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AHAJIN3 PAJIMAJIBHOT'O TIPUPOCTA MMUXTHI KABKA3CKOM
C IHEJIBIO KOPPEKTUPOBKH OB BEMOB PYBKH

Bripabotka 3¢h(dEeKTUBHON CTpaTernd 3KOJIOTMYECKOTO YIPABICHUS JecaMu
TpeOyeT HamexHOM mHpopMaIruu 00 M3MEHEHUSIX KIMMaTa U MHAYIIUPOBAHHBIX UM
M3MEHEHUSIX (PYHKIIMOHHPOBAHUSI SKOCHCTEM 3a JIJIMTENbHBIC MHTEPBAJIbI BPEMEHHU.
HeoOxomuma Takxe pa3paboTka AETaTbHBIX PETMOHAIBHBIX CLIEHAPUEB KIMMaTH4e-
CKUX U3MEHECHUM.

Jlns olleHKM Maciitaba COBPEMEHHBIX M3MEHEHUM KIMMaTa M CBA3aHHOTO C
3TUM MPeoOpa30BaHMs IKOCUCTEM, HECOMHEHHO, MTOJIE3HBIMU SIBJISIFOTCS CBEIEHUS 00
M3MEHUYMBOCTH YCIIOBUM Cpelbl B IPOLIIOM 3a JJIMTEIbHbIE MHTEPBAJIBI BPEMEHU
(CTONETHS M THICAYENETHSI) C BEHICOKUM BPEMEHHBIM pa3pelieHrueM (TOJbl, JeCsaTHie-
THSA) B Pa3IUYHBIX OOTAaHUKO-Teorpauueckux 30HaX, MPOBUHIIMAX U palioHax. Bax-
HEUIIUM YCJIOBHUEM ITOIYUYECHUS 3TUX CBEICHUM SIBJSIETCS MPUBA3KA IMTPOUCXOAUBIINX
B MPOIJIOM SIBIIGHUN U MPOIECCOB K aOCOMIOTHOM (UM aCTPOHOMHYECKOM) IIKaje
BpEMEHHU, 0€3 Yero HEBO3MOKHO CPAaBHEHUE IMOIYUYEHHBIX JaHHBIX JJIA Pa3HbIX 00b-
€KTOB U TEPPUTOPUN U YCTAHOBJICHUE MPOCTPAHCTBEHHBIX U BPEMEHHBIX 3aKOHOMED-
HOCTEW U3MEHEHHUU YCIIOBUM CPEJIBI.

OnHUM U3 NEPCIEKTUBHBIX METOJOB OLEHKH KIUMATUYECKUX U3MEHEHUM SB-
JSI€TCS UCTOJIb30BaHUE MH(GOpMAILINK, COACPKAIIEHCS B TOJUYHBIX KOJIbLAX AEPEBb-
eB. B ropax M3mMeHeHus KiMMmaTa CKa3bIBAIOTCS Ha JKUBBIX CHCTEMax Haubosee OT-
YETJIUBO. 371€Ch MPUPOCT JEPEBHEB JIOJKEH OBITH 00JIE€ YYBCTBUTEIICH K KIMMAaTHY e-
CKUM H3MeHeHHsM. [[03ToMy M3ydeHHe U3MEHUMBOCTH IIUPHUHBI TOJUYHBIX KOJIEI] B
BBICOKOTOPBSIX — OJMH M3 JYUIINX CIIOCOO0OB M3Y4YEHUS M3MEHEHUH KiMMaTra B IPO-
LIJIOM.

[enwro maHHON pabOTHI ABISIOCH U3YUEHUE OCOOCHHOCTEN PaIUabHOTO MPHU-
pOCTa NMUXTHl KaBKAa3CKOW HA BEPXHEW M HWIKHEM T'PAHMLAX €€ PaCIpOCTPAHEHUsS B
ropax AGxa3uu.

[Tosic TEeMHOXBOMHBIX JIECOB 3aHMMAaeT okoJio 4 % rromanau JecHoro ¢hoHaa
Kagkasa. PacipocTpaHeHsl 3TH jieca B OCHOBHOM B 3alaJHOM 4aCTHU CEBEPHOrO MakK-
pockiioHa KaBkazckux rop Ha Beicotax oT 100 no 2000 M Haxg ypoBHEM Mops. [ 'naB-
HBIMH JIeCOO0Pa3yoUMMHU MOPOIaMH 3/I€Ch BBICTYIAIOT MUXTa KaBKAa3CKasi U €lib BO-
CTOYHAs, BCTPEYAIOTCS TaK)Ke OYK BOCTOYHBIM U, KaK MIPUMECh, KJIIEH OCTPOJIMCTHBIN
Y BBICOKOTOPHBbIM. B 1ojoce TEMHOXBOWHBIX JIECOB PACHPOCTPAHEHBI KAaK YHUCTHIE,
TaK ¥ CMEIIaHHbIC HacaKAeHUs [1].

[Ipyn aHanu3e paguanbHOrO MPUPOCTA MUXTHI M OyKa, MPOU3PACTAIONIMX B
cMelanHbIx Jiecax Ha CeBepo-3anagHoM KaBkasze, yCTaHOBIEHO, YTO CUHXPOHHOCTh
M3MEHEHUS PUPOCTA JIEPEBHEB MTUXTHI BBIIIE, YEM Y JIEPEBHEB OyKa, 9TO OOBSICHSIET-
Csl TOCTIO/ICTBYIOILIUM TOJIOKEHHEM MHUXThI B MEPBOM spyce, U MO3TOMY OHa OoJee
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qyTKO pearupyer Ha M3MEHEHHE KIMMATHYCCKHX IMokaszarenei [2]. Hamuume cpemm
NUXTAPHUKOB JIE€BCTBEHHBIX JIECOB, HE HCIBITABIIMX 3aMETHOTO aHTPOIOT€HHOIO
BO3/IEHCTBUS, MTO3BOJISIET C YCIEXOM HCIOJIb30BaTh TOJUYHBIA paJMalibHbINA MPUPOCT
JIEPEBHEB KaK MPUPOAHBIA PETUCTPATOP €CTECTBEHHON JUHAMUKH YCIOBHUM CPEIbI.

OOBEKTOM HCCIIEIOBAHUS SBJISIIACH NIUPUHA TOJAMYHBIX KOJIEIl MUXThl KaBKa3-
ckoit (Abies nordmanniana (Steven) Spach) BOiM3M BepxHel TpaHUIlbI Jieca Ha rope
Mamsbinixa Bou3u T. ['arpa U Ha CKJIIOHE TOH K€ TOphbl B palioHE HIKHEH TpaHMIIbI
pacrpoCcTpaHEHUs MUXTHI.

B xozxe uccienoBaHus ObUIM MOJYYEHBI JAHHBIC MO PAAUAIBHOMY MPUPOCTY
MUXTHl KaBKA3CKOM, BBISBICHBI Pa3finyusi B aOCOJMIOTHBIX 3HAYEHUSAX MPUPOCTa U
dbopme BO3pacCTHOW KPHBOW HA BEPXHEM W HWKHEM IIpe/Ieie €e PacipOCTPAHCHUS B
ropax.

beinu npoananu3npoBaHbl 0000IIEHHBIE XPOHOJOTUH, TOCTPOSHHBIE Ha OCHO-
B€ MHJCKCHPOBAHHBIX PSJIOB, MOJABEPTHYTHIX BbIOCTHBaHUIO (T. €. OBUIO yCTpPaHEHO
BJMSIHAE TPHPOCTA MPEIBIIYIIMX JIET Ha MPUPOCT TeKymiero roaa). Kpurepuem
OLICHKHM HAJEKHOCTH XPOHOJIOTHH SIBIISIETCSI PACUET BBIPAXKEHHOT'O CHUTHAJIA IMOIYJIs-
nun EPS (expressed population signal), 3HaueHHe KOTOPOTO IMOKa3bIBacT, B KaKOMH
CTENIEHU peajibHas XPOHOJIOTHUSI OTPaKaeT TMIIOTETUYECKYIO, TIPE/ICTaBICHHYIO0 Oec-
KOHEUYHBIM KOJINUECTBOM JiepeBbeB. [Ipu 3nauenusix EPS > 0,85 xpononorus cuura-
eTCs TOCTaTOYHO npenctaBuTenbHol [3]. [TomydeHHbBIC IPEBECHO-KOJBIICBBIC XPOHO-
JIOTUH MOKHO CUHMTATh HaaeKHBIMU ¢ 1870 1.

AHaJIN3 KJIMMATUYECKOTO OTKJIMKAa OOOOIIEHHBIX XPOHOJIOTUH MPOBOIUICS C
MOMOIIBI0 pacuera Kod(PQUIIMEHTOB KOPPEJSAIUMNA MEXKIy HHIEKCaMU MpUpoCcTa U
€KEMECSIYHBIMM 3HAUYCHUSIMU OCAJKOB M TEMIIepaTyphbl BO3AyXa 3a MEPHUO/I, B TCUCHHE
KOTOPOTO BO3MOYKHO BJIMSIHUE KJIMMATHYECKUX (DaKTOPOB HA TOAUYHBIN pajuaibHbIN
MPUPOCT APEBECUHBL. AHANN3 PYHKIMN OTKIMKA (PUCYHOK) IMOKA3bIBAET CJIEAYIOLIEE.
Bo-nepBbIX, B MOJYyYEHHBIX JIPEBECHO-KOIBIEBBIX XPOHOJIOTHUSAX COAEPIKUTCS KIMMa-
TUYECKUW CUTHAJ, B OCHOBHOM TeMIEpaTypbl 3UMHHX MecCsleB. BO-BTOpBIX, 3TOT
CUTHAJI TIOBTOPSAETCS B 00CUX TOYKAX M3yuyeHHOW TeppuTopuu. CBs3b T€HEpaTU30-
BaHHOW XPOHOJIOTUM C 3UMHUMH TEMIIepaTypaMu OKa3ajach 4YyTh BHIIIE, YeM Ha
Ka)XJ0M TOYKE B OTICILHOCTH.
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[IporHo3sl KIMMATOJIONOB TOBOPSAT O JAJbHEWINEM MOTCIUICHUU KIMMAaTa, B
TOM YHCJIE U B paliOHE MPOBOAUMOIO HAMHU MCCIICIOBAHUSA, B CBSI3U C YBEIMYUBAIO-
mUMHUcs BeIOpocaMu B atMocdepy yriekucioro raza. OCoOeHHO BBICOKHE TEIbI PO-
CTa MPOTHO3ZUPYIOTCS ISl 3UMHUX TemrepaTtyp. Kpome Toro, s JaHHOrO paiioHa
npearnoiaraeTcsi B OyIyIieM yBeJIWYeHHe KOJIMYECTBa 0CaJKoB. B ciydae, eciau 3Tu
IIPOTHO3bI ONPABIAIOTCS, MOXHO OKHJIaTh, UTO MPUPOCT MUXThl KABKA3CKOM YBEJIHU-
gutcs. [lo kpaitHelt Mmepe, BOIM3M BEpXHEW rpaHulibl jJeca. Uto OyaeT BONIM3U HUXK-
HEro MpeJiena ee Npou3pacTaHus, CyAuTh TPYIHO (PUCYHOK), TaK KaK TaM BO3MOKHO
YCUJIEHHE KOHKYPEHLIMU CO CTOPOHBI IPYTUX APEBECHBIX BUIOB, YTO MOXKET IIPUBE-
CTH K NTOABEMY HU>KHEW T'PAHUIbI TUXTHI.

[IpakTHueckass 3HAYUMOCTH IOJYYEHHBIX PE3YyJIbTATOB 3aKIIIOYAETCS B BO3-
MOYHOCTH Pa3pabOTKHU MPOTHO3a KJIMMaTa U MPOAYKTUBHOCTH JIECHBIX 1IEHO30B, a
TaKke KOPPEKTUPOBKU O0OBHEMOB JIPEBECUHBI, OTBOJUMON B MPOMBIIIJIEHHYIO PYOKY,
B COOTBETCTBHUH C JOJITOCPOYHBIM IIPOTHO30M MU3MEHEHUs KiIMMara U IPOIYKTUBHO-
CTH JICCOB.
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TEXHOJIOI'USA BOCCTAHOBJIEHMSA JETAJIM BBIXOAHOT'O KOJIEHA
METOJIOM JIUTHA 11O BBIITVIABJIAEMBIM MOJAEJISAM

B pe3ynbrare NOpakTUYECKOTO HCIOIb30BaHUS JOCTUXKEHUU HAYYHO-
TEXHUYECKOTO MPOTrpecca, B TEXHOJIOTHH MAITMHOCTPOCHUS Bce Oojiee 4eTko popmu-
PYIOTCS CIIEIYIOIINE OCHOBHBIE HapaBieHus pa3ButTus [1]:

— TOBBIIICHUE YJICTILHOTO BeCa HEMPEPBHIBHBIX MPOILIECCOB MPOU3BOIUTEIIBHOCTH
METAJIOPEKYIIEr0 000PY/I0BaHMS, 3HAUYUTEIILHOE IOBBIIICHHE TOYHOCTH Ha BCEX
CTaJUsX MAIIMHOCTPOUTEIHLHOTO MMPOU3BOJICTRA,;

— YCKOpEHHE BHEAPCHHS KOMILJIEKCHOW MEXaHHM3allMKM TPYIOEMKHUX padoT U TOo-
BBIIIICHUS] YPOBHS aBTOMATH3aIIMHU MIPOIIECCOB, YCUIICHUE KOHTPOJIS 32 Ka4eCTBOM 00-
paboTKM neraseil, MPUMEHEHNE aBTOMATHYECKUX MaHUMYJSTOPOB, BHEJIpPEHUE TH0-
KHUX MPOU3BOJCTBEHHBIX CUCTEM;
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