» OBUIO YCTAHOBJIEHO OKOJIO
100 aBTOMAaTUYECKUX MeTeOPOJIOTHYECKUX IUCTAHITMOHHBIX CTAHIIUN B/I0JIb JIBDKHBIX TPACC.

OzHO U3 HOBBIX IEPCIEKTUBHBIX HAINpaBJIE€HUH B TypU3Me 3TO Pa3BUTHE KJIUMATHUECKOTO
TypusMa. OCHOBHBIM JIOCTOMHCTBOM [IaHHOTO HAIlpaBjieHUs fABJAETCA IIPeJIOCTaBJIeHUe
VH/IUBUAYATBHBIX TYpOB FJIM KOHCYJIBTAIIMH IO BBHIOOPY MECT OTABIXA U/WJIM MPOKUBAHUA B
3apaHee 33JIaHHBIX KJIMMATUUYECKUX YCJIOBUsX [8, 13, 53].

JKoJI0TUsA, 0CO00 OXpaHAeMble MPUPOJAHbIE TePPUTOPUH. [100a1bHOE U3MEHeHue
KJIMMaTa HeoOXOAMMO paccMaTpUBaTh B KOMIUIEKCE C TIOOQIBHBIM M3MEHEHHEM OKpY’KaroIen
cpenbl U reoskosorneil. C TeueHHneM BpeMEHU MPUPOJHBIX PECYPCOB CTAHOBUTCS BCE MEHBIIIE,
rcye3aeT MUThEBAsl BOZA, BBHICOKAs TeMIIEpaTypa CTaBHUT IO/ BOIPOC 0OE30IMMaCHOCTH MPOAYKTOB
IMUTAaHUS U MOXKET CTaTh TPUYNHOU TIOCTOSTHHOTO TOSIBJIE€HUS WHMEKIIMOHHBIX 0O0JIe3HeNn.
JKoJyiormyeckasi 0e30IMacHOCTh 5TO COCTOSHUE 3al[UINIEeHHOCTH Ouocdephl, UYeI0BEUYeCKOTO
coo01IIecTBa, a TaKXKe TOCYZAapCTBA OT yTPO3, BO3HHUKAIOIIUX B pe3yJIbTaTe AHTPOIIOTEHHBIX U
MIPUPOJIHBIX BO3JIEHCTBUH Ha OKDPYXKAIOIIYI0 cpely. B MoOHATHE 5KoJIorHYecKod 0e30macHOCTH
BXOJIUT CUCTEMA PETYIMPOBAHUA U YIIPABJIEHUs, II03BOJIAIONAS IPOTHO3UPOBATD, IIPEOTBPAIATh,
a B CJIyuyae BO3HUKHOBEHUS - IUKBUIMPOBATh PA3BUTHE YPE3BbIUYAHBIX CUTYaI[UH.

B pabore rpymnmsl aBTOpOB [12, 31, 54] YCTAaHOBJIEHO, YTO 3KOJIOTUUYECKAss O€30MacHOCTb U
5KOJIOTHYEeCcKas €MKOCTh TYPHUCTCKUX JIECTUHAIIUM ABJIAIOTCA BeCbMa aKTyaIbHBIMH 33/1a4aMU U
00s3aTeIbHO JIOJDKHBI YUUTBIBATHCA INPU IPUHATUM PEIIEHWH He TOJBKO 00 YCTONYHUBOM
Pa3BUTUU CYIIECTBYIOIIUX TYPUCTCKUX JIeCTUHAIIMM, HO U HA CTaJAUU IPOTHO3UPOBAHUA U
IIPOEKTUPOBAHUS BHOBb CO37]aBaeMbIX. B [54] mpoBeneH aHaIU3 BO3MOXKHBIX TTO/IXOZIOB K OIIEHKE
BOB/IEHCTBUS PEKPEAIMOHHOTO FWCIOJIB30BAHUS 0CO00 OXpPaHAEMBIX IPUPOJHBIX TEPPUTOPUU
(OOIIT) denepanpHoro 3HaueHus — Ceepo-3amagHoro Kaskasza. PaspaboraHa MeTomuKa,
YTOYHEHBbI KPDUTEPUU U HHIAUKATOPHI OIIEHKH PEKPEAIMOHHOTO IMOTEHIHAa U PeKpeariOHHOU
emkoct OOIIT, BbiziesIeHbI TEPCHEKTHBHBIE TOJXOABI K CO3/IJaHUI0 PETHOHAJIBHON MOJIEH
(cxembl) IJTAHUPOBAHUSA U PeaTU3alU CUCTEMBI Mep X03sicTBeHHOro Bo3zjerctBusa Ha OOIIT ¢
1[eJIbI0  TIpeJIoTBpallleHus Jerpajanuu JiecHblx skocucrem OOIIT B  pesynbrare ux
pPeKpeanroHHOr0 HUCIoIb30BaHuA. I[lo/lobHaA cucremMa Mep JOJKHA BKJIIOYATh XO3SHCTBEHHBIE
MEPOIIPUATHSA UCXO/IA U3 HKOJIOTUUECKON HEOOXOIMMOCTH ¥ SKOHOMUYECKOU 11eJ1eCO00Pa3HOCTH.
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MOHUTOPUHT OIEHKH BJIUAHUA OKPY:KAIOIIEeH cpeabl HA TYPU3M M peKpeanuio.
OueHKa COCTOAHUA KIMMATUYECKON U Fe09KOJIOTUUECKOU CHCTEM U MX BO3JENCTBUA HA OOBEKTHI
COIMIPHO-OKOHOMUYECKON cdephbl  OCYIIeCTB/ISETC HA OCHOBE pA3JIMYHBIX  Mojesei
MOHUTOPHHTA. 3J1eCh HMCIIOJIb3YIOTCA OOBIYHBIE «HA3€MHBIE» METO/bI KOHTPOJISA ¥ MOHMTOPHMHTA
OKpYKaloIllell cpefibl, a Takke TeoMH(POPMAIMOHHBIE CHCTEMBI, IIO3BOJIAIINE IIOIYIaTh
OTEPaTUBHYIO0 HH(POPMALHIO ¢ UCKYCCTBEHHBIX CIYTHUKOB 3eMJIi. BO3MOXKHOCTH HCIIOIb30BAHUA
reonH(OPMAIMOHHBIX CHUCTEM U CIYTHUKOBOU MH(OPMAIUH JJII MOHUTOPHUHTA HKOJIOTHYECKOTO
COCTOSTHHSA TYPUCTHYECKUX KJIACTEPOB, PETHOHOB, a TaKKe 00BEKTOB pPeKpearii pacCMOTPEHHI B
paborax [55-62]. ;s paspaboTku TexHosoruii 3D-MozenumpoBaHus Haubosiee HM3BECTHBIMH,
pPacIpOCTpAaHEHHBIMU U JOCTYIIHBIMU SABJIAIOTCA MOOWJIbHBIE WHTEPAKTHUBHBIE TpPEXMeEPHBIE
mozenn SpacEyes 3D. SpacEyes 3D — mpocToii B HWCHOJIB30BAHUM W YAOOHBIM HHCTPYMEHT
CO3/aHUsA, W3 UMEIONUXCA BEKTOPHBIX U PACTPOBBIX JAHHBIX, U PaCHpPOCTPaHEHUS
BBICOKOKAYeCTBEHHBIX TPEXMEPHBIX MO/IeJIell HEOTPAaHNYEHHOTO pa3Mepa.

Cosmanue crienuaTn3upPOBaHHBIX TeONOPTAIOB, B TOM YHCJIE U JUIA TYPHU3Ma, PEKpearnuu U
CropTa SBJISIETCA aKTyaJbHEHINEeHd COBPEMEHHOH Ipo0JieMON pPa3BUTHSA THUCTEXHOJIOTHH U
AKTUBHOTO IPUMEHEHHS JIUCTAHIMOHHBIX METOZOB 30HAUPOBAHUSA 3eMJIM U3 KOCMOCA I
CO3/aHUsA Ppa3HOOOPa3HBIX TeocepBUCOB. PemeHme Takux 3aza4d TpebyeT IPUBJIEUEHUS
3HAYUTEJIbHBIX NHTEJUIEKTYAIbHBIX H MAaTEPUAIHHBIX PECYPCOB.

3axioueHue

HecmoTps Ha oO6une HaydHOH WH(pOPMAITUH, OTHOIIIEHHE K MPobJieMe N3MeHEeHUs KIuMara
B Poccum Becbma mpoTuBopeumBoe. B cpemcrBax MaccoBoli  MH(MOpPMAIMKA  YacCTo
PaCIIpPOCTPAHSIOTCS COMHEHUS B HAyYHOH JIOCTOBEPDHOCTH W3MEHEHWH KJIMMaTa, HeA0CTaTOYHO
CYIIIECTBEHHOU POJIU YeJI0BEeYeCKOro (pakTopa, mapasuiebHO 00CYKAAI0TCA BOIIPOCH IJIO0ATBHOTO
MOTEIVIEHUSI W TJIO0QJIBHOTO IIOXOJIOZaHUA. Bcé 3TO chopMHupoBasio KpaiiHe 3allyTaHHOE
o0IlleCTBEHHOE MHEHHEe II0 IMpobJyieMe KIMMaTHYeCcKHMX u3MeHeHHH B Poccum. IIpobiiemsb,
CBsI3aHHbIE C M3MEHEHUSAMH KJIMMaTa BBIXOAAT Ha TEPBBIM IUIAH JIUIIbL B IEPHUOJIBI SBHBIX
MIPUPOHBIX KAaTAaKJIM3MOB, TAKUX KaK JIECHBIE MTOKAphl 2010 T. WIN MMaBOJOK B OacceiiHe AMypa B
2013 1. IIpeacraBieHHBIH 0030p WKCCIEJOBAaHUN IIO3BOJISIET pa300paThCsi B TEHAEHIUIX
U3MEHEHHUsI COBPEMEHHOrO Kiaumara. HecoMHeHHO, Jr060e TOCYZapCTBO JJiA COXPaHEHUS
KOHKYPEHTOCIIOCOOHOCTH Ha MHPOBOM DPBIHKE HE JO/DKHO HUTHOPHUPOBATH BOIPOCHI M3MEHEHUS
KJIMMaTa, a HaIpOTHUB, HeoOXoaumo ¢GOPMHPOBATh HAYYHO OOOCHOBAHHYIO KJINMATHYECKYIO
MIOJIUTHKY, B KOTOPOU OBI ITePEIIETATICH BOITPOCHI SKOHOMHKH DHEPTETUKU, SKOJIOTUH, 37T0POBbSI
HaceJIEHUS, MEeKAYHAPOHOH ITOJTUTHKY U T. 1.

OcxkutaeMoe TOBBINIIEHNE CPeIHEN TeMIIepaTypbl U CHUKEHUE KOJIMYECTBAa OCAJKOB JIETOM,
BECHON U OCEHBIO Oy/IeT SIBJIATHCSA OJIATONPUATHBIM YCJIOBHUEM JUISI YBEJIUYEHUS JJTUTEIHHOCTH
JIETHETO TYPUCTHYECKOTO CE30HA, HO IPUBEJIET K 3HAUUTEJIPHOMY COKPAIIlEHUI0 3UMHETrO Ce30Ha.
ITO OKaXKET CYIIECTBEHHOE BJIMSHUE Ha JOXO/bl CTPAH U OT/AEJTbHBIX PETrHOHOB, MMEIIIUX
BBICOKOTODHbBIE KJIMMAaTHYeCKHe KypOPTbl M Pa3BUBAIOIINX 3UMHHE BUJBI CIIOPTAa. 3UMHUE
Ommmnuiickue urpbl «Coun-2014» IMOKa3aad, YTO PACXOAbl HA COXpaHEHHE U IIPOU3BOCTBO
HMCKYCCTBEHHOTO CHETA MOTYT OBITh BECbMa CyIIECTBEHHBIMHU.

OO6001IeHHBIN aHAIN3 PE3YIbTATOB HUCC/IEOBAHUUN PA3JIMYHBIX aBTOPOB CBUJIETEILCTBYET O
HEOOXOJIMMOCTH ydYeTa CYIIECTBYIOIIUX KM BO3MOXKHBIX B OJIMDKAUIIEM OyAyIleM TeHAEHIUN
U3MEHEHHUsA KJIMMaTa U OIEHKH BO3MOXKHBIX PHCKOB B TypH3Me, pEKpeallud U CIIOpTe.
Heobxomuma cTparervsi afjanTalyid TYPUCTHYECKON OTpAC/JH K KJIMMAaTHYECKUM H3MEHEHUSIM,
KOTOpas MPECTaBJISIETCS HAM B CJIEAYIOIIEM:

1. TPOEKTHPOBaHUE, pa3MellleHWe W WHBECTHPOBaHUE OOBEKTOB HWHQPPACTPYKTYPHI
Typu3Ma;

2. PEKOHCTPYKIIHUS CyIIECTBYIOIIUX U CTPOUTEIHCTBO HOBBIX KYPOPTOB;

3. ajamnTanusa TYPUCTUUYECKOTO OM3Heca K U3MEHEHHIO KJIMMaTa IyTeM JuUBepcUuUKaAINU
YCIIYT; )

4. TIOCTPOEHUE METEOPOJIOTO-9KOHOMUUYECKUX MOJEJEN s OIpPEeNieIEeHUs JOXOIO0B WU
MOTEPh B TYPUCTUUECKOUN OTPACIIH;

5. IUIAaHUPOBAHHE U PA3BUTHE HOBBIX BU/IOB TYPH3Ma M OT/IbIXA; PA3BUTHE SKOJIOTHUUYECKOTO
U BKCTPEMAJIbHOTO TYPU3Ma;

6. co3zaHue HOBBIX M YCOBEPIIIEHCTBOBAHUE CYIIIECTBYIOIUX TEXHOJIOTHI TYPU3MA;
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7. HCIOJIb30BaHUE HOBBIX BO3MOXKHOCTEH /Il TYpUCTUYECKOTO OM3HEeca B pe3yJIbTaTre
CMATYEHUs KIMMAaTa BBICOKHUX IIUPOT (HarpuMep, Kpyru3bl K CeBepHOMY II0JTIOCY);

8. cHmxeHUe IIOCJIEICTBUI HM3MeHEeHUs KJIMMaTa ¢ HCII0JIb30BAaHUEM
MEXUCIUIUIMHAPHOTO IOJIX0/Ia C IIPUBJIEUEHHEM CaMOTO INMHPOKOTO Kpyra YYacTHHKOB —
IIpe/icTaBUTeJIed TYPHUCTHIECKOTO OM3HECA, KJIMMATOJIOTOB, TOTpeOuTeIeld TYPUCTUIECKUX YCIIYT U
T.J.;

0. CO3aHue MHOI‘O(i)YHKI_II/IOHEU'IbeIX TYPUCTHYECKUX KJIACTEPOB.

BOCHpeHHTCTBOBaTB HU3MEHEHUAM KJ/IMMaTa, KOHEYHO K€, HEBO3MOXXHO U BCE, YTO OCTAETCA
JleJIaTh yYaCTHUKAM TYPHUCTHYECKOTO OM3Heca — 3TO He MpeHeOperaTh MOJ00HBIMU MpOoOIeMaMu,
IpeaBuacTb BO3MOXKHbBI€ IIOCIE€ACTBUA U paspa60TaTb KOMIIIEKCHYIO IIpOrpaMmy aJallTalluu
Typu3Ma, CAaHaTOPHO-KYPOPTHOU c(ephI U CIIOPTa K MEHSIOMINMCS KJIMMAaTHYECKUM YCIOBUSIM.
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AHHOTAIUA. AKTyaJIbHOCTh HCCIENOBAHUS COBPEMEHHOTO W3MEHEHUs KJIuMara He
BBI3bIBA€T COMHEHHUH T.K. KJINMaTHYeCKHe U3MEeHEHUs 3aTParuBal0T BCe PETUOHBI U CTPAHbI MUpA.
Kiumat — 370, mpesk/ie BCero, 3HAUHUTEJIbHASA JI0JIs1 PECYPCOB JIOOOH cTpaHbl. [IpakThuecku Bce
CEKTOPHI COIMATIBHO-3KOHOMHUUECKOU cdepbl, BKJIOUYAsA HHEPTETHKY, 3KOCHCTEMBI, CEJIHCKOE
XO3SIUCTBO, JIECHOE XO35IUCTBO, CTPOUTEJIHCTBO, TPAHCIIOPT, TYPU3M H JP. B TOH WJIN MHOU CTENEHU
WCTIBITHIBAIOT HETAaTHBHOE BO3JEHCTBHE OT AaHTPOIOTEHHO-U3MEHEHHON OKpPY’KAIoIeH Cpesbl,
BKJIIOYasi M3MEHEHHs KJIuMaTa. YIepO i MUPOBOM SKOHOMHUKH YIKE OIEHUBAeTCs B COTHU
MuwutHapioB sosutapoB CIIIA B roa, a B IepCreKTHBE /10 2100 roia OH MOXKET JIOCTUTHYTH 20 %
r7100a7IbHOTO  BAJIOBOTO TIPOAYKTA. VI3MeHeHWe KMMaTa [AUKTYeT OINpeAeeHHbI PeXuM
XO3STUCTBOBAHUS W CTPATETHIO Pa3BUTHUSA SKOHOMHKH Ha JOJITUE To/bl. [IpOTHO3BI yUeHBIX
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KJIMMATOJIOTOB O TEHEHI[USX COBPEMEHHOTO H3MEHEHUs KJIMMaTa He BCerjila OTHO3HAYHBI, a
WHOT/IAa U TPOTHBOIOJIOKHBL. I[I03TOMY OIIpelesIeHHbI HAaydYHBIH M MPAKTUYECKUH HHTEpec
BBI3BIBAIOT HCCJIEZIOBAHUsA TEHJIEHIMH HW3MEHEHHMs KJIMMara B perMoHax C pPa3BUTHIM
TYPUCTHYECKUM OHB3HECOM.

KioueBble CjIOBa: TEHIEHIUM M3MEHEHUs KJIMMAaTa; PErHOHAIBHBIN KJIUMAaT; TYPHU3M;
peKpeanyst; OKpy»Karlast Cpe/ia; afanTalysl.
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