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B CBH3H CO B C e  6onee O q e B M n H b l M  BnHRHMeM KnHMaTHYeCKMX 

113~eHeHkl i i  H a  IIpklPOAY B~ICOKOTOPII~~ B KOIIIle 1990-x IVJIOB H a  Q a ~ y n ~ ~ e T e  

~ ~ M ~ o ~ o o x ~ ~ H H o ~  G e o n o r ~ ~ ,  PaCTMTeJIbHOCTII H S I ~ H A I U ~ + T H O ~ ~  3KOnOTMM 

B e ~ c ~ o r o  y H n s e p c H T e T a  6 b m a  ~ ~ u u ~ a n ~ 3 ~ p o ~ a a a  n p o r p a ~ ~ a  GLORIA 
( h o 6 a n b ~ a x  U H ~ L [ M ~ T I I B ~  no r1a6nmne~wm ki M3YqeHHW ~ J I ~ ~ M ~ ~ c K M x  

~ K O C H C T ~ M ) .  ~ P M H H M ~ R  B O  B H M M a H H e  TO,  ZIT0 HCXOANbIe A a H H b I e ,  

x a p a ~ ~ e p ~ 3 y r o q ~ e  6 x 0 ~ ~  a n b n ~ l f i c ~ o r o  nogca, H e  6b1nki 
CHCTeMaTH3HpOBaHb1, a MHOrMX P e r H O H O B  OTCJ'TCTBOBaJIB, GLONA 
6h1na n p H 3 B a H a  Opra l lM3OBaTb  C e T b  IIOJIMrOHOB A n R  ,40n rOBpeMeHHbIX 

H a 6 J I l O ~ e ~ k i f i  3a COCTORHMeM B ~ I C O K O ~ O ~ H O ~  PaCTHTenbHOCTH. qenb 3~0fi 

pa6o~bl s a ~ n m q a e ~ c ~  B 

- n O n y q e H M H  CTaI+JIapTM3HpOBaHHbIX KOJIMYeCTBeHHbIX AaHHblX,  

XapaKTepM3yto l I lHX BhICOTHbIe H3MeHeHHX BHAOBOrO ~ O ~ ~ T C T B ~ ,  BMnOBOSO 

C O C T a B a  M p a 3 ~ 0 0 6 p a 3 H H  C O O ~ U ~ ~ C T B ,  T e M n e p a T y p b l  TIOYBLI M 

n p O n O J I X H T e n b H O C T H  C H e X H O r O  I I O K p O R a  K a K  OCHOBHbIX @ ~ K T O ~ O B  

+ o p ~ ~ p o B a a m  aJ lbn l l$cKHx C O O ~ ~ ~ C T B  B MMPOBOM M ~ C U I T ~ ~ ~ ;  

- 0 U e H K e  I l O T e H ~ M a J l b H b I X  PMCKOB I I O T e p b  6 ~ o p a 3 ~ 0 0 6 p a 3 ~ ~  H 

p e 3 y n b T a T e  KnYIMaTMqeCKRX k i 3 ~ e H e H H f i  n O C P e A C T B O M  CPaBHeHHCIR 

C O B p e M e H H b l X  A a H H b l X  no P a C n p O C T p a H e H H H ,  BHJIOB, coo61aec~s H 

C p e A O B b I X  ~ ) ~ K T O ~ O B  f l 0  B e P T H K a n b H b I M  Pi T O P H 3 0 H T a n b H b I M  

(6~oreorpa@uqec~n~)  I 'paAHeHTaM; 

- c6ope 6a30~oii BH@OPM~QMM AJIR AOnrOBpeMeHHOrO MOHkVrOPMHra 

Bf3AOB H PaCTHTeJlbHbIX C O O ~ ~ ~ C T B  C UeJIbIO BbIHBJIetlMR KJlMMaTklqeCKM 

O ~ ~ C ~ O B ~ ~ H H ~ I X  H 3 ~ e H e H M f i  P a C T M T e n b H O m  IIOKpOBa, BHAOBOrO COCTaBa 

M M H r p a q H u  BHAOB (npeanonarae~ax n e p M o n u Y H o c T b  ~ a 6 n w a e ~ ~ i i  OT 5 
no 10 am 6onee n e ~ ) ;  

-nOJ lyqeHMM KOnHYeCTBeHHblX OUeHOK B p e M e H H b I X  M3MeHeHHfi  

6 u o p a 3 ~ 0 0 6 p a 3 w r t  ki P a C T M T e n b H O C T H  K a K  HCXOnHbIX A a H H b I X  A n H  

~onene i i ,  o q e H a B a m w a x  P H C K M  n o T e p b  6 ~ 0 p a 3 ~ 0 0 6 p a 3 ~ ~  u 
H ~ C T ~ ~ R ~ ~ H O C T ~  3KOCMCTeM (Pauli et al., 2004). 

1-Ia H ~ c T o R w P ~ ~ ~  MOMeIIT GLORW KaK r J l 0 6 a J I b ~ a S I  C e T b  BKnfOYaeT 

B ce6x 62 aKl'HBHb1X nOJIHI'OHa B E B P ~ ~ M U ,  C ~ B ~ P H O ~ ~  M K ) x i ~ o i i  A M e p a K e  

M ABCTP~JIHH, a T a m e  12 n n a H H p y e M b l x .  B P o c c ~ x  K r-rac~orrwe~y 
BpeMeHM co3aa~o r e T b i p e  nonmoaa: B 2001 r. - H a  EOXHOM M ~ O ~ R P H O M  

Ypane, B 2003 r. - H a  C e s e p ~ o M  Ypane ki R 2005 r. - B r o p t r o ~  A n ~ a e  ( ~ a  
T e p p M r o p m  r o c y A a p c T s e H H o r o  n p M p o n H o r o  Gnoccbepsoro s a n o s e n ~ a ~ a  
< < K ~ T Y £ ~ " C K M ~ ~ ) ) ) .  C O ~ A ~ H M ~  n o n M r o H a  Ela 6a3e K~TYIICKO~O 3 a n o ~ e n ~ r ~ ~ a  
cTan0 B03MOXCHLlM B p e 3 y n b T a T e  COTpyflHHVeCTBa GLORIA M WESCO 
MAB B p a M K a x  n p o e K T a  GLOCHAMORE (Global Change and Mountain 
Regions) E ~ p o n e i i c K o f i  KOMacck im (Grabherr et al., 2005). Cneaye~  
O T M ~ T ~ I T L ,   TO B n a H H o M  cnyyae M M e e T  M e m o  n o n H o e  c o s n a a e t t u e  

MHTepeCOB, TaK KaK, C O A H O ~ ~  CTOPOHbI, COrnaCHO C ~ B H ~ ~ C K O ~ ~  CTpaTWHM 

(2000) MOHMTOPMHr HBJDIeTCH 0 ~ ~ 0 6  H 3  OCHOBHbrX 3 a A a 9  ~ H O C @ ~ P H ~ I X  

pesepea~oe H, c npyroii C T O P O H ~ I ,  RUPO 6uoc1+ep~oro p e s e p ~ a ~ a  
npe f i cTaBnr reT  co6oii nonxomwee M e m o  n n R  o p r a ~ ~ 3 a ~ ~ a  n o n R m H a  XOTH 

661 YXCe IIOTOMy, VTO H a  er0 TTePPMTOPMM I9CKJIlOLIaeTCR X O ~ R ~ ~ C T B ~ H H ~ S I  

a e s t T e n b H o c T b ,  YTO m n R e T c R  xopomeii n p e ~ n o c b r n ~ o f i  anx o p r a r l u a a r w u  

n O n r O B p e M e H H O r 0  M O H H T O P M H r a  KJIMMaTHqeCKMX B O ~ ~ ~ ~ ~ C T B M #  H a  

COCTORNMe BblCOKOrOPHbIX 3KOCMCTeM. 

~ O C ~ A ~ ~ C T B ~ H H ~ I ~ ~  I I p k I p o ~ ~ b l G  3 a n O B e A H H K  ( (KaTyElcKkTi i  

p a c n o n o n t e H ) )  B q e ~ ~ p a n b ~ o ~  A n ~ a e  (Pecny6nn~a An~aii) .  I-Ia ero 
T e p p M T o p m  n p e a c T a s n e H b 1  p a s ~ b ~ e  + O ~ M ~ I  ~ ~ L ~ H G C K O ~ O  penbe@a N 
pa3JIMqIIbIe TMnbI  rOPHbIX,  B TOM W I C n e  M BbICOKOrOPHbIX, PaCTMTenbt lbIX 

C O O ~ U J ~ C T B ,  O ~ ~ ~ ~ Y W W H X  OTYeTJrHByH, 6 T p y K T y p y  B ~ I C O T N O ~ ~  IlORCHOCTM. 

B cnny ~ T M X  o c o 6 e ~ ~ o c ~ e t i  s a n o s e n ~ ~ ~ a  H a  ero 6a3e 6 ~ 1 ~ 1 0  p e t u e M o  

O p r a l I H 3 0 B a T b  n o n n r o H  GLORIA. 
A n b n k i G c K a ~  3 0 H a  ( ~ o ~ H O - T ~ H ~ ~ O B ~ I ~ ~  f l 0 R c )  R 3 a n O E e A F l H K e  

npwypoyesa K B b r c o T a M  OT 2000 M H a A  yp. M. (T.H. treeline - rpaamta, 
sbrure K O T O ~ O ~  s c T p e . r a m c f i  r p y n n b r  n e p e n L e B  H e  B b r r u e  3 M) AO 2700 M 

uan yp. M, me a n b n ~ f i c ~ a r l  3 o ~ a  nepexonm B c y 6 ~ n ~ a n b ~ y r o  rroay, 
x a p a I c T e p w y m a y k o c a  c f ~ p a r ~ e ~ ~ a p ~ r o i i  P a c T P i T e n b H o c T b w  c K a n  1.1 O C L I I I ~ ~ ~ .  

C O O ~ U ~ C T B ~  KaK neCEIOr0,  T a K  I4 BbICOKOrOpHOrO nOHCOB 3anOBeAHHKa 

npaKTMqecKI.i n a u r e ~ ~ ~  K ~ K H X - n ~ 6 o  c n e n o t l  awrponore~~oii  11arpy3~~.  B 
~ y 6 a n b n P i i i ~ 1 c 0 i i  sorre ( n o ~ c e )  p e A K o n e c b r r ,  0 6 p a 3 0 B a ~ ~ ? b l e  

n p e M M y m e C T R e H H 0  C O C H O ~ ~  C I I ~ H P C K O ~  (Pinus sihirica) M J ~ M C T B ~ H H A U ~ ~ ~  

ca6apc~oii (Larix sihirica), COYeTalOTCH C TPaBRHbIMH BbICOKOTPaBHblMR 

UeHO3aMH H ~ ~ 6 a n b n H f i c K k i M k i  KyCTapHHKaMM. B a J l b n H f i c ~ 0 6  3 0 H e  ( K ~ ~ H o -  



TyHApOBOM n 0 R C e )  AOMWHHPYIOT aJIbIIMHOTIlnHbIe  nyra M BbICOKOrOPHble  

T Y H A ~ ~ I ,  n p a q e M  B amaeii yacm 3 0 1 1 ~ ~  npeo6na~a to~  X M O H O ( ~ H ~ ~ H ~ I ~  M 

~ ~ M M X A O H O ( I ) I I J I ~ H ~ I ~  a J IbnMHOTMnHbIe  nyra C B O ~ O C ~ O ~ O M  X e n e 3 U C T b I M  

(Aquilegia glandulosa) M 3 M e e f O ~ O B I l M K O M  K P Y n H O U B e T K O B b I M  

(Dracocephalum grandiflorum), a B sepx~efi s a c T k i  a n b n ~ f i c ~ o r o  noaca 
3 T 0  I I p e M M y ~ e C T B e H H O  c ~ 6 6 a n b n ~ e ~ b r e  Pi M B K O B O - C M ~ ~ ~ ~ ~ ~ M ~ B ~ I ~  

(Sibbaldia yrocumbens, Salix turczaninowii) H M 3 K O T P a B H b I e  

c o o 6 w e c ~ ~ a .  H k l ~ a n b H a R  30lla ( ~ O R C )  B K~TYHCKOM 3 a n O B e A I I M K e  

abrpaxeaa ( I ) p a r ~ e ~ ~ a p ~ o  M n p e n c T a s n e I I a  n M o r r e p H b I M u  coo6mec r sa~~  
C K W ,  M O p e H  H ocb~nefi, B COCTaB KoTOPbIX BXOART p ~ 3 J I M Y H b I e  KaMHenOMKH 

(Saxifvaga oppositifolia, S. terektensis), poneona ~ l p ~ o - ~ p a c ~ a ~  

(Rhodiola coccinea) H A p y r t i e  B M A ~ I  ( A ~ T ~ M o B ,  Koponm~ M ~ p . ,  2001). 
Pa6mb1 no o p r a ~ k i 3 a s w ~  r l o n w r o H a  B K ~ ~ H C K O M  s a n o e e ~ ~ n ~ e  B 

p a M K a x  npoena GLOR[A 6 b 1 n n  I-laYaTbI B 2005 r. R K a Y e c T B e  n o n k l r o t r a  

6b1n n b 1 6 p a e  p a C T O K  B s a n a ~ ~ o f i  YaCTM KaTyrlc~oro xpe6~a C e B e p H e e  

03epa T a f i M e ~ b e .  C n e ~ y e ~  OTMeTM'Tb, 4 T O  B b 1 6 0 ~  M e C T a  AnI l  rlOJIMrOHa M 

q e T b I p e x  aeprrrvicra B npenenax r l a ~ e r e ~ ~ o i i  T e p p w T o p s n  x B n n e T c 2  

Kn l Ose BbIM 3 T a n O M  MeTOAMKH GLORIA. T~PPMTOPMR IIOJIHrOHa AOJIXI4a 

nexa-rb B npenenax B n k i R H m  e n a r - l o r o  n o K a n b H o r o  K n n M a T a ,  rAe 
KnUMaTMYeCKMe OTJIRYHSI 06ycno~ne~b1 JIkiUIb B ~ ~ C O T O ~ ~  ki ~ K c I I o ~ M L U ~ ~ # .  

B T l p e A e n a X  TePPHTOPkik i  AOJIXHb1 6 b l ~ b  ~ b 1 6 p a H b l  Y e T b l p e  BepUlMHbI,  

BbICOTbI KOTOPbIX COCTaBJIRlOT T'paAHeHT OT H M X H ~ ~ ~  YaCTM a J I b n M f i ~ K 0 f i  

~ O H ~ I  (treeline ecotone) no npenena B b I c o T H o r o  p a c n p o c T p a H e H H n  

c o c y ~ ~ c ~ b r x  p a c ~ e ~ ~ f i  (nival ecotone). K p o ~ e  T o r o ,  n p e n a m n R m T c r r  

O n p e A e J I e H H b I e  ~ p e 6 o ~ a a k i r r  M K c]?op~e BePUIMH, KOTOpbIe  B H A e W b H O M  

cnpae  AOJIXH~I MMeTb  (POPMY nonororo K o H y c a  (Pauli et al., 2004). B 
X O n e  3KCIIeAMuHH 6 b l n A  ~b16pa11b1 YCTbIpe  BepIIIMHbI, C a M a R  HM3KaR M3 

~ c v r o p b r x  m i e e T  B~ICOI-y 21 80 M H a n  y. M. a pacnonoxeea B ~ - r k i x ~ e f i  racw 
aJIbnMfiCK0fi  30Hb1,  a CaMaSI BbICOKaR AOCTki r aeT  2475 M H a A  yp. M. M 

C O O T B e T C T B y e T  3 K O T O H Y  B e P X H R R  Y a C T b  a J I b n M f i ~ K 0 #  3 0 H b I :  3 T O  

c ~ ~ H H B ~ J I ~ H Z ~  3OHa. T a ~ k i ~  06pa30~, B YMCJIO BePUIMH IIOJlHrOHa H e  BOWJIM 

IIMKM, AOCTI. r ra towMe H k i ~ a n b H ~ f i  3 0 H b I .   TO 06ycnosne110 TeM,  4 T 0 ,  XOTII 

H a  TePPHT0pkII.I  3anOBeAHkiKa  HMeeTCR 6onburoe YMCnO BbICOKMX BepUIMH, 

B C e  OHM, K a K  I l p a B k i n O ,  TPYAHOAOCTYlIHbI  M HaXOnRTCR H a  AOBOnbHO 

6 0 n b W 0 ~  PaCCTORHHki OT  6a3o~or0 J I a r e p R ,  YTO A e n a e T  HeB03MOXHbIM 

BbIlIOJIHeHMe H a  HkiX KOMHneKCa CTaIIAaPTHbIX pa60~, n p e A y C M O T p e H H b I X  

M ~ T O A H K O ~ ~ .  

Cornac~o M e T o A m e  GLORIA H a  ~axnofi  B e p m m e  p a 3 ~ e ~ a m ~ c a  
q e T b 1 p e  C e K T O p a  ( C e ~ e p ~ b I f i ,  I O X H ~ I ~ ~ ,  3ana f lHb l f i  ki BOCTOYHI~I~~)  H a  BbICOTe 

5 M H M X e  ~ e p x ~ e f i  TOYKM ki Y e T b I p e  C e K T O p a  H a  Bb lCOTe  5-10 M OT 

B e p U I M H b I .  Ana K a X A O r O  C e K T O p a  COCTaBJ IReTCR C n H C O K  BMAOB C 

yKa3aHPieM MX npOeKTMBFIOr0 nOKpbITMR. B H M X H ~ G  YaCTM K a X A O r O  M3 5- 
M MeTpOBbIX CeKTOpOB H a  CeBepHOM,  IQXHOM, 3 a n a A H Q M  ki BOCTOYHOM 

H a n p a n n e H M x x  y c T a H a B n M s a t o T c R  ceTrcki  3x3 M, c o c T o a w M e  113 9-14 
M e T P O B b I X  K B a A P a T O B .  An% K p a f i ~ M x  K B a A p a T O B  K a ~ ~ 0 f i  CeTKki  

COCTaBJIREOTCR CnHCKI.1 BMAOB C YKa3aHMeM MX n p O e K T M B H O r 0  IlOKPblTHR. 

T a ~ x e  A n 2  K p a e B b I X  KBaApaTOB BbIrIOnkIReTCR IlOACYeT YaCTOTbI BMAOB 

C MCnOJIb3OBaHMeM 1x1 M PaMKM, P ~ ~ A ~ J I ~ H H o ~ ~  H a  100 AeL(HMeTPOBb1X 

m e e K .  n p ~    TOM 3 a n o n 1 1 ~ e ~ c ~  ~ a 6 n k i u a  ~3 100 CTOJI~IIOB, no q k i c n y  

f leUMMeTpOBbIX HYeeK, M YkiCna CTpOIt,  C O O T B e T C T B y I Q ~ M X  YMCny BMAOB 

B ,QIAHOM MeTPOBOM K B m p a T e .  B UeHTpaJ IbHOM IcBaApaTC K ~ > K A O #  3x3 
M CeTKIl H a  r J I y 6 k i H e  10 CM 3 a K a n b l B a e T C R  TepMOAaTYMK, p a ~ ~ ~ l i f ~ a ~ l ~ b ~ f i  

H a  noqacosyto s a n c l c b  T e M n e p a T y p b r .  H o n o m e ~ ~ e  c e K T o p o n ,  3x3 
KBaApaTOB M TePMOAaTYMKOB PerBCTJJkiPYeTCII M A a I I H b I e  3aHOCRTCR B 

COOTBeTCTByWwMe (POPM~I .  B COOTBeTCTBylOqk ie  c]?0p~b1 3aWOCRTCR A 

A a H H b I e  no 0 6 c l n u m  M Y a C T O T e  B A A O B  B C e K T O p a X  M H a  M e T p O B b I X  

K s a A p a T a x .  Bcero H a  K a x a y I o  ki3 Y e T b I p e x  B e p r r r a I I  n o m r o H a  s a n o n ~ ~ l e ~ c r r  

44 OOPM~I.  K p o ~ e  TOrO,  o6qwB Bkin  BepIIIMH, CeKTOpa,  K p a e B b I e  KBaApaTM 

C 0 n M ~ b I B a e ~ 0 f i  p a C T H T e J 1 b H O C T b I i j  M U e H T p a n b H b l e  I C B a A p a T b I  C 

TepMOflaTYkiKaMH @ o T o ~ ~ ~ @ P T ~ ~ W T C R  ( K ~ K  MMHHMYM 58 KaApOB H a  O A H y  

n e p m ~ ~ y )  (Pauli et al., 2004). 
B CBX3M C TeM,  YTO ~ a H H b 1 f i  MOHMTOPMHr MMeeT  ~ 0 . J I r 0 ~ ~ 0 ~ ~ b I f i  

xapamep, norta n p e x A e a p e M e H E r o  A e n a T b  ~ a ~ k i e - n w 6 o  B b r B o n b r  o 
H a n p a B n e H H o c T k i  n p o u e c c o B  ~ ~ ~ B M T M R  B b l c o K o r o p H b r x  a n b n a f i c ~ a x  

3KOCkiCTeM. T ~ M  H e  M e H e e  ~ ~ I J I M  IIOJlyYeNbI 6 a s o ~ b l e  ~ a H H b 1 e  no BMAOBO'MY 

~ O ~ ~ T C T B Y ,  0 6 H n M I O  B R A O B ,  a T a K X e  KJ lMMaTClYeCKl lM YCJlOBMRA4 

~ o ~ M M ~ o B ; ~ H M R  a n b n A f i C K M x  c o o 6 ~ e c ~ ~  (cM., H a n p a M e p ,  ~ a 6 n .  1). 
A ~ H H ~ R  n p O r p a M M a  MOHMTOPMHl'a o 6 n a ~ a e ~  PRAOM npeAMYI1JeCTB. 

C B l l 3 a H H b I X  C X O P O U I O  I ~ P O P ~ ~ O T ~ H H O ~ ~  M ~ T O A U K O ~ ~ ,  I T p e ~ e . n b H 0 f i  

c ~ a r 1 ~ a p ~ u 3 a u ~ e f i  M Spop~an~3asaeii ~ a 6 n w n e ~ ~ f i ,  a T a r c x r e  C M C T ~ M O G  
X p a H e H M R  p e 3 y J I b T a T O B  MOHkiTOpMHra  B c f 1 0 p ~ e  M H T ~ ~ ~ K T & ~ B H O ~ ~  6 a 3 b 1  

AaHHbIX, A O C T Y ~ H O ~ ~  A n R  BCeX y%iCTHMKOB CeTN GLORIA.  TO A i X a e T  

ee n e p c n e r t ~ ~ ~ ~ o f i  nnrr ~ c n o n b 3 0 s a ~ ~ x  B O x p a f m e M b I x  T e p p M T o p m x  

An~ae-Cmrr a A p y r k i x  r o p H b r x  peruoaos. 
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