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AHHOTaAUMNA:

OnpegeneHa BepPOATHOCTb MpPOM3pacTaHUa pacTeHun 3-x
rpynn yCTon4mBoCcTn Ha TeppuTopum Coym metogom Maxent. C
MOMOLLbIO MHOroMepHoro aHanmsa B ArcGIS BbINnosiHEH
K/NlaCTepHbIA aHaAM3 MoJIyYeHHbIX BEPOSATHOCTEN, MOCTPOEHA
aeHgporpaMmma 6M30CTU KNaCTEpPOB W BbiOAENIEHO 7 30H MO
MPUro4HOCTN ONS BblpallMBaHUS MHTPOAYLEHTOB. OnucaHbl

Bnaos, Couun KAMMaTunyeckme o0cobeHHOoCTH 30H. [Mlo cpaBHeHUIO C

CylLlecTBylOWNM aeneHnem Tepputopunm Coun Ons uUenen
WHTPOAYKUNM Ha TPW 30HbI, aHaJIN3 BbIABUJI AOMOJIHUTESbHbIE
npubpe>KHylo © CcpegHeropHylo 30HbI, uMelwme 6onee
MPOOO/KNTENIbHbBIN TEMbIA NEPUOL,.

Mony4yeHa: 19 Hosi6pa 2014 roaa MopgnucaHa K nevyaTtn: 21 HoabpsA 2014 roaa

*

KnumaTtuyeckne ycnosms Covm otamyatoTcsa 6onbwmnM pazHoobpasneM, Bbi3BaHHLIM Pe3KUM nepenagom
BbICOT OT MOPCKOro nobepexbs [n[O BbICOKOrOPHbIX panioHOB CeBepHoro KaBka3a W 3HaYMTENIbHOMN
NMPOTSAXEHHOCTbIO FOPOAaA.

FeonHgopMaLMOHHOE MOAEeNVNPOBaHME NPenoCTaB/seET HOBbIE METOAbI 30HUPOBaHUA TeppuTopumn. Ha
OCHOBE [aHHbIX 0 BCTPEYAaEMOCTU PaCcTEHUN, UHTPOAYLIMPOBAHHbLIX B COYM 1 MMEIOLLMX B HEM pa3Hyto CTeNeHb
YCTONYMBOCTMU, C €r0 MOMOLLbIO MOXXHO BbISIBAATb 3KOOrMYECKIME MPEANOYTEHUA FPYMN PacTeHWA, N HAXOAUTb
reorpaduyeckme rpaHuLbl, MPUroaHble A UX CyLLECTBOBAHMS.

Xk

Onnpasacb Ha JaHHble UTOroB MHTpoAyKuuu 3a 1950 - 1975 rogabl, npuBefeHHble B KHure ®.C.
MununeHko «WHo3eMHble AepeBbA M KyCTapHUKM Ha YepHoMopckoMm nobepexbe Kakasa» (1978), 6bin
npoBeneH aHan3 KAMMaTUYeCKUX yCnoBun Tepputopum Co4m Ha COOTBETCTBME TpeboBaHUAM pacTeHUn 3-x
rpynn yCTOM4YMBOCTU U pe3yibTaTbl COMOCTaBJIEHbI C CYLLECTBYIOLWMM 30HUPOBAaHNEM TEPPUTOPUN.

B cooTBeTCcTBUE C KNaccudunkauymen ®.C. MnaANNEHKO pa3anyatoT 4 rpynnbl paCTEHWA MO YCTONYNBOCTHN:
| - nepeBbsA N KYCTAapPHUKK PacTyT XOPOLUO, LUBETYT, NJOLOHOCAT U pa3MHOXAKTCA caMmoceBoM, |l - nepeBba n
KYCTapHWUKN pacTyT YA0BJIETBOPUTEJIbHO, LIBETYT N NJOAOHOCAT, Il - AepeBbs N KYCTAapHUKK B rogbl C TEMAbIMU
3MaMU PacTyT, UBETYT U MIOAOHOCAT, HO B CYpPOBbI€ 3MIMbl B Pa3HOI CTEMeHM NOBpPeXAatTcsa mopo3amu, IV -
[epeBbs N KYCTapHUKWU B CYypOBbl€ 3UMbl BbIMEP3aloT HaLeso.

Ons paboTbl 6610 0TOOpPaHO 65 BUOOB APEBECHbLIX pacTeHun | rpynnbl ycTon4ymsocTu, 154 Buaa - I
rpynnbl yctonymBocTn, 16 Bmgos - Il rpynnbl. MpoueHTHOe pacnpeneneHne ecTeCcTBEHHbIX apeasoB
0TOOpaHHbIX BUAOB OTPaXkaeT HaMpaBAeHHOCTb MHTpoAyKunm Ha YIMK B 1950 - 1975 roabl (puc. 1).

lFeorpacuyeckme KoopaMHaTbl MECT MPOM3pacTaHUs pPacTEHU 3TUX BUAOB, 3aperucTpupoBaHHble B
FnobanbHowm 6ase naHHbIX No buopasHoobpasuto (GBIF), oka3anuck 3a npegenamm Poccun: B EBpone - 82%, B
A3un - 9%, B CeBepHoln AMepuke - 7%, Hebonbluaa 4acTb - B OkeaHun, HOxHom AMepuke, Adpuke (Bcero
81 383 nyHKTa).
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Puc. 1. MNMpoueHTHoOe pacnpeneneHne BUA0B
Mo apeaJjlaM eCTeCTBEHHOIr0 Npou3pacTaHus.

Fig. 1. The percentage distribution of species on
areas of natural habitat.

Puc. 2. KapTta, obbepuHsaowas BEepOATHOCTU
npon3pacTaHNa pacTeHUN Tpex Fpynn yCTONYMBOCTM Ha
Tepputopun Co4nm UK CyLleCcTBYylOLlee 30HMPOBaHue
ropopa.

Fig. 2. Map probability of distribution of three plant
groups of resistance merged to a multi-channel raster and
combined existing zoning Sochi.

B kayecTBe MeToZa MoLe/MpPoBaHNA Obisl BbIBpaH MHOrOMEpPHbLIA CTaTUCTUYECKNA aHannm3 - Maximum
Entropy (MaxEnt). KnuMaTnieckme gaHHbIE BbICOKOrO pa3peLlleHuns A8 uccnenoBaHnsa B3aTbl U3 rnobanbHoro
Habopa AdaHHbIX Bioclim 3a 1950-2000 r.r. OHM SBAAIOTCA MPOM3BOAHLIMKW OT OCAAKOB, TeMmnepaTypbl W
CE30HHOCTUW, MHTEPMNOJIMPOBAHHbLIMW Ha BCIO TEPPUTOPUIO CYLLW MO BbICOTE HaZ YPOBHEM MOPS C paspeLleHnemM
30". B aHanmM3e ncnosib3oBanuCb BCe nmepemMeHHble Habopa: BIO1 - cpenHasa rogosas TemnepaTtypa, BIO2 -
CpefHas CyTo4YHasa aMnauTyha TemnepaTtypbl 3a Kaxabin mecad, BIO3 - nsotepmuyHocTh (BIO1/BIO7) * 100,
BIO4 - cTaHOapTHOE OTK/AOHEHUEe TemnepaTyp, BIO5 - MakcuManbHaa TeMrnepaTypa caMoro TEMJ0ro Mecsua
roga, BIO6 - mMuHMManbHasa TemnepaTypa CaMoro Xojo0AHOro Mecsua roga, BIO7 - rogoBas amniantyna
Temnepatypsbl (BIO5-BIO6), BIO8 - cpeaoHaa TeMmnepaTypa CaMOM BNa)kHOM 4eTBepTu roga, BIO9 - cpepHas
TemMnepaTypa CaMoOW Cyxoh 4eTBepTu roda, BIO10 - cpeaHsas TemnepaTypa CaMon TENJIONW YeTBeEpPTU roaa,
BIO11l - cpenHsAs TemMnepaTypa CaMOWn X0JIoOAHOW 4eTBepTw rogda, BIO12 - rogoBas cymma ocagkos, BIO13 -
CyMMa 0CaflkoB B CaMOM BJ1a)KHOM Mecsue roga, BIO14 - cymma ocafikoB B CaMOM CyxoM MecsLue rofa, BIO15 -
KO3(hhnLUMEHT Bapuauum ocagkos, BIO16 - cymma ocagkoB BO BJIaXXHOW 4eTBepTu roga, BIO17 - cymma
0CagKoB B cyxon 4yetBepTu roga, BIO18 - cymma ocagkoB B camon TEMaoMm 4YeTBepTn roga, BIO19 - cymma
0CaflkoB B CAaMOW X0JIOOHOW YeTBepTu roga.

MogenupoBaHne NMPoBOAWJIOCH Ha BCO TEPPUTOPMIO CYLUM C UCMOAb30BaHWeM oby4arowwmx BbIBOPOK,
BKJOYaoWmnx 50% BbiOpaHHbIX M3 6a3bl GBIF nmyHKTOB npowu3pacTaHus, B 4-KpaTHOW MOBTOPHOCTU, W
TecTnpoBaHua noAobpaHHbIX MoAesie Ha OCTaBLUENCS 4YaCcTU MNYHKTOB MNpouM3pacTaHus. 3a KpuTepumn
NPMrogHOCTM TeppuTopun 6bla MPUHAT MOPOr BEPOSTHOCTW, COOTBETCTBYOWMNA 10-My NMPOLEHTWUII0 TOYEK
NpUCyTCTBUA 06yYeHUs, KOTOPbIA NO3BOJIAET UCKAIOYMTL 10% CaMbiX 3KCTPeMasibHbIX MYHKTOB HabogeHnn,
NoTeHUWaNbHO ABASIOLWMXCA OWMOKaMU 3anNncy Nan pesysibTaToOM HeOBbIYHbIX MUKPOKAUMATUYECKUX YCIIOBUN.

KayecTBO NOJIy4YEHHbIX MOAEesen KnacCuukaLmm npurogHOCTN MecToobuTaHNM OLLEHEHO KaK BbICOKOE:
nHgekcel AUC mopenen pnsa rpynn pacteHmn |, Il n Il ycTtonymBoctn 6biim 0.936, 0.952 um 0.972
COOTBETCTBEHHO. Ba)KHOCTb (hakTOpOB cpefdbl A1 MPOrHO3MPOBAaHUA pacrnpeneneHns, ycTaHaBaMBalacb Mo
obyyalolWwmmM BbIBOpKaM MEeTOAOM CKJaAHOro Hoxka (jackknife), mosBonawLWNM OLEHUTb BKAa4 KaXkAoro
(hakTopa He3aBUCUMO OT Apyrux. Mo ero AaHHbIM 60JbLUYIO POJib UrPAET TEMNEPATYPHbLIN PEXUM: cpeaHss
TeMnepaTypa CaMon XOJIOAHOM YeTBepPTU roda, CpeHAa rogoBas TeMnepaTypa U MUHUMalbHaa TemnepaTypa
CaMoro Xo0J04HOro Mecsua roaa.

N3 kapT, paccyumTaHHbIXx Maxent ona cywmn, u3BnevYeHbl U MOCTPoeHbl AN panoHa Coyu KapThbl
BEPOATHOCTEN nMpou3spacTaHma rpynn pacteHun I, Il n Il rpynn yctonymsocTn. OHM NOKa3asan, 4TO CpeaHsas
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BEPOATHOCTb Mpom3pacTaHnMsa pacTteHun | rpynnbl coctasnset 0.758, Il - 0.660 un Il - 0.035. Pe3ynbTaThl
aHasM3a oTpaXkaloT 0COOEeHHOCTU TEPPUTOPUM FOPO4a U COrIacyoTCS C 30HUPOBAHNEM, MPUBEAEHHbBIM B KHUFe
FO.H. KapnyHa (2010). Ha pucyHke 2 mpeAcTaBieHa KapTa CyLleCTBYOLWEro 30HUpoBaHUA parioHa Co4n u
KapTa, obbeguHsALLWaa B MHOrOKaHa/lbHOM pacTpe BEPOSATHOCTM MPOM3pacTaHUs pacTeHWN Tpex rpynn
YCTONYNBOCTU, CMOAENNPOBaHHbIe Maxent.

E e rere—

Jarew g

-

o TN TR I T e ! Puc. 4. KnacTtepbl, BblAeJ/IeHHbIE Ha TEPPUTOPUN
Co4n Mo BEpPOSATHOCTU MPOU3paCTaHNA paCcTEHUN Tpex
rpynn yCTONYNBOCTMU.

Fig. 4. Clusters highlighted on the probability of

Puc. 3. [leHaporpaMma CXofCTBa KNacTepPoB, Ha  djstribution of three plant groups of resistance in Sochi.
KoTopble bbinia pasbuta Tepputopmsa Coym No

BEPOSITHOCTU NMPOoM3pacTaHusi pacTeHUI pa3HbIX Fpynn
YCTOMYNBOCTN.

Fig. 3. Proximity dendrogram for clusters, which
broken in Sochi on the probability of distribution of plant
groups of resistances.

AHann3 pacTpoBou KapThbl NpoBeAeH B ArcGIS ¢ ncnonb3oBaHunem Habopa nHCTpymeHTOB Spatial analysis.
C NOMOLLbI0 MHCTPYMEHTa Wu30Knactep Oblna BbINOJHEHA KjacTepmM3aunmss MHOFOMEpPHbIX AaHHbIX.
Pe3ynbTupytowmin dainn CMrHaTyp UCMOJIb30BaH AN KNacCupuKaLlum TeppuTopmumn No METOAY MaKCMaJIbHOro
nofobus n MocTpoeHus AeHAPOrpaMMbl, WJIIOCTPUPYIOLLEA OTHOCUTESNIbHbIE PacCTOSHUA MEeXAy MapaMu
KJlaccoB B hansie curHaTtyp (puc. 3).

Ha TeppuTtopun Co4u 661510 BbiAENEHO 20 KNnMaTuyecknx knactepos (puc. 4). C y4eTom AeHAPOrpaMmbl
OHW bbb 06befnHEHbI B 7 30H (puc. 5).

KnumaTuyeckas 30Ha 1 - camas Tensas - 3aHMMaeT TOJIbKO YacTb | 30HbI 1 pacnono)XeHa y3Kon Nosiocon
wmnpuHon 1 - 4 km BOoab 6epera oT p. M3biMTa go noc. Yy-Lepe. Mo gonnHe p. Coym oHa yxoauT oT bepera Ha
8kM, No p. MauecTa - Ha 7kM. K ceBepy OT 1 30HbI, K BOCTOKY M 3anajy OT Hee pacrojlaraeTcs Ternjas 30Ha 2.
Ee ceBepHas rpaHuua Mo4YTy COBMafdaeT C CEBEPHON rpaHuuen 3oH | n ll, npoxoaawen ot p. Ncoy mo noc.
JlazapeBckoe Ha BbicoTe 200 M Haf ypoBHeM Mops. CeBepHee 30Hbl 2 Ha oTporax rop oo BbicoTbl 300 - 350 m
npoxoauT 30Ha 3. OT noc. JlazapeBckoe Ao noc. Marpu Boosb 6epera mMops, NOAHMMAsAChk MO AOJIMHaM pek
Kyance, Awe, Makorce B ropbl, Bblgensetcs 4 KaMMaTnyeckas 30Ha. Bbilie B ropbl Ha pacrnonoXXeHne 30H,
BblOeJIeHHbIX MO pe3ybTaTaM aHann3a Maxent, cunbHO BANAET yAa/IeHHOCTb OT MOPS U MOHMXeHWe 1aBHoro
KaBka3ckoro xpebTa C 0ro-BoCTOoKa Ha CceBepo-3anag, Bbi3biBatlowwme 6osiee pe3koe noxosiogaHne KamMaTa K
ceBepo-3anaay oT p. LLlaxe. B pe3ynbTaTe K 3anagy ot p. Laxe xonoaHble 30HbLI pacnosiaratoTca 6anmxe K
Mopto. 3o0Ha 5 3anagHee p. LWaxe pacrnonoxeHa Ha BbicoTe oT 300 m go 400, 6-a - oT 400 m go 1200 ™, 7-9 -
Bbilwe 1200 M. BocTo4Hee p. Lllaxe 30Ha 5 pacrnoso)eHa Ha BblcoTe oT 350 M o 1200 M, 6 - ot 1200 M go
1500 M, 7 - Bbiwe 1500 M.

30HbI nMerT Pa3Hble TeMnepaTypHO-B1IaXXHOCTHbIE pPeXxunmbl. CpaBHeHue KIIMMaTU4eCKnXx
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XapaKTEepPUCTUK BbINOSIHEHO B ArcGis. ICTOYHNKOM KNIMMaTUYeCKUX AaHHbIX cny>una 6a3a gaHHbix Worldclim.

AHann3 nokasbiBaeT 6/M30CTb CPeAHUX MECSYHbIX TEMNEPaTyp B 30Hax 1, 2, 3 u 4 B NeTHME MecsLbl 1
6osiee paHHee Havasio MoxoJI04aHNIA OCEeHbIO U MO3AHEE OKOHYaHWe BECHOWM OT 1-1 30HbI K 4-1 (puc 6). CpegHss
rogoBas TemMnepaTypa B 1-i 30He - +14,29C, 2-i - +13,7°C, 3-i1 - +12,89C, 4-i - +13,4°C, 5-i - +10,8°C, 6-i1 -
+9,1°C, 7-n - +5,6°C.
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Puc. 6. 30HanbHbIE cpeaHne Mecs4Hble
Puc. 5. 3oHupoBaHue TeppuTopun Coun no TemnepaTypbl.
BEPOATHOCTW NPOMU3paCcTaHNA PacTEHNA TPEX rpymnn , .
P e . 2 p i Fig. 6. Mean monthly temperature in zones.
YCTONYNBOCTM.

Fig. 5. Maps of zones the probability of distribution
of three plant groups of resistance Sochi.
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Puc. 8. BepossiTHOCTb NPUrogHOCTY 30H ANS
pacTeHnn pasHbIX Fpynn YCTONYNBOCTUN U CpefHne
rofoBble NokKasaTenn TemnepaTyp 1 CyMM OCaKOB.

Puc. 7. 3oHanbHOe cpefHee KOM4ecTBO
0CafKoB.
g, o RE O FEEIE iR (1 ZEies, Fig. 8. The suitability of areas for different
resistance groups of plants and annual mean
temperatures and annual precipitation.

CpefgHee ronoBoe KOJINYECTBO OCAAKOB MOHMXaeTca oT 1 K 7 30He oT 1499 po 1045 MM. 30HbI
OT/INYAIOTCS Ce30HaMM MaKCMMAJIbHOrO M MUHUMasbHOrO BbiMadeHuWsA ocankoB. B 3oHax ¢ l-onm no 4-yio
MaKC/MMaslbHOE KOJINYEeCTBO 0CaAKOB BbiMagaeT 3MMOW, MUHMMAaJIbHOE - JIETOM, B 7-0/ - MaKCUMyM MPUXoanNTCA
Ha feTo, B 5-0M - 6-01 30Hax ABa MaKCMMyMa - 3MON N feToM (puc. 7).

Ha puc. 8 npuBeneHbl AnarpamMmmbl CpegHerofoBbIX TeMMepaTyp U CYMM 0CafKOB, COMOCTaB/IEHHbIE C
BEPOATHOCTbIO MPUIOAHOCTU 30H ANA PAaCTEHUN Pa3HbIX FPYyNn YCTONYMBOCTU. [N AeMOHCTpaLVn pasaninm
MacwTab BEepoATHOCTU B3AT C yBesM4YeHMeM B 4 pas3a. 3a Mopor npom3pacTaHus MPUHATA BEPOATHOCTb
npurogHocTun 0,65.

KnumaT 1 30Hbl XapakTepusyeTcs cCpeaHUMN NONOXKNTENIbHBIMU TEMNepaTypaMn B 3MMHUIA nepuof. OH
Havbonee Tenabl U BraXXHbIN Ha TeppuTopun Co4vn. 30Ha Hambonee NMOAXOAUT pacTeHMsSM 2-0M rpynnbl
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YCTONYNBOCTHU, B HEN CaMas BbICOKas BEPOATHOCTb BbKMBAHWSA PaCcTEHUN 3-e rpynmnbl yCTOMYMBOCTH.

KnuMaT 2 30Hbl HEMHOIO XOJ/I04HEE U CyLle B OCEHHUN, 3UMHUIA N BECEHHUI NEPUOAbI, YEM KaumaT 1-i
30Hbl. MeHbLUMIA Mepunop, ONTUMabHO BbICOKUX TeMMNepaTyp nMeeT 6onbluoe 3HavYeHne An8 npovspacTaHus
pacTeHuin ¢ 6onee OAMTENbHLIM MEPUOLOM PoOCTa W Beretauun. BeposSTHOCTb BbDKUBAHUA pacTeHUn 3-ein
rpynnbl YCTON4YNMBOCTM B HEM HMXKe, OHa BonbLue NnoaAXoauT pacTeHuaMm 1-n rpynnbi.

30Ha 3 xapakTepusyeTcs 6onee X0/J04HbIM KIMMaTOM U CYXUM KIMMaToM, 4eM 30Hbl 1 1 2. Ee ycnosus
04eHb 61aronpuATHLI 418 pacTeHun 1 rpynnbl, 61aronpusaTHbI - A 2-iA, HO He MOAXOAAT ANA 3-W.

TeMnepaTypHbIA PEXXUM 30Hbl 4 HAXOAUTCA B Mana3oHe Mexxay 30Hamu 2 1 3, Ho kauMaT 6osiee cyxon.
30Ha MogxoAuMT AN pacTeHnnm 1 m 2 KaTeropuii, BEPOATHOCTb BbIKUBAHWA pPaCTeHUMA 3-el rpynnbl
yCTONYMBOCTY 621M3Ka K 30HE 2.

TemnepaTypHbIN PeXUM 5 30Hbl 3HAYUTENBHO X004HEee 30H 1 - 4. B Hel MOryT npov3pactaTb pacTeHNs
1-n rpynnbl yCTOMYMBOCTU, OJIA pacTeHWM 2 rpynnbl 5 30Ha - parioH PUCKOBAHHOrO BO3AENbIBAHWSA, OJS
pacTeHunin 3 rpynnbl 30Ha HebnaronpusaTHa.

30Hbl 6 U 7 XapakKTepu3ylTCs HU3KUMKU TemnepaTypamu. JlMb B 6 30HE OrpaHMYeHO MOXXHO
BbIpaLLMBaTb PacTeHns 1 rpynmbl yCTONYNBOCTMN.

kxksk

LeneHne TeppuTopum COYM Ha 30HbI C y4eTOM OUOKIMMATUYECKMX MoKasaTesiell Mo pesysibTaTaMm
aHanuM3a BeposiTHocTen Maxent mo3Bonuna pasgenvuTb pavioH bonbworo Coyn Ha 7 30H MO MPUIrOAHOCTM
BblpalLMBaHNS MHTPOAYLIEHTOB W3 pPa3HbIX PErvMoHOB MUpa. o CpaBHEHMIO C CYLLECTBYOLWUM AeneHUem
Tepputopun Coun Ana uenen UHTPOAYKUUW Ha TPpW 30Hbl, aHaNn3 BbISBUA LOMOJHUTENbHYI 30HY 1,
oTanyatowyocs 6osee NpoAo/HKMTENbHBIM TEMJbIM NEPUOAOM, N 30HY 3, 3aHMMalOLYI0 HEe3HaYUTEsbHYIO
FOPUCTYIO YaCTb MPEXXHEN 30HbI 3, XapaKTepu3syoLyocs 601bWMM KOMYECTBOM 0CaAKOB B JIETHUIA NEPUOL U
6onee TENLIM KJIMMaTOM 3UMON. CAenaHHYIo OLEHKY HaZlo pacCMaTpMBaTb Kak NpeaBapuTesbHYIO.
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Annotation:

MaxEnt method calculated the probability distribution of three
groups of resistance of plants species to Sochi climate based
on the results of the introduction of the 1950 - 1975.
Geographical coordinates locations of plants taken from the
Global Database on Biodiversity (GBIF), the climatic data of
high resolution (30 arc-seconds) - from the global data set
Bioclim for 1950-2000. Modeling was performed on all global
land areas using training data set from 50% of the GBIF
records, in a 4 replicates. For the criterion of habitat suitability
of the territory was used the 10% training presence logistic
threshold because of the data is likely to have some errors. The
Maxent model had an AUC of 0.936, 0.952 and 0.972 for |, Il n
Ill groups of resistance to climate meaning the model fit the
presence data well. The internal jackknife test of variable
importance showed that ‘Mean Temperature of Coldest
Quarter’, ‘Annual Mean Temperature’ and ‘Min Temperature of
Coldest Month’ were the three most important predictors of
habitat distribution. Maps of probabilities of three groups of
resistance of plants for the region of Sochi have been merged
into a multi-channel raster in ArcGIS. With the tools module
Spatial Analysis was performed cluster analysis and
constructed clustering dendrogram. Clusters are merged
hierarchically into seven climatic zones suitable for growing
exotic species. Defined the mean monthly temperature and
precipitation for each zone. The diagram shows the
dependence of the probability distribution of the three groups
resistance from the mean annual temperature and mean
annual precipitation. Describes the climatic conditions of the
zones.
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