
OTVET PAIGOVEI'O CEMEIHAPA I I 0  P A ~ O H Y  48 
(na-Xoh, CIIIA, 15-26 mom 1998 r.) 



OTVET PABOYEI'O CEMHHAPA rl[0 P A ~ ~ O H Y  48 
(3-la-Xo-, CIIIA, 15-26 mom 1998 r.) 

1.1 Pa6omfi cemmap no P d o q  48 n p o x o ~ m  c 15 no 26 mom 1998 r. B IOro- 
3aI IaAHOM q e H T p e  ~ ~ I ~ O I I P O M ~ I C J I O B ~ I X  H c c J I ~ A o B ~ H H ~ ~  ( n a - X o f i R ,  CmA). 
C O ~ ~ I B ~ ~ I ~ H M  H a   TOM cemmape 6bn-1 P. X~IOHTT. 

1.2 Pa6osurB CeMHHap OTKPbIJI n[. CMHT, H.O. AHpeKTOpa K ) P o - ~ ~ I I ~ A H o I ? o  

q e H T p a  pb16011pom1crro~bnr Hccrre~osaHE@. 

2.1 ~ c I I o J I ~ ~ o B ~ H H ~  PeTPOCIIeKTYIBHOI'O aHZUIH3a BpeMeHHbIS PsiAOB AaHHbIX, 

co6pa~~b1x IIO HeCKOJIbKIiIM YWlCTKaM H IIepeAaHHbIX B WG-EMM, 1103~0~1mo 
BbWBHTb H3MeHYXBOCTb 3KOCYICTeMbI B P ~ o H ~  48 (IOP aTJIaHTH'QeCKOlX CeKTOpa 

K)~KHoI?o O K e a H a ,  CM. PHC. 1). HaIIpn~ep, rOAOBaR YI3MeHrIHBOCTb 

IIpoIIopqnoHaTIbIloro IIoIIoJIHeHm ~ p m ~  (Euphausia superba) &ma o I I n c a H a  no 
p e 3 y J I b T a T a M  C'beMOK, IIpOBeAeHHbIX B p a f i 0 H e  A H T ~ ~ K T H ~ ~ C K O I ' O  II-OBa 

( ~ ~ O F T ~ ~ O H  48.1), H3MeHYXBOCTb B PeIIpOAyKTHBHOM YCIIeXe 11o~pe6nm- KPWIb 

XH~HYIKOB,  ~ ~ ~ M H O X ~ I O ~ H X C R  H a  cyme, 6b1na onpeAer reHa  B p e s y n b ~ a ~ e  
IIpOBeAeHHR MOHHTOPHHra OKOJIO K)lKHofi ~ ~ O P I \ Y I H  ( T ] [ o A ~ ~ ~ ~ o H  48.3), a 
UI3MeHqHBOCTb JIeAOBOrO IIOKpOBa 6bma OIIHCaHa 110 AaHHbIM, IIOJIYW3HHbIM H 3  

p d o ~ a  K l x u m s  Opme8cm.x 0-BOB ( I l o ~ p a B o ~  48.2). 



2.3 Ha CBoeM CoBeIQamH 1996 r. H a ~ b ~ f i  KOMHT~T COrnaCmcR c 11pocb6ofi 
WG-EMM 0 IIpOBeAeHHH CeMHHapa, HccneJqyIoIqero B3aHMOCBR3b M e q Y  
npovrcxo~zTqnMvr B P d o ~ e  48 IIpoqeccaMn (SC-CAMLR-XV, WHKT 5.25), H B 
1997 I?. CHOBa l'IOJ(YepKHYJI H ~ O ~ X O ~ H M O C T ~  IIpOBeXeHIWI T a K O r O  CeMHHapa (SC- 
CAMLR-XVI, IIYHKT 6.50). 

2.4 B ~ p y r  3 q a u  pa6overo cemmapa ~xoqmo:  

(ii) onpeAeneHme cTenreHyr CornacosaHHocTn n o ~ a 3 a ~ e n e f i  MexAy 
JWaCTKElMH H JlJWIUee 06axc~e~ule  ~ ~ R 3 e f i  MeRRAY I I o ~ P ~ o H ~ M E I  48.1 
( A H T ~ ~ K T H Y ~ c K H ~ ~  II-OB), 48.2 ( D I R H ~ I ~  O P K H ~ ~ ~ C K M ~  0 - ~ a )  M 48.3 
( K ) ~ ~  l'eoprm) ; 

(iii) pazipabo~~a pa6omm r m o ~ e 3 ;  H 

(iv) IIpeRcTasneHvle Ha paccMoTpeHyre coserqaHnsr WG-EMM 1998 r. 
0630pH0IW OTYeTa. 

2.6 EbIJI0 3aMeYeH0, YTO CKOpee BCePO E M  OAHa YI3 3Tm PHIIOTe3 He REUlReTCR 
~ e p ~ o f i .  T ~ M  He MeHee OHJZ IIPeACTaBJISTIOT ~060fi Kpafi~He TOYKH B CIIeKTpe 
B03MOXHbIX C Y I T Y ~ H ~ ~  H C CTOB II03HqHH MOPYT IIOMOYb B AOCTHXeHMH qWIefi 
cemmapa. 

(i) IIOJIyYeHHbIe ( H ~ o ~ R ~ ~ T ~ J I ~ H O  C HCIIOJ'Ib30BaHHeM CTaHAaPTHbIX 
M ~ T O ~ O B )  Xi0 Ha60pa~ AaHHbIX IIOKa3aTenH 6bIJIH IIpeACTaBJIeHbI A0 
HaYrana cemmapa; 



2.8 ~ J I R  I I O A r O T O B K m  K IIpOBeAeHBIIo pa6osero C e M M H a p a  ~pebosarrocb, KCT06b1 

y s a C T H M K M  IIpeJ(CTaBMn[M I I O K a 3 a T e J I M .  T m x e  6bLTI0 B b I C K a 3 a H O  I I O X e J I a H M e ,  

sT06b1 J40 C e M Y I H a p a  F a C T H M K M  I I ~ O a H C U I H 3 M p O B a T I M  CBOM A a H H b I e  ( H a I I p M M e p ,  

MCCJIeAOBaJIM C B O ~ ~ C T B ~  I I o K a 3 a T e J I e f i ,  I IpOBeJIM M H O ~ O M ~ P H ~ I ~ ~  a H E U I H 3  M T.A.) H 

~ O J I O ~ M  H a  cemmape cson pe3ynb~a~b1. 

(i) CDmzivrsec~asr: cpeAa - A. AMOC (CUTA), II. T p a T a H  ( C o e ~ y r ~ e ~ ~ o e  

KO~OJI~BCTBO) I!f M. H w a ~ 0 6 y  ( R n o m ) :  
(a) ~ o p c ~ o f i  neg, 
(b) WKYJI5I I JP7  

(c) rqporpa@m, 
(d) M e T e o p o n o r m ,  M 

(e) TemepaTypa nosepmocTur MOPE (TIIM) . 

(ii) E n o ~ m e c ~ a r r  cpeAa - B. noe6 (CLZIA): 

(a) QIYITOM~HKTOH, PI 

(b) 3 O O M a H K T O H .  

(m) 3 a B M c M M b 1 e  B q b I  - Hx. K p o ~ c a n n  ( C O ~ ~ M H ~ H H O ~  KO~OJI~BCTBO) I4 

Y. Tp-smmc (CUTA): 
(a) IiIHAeKCbI CEMP, 
(b) myrme I I O K ~ ~ ~ T ~ J I M ,  M 

(c) Bvr3yWIbHbIe H ~ ~ J I I O A ~ H Z Z E I  M crryYm B b I J I O B a  KmTOBbIX.  

(iv) K p ~ r b  - AX. YOTKPIHC ( C O ~ ~ M H ~ H H O ~  K O ~ O J T ~ B C T B O )  M B. 3 M r e J I b  

(T'ep~amz) : 
(a) ~ e ~ o r p a @ m ,  
(b) n o n o n H e m e ,  

(c) s u r c n e I i H o c T b  M P a c r C p o c T p a H e H u e  IIOCTJIHYHHOYH~IX @OPM (IIO 

p e 3 y n b ~ a ~ a ~  T ~ W I O B ~ I X  B ~ I ~ O P O K  PI aKycTmecRyM CS~MOK), 

(d) Y x c n e H m c T b  M PacqocTpaHeme JI~IHHOYHHX GOPM, M 

(e) AaKKbIe, noqmeH.mIe B pe3ynbTaTe npoMbIcna. 

2.10 Bce K O O p A M H a T O p b I  p a C I I p O C T p a H M n [ M  3 a I I p O C b I  0 A a H H b I X  C p e A M  y Y e H b I X ,  

~ ~ ~ o T ~ M I I I J E C  B C O O T B e T C T B y I o w  o ~ J I ~ c T H X  M C ~ e ~ O B E l H H X .  



2.11 BO BCeX qHpKyJISpax IIOA~epKHBWIOCb, YTO IIPeACTaBJIeHHbIe AaHHbIe H 

pe3yJIbTaTbI CeMHHapa ~ Y A Y T  ICICIIOJIb30BaTbCXI TOJIbKO H ~ ~ H ~ I M  KOMXTeTOM H 

eIW BCIIOMOraTCYIbHb~ OpFa+rEMPf. OCHOBH~I~ IIpaBa ~ B T O ~ O B / I I ~ ~ ~ C T ~ ~ T I R I O ~  

AiLHHbIe J I ~  perynnppTcs AHTKOMOM B p a ~ ~ a x  AoKpeHTa "I/Icnronb~osa~yre 

A-IX AHTKOMa H ~ o c ~ y n  K m" ( K ~ K  I I ~ H B O ~ H T C ~ ~  B oTseTe SC-CAMLR-XIII, 
Ilpmoxexme 10). 

2.12 AJIS pacqocTpa+reHm mCpop~aqurvl o  pyre PaccMaTpmaemxx cemnxapoM 
BOII~OCOB, HCXOAH~IX MaTepnmax H opra+rur3aq~ul cemHapa P. X b m m ~  C O ~ J ~ J I  

~ e 6 - c a f i ~  CO CBO~OJ(HMM AOCTYIIOM AJIS BCeX IIOTeHqHWIbHbIX YYaCTHHKOB. 

~ o K ~ ~ ~ T ~ J I H ,  C H ~ ~ ; S Z ~ H H ~ I ~  IIepeKpeCTHbIMH CCbIJIKaMH 110 THIIY ( @ H ~ H Y ~ c K U T  

CpeAa, ~ H o T H Y ~ c K U T  CpeAa, KpHJIb H 11o~pe6n~mrqyre KpHJIb BIVIA~I) PI IIO 

re~I?pa@Hse~KvrM pafi0HaM (noApafi0~ 48.1 - A H T ~ P K T H Y ~ c K H ~ ~  II-OB, ~ O A P ~ ~ ~ O H  

48.2 - I O m b ~ e  Opmeficme o-sa, H I l o ~ p a i 3 0 ~  48.3 - IOmasr I'eoprm), B~IJIH 
Tamce noMeqem1 H a  B~~-c&T.  

2.14 Ancr IIpOBeHeHHS pa60Tb1 110 OqeHKe H aHaJIH3y AaHHbIX 6b1no 

c @ o p q o s a ~ o  m ~ b  n o A r p p ,  a memo:  

(i) no Q>ur3mec~ofi cpeAe ( ~ o o p ~ m a ~ o p  - n. Tpa~aH), CM. P a 3 p  3; 
(G) 110 ~ Y I O T E ~ ? X ~ C K O ~ ~  CpeAe ( K O O ~ ~ Z E I ~ T O ~  - B. J'Ioe6), CM. P a 3 ~  5; 
( )  IIO KPNJIIO (KOOP~XIH~TOP - AX. YOTKXHC) , CM. Pa3AWI 4; 
(iv) IIO O ~ H T ~ I O ~ M  H a  CJTKIIe XIKqHvrrtaM KpIUIFI ( K O O ~ A H H ~ T O ~  - n. E o a ~ ,  

Coe~memoe  Koponre~c~~o)  , CM. Pawen 7; 
(v) 110 IIHTaIoqHMCS KpYmeM XHqHHKaM (JIeJ(SHUT pb16a H K H T ~ I )  

(~00pflUHaT0p - H. ~ B ~ ~ C O H ,  CO~AUH~HHO~ RO~OJI~BCTBO), CM. P a 3 p  6. 

2.15 A v r c ~ y c c n ~  110 B ~ ~ H M o ~ ~ ~ ~ c T B J ~ ~ I O  MezRAy 0~py~a101qefi  cpe~ofi ,  
I I O T ~ ~ ~ J I S ~ M ~ I M  B ~ O M  H x n n p m c ~ ~ ~ f  K O O ~ ~ ~ O B ~ J I H C ~  IO. Map@ (Coepmemoe 
KO~OJI~BCTBO); CM. p a 3 ~ ~  8. 

2.16 PaBovvlii cemHap paccMoTpenr ,qmbIe no ~ w m ~ e ~ y  M neTHew IIepnoRaM. 

Ha 3HMHHfi IIePHOA ( O ~ ~ I ~ H O  C MUT IIO O K T R ~ P ~ )  IIPUIXOAMTCS 53[aTa CMeHbI 

pa36n~oro raga AHTKOMa, KOTOPM~~ npoAonxaeTcx c 1 HIOJIXI IIO 30 M I O ~ .  B 
oTseTe ~ ~ I J I H  IIPIEIRT~I me,qyrompe 0 6 0 3 ~ a s e m :  

(i) 3 m ~ a  - ~ a n e q a p m ~  IWA H ~ ~ J I K ) A ~ H I ~ ,  Harrpmep, ppmxbIe 3a arrpenb 

mvr aBrycT 1991 r. 0603~asem11991 r.; 

(U) JIeTO 0 6 0 3 ~ a s e ~ o  KaK pa36n~b1fi POA, T.e. 1990/91 r. AJIS rOAa 
AHTKOMa 1991. 

2.17 ITporpaMmoe 06ecnrese~ure, c I I O M O ~ ~ ~ I O  KoToporo I I ~ O H ~ B O ~ J I O C ~  @ o p ~ a -  
TylPOBCiHPIe T \ ~ ~ $ E K o B ,  He IIO3BOJIvuTO IIOJIHOCTbIO IIPYIMeHyITb AaHHbIe AO=eI3DI5X, 

H IIOSTOMy AJIR Ce30HOB yKa3aH KWIe~,Z(ap~b1fi FOR, C O O T B ~ T C T B ~ I O ~ E ~  KOHW 

Ce30Ha. B TaKOM BHAe, 0603HaseHHe 3HMHUIX Ce30HOB COOTBeTCTBYeT 0603~a- 

Y e m M  B TeKCTe, a n e T m  Ce30HOB - 06bTXHoMy ~ ~ ~ ~ H T o M Y  IWm AHTKOMa. 



3.1 H a x o ~ S I I q n e c c r  B pacnopcrxemx noArpynm1 p m m e  IIO o~pyxamqef  cpeAe 
6b1JIH O T H O C H T e J I b H O  O r P a H Y I Y e H b I ,  YI H e  6b1no B 0 3 M O X H O C T H  IIOJIHOCTbIO 

I I p O a H a J I H 3 H p O B a T b  B C e  B a X H b I e  AJIR IJ,eJIefi C e M Y I H a p a  BOIIPOCM. n0APpyIIIIa 
O T M e T H J I a ,  Y T O  C Y q e C T B Y e T  3 H a Y Y I T e J I b H O e  KOJITIVIYCCTBO J I H T e p a T y p b I  110 

( P ~ ~ m e c ~ o f i  cpeAe IOxs~oro orcema, B TOM yyrcrre no M O ~ I O  C K O T ~ .  Tamice 6bm0 
OTMeYeHO, Y T O  B HaCTOSIIQee BpeM53 K)XHbIfl OKe2l.H I4 CYICTeMa B~Z%I! IMOJ(~~~CTB~ B 

K)TKHOM I I O J I y I l I a p H H  C J I y X a T  I I p e A M e T O M  YIHTeHCYIBHbIX H c c J I ~ A o B ~ H H ~ ~ .  

TnoCTIeJIJIDIqne KOMMeHTapIDZ IIPHBOASITCSI C ~ e ? . O M  3Tm MOMeHTOB. 

3.2 P ~ c c M ~ T ~ H B ~ E ~  @ H ~ Y I W ~ C K Y I O  C p e A y  K a K  Y a C T b  3KOCHCTeMb1,  I I O A P P Y I I I I a  

I I O A Y e p K H y J I a ,  Y T O  H W O  OCTOpOxsHO IIOAXOAVrTb K Z U 3 T e p I I p e T q I 4 3 I  B ~ ~ E ~ M o c B S I ~ ~ ~ ~  

M e q y  @ m 3 l z r . u e c ~ o B  H 6~0~1oruruec~ofi cpe~ofi Pafio~a 48. Bbmo IIPYI~H~HO,  YTO 

~ I I P o I Q ~ H H ~ M  B3FJISA H a  @ ~ V J X ~ C K ~  Cpe,L(y BPXA J I H  C O O T B e T C T B y e T  P e W I b H O C T H .  

(i) J I ~ A o B ~ M  IIOKPOB C 1987 110 1997 I?. - IIoJIJWCeHHbIfl IIO AiLHHbIM HaTTXHKOB 

I I ~ C C H B H O ~ ~  M H K ~ O B O J I H O B O ~ ~  P a f i H a q H H  RJISI A H T ~ ~ K T Y ~ ~ ~ C K O I ' O  11-OBa, 

Opmef i cm 0-BOB, Dxs~of i  reoprm H ~ o p x  C K O T ~ ;  

(ii) TTnM C 1981 IIO 1998 I?. - IIO A a H H b I M  H ~ ~ Y I o H ~ T I ~ H o ~ o  q e H T p a  

~ T M O C @ ~ ~ B ~  H c C J I ~ A O B ~  (NCAR) ; 

(iii) npo@ma TemepaTypbI c 1990 IIO 1998 r. - IIO A ~ H H M M  m ~ e p e ~ d  c 
IIOMOHI$IO T e p M O C O J I e 3 0 H A a  B paa0~e 0-Ba %I~@~HT,  B b I E O J I H e H H b I X  B 

p-ax nporpaMMb1 CIIIA AMLR; 

(iv) TemepaTypa ~ o 3 ~ y x . a  IIO C T ~  I l m ~ e p  c 1947 no 1996 r.; 

(v) W e K c  K O J I ~ ~ ~ H U ' ~ ~  q o n y I B a  ApejiLRa (DPOI) c 1982 IIO 1994 r. - pazm~qa 
B AaBJIeHI4H H a  y p O B H e  M O P S  MeXCAy P Y I o - h J I b e I W c  H BcIIepaHcofi; 

(vi) W e K c  ~ o n e 6 m d  m x s ~ o r o  o K e a H a  (SOI) c 1951 IIO 1998 r. - pa3-a B 

AaBJIeHBIU H a  y p O B H e  M O P 2  Me- A ~ ~ B Z U ~ O M  H TZUITH; I4 

(vii) YrHAeKcbI  TTnM ~ J I ~ - H H H ~ O  (EN) c 1950 IIO 1998 r. - r A e  ENl+2  
OTHOCcJiTCSI K BOCTOWO~~ Y a C T H ,  E N 3  - K q e H ~ p W I b ~ 0 f i  Y a C T H  H E N 4  - K 

~ ~ I I ~ A H O ~ ~  s a c T H  Tmoro o K e m a .  



3.6 Il. Tpa~aH omcan AaKHbIe TIlM (NCAR) no pai%orry IOxc~ofi reoprm (WS- 
Area48-98/10). A ~ H H ~ I ~  6bmn O T O ~ P ~ H ~ I  n3 rn06anb~ofi 6 a ~ 1  ASLHH~IX NCAR, 
me~oqefi  rrpoc?.paHcTBemoe pa3pememe lo ~ o n r o ~ b ~  Ha lo m ~ r p o ~ b ~  n BpeMemoe 
pa3pememe 1 Mecrrq. &wm~e nonyuem1 Ha ocHoBe O I I T ~ ~ J I ~ H O ~ ~  mTepnonrrqmm 
RaHHbIX AVHRR ( Y C O B ~ ~ I U ~ H C T B O B ~ H H O ~ ~  PaAYIOMeTpYIM OYeHb BbICOKOrO 

pa3pemem) n A-IX, nronyuemrx c 6 y e ~  n ~opa6nefi (CM. Reynolds and Smith 
1994). Ta~urce me~~urcb A-1e NCAR c HegenbHbm pa3pememeM. 

3.7 A. AMOC OIIDCaHBIe AaHHbIX TepMOCOIIe30H~OB, I43MepeHBbIX B PaMKCtX 
11porpa~~b1 CDA AMLR, ~o~opacr :  c 1990 r. exceroAHo II~OBOAYIT zm~epe~ursr 
@m~~o-o~ea~orpaCpn73:ec~m C B O ~ ~ C T B  BoAHoro c ~ o n 6 a  B pafio~e o-sa 3 n e @ a ~ ~  
( ~ 0 ~ p a f i 0 ~  48.1). KaxcJqbIfi P O H  IIPOBO~YITCS ABa ~ O - ~ ~ H ~ B H ~ I X  pefica CO 

C T ~ H J ( ~ ~ T I ~ ~ Z X ~ O B ~ H H O ~ ~  C ~ T K O ~ ~  IIpo@PIJTefi IIO r~pOTIOrYIW3CKEXM CTaHqEISM, 
Bbmonmemm AO rny61mm 750 M ( m n  ,qo p a  B MecTax c rny6molc? Memme 750 
M). I l e p ~ b a  pefic exeropHo n p o ~ o ~ n ~ c ~  B sr~sape-Cpe~pane, a B T O P O ~ ~  - B Cpe~pane- 
MapTe. I ' I o ~ ~  r q p o n o r n q e c m  C T ~  110 cmKe AMLR, nc~~onb~osa~mnecrr  
Ha p a 6 o ~ e ~  cemmape, I I O K ~ ~ ~ H ~ I  Ha pnc. 2. 

3.8 M. Hara1306y npeAcTaBm gaKHb1e IIO p a ~ i ~ q e  B H a m e m  H a  ypoBHe MOPS 

(SLP) IIpOJlvIBa Apefma, C O O ~ ~ H B ,  VTO 3Tn RaHHbIe MOryT YrCIIOJIb30BaTbC5I 

AJIR OIIEICaHElS ~ ~ o c T ~ o @ ~ I Y ~ c K I X X  3aIIaAHbIS BeTpOB. 3TYI AaHHbIe ~ M T I H  

paccmTaHb1 K ~ K  pa3~mqa B AaBnemn Ha ypoBHe MOPR M e q y  Pmo-I'anberoco~ 
(51°32'~o.m., 69"17'3.~.) n c ~ m q e f i  3c11epa~ca (63"24'1o.m., 56"59'3.~.). AaHHb1e 
6b~1y1 Y13BJIeYeHbI H 3  B C ~ M E ~ P H O ~ ~  6asb1 AaHHbIX 110 MeTeOPOJXOI'I4I;II IIPYI3eMHOrO 
cnorr, n r p e ~ c ~ a s n e ~ ~ o f i  %IOHCKO~~ M ~ T ~ o ~ o J T o P ~ I Y ~ c K o ~ ~ ? ~  cnyx6ofi. M. Hara~o6y 
c o o 6 ~ ~ ,  YTO 60nbmme nepenraRb1 B gameHm Ha ypoBHe MOPS (SLP) C B H ~ ~ H ~ I  c 
C m b H b I M y l  3aZlqHbIMVI. BeTPXMPl, a HYI3Rure - CO c n a 6 ~ m  3aIIqHbIMEI BeTpXMPl; 
c m a  3a11qm1s BeTpoB onpexeJIrreT ~ a c m ~ a 6  rrepeHoca 3mma (Defant, 1961). 

3.9 Bo Bpem CoBeqaHm Pa6ovef rpyrrnrb1 IIO ~ p m ~ o  1991 r. (SC-CAMLR-X, 
Ilpmoxeme 5) 06cyqancrr ~onpoc o HepeHoce ~ p m  B Pai%o~e 48 B p e 3 y n b ~ a ~ e  
o6qefi q ~ ~ p ~ y n c r q n n  oKeaHa. Ebmo nrpewoxceHo ~pyr ~ Y I I I O T ~ ~ ~ I ,  Kacamqmcrr 
II0~JIRIIJTfl KplZJIH B IIoApai%oHa~ 48.1, 48.2 YI 48.3: (i) 3aIIaC B K-OM IIo~pai%oHe 
CyIH,eCTByeT He3aBYrCulMO O T  ApJTUIX; (ii) BeCb Pafi0H 48 YIMeeT ORXXH, e~YIHb1fi 
3aIIaC, W I Y I  (iii) AI-IT~PKT~~CICU~~ 11-OB RI3JIIIeTCEI: OCHOBHbIM YICTOUHKKOM KPMnR, 
~o~opbrc?r nepeHocnTcrr IIO I I O A ~ & O H ~ M  r~urp~ynrrqefi oKeaHa. Ebma p a 3 p a 6 o ~ a ~ a  
cxeMaTYruecKarr AnarpaMMa, I I O K ~ ~ ~ I B ~ I ~ ~ ~ R  o61qy1o q~~p~ynsrqmm, PI 

npeAnoxeHa IIpocTarr KoHqerzTyanbHarr Mojqenb. O ~ ~ a s a r r :  npeAnovTeHvre 
rzlno~ese (iii), PaBovacr: rpynna no ~ p m m  peKoMeHAoBana, Y T O ~ ~ I  Hayu~b~f i  
K O ~ I T ~ T  y ~ m  BHvIMamze n3yuemo ~ e v e m  n B ~ ~ Y I M O A ~ ~ ~ C T B ~  @ m m e c m  n 
6uronormecmxx npoqeccoB B Pai%o~e 48. 

3.10 Ha COBeqaHm Pa6ovefi rpyIIIIb1 110 KpUUIK) 1994 r. 6bIJIH PaCCMOTpeHbI 
BOIIPOC~I 6no~accb1 YI IIOTOKOB ~ p n n r r  (SC-CAMLR-XIII, I lpHnoxce~~e 5, 



HoIIoJIH~HH~ D). Hpu oqeHKe @~KTOPOB, B J I ~ I O ~ ~ ~  H a  IIepeHOc ~ p m x ,  P a d o v a ~  
rpynna IIO K P ~ I O  paccMoTpena oTveT Padovero cemHapa IIO oqeHKe @ ~ K T O ~ O B  

IIepeMeTeHm KPULTIR, HCIIOJIb30BaBIlleI'O B CBOHX PaCYeTaX AHT~PKTHY~CKYK) 
MoAerrb BbIcoKoro pa3peme~nx (@PAM), H cpaBHnna p e 3 y n b ~ a ~ b 1  c 
P~ocT~o@HW~CKHM TeseHHeM, PaCCvHTaHHbIM 110 HeKOTOPbIM CmeCTBYIOqMM 

rqporpa@mecmm A-IM no Paijro~cy 48 Cq-~e nrporpaMMb1 AMLR r r p ~   TOM 

He ncnonb3o~anvrcb). @PAM Aana c ~ o p o c ~ n ,  ~ H ~ ~ H T ~ J I ~ H O  rrpeBbImaIoqme 

CKOPOCTH, PaCCWITZlHHbIe 110 pe3yJIbTaTU IIpSMbIX H 3 M e p e ~ H 8 ,  He BbIIIBHJIa 

IIpOTHBOTeqeHPIR B AHT~PKTVIY~CKOM d e p e r o ~ o ~  TeveHHBI H He CMOFJIa yYeCTb 

Ce30HHyIO YI3MeHWIBOCTb IIOTOKa. Pa60vas rpyIIIIa IIO KpEUIH, OTMeTIWIa pa3- 
MeXCAy TeopHef H I I ~ ~ K T Y I K o ~ ~ ,  IIOJIe3HOCTb IIOBTOPHbIX M ~ J I K o M ~ c ~ T ~ ~ H ~ I X  

C%eMOK H CTOXWO IIepeA CHHOIITHT-XeCKHMH C%eMKaMH 3aAaVy pa3peIUeHPIR 
IIp06JIeMb1 nepeHoca. B 1994 r. ~ I C J I ~  o TOM,  TO ~ p m b  xmxeTcx rtaccmBm,IM 

O ~ ~ ~ K T O M ,  ~pe f i<py Ioq  u r 3  nrojqpaijro~a B q p a i j r o ~ ,  no mixem pa6ovef rpymo61, 

IIPeHCTC%BJIl.vra co6of B O 3 M O ~ O  BePHYK) TWIIIOTe3Y. 

3.11 IIo~rpyrma paccMoTpena Bce nrpeAcTaBneHHbIe H a  ceMYrHap AaHHbIe H 

c@op~ynapo~ar ra  p x ~  KnIoveBbIx Anx qenef ceMurHapa BOIIPOCOB. IIpn 
OIIpejJWIeHHH 3TYUL: BOIIPOCOB 6bIJIH PTeHbI HOBbIe pa6oTb1, yKa3bIBaIOme H a  

BaXCHOCTb K P Y I T H O M ; ~ C I L I T ~ ~ H  I I P O q e C C O B  @ Y I ~ Y I Y ~ C K O ~  CpeAbI. OCHOBHMMH 
paccMoTpemIma H a  c e m a p e  ~onpocamx 6~~1ur: 

(i) Cnyxca~ JIH ~a60pb1 AamxbIx TIIM, nonyueHHbIe NCAR, rrpmememm 
rrpn6~1meme~ AJEI TemepaTypbI o~earra? 

(ii) E C T ~  JIH B P a f o ~ e  48 P J I O ~ ~ J I ~ H ~ I ~  a ~ ~ o c @ e p ~ b ~ e  C ~ H ~ J - I ~ I  (~arrpmep, 
SOI) ? 

(iii) IIpo~~JI5ieTcsl JIH B O ~ J ( ~ ~ C T B H ~  3THX ~ T M O C @ ~ P H ~ I X  CHrHaJIOB B 

IIOBepXHOCTHOM CJIOe oKeZlHa? 

(iv) E C T ~  JIH CBySqeTWIbCTBa MHOrOJTeTHYM CtIl?HaJIOB B OKPYXCE~IOIIT,~~ cpege? 
(v) E C T ~  JIH CBR3b M e w  pa3JIIXYHbIMI4 IIOAP&OH~MYI P ~ o H ~  483 

C p a ~ ~ e m e  TIIM (NCAR) H TIIM (~ep~ocorre3oqb1) 



3.14 I 'pa@n~n e x c e H e g e n b H b I x  PI e r r c e M e c x s H b 1 x  A a H H b I x  TIIM (NCAR) PI 

r q p o J I o r n s e c K Y u r  R a H H b I X  AJIR 4 M rny6n~b1 (AMLR) I I p l Z B e A e H b I  H a  put. 3. 
P n c y ~ o ~  I I O K a 3 b I B a e T ,  Y T O  H a H H M e  NCAR B ~ O C T ~ T O Y H O ~ ~  C T e I I e H y r  

C O O T B e T C T B Y I o T  A a H H b I M ,  I I O J I y Y e H H b I M  B IIOJIeBbIX yCJIOBZlXX, C H a I U I y Y I l I e f i  

cTeneHbIo I I ~ P I ~ J I ~ X ~ H ~ I  B m w K e  E13 y o-sa ~ J I ~ @ ~ H T .  

3.15 E3bmo p e m e H o ,  YTO meIompecx B H a c T o s r q e e  Bpem A-1e H e  IIO~BOJIRIOT 

IIpOBeCTPI C T ~ T P I C T P I ~ ~ C K P I ~ I  a H a J I P I 3 ,  OAHaKO ~ a R 0 f i  a H a J I P I 3  H y R C e H  PI A O J I X e H  

6b1~b I I p O B e A e H  B MeXCeCCPIOHHOM IZOPRJ(Ke. TaR K a R  T \ ~ ~ @ B J X ~ C K O ~  COIIOCTaBJIeHvre 

TIIM (NCAR) c H ~ M ~ P ~ H H O ~ ~  3OHAOM ~ e ~ ~ e p a ~ y p ~ f i  H a  I'OpYI30HTe 4 M (AMLR) 
yrra3b1~ae~ H a  3 ~ a u ~ r ~ e r r b ~ o e  CXOACTBO, 6bm0 pemerro, YTO Ansx cr~oro c e M v r H a p a  

IIpPI I IpOBeAeHzlPI  c ~ ~ B H ~ H P I ~ ~  BHYTPYI P a f i 0 H a  48 A O J I X H M  P I c I I o J I ~ ~ o B ~ T ~ c R  

K P ~ I I H O M ~ C I I I T ~ ~ H ~ I ~  pmHbIe NCAR. 

3.16 Koppm~rl~ro~~n;riirom a~arrm a ~ o ~ a r z m i i  SO1 PI a ~ o ~ m m i i  DPOI (1982-1992 rr.) 
IIOKa3bIBae?., Y T O  M e w  3TYIMm: H B Y  q e K C a M M  C m e C T B Y e T  IIOnOXXXTWIbHaFI 

K o p p e n s q n s ,  npn  TOM SO1 O n e p e x a e T  DPOI H a  3-4 yr H a  69 M e c s q e B .  

C ~ ~ ~ T ~ C T B O B ~ J I ~  2I O T p m a T W I b H a F I  KOppeItRlTJXFI C MaRCUIMaTlbHbIM 3 H a Y e E I e M  IIPyI 

B p e M e H H O M  CJ(BPIre 43-44 M e C R q a .  ~ C X O A R  P I 3  Y P O B H R  3 H a Y P I M O C T I 4 ,  

P a C C s P I T a H H O r O  K a K  f2/dIl (rge Il - AJIPIHa p q a  A ~ H H ~ I X ) ,  K O ~ @ @ P I ~ P I ~ H T ~ I  

~ o p p m ~ p m  6bm~1 cos3[TemI C m e c T B e m n m ,  HO B M Y I H Y I M ~ J I ~ H O ~ ~  c T e n e H v r .  

3.17 K O P ~ ~ S I R ~ Y I O H H M ~ ~  a H a J I H 3  a H 0 M a J I P I f i  SO1 PI a H 0 M a J I P I f I  T e M I I e p a T y p b I  

~ o 3 ~ y x a  H a  c T a H q r m  I I a n ~ e p  (1951-1996 rr.) I I O K ~ ~ ~ I B ~ ~ T ,  YTO M e q y  ~TPIMPI 

I I O K ~ ~ ~ T ~ J I R M ~  cyqecTByeT cllnb~acr K o p p e n s - r r ,  npm   TOM SO1 onepexcaerr 
I I O K a 3 a T e J I b  T e M I I e p a T y p b I  B O 3 A y X a  H a  CTaHI.TJIPI rkl.JIMep. ~ o J I o ~ K P I T ~ J I ~ H ~ F I  

K O ~ ~ W I R ~ T J X F I  6bma ~ a ~ r 6 o n e e  cynlec~semofi  PI B p e M e m o M   CAB^ 0 M e c s r q e B ,  a 
0 T p q a T W I b H E l . X  KOppeJIFI.LTJ4.R - lTpPI BpeMeHHOM C A B P I R  IIP'YIMepHO 20 M e C R q e B .  

3.18 A ~ a n n 3  SOI, DPOI PI T e M I I e p a T y p b I  B O 3 A y X a  H a  CTaHqPIYr  r][aJIMep 

csqeTenbcTByeT o TOM,  TO B Paf io~e  48 I I ~ O R B J I R ~ T C R  rno6anb~b1e 
~ T M O C @ ~ ~ H ~ I ~  C P I r H a J I b I .  ~ O C K O T I ~ R Y  PIMeIoIQPIeCR AaHHbIe 110 DPOI OTHOCRTCR K 

O T H O C H T e J I b H O  KOPOTKOMY IIPOMe2KYTR.y B p e M e H P I  (10 J I ~ T ) ,  H ~ O ~ X O ~ I M O  C 

OCTOPOlRHOCTbIO OTHOCPITbCR K YIHTePIIPeTaqPIPI  3 ~ 0 f i  KOPpeJIRqPIy l .  n0AlYpJTIIIIa 
P e R O M e H A y e T  I I P O A O J I Z R a T b  IIpOBOAPITb a H a J I Y I 3  DPOI, BKJII0~El .X B H e r 0  H O B b I e  

giLHHbIe.  B p e M e m 1 e  ~ ~ H H M X  no TelwrepaType ~ o 3 ~ y x a  H a  CT- I Ian~ep 
6 b U I y l 3 H a u Y r T W I b H O  AJIPIHHee (45 J I ~ T ) ,  T a K  qT0 3 T O T  K O ~ @ @ ~ U I ~ H T  KOPPWIRI&Rl2I 

6onee ~ C T O ~ B .  



3.20 P ~ C C Y M T ~ H H ~ I ~ ~  CO CABPIPOM K O ~ @ @ P I ~ ~ H T  KOppeJIRIQlPI M e X A y  

a H O M a J I P I R M P I  SO1 PI P a C I I p O C T p a H e H P I e M  J I e A O B O r O  I I O K p O B a  B pafi0He 
A H T ~ ~ K T P I Y ~ c K o I " ~  I I - O B a  (1987-1997 PI'.) r O B O p P I T  0 T O M ,  Y T O  KOPPeJIRIJ,PIR 

CyIII,eCTByeT, lJ&lrneM SO1 O I I e p e X a e T  JI~AoB~IE?: IIOKPOB. 

3.21 P~ccY~XTZIHH~IE?: CO CABIZIXIM KO~@@&EIJ$I~HT K O p p ~ R ~  M e w  a+IOMantlWfMur 

SO1 M K ) I R H o f i  re0pI 'PIe f i  ( ( 5 4 O 3 O t ~ . ~ . ,  3 4 " 3 O t 3 . ~ . )  BbIRBJIReT CMrZbHYIo 

o T p n q a T m b H y H ,  ~ o p p m ~ q m o  co C A B ~ M  34 M e c R q a  M cmbw n o n r o x m ~ m b q  
K O p p e J I R q P I I O  CO CABPIrOM 4 M e C R q a .  B OTJIPIrIPIe O T  3 T O r 0 ,  K O P P ~ J I R ~ M O H H ~ I ~ ~  

a-3 a o ~ m ~ f i  E N 4  PI TnM (NCAR) y K)xHo~~  reoprmu BbIXBJIReT C m b H Y K )  

IIOJIOXMTeJIbHJTIO K O p p e J I R ~ I O  IIpPI B p e M e H H O M  CABMI'e 34 M e C R q a  PI C w I b H y I O  

O T p P I q a T e J I b H y I O  K O p p e J I R ~ I O  IIpPI C A B M r e  B 11 M e C R q e B .  ~ T Y I  Pe3YJIbTaTbI 
IIOATBepXKAaIOT IIpeAIIOJIEU'aBIIIyIOCR O T p q a T e J I b H y H ,  3aBPICPIMOCTb M e W Y  SO1 M 

EN4. OAH~KO B q m o ~  I I ~ P I  n106blx c u e q e m  ~ o p p m n p  M e w  E N 4  M K)mofi 
reoprmefi &ma c w I b H e e ,  s e M  K o p p e n R q m  M e x c A y  SO1 PI IOXHO~~ reoprnefi. 
A H ~ J I O P P I Y H M ~ ~  a H a T I l i I 3  CMTYaqPIM H a  IOI'O-BOCTOKe Tnxoro O K e a H a  (6l030'~.m., 
75"30t3.~.) AaeT noxoxme pe3ynb~a~b1, c ~am6onee c m b ~ o f i  ~oppemqnefi M e q y  

IOm-BOCTOKOM Ty~0r0  O K e m a  PI E N 4  IIpPI BpeMeHHOM CABXXIX 28 MeC5H.T,eB. 

3.22 K ~ K  PI IIpeAIIonaraJ'Iocb, C p a B H e H M e  SO1 PI E N 4  I I O K a 3 b I B a e T ,  Y T O  

K O ~ @ @ P I ~ P I ~ H T  KOPpeJIRqPIPI  M e X A Y  TIIM PI SO1 O T p P I q a T e J I e H .  A ~ m n 3  T a K I R e  

I I O A T B e p X A a e T  B b I B O A b I ,  C A e J I a H H b I e  B 60nee P a H H P I X  pa60~ax,  Y T O  

C B I i l A e T e J I b C T B a  I Ip0RBJIeHPI .H K ~ ~ I I H O M ~ C ~ T ~ ~ H ~ I X  C P I r H a J I O B  M O P y T  6b1~b 
~ai;5qem1 B A ~ I ~ E ~ X  no neAoBoq IIOKPOBY (~arrpmep, Carlton and Carpenter, 1989; 
Murphy et al., 1995; White and Peterson, 1996) 14 B A a H H b I X  TIIM (White and 
Peterson, 1996). C p a ~ ~ e ~ ~ r e  SO1 PI DXHO~~ ?I:eopry~lv~ c E N 4  PI K ) m o B  reoprnefi 
I I O K ~ ~ ~ I B ~ ~ T ,  YTO Hayl60JIee R B H ~  ~ o p p m ~ l ~ ~ ~ t  6bma x a p i t I C T e p H a  AJIR q e K c o B  

EN,  a H e  AJIR M H A e K C a  SOI. ~ O K Y M ~ H T  WS-Area48-98/10 y K a 3 b I B a e T  H a  

c y q e c T B o B a H v r e  cmb~of i  ~ o p p e ~ ~ ~ q m  M e q y  TIIM y Dxmofi I'eoprm M TIIM B 

3 E l I X i ~ H o f i  r IaCTPI  T J i l X 0 m  O K e a H a ,  Y T O  COOTBeTCTBYeT o61qefi I q v r p K y J I R v  3TOI'O 

o K e m a .  

3.23 A H ~ J I ~  aBTOKOppeJIRLT,PIPI AJIR O T A e J I b H b I X  II0~a3a~eJIefi E~HoMEUIM~~ E N  
I I O K a 3 b I B a e T ,  Y T O  AJIR Tmoro  O K e a H a  Y a C T H b I e  K O ~ @ @ P I ~ P I ~ H T ~ I  KOPpeJIRqYIM 

O U e H b  BbICORvre, I IpvrYeM ~am6onee CvLTIbH23.X C B R 3 b  I I P O R B J I R e T C R  IIpPI C A B M E  50 
M e c R q e B  (WS-Area48-98/10). 



3.25 ~ [ ~ o c T ~ ~ ~ H c T B ~ H H ~ R  &T BpeMeHHaR CBR3b RBHO IIpORBJIHJIaCb AJIR JIewBOrO 

noKposa, sm~osarr nrposBneane YeTbIpexneTHero qnma, YTO nojqTBepxAaeT 

pe3ynb~a~b1  60~1ee pa- pa do^ (cM., Harrpmep, M q h y  et dl., 1995; White and 
Peterson, 1996). 

3.26 B KOHqe pRJ(OB THM (NCAR) pafi0~0B 0-Ba ~ J I ~ @ ~ H T  n K)XH~UI: 

O ~ K H ~ ~ ~ C K Y ~ X  0-BOB IIPORBJIReTCR TeHAeHqVIR K MHO~OJIeTHeMy IIOTeIIJIeHYIIO. 

P n c y ~ o ~  4 I I O K ~ ~ ~ I B ~ ~ T  aHoMarrnm TIIM AnsI K ) x H o ~ ~  I'eoprnn, K)XHMX 

Opmefic~uuz: 0-BOB n ToqeK EI1 n E12 y o-sa 3~1e@m~. C 1992 r. TemepaTypbI y 
K)XH~IX O P K H ~ ~ ~ C K Y I X  0-BOB XI B TOYKaX EI1 yI E12 Y 0-Ba 3JIe@aHT 

C B ~ W ~ ~ C T B ~ ~ T  o moronm~efi Teqqemqm. 

3.27 EibIJIaO4eBuyiHa CUJIbHasl: IIepyroHZZYHOCTb HeKOTOpbIX K ~ J U I H O M ~ C ~ T ~ ~ H ~ I X  

cnrHm0.s (EN), a TaKxce HeKoTopbx nepeMeHHbIx, onurcb~ssuompx o ~ p y ~ s u o q m  
cpejqy B Paf io~e 48 (ne~osb~f i  I I O K ~ O B  n TITM NCAR). I I epno~nvr~oc~b  ~ T E  

C ~ H ~ O B  cocTamma IIpmepHo 4 r q a ,  YTO pamo nepuronmmocTn, OIMC-O~~ B 

pa6o~e Y a i 3 ~ a  n I In~epco~a  (1996). 

3.29 K o ~ ~ ~ J I R ~ o H H ~ I  aHaJ'IPI3 ~ H O M W I I ~ ~ ~  E N 4  TI lM flJIR TOYKYl B mro- 
B O C T O W ~ O ~ ~  YacTn Tmoro oKema I I O K ~ ~ ~ I B ~ ~ T ,  YTO M e q y  ST- 110~a3a~em~yl 
CymeCTByeT OYeHb CXlJ'IbHaR 3aBYrCEIMOCTb, IIpYrYeM Han6onee CIUIbHaR 

3aBYICYlMOCTb IIPORBJIReTCR KaK IIOJIOiS(YITeJIbHaR KOPPeJIRD,IWI IIpul BpeMeHHOM 

cnsnre 26 MecRqeB. ITOJ(O~H~IM x e  o b p a 3 0 ~ ,  a ~ m n 3  E N 4  n K)TRHO~~ I'eoprnn 
(54"301~.~ . ,  34O30'3.q.) IIOKa3bIBaeT CIlITIbHyKI KOPPeJIRII,UIO IIpH BpeMeHHOM 

CAB= 34 Mecnqa. 

3.30 Pa3H-a BO BpeMeHHOM CABI4R AJIR M~RcPIM~J ' I~Ho~~ KOppWIRqEXEl Memy 
E N 4  n mro-BOCTOKOM Tmoro oKema n AJIR ~ a ~ c m m b ~ o f i  ~ o p p ~ ~ ~ q m  M e q y  
E N 4  El K)XHofi I'eoprneB HaXOAUTCR B COOTBeTCTBPIFl C ~ F ~ ~ K ~ M I I O J I R ~ H O ~ ~  

IIpeqeccnfi ~ H O M ~ U I ~ T ~ ,  K a K  ~ 0 0 6 ~ a e T ~ R  Map@n Vl Ap. (1995) yI Y ~ ~ T O M  El 

~ H T ~ ~ C O H O M  (1996). T ~ K ,  pa3HBIqa B CABEIre IIO BpeMeHXl MeXAy IOrO-BOCTOKOM 

Tmoro OKeaHa EI K)xHo~~ I'eOpIYTefi COCTaBJIReT IIp5IMepHO 8 MeCRqeB. YafiT PI 

~ Y I T ~ P C O H  (1996) C O O ~ I ~ ~ I O T ,  YTO OAHa @a3a A T J I ~ H T ~ Y ~ c K O ~ ~  Q X P K ~ I I O J I ~ ~ P H O ~ ~  

BOTIH~I (ACW) pacrqocTparmeTcx ~ o ~ p y r  3 e ~ ~ o 1 - o  mapa rrpnMepHo 3a 8-9 neT 

(CM. TaR;sRe Murphy et al., 1995), YTO O ~ ~ I V E O  IIMeIOTCR ABe @a3b1.  TO 3HaVElT, 

YTO AJIR 3~0f i  BOJIHbI ~pe6ye~csr: YyTb 60nbme IIIeCTYI: MeCRqeB, Y T O ~ ~ I  gofi~n OT 

mro-BOCTOK~ Tnxoro oKeaHa go  K)XHO@ I'eoprnur (41" no ~ o n r o ~ e ) ,  YTO 

conrocTaBmo c IIpmeAemnm 3necb pacueTan/o;l. 



3.31 K o p p e n S q P I o ~ ~ b ~ f i  a ~ m n 3  E N 4  PI EIl y 0 - ~ a  ~ J I ~ @ ~ H T  I I O K ~ ~ ~ I B ~ ~ T ,  YTO 

M e X A y  3TPIMPI HByMS I I O K a 3 a T e r n T M P I  C y l q e C T B y e T  K O p p e J I S q l X S .  O ~ H ~ K O  3Ta 

KOppeJISLT,I45X H e  T a K m  C Y I J I b H m ,  K a K  KOppe.JISr_TIUI, PaCCYPITaHHEIX AJ'IS I o r O -  

B O C T O K a  Tmoro O K e a H a  IOXHO~I re0pI"PIPI. K p o ~ e  T O r O ,  K O p p e J I S q m  H e  

H o c m a  rrpncyrqero ACW apocrroro xaparrepa. H a n p P I ~ e p ,  no CpaBHeHliIIo c mro- 
BOCTOKOM Tmoro O K e a H a  I I O J I O X I I T e J I b H ~  KOPPeJISqIif.53 C y ~ e C T B O B E I J T a  HJIS 
H e C K O J I b K O  donee I I O 3 A H e r O  B p e M e H P I ,  PI ee IIYIK db1JI O q e H b  3 a I I I y M J I e H .  

A ~ W I o r P I q H b 1 f i  aHElJIPI3 AnsI E N 4  PI I O X H ~ I X  O P K H ~ ~ ~ C K E I X  0-BOB ( 6 0 ° 3 0 ' ~ . ~ . ,  
47"3013.~.) AaeT I I O X O X y I o  K a P T P I H Y  C IIIYMOM BOKPYI' IIYIKOBOPO 3 H a Y e H & T S  

K 0 3 @ @ v e ~ T a  K O p p e T I S ~ .  

3.32 YafiT PI ~ P I T ~ ~ c o H  (1996) OIIPICbIBaIoT ACw AJIS AHT~PKTMY~CKOI'O 
IT,PIpKylMIIOJISpHOrO TeXeHVIFI (AqT); MOlRHO O X q a T b ,  Y T O  K O p p e n S q m  d y ~ e ~  
criadee AJIS ~&OHOB,  T]IPKMbIRaX)III;YM K AHT~PKTEVX~CKOMY II-OBy. B 3Tm ~ & O H ~ X  

C K O p e e  BCeI'O 6 y ~ y ~  11peo6na~a~b ApyIWe @ ~ K T O P ~ I ,  HaI IpYIMep,  H a  J I O K W I b H b I e  

O K ~ ~ . H O I ' ~ ~ @ E V X ~ C K Z ~ ~  C W H W I b I  MOPYT BJIWTb KOHTPIHeHTWIbHbIe  BO@I m Y I  O T T O K  

u r 3  MOPS Y 3 p p ~ n a .  

3.33 P ~ c c Y Y I T ~ H H ~ S  O q e H K a  I IpeqeCCPIPI  a H 0 ~ a n P I f i  TnM C O O T B e T C T B y e T  

p e s y n b ~ a ~ a ~  aHann3a A a H H b I x  no M o A e n n  @PAM, o q e H n s a I o q e r o  

I I p O A O n X I I T e J I b H O C T b  I I e p e H O C a  BOA YI3 p d 0 H a  A H T ~ P K T H Y ~ C K O ~ O  II-OBa Y e p e 3  

M o p e  CKOTW B C p e A H e M  B 6-8 M e c S q e B  (WS-Area48-98/8). 

3.34 naHHb1e ~pefi@yr0III;YM  dye^, OAHElKO, I I 0 K a 3 b I B a X ) T l  Y T O  PeWIbHhIe CKOPOCTH 

I I e p e H O C a  M O r y T  db1Tb 3 H a Y P I T e J I b H O  B~IIII~.KPYIIHoM~cIIIT~~H~I~~ I I e p e H O C  O T  

A ~ n m ~ n Y e c ~ o r o  I I -o~a  K IOx~of i  reoprm T H ~ T - I H O  rrpourcxo~ur~ B Teveme 3-4 
M e c s r q e B .  Ta~xce 6b1n 3aperurc~pvrpo~a~ YI n e p e H o c ,  3arn~111~1fi OKOJIO ~ ~ y x  
M e c S q e B .  

3.35 Ilogrpylrma o T M e T m n a ,  YTO n e p e H o c  sepe3 M o p e  C K O T ~  ~ ~ B P I C U T  OT 

X a p a K T e p P I C T P I K  IIOJ'IS T e Y e H W .  AUT COCTOPIT P I 3  CepPIPI IIIYIPOKPIX MeJ(JIeHH0- 

ABYIXylIT,YIXCS S O H ,  p a 3 A e J I e H H b I X  ~ ~ I C T P O  ~ B H X Y ~ M P I C S  @ P O H T ~ ~ [ ~ H ~ I M Y I  

PeI'YIOHZUdET. @ p o H T W I b H b 1 e  CPICTeMbI Wpm?' B;URHYK) POTIb B I I e p e H O C e  B e q e C T B  B 

M o p e  C K O T ~ .  ~ ~ B ~ C T H O ,  X T O  II03BII@PI 3 T Y M  CPICTeM M e H R M T C S ,  HO B H a C T O S q e e  

BpeMS H e T  HOBbIX B P e M e H H b I X  P q O B ,  K O T O P b I e  II03BOJIEUIPI 6b1 IIPOSCHli ITb  3TY 
C n T y a W I o  A n S  qenefi A ~ L H H O ~ ~  p a d o ~ b ~ .  K p o ~ e  3TOIW, A a H H b I e  NCAR no TnM H e  

0 d J I a ~ a I O T  A O C T a T O s H b I M  p a 3 p e I I I e H P I e M l  Y T O ~ ~ I  B b I S B P I T b  P I 3 M e H e H W  II03PII&YIfi 

@POHTOB. 

3.36 A ~ L H ~ I ~  TnM (NCAR) AJIS nrponnsa R p e f i K a  ur IOmofi reoprzm ~ a x o p ~ c s r  
B COOTBeTCTBPIPI C MHOI'OJ'IeTHUIM W K J I O M ,  OIIPICaHHbIM Y ~ ~ ~ T o M  YI ~ [ V I T ~ ~ C O H O M  

(1996). XOTS A a H H b I e ,  C O ~ P ~ H H ~ I ~  OKOJIO A H T E ~ ~ K T Y I Y ~ c K O ~ O  11-OBa Z2 IOXHHX 
O P K H ~ ~ ~ C K M X  0 - B O B ,  Y K a 3 b I B a I O T  H a  IIOXOAZPIe CYII'HaJIbI, OHYI cnadee PI 

C B E I A e T W I b C T B y I o T  0 BalRHOCTYI JIOKWIbHOI'O B O ~ R ~ ~ ~ C T B V I S I  JUIH APyl?YM P ~ ~ ~ O H O B  

(T~KIEX, K ~ K  M o p e  Y 3 ~ ~ q e r m a ) .  

3.37 O ~ ~ H K Y I  KOI 'ePeHTHOCTYI M e X A Y  P a 3 H b I M Y I  Y a C T R M H  M O P S  CKOTYIS 
COIIOCTaBPIMbI CO CpeAHYrM IIOJIeM T e Y e ~ m .  n0~l?pyIIIIa, OAHElKO, O T M e T K l I a ,  X T O  



3.38 A n s  COBMeCTHOrO aHWIn3a IIepeMeHHbIX, OIIMCbIBaIOnT,VUZ. OKpyXaIO~IO 

cpefiy, n rrepeMeHmsx, orrncbIsamqm noaynsrlyrn K P ~ R  n 3a~nczrqm OT Hem 
B ~ O B ,  6b1n paccvnTaH pxn Qn3nuec~m no~a3a~enefi.  Y~o6b1 CoxpaHnTb 

COIIOCTaBUIMOCTb C vIHJ(eKCaMvI KpWIR BI 3aBHCRrqVUZ. OT HePo XBIl4HyIKOB, 6bmn 

paccvnTaHb1 3 m ~ n e  n neTHne noKa3aTenn o~pyxarorqefi cpeRb1. J l e ~ o  6 ~ m o  
OIIpeAeneHo, KaR MeCRll&I C HOR~PR IIO MapT, a 3XMa - C BIFOHH IIO O K T X ~ P ~ .  ]E;bUIn 

oqep,enemI neTHne n 3 n m e  11o~a3a~enur TITM (NCAR), EN1+2, EN3, EN4, SOI, 
DPOI, TemepaTypbI ~ o ~ q y x a  H a  CT~HKQZH ITan~ep n ne- om noKpoBa (pnc. 5-8). 
Hns ~ a 6 o p a  AaHHbIX no TITM (NCAR) n o ~ a 3 a ~ e n n  ~HJIIII PaCCYYITaHbI WTeM 

ocpeAHemm n e T m  n 3- MecxqeB AJIR scex O T O ~ ~ ~ H H ~ I X  ~ ~ H H H X  TITM. 

3.39 Ha6op A ~ H H M X  NCAR AaeT TITM B ~ J I O ~ ~ J I ~ H ~ I X  ~ a c m ~ a 6 a x ,  n rroKpbITb1e 

nbAoM pafIo~b1 rrpegcTaarreHb1 o g m  Q Y I R C ~ ~ O B ~ ~ I M  s ~ a q e m e ~  (-1,7g°C). T ~ R  
KaR paiiroHb1, no KOTOPbIM PaCCmTbIBaTTUICb ELHJ(eKCb1 THM (NCAR), MOryT 6b1~b 

IIOKPbITM JIbgOM, O C O ~ ~ H H O  3 ~ l ~ 0 f i ,  YIH,IJeKCbI NcAR AOJIXHbI PaCCMaTPEIBaTbCR 

K ~ K  cBoer0 poAa q e K c b I  "o~ema/nb~a" .  

3.40 RaHHb1e TnM (NCAR) no K ) x ~ o f i  r'eoprnn ~HJIYI: 0~06paHb1 TaKVlM 

o6pa3o~, 9~061>1 COOTBeTCTBOBaTb JIeTHehly apeaJ'Iy KOpMJIeHlWI ~ ~ I I K O B  0-Ba 

Bepg. Bb16pi~~~b1e p a f i o ~ b ~  TaRxe BKJIIOY~JIYI 9acTb smmem apeana KopMnem 
MHO~VUZ. ~ ~ B Y I C ~ ~ ~ V U Z .  OT K P ~ R  ~ I ~ H ~ K O B .  H ~ H H ~ I ~  NCAR 6 ~ m n  ~b16pa~b1 g n ~  
TOrO, 9~06b1 n 3 6 e x a ~ b  BbICOKVUZ. yp0~Hefi KOppeJIRrTyrn, oxn~asmuurcrr, IIpn 

CMeXHOM IIOJIOXeH3XZX B CYICTeMe KOOP,l(yLHaT. 

3.42 &xmb~e TITM (NCAR) no ~ o p m  C K O T ~  6bmn 0 ~ 0 6 p m ~  TaKm o6pa3o~, 
Y T O ~ ~ I  BKJIIO9aTb YXe O T O ~ ~ ~ H H ~ I ~  pafI0Hb1 A H T ~ ~ K T ~ ~ ~ ~ c K o I W  11-OBa I4 IOXH0fi 

r'eopI'EXEX, a TaRRce AOIIOJIHI4TWbHbIe pafI0Hb1 MOPS C K O T ~ .  

3.43 ITo~a3a~enur IIO o-BY 3 n e Q a ~ ~  6~1nn TaKxce paccsnTaHb1 no ceTKe 

IIpOrpaMMbI AMLR. P a c s e ~  OCHOBbIBaJICR H a  rIqpoJIornvecKnx 11po6ax, 
nonyyeHmsx BHyTpYr Ka7~;qof i  TpeX KJIeTOK IIOJInmHa NCAR AJIR YI3MePeHm 

TITM. 3 ~ n  ItTTeTm 6ljmn pacnonoxeHb1: K ceBepy (EIl), K mro-3a11qy (EI2) n K 

mr0-3a11qy OT o - ~ a  3neQm~ (EI3). r'mgponormecme AaHHbIe IIO ~ a x q o f i  ElreTKe 

NCAR 6 ~ m n  OCpeAHeHbI TaK, s ~ 0 6 b 1  nOJIY9nTb c p e ; ~ ~ e r o g o ~ o f i  110~a3a~enb 

TemepaTypM Ha IIOBePXHOCTYI: (B PeEUIbHOCTYI: - 4 M rny6m1) H a  rrry6max 100 
M n 500 M 3a ~ a x q b a  q. 

3.44 Bonee my6ome cnon nrparoT sazwpo ponb B PafIo~e 48. Temepa~ypa H a  

r n y 6 n ~ e  100 M COOTBeTCTByeT 3BI~Hefi M M Y I H Y L M ~ J I ~ H O ~ ~  TeMIIepaType 

2UITapKTZFXeCKUX IIOBepXHOCTHbIX BOA.   TOT WOB, K O T O P ~ ~  MOXHO o 6 ~ a p y x m ~ b  

B nepmA, XarrseTcR ocTaTor3Hbmi RBneHneM OT TemepaTypbI Bepmem 
C n O R  IIepeMeIIIHBElHYrR npejpqyrqe8 3nMM PI MOXeT PaCCMaTpvIBaTbCR K a K  



"nc~or iae~m" TemtepaTypa, A a B m  n p e A c T a m e H n e  o ~PIMHYUL: TemepaTypax 3a 
rrpe~b~gymyB ce301-1. Ha rny6me 500 M K cesepy OT I O ~ I X  ILIe~naqcmm 0-BOB 

H a x O H R T C R  I . J I ~ ~ B I H H ~ I ~  V p K y M I I O J I R p H b I e  B O A b I  (I'qB). BOA~I  3 T O r O  TtXLJIOFO 

rJIy60~0r0 CJIOR M O r y T  B T O p P a T b C R  H a  IIIeJIb@ PI CMeIUr / iBaTbCR C B O A a M H ,  

6epymp~14 H a v a n o  B M o p e  Y3mma PI rzponvrse Epmc@m~a.  

3.45 K J I ~ T K P I  NCAR (EI1, E12 PI E13) B H y T p E  p e r v r O H a  I I p O I ' p a M M b I  AMLR 
n p Y r M e p H o  ovepsvrsaIoT o~ea~orpatpvrsec~ure o 6 n a c ~ n  c 0Fr;YrHaKoBbIMYr 

XapaKTePPICTEECaMZl  TeMIIepaTypbI PI COJIeHOCTPI. q ~ 0 6 b 1  YCOBepII IeHCTBOBaTb 3TY 
K J I ~ c c P I @ Y ~ R ~ ~ P I I O ,  C T a H q P I  6bmm CI'P~IIIIPIPOBSLHbI B MTb 3 0 H  T e M I I e p a T y p b I  PI 

c o n e H o c T v r  (CM. Amos and Lavender, 1992) T ~ K ,  Y T O ~ ~ I  ~ H ~ Y ~ H Z I X  IIO ~ a z q q o ~ y  m 
T p e X  M e C R q e B  (C R H B a p F i  110 M ~ P T )  OXBaTbIBaTIPI  C a e M K P I  AMLR. ~ ~ [ o K ~ ~ ~ T ~ J I P I  

rrpeAcTaEurFiroT cobofi cpejqme TemepaTypbI H a  rrzy6max 4,100 PI 500 M. Ha pvrc. 
9 conocTamrrIoTcx cpenme TemepaTypbI B O ~ I  B I l p o n v I B e  npefi~a PI B rrponvrse 
E p m c @ Y r n ~ a .  A H ~ J - I P I ~  I I O K a 3 b I B a e T ,  Y T O  TeMIIepaTypbI H a  rny6vr~e 100 M PI H a  

nosepmocTn B OAUH PI TOT xce roA H e  COBII~A~IOT no @a3e. 

3.46 PPIC~HOK 10 C p a B H P I B a e T  I I O K a 3 a T e J I b  T e M I I e p a T y p b I  H a  r n y 6 n ~ e  100 M 

(3HMHHB MTlH&TMaJIbHaFI[ TeMIIepaTypa BOA~I)  C 3 m ~ ~ e f i  TnM y A H T ~ P K T Y ~ Y ~ C K O I W  

II-osa. Borrpem O ~ ~ H Z S M ,  I I O K ~ ~ ~ T ~ J I P I  COBII~A~IOT no @a3e. 

4.1 ~ ~ ~ A c T ~ B J I ~ H H ~ I ~  C e M P I H a p y  A a H H b I e  110 YPICJIeHHOCTPI, IIOIIOJIHeHPIIO PI 

C T p y K T y p e  I I O I I Y J I R ~ ~  K P ~ R  B noAp&o~ax 48.1 PI 48.3 06061qem1 B Ta6~1qe 1. 

4.2 n 0 J I y ~ e H H b 1 e  IIO aKyCTPIYeCKPIM C a e M K a M  OqeHKPI  YPICJIeHHOCTPI KPXVIX 

&TMeIOTCR AJIR 060Zl.X IIoA~&oHoB. ~ ~ I I 0 J I b 3 0 B a l 3 m y l : e ~ R  AJIR dopa A a H H J d X  M e T O A b I  

B 06Iqe~-TO C P a B H P I M b I  AJIR 3TyIX IIOAP~~~OHOB, X O T R  p a 3 H q a  B TeXHPIYeCRurx  

I I p Y r e M Z  M O F J I a  IIpPIBHeCTPI oI I IPI~KY B I IOJIYYeHHbIe  ~ ~ c o J I I O T H ~ I ~  3 H a Y e H P I R .  

A O K Y M ~ H T  WS-Area48-98/9 I I p e A C T a B J I R e T  J I f l I I I M e  OqeHKPI ~ P I O M ~ C C ~ I  K P Y r n R ,  

I IOJIyUeHHbIe  110 pe3yJIbTaTW CSeMOK B P&OH~ K ) X H o f i  re0prPIU ( ~ o A ~ ~ o H  48.3), 
I I p O B e A e H H b I X  C 1980/81 IIO 1997/98 r. ~ C I I O J ' I ~ ~ O B ~ B I I I P I ~ C R  AJIR ~ K Y C T Y I Y ~ C K O ~ ~  

E~A~HTPI@EEC~II$XX~ K P Y r n R  MCI"I'Ab1 M e H R J I l l C b  110 X O m  c60pa 3 ~ 0 f i  CepJKH A a H H b I X ;  B 

xoAe nepsbrx pefico~ B c e  aqcTmecme qenn maccn@mnpposan~~cb K ~ K  ~ p m b ,  B 

xoAe nomeAyIoqnx pefico~ AJIR pa3~ene~ul~1: a K y e ~ ~ 1 ~ e c ~ o B  o q e m  ~ Y I O M ~ C C ~ I  H a  

K p m b ,  3 0 O l U I a H K T O H  PI H e K T O H  PICIIOJIb3OBaTIaCb 3 X O T \ p W M E ~  K J I ~ c c P I @ X T K ~ N R ,  

PIJIPI p a 3 H P I q a  B RE. O I I ~ ~ J I P I K O B ~ H H ~ I ~  B O T Y e T a X  pe3yJIbTaTbI 
C a e M O K ,  V o B e A e H H b I X  AMLR B ~ O A ~ & O H ~  48.1, 6 b m P I  06061qem1 PI I I o M e I q e m I  H a  

B ~ ~ - c & T  cehluoaapa. 

4.3 R O K Y M ~ H T  WS-Area48-98/9 I I O K a 3 b I B a e T ,  9 T O  ~ C T I K U e C K 2 3 - R  IIJIOTHOCTb Y 
BOCTOYHOB O K O H e Y H O C T H  IOxc~ofi r e 0 p ~ w P I P I  B q e J I O M  IIpeBbIIIIaeT OU;eHKPI, 

IIoJIyueHHbIe y 3EiIIEiAHofi OKOHeW3OCTPI OCTpOBa.  3Ta p a 3 l Z Z q a  o c o 6 e ~ ~ o  O Y e B I I A H a  

B 1997/98 r. K p o ~ e  3 T O r 0 ,  I I O A r p y I I I I a  I I p P I 3 H W a ,  Y T O  O q e H K a M  ~ K Y C T P I ~ ~ C K O ~ ~  

IIJIOTHOCTPI KPPIJ IR I I p P I C y q a  3 H a Y P I T e J I b H a R  B H Y T P P I r O A O B a R  PI3MeHYEIBOCTb 

(Hewitt and Demer, 1994). q~06b1 I I p e O A O J I e T b  3TY I I ~ O ~ J I ~ M ~ ,  0 6 c y q a e ~ ~ e  3 A e C b  

aKyCTPIYeCKPIe C a e M K P I  ~ ~ I J I P I  sb16pa~b1 TaK, Y T O ~ ~ I  IIpUIXOAPITbCR ZIpHMePHO H a  



r r H s a p b  K a q o r o  roAa (3a yrcmIoseHneM c s e M m  I I o ~ p d o ~ a  48.3 1981/82 r., 
K0TOPEi.R ]IIPOBOAUUIaCb B H0S6pe  H ge~a6pe 1981 I?.). 

4.4 AOKYM~HT WS-Area48-98/11 CpaBHHBaeT aKyCTHYeCKHe PaCYeTbI  fir]rslr 

I I o A p d o ~ a  48.3 c p a c s e T a M n  ~nc r  pa i io~a  o-sa S n e @ a ~ ~  B I Io~paf io~e  48.1. 
H ~ C M O T ~ X  H a  pa3JIHYuLsr B MeTOAElX IIpOBeAeHuLsr B ~ I ~ O P K U I ,  B OCO~~HHOCTUI  B 

OTHOIIleHXl?l ~ ~ H T H @ V I R ~  KPBLJ'IR H BpeMeIDX A M ,  W r P y l I I I a  COrJIaCvLTIaCb, YTO 

s p q  nvr  TO noBnuLsreT H a  06m,mfi x a p a K T e p  M e x r o A o B b x  pa3nm~nfi ~ e x ~ y  
AZIIXHbm I I o ~ ~ & o H ~ .  

4.5 I I ~ H B ~ A ~ H H ~ I ~ ~  B WS-Area48-98/11 aHElJIPI3 IIOKa3b1BaeTl YTO IIJIOTHOCTb 

KPHJM I4 Y K)XH0fi r e 0 p ~ Z D I 1  H y 0-Ba E)JI~@XHT 3HaWIT€TIbHO K o J I ~ ~ E ~ J I ~ C ! ~  H 3  rOAa 
B roA. Eonee Toro, BO Bce  r o A b I  (sa m c m I o v e H n e M  O R H O ~ O ) ,  K o r A a  yrMenurcb 

AXHEIbIe 110 060m PeI'PIOHaM, H3MeHeHM IIJIOTHOCTH ~ ~ I J I H  OJ (HOH2UIpaBJ IeHHb~  

H a  0 6 0 ~ ~  yWlCTKaX ( ~ H c .  11). ~ c ~ I I ~ Y ~ H H ~ M  SBJIReTCS Ce3OH 1997/98 r., K o r g a  

6mo~acca KPEUIR Y D x ~ o f i  r e 0 p r H H  AOCTHI'JIa OJ(HOr0 H 3  CaMbIX BMCOKHX 

s~aueRudii, o T M e u e m x  ~ r n  B c e r o  psAa A ~ I X  (CM. T m e  ~IYHKT 4.17). 

4.6 m 3  T e X  JIeT, KOFAa HMeJIHCb AaHHbIe  EiKyCTHYeCKHX C'beMOK AJIR 

IIoJ(pafi0~0~ 48.1 H 48.3, OYeHb HH3KaR 6 ~ 0 ~ a c c a  KpYrJIR OAHOBPeMeHHO 

~a6n1o~macb B 3TKX I I O A ~ & ~ O H ~ X  B 1993/94 r. XOTR TaREi.R x e  Ky13KEi.R 6vro~acca 
B IIogpaiio~e 48.3 6bma oTMeseHa  H B 1990/91 r., 6mo~acca B I lo~pa i io~e  48.1 B 

TOM x e  r ~ m  6bma He  H m e ,  YeM H ~ ~ J I I ~ ~ ~ B I I I E ~ . R C S  B 1983/84 H 1984/85 rr. 

4.7 T/iMeIo~ccl: KaK TpElJIOBbIe, T a K  H aKyCTHYeCKHe AaHHbIe IIO IIJIOTHOCTH B 

~ 0 ~ p a f i o H e  48.1. CpaBHeHHe 3TBIX ABYX H ~ ~ O ~ O B  AaHHbIX ( ~ H c .  12) IIOKa3bIBaeT, 

YTO ~3 roAa B r o A  IIJIOTHOCTH, n ; o n F e H H b I e  B p e 3 y n b ~ a ~ e  a R y c T m g e c K m  H 

TpElJIOBbIX C%eMOK, MeHHJIHCb B OAHOM Ha.IIpaBJIeHHH. OJ(HXO HaAO 3aMeTyITb,  

9 T O  ~ ~ c o J I I ~ T H o ~  OTHOIIIeHHe MeXRY 3THMH ABYMR OqeHKaMH IIJIOTHOCTH H e  

RBJIReTCS IIOCTOSHHHM: 6on~lb111~e H3MeHeHuLsr 6 b m H  OTMeYeHbI IIPHMePHO B 

1985/86 H 199=3/93 rr. IIo~rpyrrna H e  crvrorna orrpeAenmb I I ~ H Y H H ~  ~ T H X  

~3~e~eRudi i  H a  ocHoBe me~onqefic~~ H a  ce-ape m@op~aqnm. 

4.9 M H , ~ ~ K C ~ I  n p o n o p q v r o H a n b H o r o  rronronHerrvrsi K ~ H J I R  B IIo~pafioae 48.3 
IIpeACTaBJIeHbI B AOKyMeHTe WS-Area48-98/20. B 3TOM AOKyMeHTe YaCTOTHOe 

pacnrpeAeneHYre AJIHH B ~ B ~ L T I ~ H O  H a  orrpeAeneHHym IIO aKycTYruecKYrM AXHHMM 

IIJIOTHOCTb KPYUTR Y BOCTOYHO~~ PI 3 a I I a ~ H 0 f i  O K O H ~ Y H O C T ~ ~ ~  K)K)Ho~~ r e 0 p ~ H H .  

Ta~of i  MeToA 6bm p a 3 p a b o ~ a ~  IIOTOMY, YTO n3-3a OTHOCHT~JI~HO M ~ J I O ~ O  mma 
B ~ I ~ O P O K  110 CTaHJ(aPTHb1M CTaHquLsrM 6bmo H ~ O ~ X O ~ H M O  BKJIIoYHTb HaHHbIe 

a R y c T v r Y e c m  H a r r p a m e m I x  ~ p a r r e m .  



4.10 y K)X~ofi r e o p I ? H H  I IpOIIOpqHOHEUtbHOe IIOIIOJIHeHHe KPHJ'IR P O A O B b I M  

KJ'IaCCOM 14- (m) 6bIJI0 HH3KFI.M B H e p e C T O B b I e  I W A b I  1988/89, 1989/90, 1991/92 H 

1993;b94 ( ~ H c .  13). B O T J I H Y H e  O T  3 T O r 0 ,  ~ ~ I J I O  O T M e Y e H O  O Y e H b  BbICOKOe 

IIOIIOJIHeHIle rOJ(0BOIW W I a C C a  I+, BbIBeAeHHOI'O B 1994/95 r.; O H 0  COKpaTPIJIOCb 

AJIR KPZUIR, Bb1Be;AeHHOIW B IIOCJIeflYIOqeM r O A Y ,  H A O C T W J I O  KynR RJIR KRpZUI5t, 

B b I B e A e H H O P O  B 1996/97 I?. H ~ A o ,  OAHaKO,  O T M e T H T b ,  Y T O  AJIR II0CJIe;AHerO 

y I I O M 5 I H y T O r O  r O A a  p a 3 M e p  MHOI'ZIX oco6efi KpPIJIR 6bIJI I I e p e X O f l H M M  M e X A Y  

O ~ ~ I I Y H O  H ~ ~ J I M J ( ~ ~ M M M H  p a 3 M e p E l M H  B 0 3 P a C T H b I X  K J I a C C O B  1+ H 2+. 
IlpeAc~aanemri2 B A o q m e H T e  WS-Area48-98/20 a~i3-1~3 OTHOCHT  TOT M ~ J I ~  

K ~ M J I ~  K rogoBoxq maccy I+. VIsy~e~vre KPVLTIR ~3 I l o ~ p a B o ~ a  48.1 B~WIBZUIO H e  

TOJIbKO I I p H C y T C T B H e  B O ~ P ~ C T H O ~ ~  rPyIIlIb1 2+, K P W I b  B K O T O P O ~ ~  6bl~1 M W I b Y e ,  Y e M  

O ~ ~ I > I Y H O ,  H O  T a K X e  HeKOTOPOe KOJIHr-IeCTBO B O ~ ~ ~ C T H O ~ ~  P p y Z I I I M  I+, K p Z U I b  B 

K O T O P O ~ ~  6bm T a K x e  M e n m e ,  r-IeM O ~ ~ I Y H O .  B p e 3 y n b ~ a ~ e  3 ~ o r o  IIoArpynna 
o T H e c r r a  ~aZqemr i2  B IloApai40~e 48.3 ~ p m b  K IWAOBOMY maccy 2+. 

4.11 I l o ~ a s a ~ e n b  R1 jqncr: pa f io~a  o - ~ a  3 n e + a ~ ~  6b1n IIpeAcTaBnreH H a  

IIpegbTqyqm C o B e q a H m x  WG-EMM. C ~ ~ B H ~ H H ~  3TZIX H i L H H b E  C A a H H b I M H  IIO 

K)XHofi r e 0 p r ' H H  BbLFfBJIReT 3 H a Y H T e J I b H y I O  COFJIaCOBaHHOCTb (PHC. 13). T ~ K ,  B 

0 6 0 ~  p a f i o ~ a ~  KPPIJIb, B ~ I B ~ H ~ H H ~ ~  B 1988/89, 1989/90, 1991/92 H 1992/93 PI?., 

K M e J I  O Y e H b  H H 3 K I I f i  I I O K a 3 a T e J ' I b  m(<O,l); K p O M e  3 T O r 0 ,  KPZUIb,  B ~ I B ~ A ~ H H ~ I ~ ~  B 

1994/95 I?., X a p a K T e p H 3 0 B t W I C R  O W H b  BbICOKIIM IIOIIOJIHeHHeM, 38 Y e M  B 0 6 0 ~  
pafio~ax IIocJ'IejqoBano 6onee H H ~ K O ~  I IOIIOJIHeHHe.  K C o X a n e H Y r r o ,  6b1~1o 
H e B 0 3 M O X H O  I I p O B e p H T b  COI'JIaCOBaHHOCTb M e X n y  ApJTFlMH I ' O ~ a M H  BbICOKOrO 

n o n o n H e H Y l t l  ( ~ e p e c ~ o ~ b ~ e  roAbI H e p e A  1982/82, 1987/88 H 1990/91 rr.) 1 4 3 - 3 a  

H e f l O C T a T O ~ O I W  KOJIJDXeCTBa A a H H b l X  110 K)XHofi r\eopI'ZTB 3a 3 T H  IWAbI .  

4.12 Ilo~rpyrmra T m e  p a c c M o T p e n a  m q e K c b 1  r r p o ~ ~ o p r p ~ o ~ a ~ ~ b ~ o r o  n [ o n o n H e m m  

K p H n R  r o~oBoro  Macca 2+ (R2). MOTRHO I I p e j q I I O J I O X H T b ,  YTO AJIR n1060ro 
H e p e C T O B O r O  I ' O ~ a  ~ 0 p o I I I H f i  IIpEIBeAeT K X O p O I I I e ~  m. T ~ K H M  06pa30~, R2 
IIOTeHI.l$XEUtbHO I IpeJ (0CTaBJIReT A a H H b I e  110 H e p e C T O B O M y  YCIIeXy RJIX T e X  JIeT, 
KOl?J(a O T C Y T C T B Y e T  R1. O H H ~ K O  C p a B H e H H e  R1 5% R2 IIO K ) x H o ~ ~  r e 0 p r H H  

I I 0 K a 3 b I B a e T l  r-ITO T a M ,  l?Ae H m ~ ~ I J I H  HOCTyZIHbI B OAHOM H T O M  Xe I W A y ,  

C O O T B e T C T B H e  M e m Y  HHMH B OTHOIIIeHHH XOPOIIIZIX H IIJIOXMX H e p e C T O B b I X  JIeT 
6bmo O U e H b  H H 3 K K M  (PEW. 14). XOTR I I O K a 3 a T W I H  H Rf2 AJIR n [ o ~ p ~ o ~ a  48.1 
6 b I J I H  6onee C O P J I a C O B ~ z l M Y r ,  Y e M  AJIH ~ o A ~ & I o H ~  48.3, B e e  p a B H 0  M e w  HXbfIiI 

6 ~ , m .  H€!COOTB€YlY!TBM)3[. 

4.13 C p a ~ ~ e ~ ~ l e  11o~a3a~enefi R2 no o-BY 3 n e Q a ~ ~  H I O x ~ o f  reoprmm 
I I O K a 3 b I B a e T  MeHbllIyTO COl?JIaCOBElHHOCTb, Y e M  AJIR 3 ~ a Y e H H f i  ( ~ H c .  15). TaK0fi 
pe3yJIbTaT H e  6bIJI H e O X H A a H H b I M ,  y Y H T b I B 2 U 3  I I P H B e A e H H b I e  B I I Y H K T e  4.12 
pe3yJIbTaTbI. I l o A P p y Z I I I a  O T M e T Z U I a ,  Y T O  T a K O e  OTCYTCTBHe C O r J I a C O B a H H O C T H  

M O X e T  6b1~b O~YCJIOBJI~HO M e T O A H Y e C K H M H  I I P O ~ J I ~ M ~ M H  C p a C Y e T O M  R2, 
H a I I p H M e p ,  CJ'IOXHOCTbIO O A H 0 3 H a Y H O P O  BbIAeTIeHYlR 3TOI'O IWAOBOrO K J I a C C a  I 4 3  

Gonee K P Y I I H O r O  K P H J I R ,  6onee I I p O A O J I X H T e J I b H b I M  I I e p H O f l O M  B p e M e H H  

B O ~ H ~ ~ ~ C T B Y I S I  @ ~ K T O P O B  0~pyXa10qefi C p e A b I  H C O O T H O I I I e H H e M  M e q Y  

o b c r r e g o ~ a ~ ~ b z l ~ ~ r  p a o ~ a ~ 1 4  H pacrrpegenemehl IIoIIynRm ~ p m ~  B q e J I o M .  

4.14 Aamxb~e 110 W C J I e H H O C T H  (IIo aKyCTHYeCKElM C%eMKaM B I ~ o A ~ ~ o H ~  48.3 H 

T ~ ~ J I O B ~ I M  c s e m u  B I l oApao~e  48.1) PI n o n o n H e m  ~ ~ I J I H  HCIIOJIE~OB~HEJ AJIR 
O q e H K H  ~ ~ C O J I I O T H O ~ O  IIOIIOJIHeHYltl I'OAOBOPO K J I a C C a  1+ (PIGIC. 16). B q e J I O M ,  

~ ~ C O J I I O T H O ~  r r o I I o n H e H H e  B Ilojqpafio~e 48.1 6b1no ~an6onee B~ICOKHM 3x0 

p e s y n b ~ a ~ a ~  H e p e c T a  B aepvrog 1979/80-1981/82 rr. I l n ~ n  n o r z o r r H e H Y l t l  no 



pe3yJIbTaTahn: HepeCTa B 1987/88 H 1994/95 PI?. 6 b m ~  OTHOCHTeTIbHO HH3mhlM. 

BbIJI0 HeB03MOXCHO IrpOBeCTH CpaBHeHvre CwIbI IlUKOB IIOIIOJIHeHIU3 AJIR ~ [ o A ~ & o H ~  

48.3, T.K. B HaHHbIX 6b~1 OTMe9eH TOJIbKO OAHH IIHK. O Y ~ B ~ H O ,  OAHaKO, 9TO 

a 6 c o n m ~ ~ o e  IIOIIOJIHeHHe 61,mo HH3KHM B HepeCTOBbIe IXFlbI 1988/89, 1989/90, 
1991/92 H 1992/93, IIoToMy 9TO BHe 3aBYICZ3MOCTH OT 06xqefi ilCJIeHHOCTH K p w R  
 om m ~ o ~ o m  macca 1+ 6bma oveB IM~KOB. 

4.15 ~ o J I ~ Y ~ H H ~ I ~  B XOAe HayYHO-HCCJIeAOBaTeJIbCKHX C%eMOK AaHHbIe 110 

r3[acToTHoq pacIrpeAeTIeHvLIO AJIHH (3a Kaqbniir o ~ ~ e ~ ~ b ~ b n i i r  ~J IOB)  mmurcb AJIR 
o6om IIOA~&OHOB (48.1 H 48.3) 3a n e p q  c 1980/81 no 1997/98 r. ; 110-0 3 ~ o m  

yrMenyrcb AaHHbIe 3a p a  roAa (1983/84 H 1987/88 rr.) AJIR I lo~paf io~a  48.2. 
Tame AaHHhIe MOrYT C I I O C O ~ C T B O B ~ T ~  IIOHvIMaHYIIO c~R3efi BWTPEI CHCTeMhI, HO 

~J-IS 3 ~ 0 m  ~ p e 6 y e - r ~ ~  IIepeBecTYr Aa-Ie IIO sacToTHoq pacIrpeAmem A J I ~  B 

donee Y A O ~ H ~ I B  AJIR CPaBHeHm IIOKa3aTeJIb. n0flFp~IIIIa Hc11onb3osma MeTOA 

KJIaCTepHOrO aHaJIH3a, pa3pa60~aHHb1fi AJIS aHaJTH3a XaCTOTHOrO 

pacnpeAenemm ~ n m  y IOmofi reoprvrm: (WG-EMM-97/47). 

4.16 Hnrr: IIpOBe~eHHR KJIaCTepHOrO aHaJIH3a HCIIOJIb30BtlJZHCb AaHHbIe 110 

sacToTHoq pacnpe~enemno AJIHH 3a K q o e  oTAeTIbHoe Tpmeme, no pas~epy  
Cl?pyIIIIHpOBElHHbIe B KJIaCCbI < 30 MM, 30-40 MM, 40-50 MM H > 50 MM. Ansl 

paC9eTOB HCIIOJIb30BEUCCS aTirOPIXTM H e p a p ~ v ~ ~ e ~ K ~ f i  ;IpyIIIIBIpOBKH IIO IIpEXHrV/lIIy 

~avr6onee oTAarreHHoro coceAa (non~arr: C B R ~ ~ )  n3 DporpaMMbI Genstat 5.4.1 
(Payne et al., 1993). Crpymmpo~a+rw~e Hamme paccMaTpursanacb K ~ K  eBmqosbI 

PaCCTOSHXlH H 6 ~ m n  HOPMHPOBaHbI OT 0 A0 100. ~ o J I ~ ~ H H ~ s ~ :  B pe3yJIbTaTe 

a~mur3a AeqporpaMMa BbMsvura Haname r-IeTbrpex rnaBHbnr macTepoB c 55- 
75%-HOB cxoxecrrbm. Pacrcpegene~~re BTHX macTepoB 110 I I O ~ H ~ H R M  IIojpeMa 

YJIOBa AJIR Ka;RSgOm pefica 6bm0 IlpeACTaBJIeHO r\pa@H~ecm. n0WIe IIpOBeAeHIEt 

macTepHoro aHaJIH3a 613ma paccmTaHa J~OJIR (B IIpoqeH~aX) ~ a 2 q o r 0  macTepa 

B K ~ J ~ O M  n o ~ p a B o ~ e  3a ~ a q b n i i r  Fog.  TO ~ m o  Mepy O T H O C H T ~ J I ~ H ~ I X  jqonefi 
mvrporcm ~ a ~ e r o p ~ f i  sacToTHoro PacIIpejqeneHm AJIHH B KaxAon/l aonp&o~e. 
~ T H  HaHHbIe 6b1nvr 3aTeM HCIIOJIb3OBaHbI AJIR PaCYeTa 11peo6pa3ymxqefi 
MaTp&TII@I, 0lIXI"I' 2Ke IIPH AOIlJXIT,eHEItI, VTO OHvI IIPeACTaBTISIOT C O ~ O B  eBKJIySqOBb1 

PaCCTORHXlH, MeHECIoK(HeCS B IIpeAeJIaX OT 0 A0 100. K o ~ @ @ H ~ H ~ H T ~ I  I I O ~ ~ O ~ X ~ H  

Memy I I O A ~ & O H ~  48.1 H 48.3 3a ~ a ~ q q b d  TY)H, KOrRa ~b160pm I I P O B O ~ ~ ~ C b  B 

060m IIoA~&oH~X, ~ ~ L T I H  IIOJIpeHbI 110 MaTpHqe. Bbm0 PemeHO, 9'I'O IIOCKOJIbKY 

RaHHbIe IIO IIo~pafioHY 48.2 HMeIOTCR B C e r O  3a ABa I'OAa, 3TOr0 HeAOCTaTO9HO 

AJIR B m m u e m  B pac9eT K O ~ @ @ Z I ~ ~ H T ~  110~06m. 

4.17 KO~@@HW~HT 11o~o6m 9aCTOTHOrO p a C I I p e ~ e T I ~ ~  AJIHH KpwIR (PYIC. 17) 
IIOKa3bIBaeT, YTO KpYLTIb B I I o J Q ~ ~ ~ ~ o H ~ ~ x  48.1 H 48.3 6bm II0~06eH B 1989/90, 
1992/93 H 1996/97 PI'. C npyI"Ofi CTOPOBI, HeKOTOpbIe I'ORbI XapaKTepEI30BaTIvrcb 

B O J I ~ ~  pa3n-m, 91'0 MOXeT 6b1~b O ~ % R C H ~ H O  HeCKOJIbKXlMEC I I p ~ ~ .  
P a 3 J I m  M e q y  ~ T ~ V Z .  RBV I I O J Q I ~ O H ~ M Y I  6bmn H H S L Y I ~ O J I ~ ~  B 1993/94 r., 
KOrAa  KpyIIHb~fi KpYLTIb BbIJIaBJIHBWICR y A H T ~ P K T M Y ~ C K O ~ O  II-OBa El K)XCHofi 

reop~U5T. OAHaK0 y KhKH0fi re0pI'~H TaR1RRe BCTpeWUIOCb HeKOTOpOe KOJIBlXeCTBO 

M ~ J I K O ~  YI cpegHero K ~ ~ S I .  B 1997/98 r. ~ p m b  CpeAHero pa3~epa 6bm xopomo 
npeAcTasneH B o 6 o ~ x  ~~oppa f io~ax .  Kpyrnb KpyrrHoro p a s ~ e p a ,  oAHaKo, 
BcTpeuancS TOJI~KO B n o ~ p d o ~ e  48.3, a M ~ J I K B I ~ ~  ~ p m b  - ~ o n b ~ o  B IToApafio~e 
48.1. XOTR B 1987/88 r. KO~@@HH,H~HT IIOAO~IWI 6bm Hvr3mM, 3T0 CKOpee Bcem 
Bb13BaHO TeM, 9TO B 3T0M rOm B noApafi0He 48.3 6bmo IIOJIpeHO 09eHb MWIO 

YJIOBOB. 



4.18 ~ O K Y M ~ H T  WS-Area48-98/15 IIpylBOAylT AaHHbIe IIO saCTOTHOMY 

pacnpeAenem AJIPIH ~ p m ~ ,  KoTopbIe 6 ~ m n  nonpemI q n  n 3 p e ~ m  xxmpnmo~ 
B P & O H ~  I O x ~ o f i  ~ ~ O ~ ~ Y I Y I  B IIepYrOA C 1990/91 IIO 1996/97 PI'. 3TEI flaHHb1e 

yRa3bIB2UOT H a  3HauYrTeJIbHbIe YI3MeHeHIWf B pa3Mepe KPmR B 3aBYICUIMOCTBI OT 

ce3o~a (pnc. 18). H~CMOTPSI H a  TO, YTO B 1990/91 r. n B 1993/94 r. KP~IIH&~ ~ p m b  

(~0~WIbHb1fi pa3Mep - 58 MM) BbIJIaBJIYIBWICR B ~ e ~ a b p e ,  K @eBpWIIO OH 6bm 

IIOJIHOCTbIO 3 a M e q e H  MeJIKYrM KpYIJIeM (Mo~aJIbHbIfi pa3Mep - 40 MM). B 
AOKyMeHTe WS-Area48-98/15 AaBWICR IIpOrH03, YTO aHWIOFMYHaSI KapTPIHa 

6 y ~ e T  H ~ ~ J I I ~ A ~ T ~ c R  B 1997/98 r., 3I IIpeACTaBJIeHHbIe H a  COBerqaRHM AaHHbIe 

yKa3bIBaIoT H a  TO, 9TO YMeHbIUeHEIe B pa3Mepe I I o T ~ ~ ~ J I ~ H H o ~ o  ~~HYrKaMPI 

KPWIR A~~~cTB%IT~JI~Ho IIPOYI30IIIJIO. 

4.19 AoIIoJIHBIT~JI~H~I~ AaHHbIe 110 YaCTOTHOMy PaCIIPeAeJIeKvrIo flJIKH KpIUIR, 

IIOJIyseHHbIe IIO 06pa3r.p~ PaqZ'IOHa IIYrHrBYrHOB B 3WIHBe ~ A M I Z P W I T ~ ~ ~ C T B ~  

(~[oA~&oH 48.1, CM. Ao6a~JIeHne D), YI3-3a HeAOCTaTKa BpeMeHYI. H a  CeMmHape 

IIPOaT-IWIUr3YrpOBEUIbI He 6blrr~r. 

~ [ ~ O M E , I C T I O B ~ I ~  AElHHbIe 110 KPXUIIO 

4.20 B IT,eJIRX IIOJIYKieHI!IR K O M ~ ~ ~ H H P O B ~ H H O P O  e 2 K e r O A H O r O  ZIHAeKCa AJIR 

Ka;rKHOlX H 3  IIOAP~~~OHOB 48.1, 48.2 n 48.3 G ~ L T I ~  IIPOiLH[aJI~3YrpOB~bI AZiHHbIe 110 

y n o ~ a ~  ~ p v r r r ~ ,  norrpemxbm B ~ T U M  no~pariro~ax. Ilo~rpyrnrra pemma,  TO Tame 

AaKHbIe MOrYT 6b1~b IIOJIe3HbIMyl, T.K. IIPOMbICeJI Y K)XHofi ~ ~ O ~ P Y I Y I  BeAeTCR 

3MM0fi, IiI 3TVI AaxHbIe MOI'YT AaTb P I H @ o ~ M ~ ~ v / ~ K ,  110 BpeMeHHOMy CABZE'Y C Hpyr'ylM 

IIepYrOAOM %IeM 110 Pe3YJIbTaTaM: HayWHbIX C'beMOK, IIPOBOAlIMbIX O ~ ~ N H O  B JIeTHXl& 

IIepHOFr,. 

(i) o c ~ p o ~  SJIe@aHT: p a f i o ~  MeXAy 60"-61"30'1o.m. n 50"-58"3.~. B 

IIoApaBo~e 48.1; 
(ii) OCTPOB ~I~BY~HPCTOH: pafi0H MeXAy 61°30'-63"m.m. I4 58"-70"s.~. B 

IIoApariro~e 48.1; 
( )  K)XHb1e OpKHefiCKPIe 0-Ba: BeCb IIOA~&OH 48.2; 
(iv) OCTPOB B e p ~ :  paf io~ M e x A y  53"-55"m.m. n 37"-40"s.~. B I l o ~ p a f i o ~ e  

48.3; n 
(v) BOCTOK IOmofi  I'eoprnn: p&oa M e q y  53"-55"m.m. n 34"-37'3.~. B 

n[oApariro~e 48.3. 



4.23 E~IJIH PaCC-TaHbI  I I O K a 3 a T W I y l  CPUE, K O T O p b I e  3 a T e M  ~ ~ I J I ~ I  O c p e A H e B I  

110 IIPOMhICJIOBbIM C e 3 0 H a M  yl p&o~aM. 

4.27 B cnyvae 3yl~~em n p o M b I c n a  B I ' Io~p&o~e  48.3 ~ m n m b ~  CPUE y o - ~ a  
Eepq o T M e u e m 1  B 1991 n 1994 rr., a y B o c T o K a  K)mxofi I'eoprm - B 1991 n 1993 rr. 
 TO M 0 7 R e T  O T p a X a T b  IIJ'IOTHOCTb K p I U I S ,  OlIepeXaIOmI3rK, WIyl CJIeAYIOmEyIo 3a 
H V I ~ K O ~ ~  I I J I O T H O C T b K )  KPYIJITIR, H ~ ~ J I M J ~ B I I I ~ ~ ~ c s T  B O  B P e M H  H a y U H O -  

Y r c m e ~ o B a T m b c R V I x  c a e M o K  B neTme ce30~1,11990/91 n 1993/94 rr. 

4.29 n[oAI"pyIIIIa O T M e T I U I a ,  U T O  I I O J I Y 9 e H H b I e  O T  K O M M e P 9 e C K O F O  I I P O M b I C J I a  

A a H H b I e  110 YaCTOTHOn/ry paCIIpefleJIeHI!lIO A J I m  MOI'yT I I p e A C T a B J I s T b  UXITepeC, HO 

H'yXCHO IIPOBeCTyl 60~1~my1o pa6o~y,  U T O ~ ~ I  I I p e O ~ O J I e T b  npo6~1e~y CeJIeKTT&BHOCTyl 

T p a J I O B ,  I I p I ! t C m O  T m  ~a6opabi Aal3HbIX. 

5.1 K. %K)c (CUA) coo6mp.~1, U T O  6m~acca  (PYIToIIJI~HKToH~, n 3 ~ e p e m m  KaK 

K O H q e H T p a q Y r s r  XJIopo@IUIJIa, O T J I E l 9 a e T C f l  60~1bmofi Me=- Fl BH'~TPY~I'OAOBO~~, a 
T a K X e  I I ~ O C T ~ ~ H C T B ~ H H O ~ ~ ,  M3MeHUylBOCTbK).  M H T ~ ~ ? ~ I ! ~ ~ o B ~ H H ~ I ~  (0-100 M) 

K O H q e H T p a ~ E l  xJIopo@yiJIJIa 6b1nn O C p e A H e H b I  110 B C e M y  paf i0~y C a e M K E I  

npo rpaw1  CUZA AMLR 3a ~ q b I @  r o ~  ( c a e m  c R H s a p s  no M a p T ,  pnc. 20). B 
1991/92, 1992/93 yl 1997/98 rr. 6no~acea m m T o H a  6bma H n x e ,  a B 1989/90 n 
1994/95 PI?. - BbIIIIe c p e ~ ~ e f i  6no~accb1 IIJIELHKTOHa. EbIJI0 H e B 0 3 M O X H O  IIPOBeCTYI 

CpaBHeHYre  C I I o J Q ~ ~ ~ ~ o H ~ M B I  48.2 yl 48.3, T.K.  A a H H b I e  110 XJIopo@PUIJIy AJIR 3 T H X  

~ ~ & O H O B  OTCYTCTBYIOT. Tofib1 EDI3~0fi K O q e H T P m  XJIOPO@HZL~I~ C O B I I q a I O T  

C 3nb-HBE-EO (~&il3RVIjj[ JITI~TICY~B SOI) (PEE.  20). 



5.2 B. Jloe6 c o o 6 ~ a ,  YTO B Teueme nocnrepmx mecTn J I ~ T  ceTeBbIe B ~ I ~ O P ~ ,  

npOBeJ(eHHb1e y 0-Ba ~ J I ~ @ H T  BO BPeM.53 J I e T H H X  C'beMOK I I P O r p a M M b I  AMLR 
(CmA), BbBBEXJIPI CABPIP O T  CIUIbHOIW WKYIeHHOIW 11peo6~1ap~m C a J I b I I b I  (Salpa 
thompsoni) (1993 r.) K B e m o H o r m M  p a m u  (1995 ~11996 rr.), PI O ~ ~ ~ T H O  K canme 
(1998 I?.). ~ T H  I I e p e X O A b I  C B R 3 a H b I  C PI3MeHeHIWIMPI YPICJIeHHOCTH BeCJIOHOPyIX 

pavRoB (B OCHOBHOM, Metridia gerlachei) H a  n o p q o ~ ,  a C ~ J I ~ I I L I  - H a  p a  n o p c y l K a .  

" n e p e x o ~ ~ b ~ e "  I I e p P I O A b I  (1994 PI 1997 PI'.) O T J I M Y a J I M C b  B b I p a i r K e H H M M y I  

PI3MeHeHElHMPI B YPICJIeHHOCTPI BeCJI0HOIW.X P a v R O B  PI C a J I b I I b I  B J I e T H P I e  MeCRI@I. 

3 ~ n  n 3 ~ e ~ e ~ m . n  B mmemxocTn ~ O ~ X O ~ . J I P I  B T e Y e m e  OTHOCPIT~JI~HO KOPOTRVM 

IIpOMeirKYTKOB BpeMeHPI  (OT Y e T b I p e X  A0 IIIeCTH HeAeJIb)  PI MOPJIyI 6b1~b BbI3BiLHbI  

H3MeHeHVUIMPI B a A B e K T H B H b I X  P e I R P I M a X  ( ~ . e .  O T  H ~ I I ~ ~ B J I ~ H H o ~ ~  K II0JIH)CY 

qBempm H a  qsersqmo, H a n p a a n c e m q o  K s ~ ~ a ~ o p y ) .  

5.3 B. Jloe6 O T M e T Y m a ,  Y T O  B T e Y e H P I e  I I O C J I e A H H X  A B a A q a T P I  JIeT 
x a p a ~ ~ e p ~ 1 3 y 1 0 r q ~ r e c ~  n p e o 6 n a A a ~ ~ r e ~  canbnb1 PI o T H o c n T e n b H o  H P I ~ K O ~ ~  

.yvlme~ocTbm B e m o H o r m  pawoB neTme ce30~b1 ("cmbno~b~e ~ O A ~ I  ") CT~JIPI B 

3 T O M  P & O H ~  IIepPIOAPIYeCKPI I I O B T O p R I O ~ P I M C R  RBJIeHPIeM. Bonbmme q B e T e H I W I ,  

BbI3BaHHbIe ~aJIbIIofi, OTMeYaJIPICb KZUKAbIe 4-5 JIeT HaWEH2l.X C JIeTa 1983/84 r. 
B. J l o e f j  TaRzRe O T M e T I U I a ,  y T O  3Ta IIePPIOAIXYHOCTb COI'JIaCYeTCR C H E ~ I I P ~ B J I ~ H H O ~ ~  

K BOCTOKY I I p e q e c c P I e f i  ~ H O M ~ J I P I ~ ,  o I I P I c ~ H H o ~ ~  M a p @ P I  PI Ap. (1995) PI ACW, 
0 r r ~ r ~ a . H H 0 f i  Y&TOM PI ~ P I T ~ P C O H O M  (1996). 

5.5 P ~ C C M O T ~ ~ B  3 T P I  pe3yJIbTaTb1, Y Y a C T H H K P I  C e M P I H a P a  PeIIIPIJIPI, Y T O  

H ~ o ~ x o ~ I , P I M o  I IpOBeCTPI  J(aJIbHefiIIIPIf3 PICCJIeAOBaHPIR. OAH~KO, IIOCKOJIbKy 3 T P I  

pe3yJIbTaTbI OTHOCRTCR TOJIbKO K HeCKOJIbRyIM y'LlaCTKf3.M ~ O H ~ & O H ~  48.1, PI H e T  

C P a B H M M b I X  P e 3 Y J I b T a T O B  110 A p y r P I M  p a f i o ~ a ~ ,  BOIIPOC 6b1n I I e p e A a H  H a  

p a c c M o T p e m e  WG-EMM. 

6.1 J l e ~ c ~ ~ s w  pb16a (Champsocephalus gunnad o 6 ~ 1 ~ a e ~  H a  menbaas IOIRHO;I 
Ireoprnm, c ~ m  LZIar, IOIRH~IX O p ~ ~ e f i c ~ m  PI IOXH~IX LUe~naqc~m 0-BOB H a  

r n y 6 n ~ e  A0 500 M. ~ ~ B ~ C T H O ,  Y T O  3 T O T  BPIA KOPMPITCR I I p e P I w e C T B e H H O  H a  



6.2 ~ [ ~ o B o ~ I Z J I H C ~  HCCJIe~OB2lHMH P q H O H a ,  C T e I I e m  HZlIIOJIHeHHOCTH X W I y A K O B  

I4 I I 0 K a 3 a T e J I e f i  @ H ~ H o J I o ~ I ~ ? I ~ c K o ~ o  COCTORHVIFI. EJ(HHCTB€!HH~I~~ ~ a 6 o p  A a H H b I X ,  

c o ~ e p x a m  AocTaToWo ~ n u r H m I e  B p e M e m b I e  P W ~ I  PI I I O K ~ ~ ~ T ~ J I M  AJIR 6onee 
u e M  o n ~ o r o  y Y a c T K a ,  OTHOCHTCR K I I O K ~ ~ ~ T ~ J I I O  @ Y I ~ H O J I O ~ ~ ~ C K O ~ ~  COCTORHIXS. 

6.3 rZo~a3a~enb @ ~ r 3 ~ r o n o r v r s e c ~ o r o  COCTORHHR paccsvrTbIsaeTcsr AJIR 
O T A ~ J I ~ ~ I X  ~ K ~ ~ M I L J I R P O B  pb16b1 IIO A B ~ M  n e p e M e m m :  06qea M a c c e  H p a c u e ~ ~ o a  
o6qefi M a c c e .   TOT 110~a3a~enb npeAcTameT c06oa O T H o m e m e  061qeji: M a c c b I  K 

p a c u e ~ ~ o 8  o6qea M a c c e .  H S L H H ~ I ~  IIO 6000 ~ K ~ ~ M ~ I J - I R ~ O B ,  I I O ~ ~ I S L H H ~ I X  B Teueme 7 
C e 3 0 H O B ,  YICIIOJIb30BaJIHCb HJIR OIIpeAeJIeHI4H C P e A H e r O  OTHOIIIeHI lR A J I H H b I  K 

M a C C e .   TO OTHOIUeHYIe 3 a T e M  HCIIOJIb30BZUIOCb AJIR BbIYHCJIeHI4.X P ~ C - ~ T H O G  
M a C C b I  AJIR Ka;sVFOFO I 4 3  24 000 3K3eMrIJ-ISipOB P M ~ ,  HCWIeAOBSLHHbIX B Teue-e 27 
JIeT. 

6.4 Pe3yJIbTaTb1 C H a s a J I a  ~ ~ I J I X I  I I P e A C T a B J I e H b I  K a K  C P e H H e M e C R Y H b I e  

3 ~ a s e ~ m s r :  no I O x ~ o f i  reoprnn, c K a n a M  War ,  o-BY 3 n e @ a ~ ~  H IOXH~IM 
~ ~ T J I ~ H A C K H M  0 - B a M  (WS-Area48-98/19). q ~ 0 6 b 1  C O O T B e T C T B O B a T b  3 H M H H M  H 

J ' IeTm IIepHO,l(ah/r, B b g W I R e M b I M  AJIR I I o T P ~ ~ L s I I O ~  K p m b  CYXOIIyTKbIX B W O B ,  

AaRHbIe 6bmn cseAem1 B Ass c e 3 o m 1 ~  I I O K ~ ~ ~ T W I R  - n e ~ &  (~0~6pb-anpmb) H 

3- (M@-OKTR~P~). 

(i) neTme ce3om11977/78, 1982/83,1990/91 H 1993/94 rr. yi Z X ~ ~ I  1972, 
1985,1990 H 1997 rr. y IOx~of i  reoprm; 

(ii) neTme ce3om11972/73 YI 1986/87 rr. H 3ma 1997 r. y C K ~ J I  War; 

(iii) n e ~ &  c e 3 0 ~  1984/85 r. y IOXHE,IX W e ~ n a y q c m  0-BOB; H 

(iv) J I e T H H e  ce30~b1 1978/79, 1983/84, 1984/85 21 1987/88 rr. y 0-sa 
3 J I e @ a H T .  

6.6 MKK P a C I I O J I W a e T  4 T H I I a M H  A a H H b I X  110 RYITaM, K O T O P b I e  M O P Y T  H M e T b  

O T H O I I I e H H e  K CTORBII IHM IIepeA 3 T H M  C e M H H a p O M  BOIIpOCaM.  31.H A a H H b I e  

B K J I M V a I O T  pe3yJIbTaTbI B Y I 3 y a J I b H b I X  C S e M O K ,  I I P O B e A e H H b I X  BO B P e M R  

M e l ~ ; q y ~ a p o ~ ~ o r o  AecxTmeTm 110 v r 3 p e m m  KYITOB~IX (IDCR) H nonyuemrx OT 

RIIOHCRVUr P a 3 B e A b I B a T e J I b H b I X  CYAOB, CTaTVICTYIKY IIO KOMMePVeCKHM YJIOBaM, a 
T m e  6uronorvruec~~1e 11po6b1 ~3 ~JIOBOB. EWIH p a 3 p ~ 1 ~ ~ b  STH AaxmbIe M e q y  

n o ~ p a f i o ~ a ~ ~ r  48.1, 48.2 YI 48.3, TO A a H H b I x  Bcex seTbIpex THIIOB ~ ~ I J I O  

HeAOCTaTOWIO,  Y T O ~ ~ I  I I03BOTIHTb CPaBHeHyle  M e R S q y  I I o H p @ o H a ~ u r .  

6.7 B H 3 y a J I b ~ b 1 e  A a H H b I e  RIIOHCKYIX P a 3 B e J ( b I B a T e J I b H M X  CYAOB, O A H a K O ,  

I I O ~ B O J I ~ H  nposecTur o q e H r c y  m c r r e m o c T y r  3a 7 neT AJIR H o H p d o ~ a  48.1 H 3a 4 
ma AJIS IloHpaito~a 48.2 ( ~ Y I C ~ H K D I  21 PI 22). I'Io~a3a~enur B~IJIH paccmTam1 AJIR 
c m H e r o  K m r r a ,  @~r~sana,  rop6a~oro  K v r T a ,  cefisana, r n r a A K o r o  mTa H M a n o r o  



6.8 B ~ O A P ~ O H ~  48.1 4PICJIeHHOCTb M a r i O r O  I I o n o c a T n K a  6bma O T H o c n T a b H o  

c ~ a 6 m b ~ o f i  B T e 4 e H n e  1973/74, 1974/75, 1975/76, 1979/80 n 1981/82 rr. B 
1985/86 I?. OTHOCI/ITeJIbHaF1[ YYrCJIeHHOCTb 3HaYYrTeJ lbHO B 0 3 P O W a  - 110 CpaBHeHElIO 

c n p e , q b I , q y q n M  y p o s H e M  H p n M e p H o  B mecTb pa3. B 1986/87 r. n o ~ a 3 a ~ e n b  
~ ~ o ~ u r ~ m c ~ ,  HO TOJI~KO AO IIOJ-IOB~EI qeAbIJTYLqero q q o c T a .  H O I I ~ ~ K ~ S X ,  VTO 3 ~ n  
A a H H H e  HaK>T IIpEle~JIe~b1fi I I O K a 3 a T e J I b  4ElCJIeHHOCTI4 M W I O r O  I IOJIOCaTMKa,  

MOIRHO I I p e ~ I I O J I O I R 9 I T b ,  4 T O  C e 3 0 H  1985/86 I?. 3 a M e T H O  OTJIM4aJ"ICR O T  APy'YIX 

Ce30HOB. H O C T Y ~ ~ O C T ~  KPPDIR AJIR MaTIOI'O IIOJIOCaTZlKa B 3 T O T  TY)A B no)I,pdo~e 
48.1, B O ~ M O ~ O ,  6bma nywne. 

6.9 B ~ o J ( ~ & o H ~  48.2, K a K  5I B n[oApafio~e 48.1, TOJIbKO A a H H b I X  110 MaTIOMy 

IIOJIOCaTyIKy 6bm0 AOCTaTOVHO AJIR I I P O B e ~ e H E l H  J (aTIb~efi~lx Y ~ C W ~ A O B ~ .  M 3  
Tex Y e T b I p e x  neT, K o r R a  B  TOM pafio~e n p o B o A m a c b  passeqca, 1980/81 r. 
B b S q e J I R e T C R  T e M ,  4 T O  I I J IOTHOCTb MEUIOrO IIOJIOCaTylRa B 3 T O T  r 0 A  6 ~ m a  B ABa 
pa3a BbIme, 4 e M  B 1973/74, 1981/82 n 1985/86 rr. Y ~ H T ~ I B ~ F I ,   TO 3 ~ n  
I I O K a 3 a T e J I v l  I I p e R C T a B J I e H b I  6e3 CTaTPICTUIKM J(YICIIepCYIYI, a T a K I R e  APYI'YIe 

3 a ~ e s a ~ m ,  6onee 4 e M  A B y K p a T H o e  y B e n m e H n e  ~ T O ~ O I I O K ~ ~ ~ T ~ J I R  B 1980/81 r. 
IIO CpaBHeHvrIO C Apy'ZIMYr rOAaMYr BIIOJIHe M O I R e T  CBVIHeTeJIbCTBOBaTb 0 JIyVIIIefi 
AOCTYIIHOCTI4 K p w I R  RJIR MaTIbIX IIOJIOCaTZlKOB B 3 T O M  rOm. 

OBYITAIOD,YIE HA CYIIIE MOPCKYIE XYIlU,HYIKYI 

7.1 ~ C X O A H ~ I ~ ~  j r p K Y J I R p  IIO,I(l?pyIIn>l: PIJ(~HTI~@BIIT,YI~OB~J'I MTb y t I a C T K O B  (O-B 

BepA, 0-B C H ~ H U ,  0-B CPDI, 3mnB AJ@~ZT~EUIT~~~CTB~, 0-B A ~ ~ e p c ) ,  AJIR K o T o p b I X  

C y q e C T B y I O T  IIO ~ p a f i ~ e f i  M e p e  I I R T w I e T H X e  H e I I p e p b I B H b I e  PCr;AbI A a H H b I X  IIO 

3aBHCYIMbIM B q a M .  

7.2 no 0 - B a M  C P I ~ H E ~ ,  CUJI Ill A ~ ~ e p c  C e M I I H a p  H e  I I O J I y s z l J I  HYrKaKVrX 

AOIIO~I-IPITWI~H~IX ~ ~ H H ~ I X ,  n o m o  n M e I o m p x c s  B 6a3e R ~ H H ~ I X  CEMP. no o-BY 
B e p ~  Z3 3aJIlXBy A A M ~ ~ ~ J I T ~ ~ ~ c T B ~  6b1no I I p e J ( C T a B J I e H 0  H e C K O J I b K O  

AOIIOJIHurTWIbHbIX ~ a 6 o p o ~  A a H H b I X  El I I O K a 3 a ~ e J I e f i  IIepeR Ha4ZiJ IOM I4 B H a s a J I e  

pa6o~b1 cemmapa. 

7.3 C e ~ ~ l ~ a p  T a R z R e  H M W I  AOCTYII K HeCKOJIbKYIM 6onee KOPOTKYIM (< 5 JET) 

B p e M e H H b I M  PqaM,  IIpeJ(cTaBJIeHHbIM B 6a3e @UXEXbIX CEMP (~a.IIpzl~ep, Al, A2, 
A3, A6a, A7 ~ J I R  C ~ a ~ j r n  3c11epa~ca 3a 1993/94-1996/97 rr.) n B p a ~ ~ ~ n m b ~ ~  
A O K y M e H T a X  ( H ~ I I ~ u M ~ ~ ,  T e M I I b I  P O C T a  IOIRHbIX MOPCKYIX K O T H K O B  H a  M b I C e  

IIInppe@@ 3a 1994/95- 1997/98 rr., WS-Area48-98/18). 



7.9 O C H O B ~ I B ~ H C ~  H a  p a 3 p a 6 0 T a ~ ~ 0 ~  B WG-EMM-Stats-97/7 I I O A X O H e  

A O K Y M e H T  WS-Area48-98/6 IIpMBOflMT KOMIIbMTepHJ'IO IIpOl?pan/mny AJIR p a c Y e T a  

K O M ~ U I H M P O B ~ H H O I " ~  I I O K a 3 a T e J I R ,  K O T O ~ ~ I ~ ~  6b1JI H a 3 B a H  KOMIIJI~KCH~IM 
C T ~ a p T M 3 M p O B a H H b I M  H H ~ e K C O M  (KCM). Tame M m e K C b I  6 b m M  PaCCYXlTl iHbI  110 

pa3nn-IM p a 3 ~ e n a ~  6a3b1 # U ~ I - I ~ I X  c T e M ,  q ~ 0 6 b 1 0 6 0 6 p ~ b  B p e M e H R b I e  p2~b1  
110 y Y a C T K a M ,  BWaM M C e 3 0 H a M ,  H e C M O T P R  H a  T O ,  Y T O  CTaTMCTPIUeCRYIe C B O ~ ~ C T B ~  

BTYlX m e K C O B  eLU,e H e  COBCeM IIOHHTHbI.  

7.11 T ~ K M M  o b p a s o ~ ,  BaRZHbIMZI  H a I I p a B J I e H M R M M  pa60~b1 110 y n y Y m e H Z I I O  

A i L H H o r o  a~arrn3a R B ~ I O T C R :  

(ii) MCCJIeAOBaHMe MCIIOJIb30BaHIN1: KOMIIJIeKCHbIX MHAeKCOB AJI51: 3 a M e H b I  

I I 0 K a 3 a T e T i e f i 9  B R J l I O V e H H b I X  B MX P a C q e T .  ( H a ~ o  3 a M e T M T b ,  Y T O  



(iv) p a 3 p a 6 o ~ ~ a  M e T O A a  OqeHRvr AOBepYrTeJIbKbIx  I 4 H T e p B W I O B  KCn; I4 

(v) u r c c n e A o s a H u r e  x a p a ~ ~ e p a / ~ a c m ~ a 6 0 ~  M ~ M ~ H V Y I B O C T Y I  u r H A e K c o B  

XYIIqHUIKOB, BKJIK)YaR M 3 Y Y e H H e  ~03~eficT~5T.S H 3 M e H e H y I R  C O C T a B a  

m e K C O B ,  B X O A R W  B ~alKJ(b@ KCH. 

7.13 HWO 3an/reTWI'b, Y T O  38 HCKJIK)YeHVIeM CIIeUJElJIbHO OIWBOpeHHbIX CJIyYaeB 
B e C b  aHa-IIH3 IIPOBOAZIJICFI C CCIIOJIb30BaHVIeM YICXOAHbIS H e I I p e 0 6 p a 3 0 ~ a H H b I X  

3HaVeHRIf i .  ~ [ o c J I ~  T O r O ,  K a K  ~ ~ L T I  I IOCTPOeH PHCYHOK 23, ~ ~ L T I M  I I O A C T a B J I e H b I  

Y n r T e p I I o J I M p o B a H H b I e  3 ~ a u e m  pa3~epa ~ ~ o n y m q m x  ~ e p ~ o 6 p o ~ o r o  a b 6 a ~ p o c a  B 

1987/88 r., a T a m e  pa3~epa nronynrsrqm ur sl;rnyn.nem (HO H e  B b m m B a e M o c T u r  

I I T ~ ~ o B )  B 1994/95 I'. 

7.15 CJIeAYIOIqZTM 3 T a I I O M  P a C V e T O B  6bmo K O M ~ P I H ~ O B ~ H Y ~ ~  B W O B  B IIpe,l&'JIElX 
y Y a C T K O B .  Y [ T O ~ M  I ' a p a H T H p O B a T b ,  V T O  3T0 H e  I IPElBeAeT K o b ' b e ~ 1 4 ~ e ~ m  B W O B ,  

~ ~ I I ~ o A ~ K T Y ~ B H ~ I ~ ~  YCIIeX K O T O P b I X  CHJIbHO P a 3 J I V I V a e T C R  BO BpeMeH53,  6bma 
I I O C T p O e H a  K O p p e J I R ~ O H H a s I  M a T p Z Z q a  K O M ~ D I H Z I ~ O B ~ H H ~ I X  JIeTHYIX YIHfieKCOB 

o T W b H 0  IIO BCeM B I Z J ( ~ ~ / ~ / ~ Y ~ C T K ~ M  ( T ~ ~ J - I .  8). B ~a6~1urqe O T M e V e H b I  I I e p e M e m I e  

CO CTaTYrCTYrVeCKYr 3HaVHMbIMZT K O ~ @ @ H ~ ~ H T ~ M Z I  K O P p e J I R ~ U I .  K o p p e n ~ q m  
M e X A y  M H O n l M l X  I I e p e M e H H b I M X I ,  OAHaKO,  A O J I X H a  Y r H T e p I I p e T Y r p O B a T b C R  C 

OCTOPOEflHOCTbK), T . K .  B H e K O T O P b I X  C J I Y V a R X  M O X e T  6b1~b 3 H a Y V I T e J I b H E l S  

cnysaf i~ax  K o p p e n R q m .  3~ur 3 H a s e H m  u r c n o ~ ~ b ~ o ~ m u r c ~  TOJI~KO K a K  061qee 
P Y K O B O A C T B O  AJIR O I I p e A e J I e H Y I R  Y P O B H R  KOPpeJIRlI ,MM, I I 0 3 B O J I R M I q e I ' O  

K O M ~ ~ O B ~ T ~  (ZIJIBI p a 3 A W I R T b )  B q b I  B IIpeAeJIax y Y a C T K a .  

7.16 B Y r T o r e ,  C Y Y e T O M  JIeTHYIX I I e p e M e H H b I X  BnAM ~ ~ U I Y I .  P a C I I P e A e J I e H b I  110 

y Y a C T K a M  c r r e p L m p Z  06pa30~: 

(i) OCTPOB B e p ~ ,  IOmm reoprm (CM. purc. 28) - 
Tp@I H b I p R I O v  B q a  ( J ( B ~  BYyTa IUEK'BI4HOB I4 lOXHb@ M O ~ C K O ~ ~  KOTKR) 

~H.JIPI O T A e J I e H b I  O T  ~ e p ~ 0 6 p o ~ o r o  mbba~poca .  ( M a n a s  C X O l R e C T b  

M e W y  s e p ~ o 6 p o ~ b 1 ~  m b 6 a ~ p o c o ~  El ApyI'vlM2I ByrAaMI4 B OCHOBHOM 

C B R 3 a H a  C IIPOJ(YKTtIBH0CTbK) 3 T O r 0  BWa B 1987/88 1994/95 PI'. 3 T I 4  

ABa r o A a  XapaRTepYr30Ba.JIPICb ~avr6orree C ~ e C T B e H H b I M V l  aHOMa.TIBElhlur 



B ( P Y ~ ~ Y L ~ ~ C K U L X  YCTIOB~WL o ~ p y ~ ~ a m q e f i  cpeAbI  B IIepmoA maRm R H ~ ,  

YTO BbI3BZiJIO MHOI?OT€HCIIeHHbIe H3MeHeHIUi B @ ~ H O T I O ~ Y I H  H YClleXe 

BOCIIpOH3BO~CTBa, He BCe H 3  KOTOPbIX CMOI'YT 6b1~b YYTeHbI IIPH 

WCTEtHOBKe ~ T e p I I O J I ~ O B ~ l X  3 ~ a Y e m . )  

(ii) OCTPOB C m m ,  K);SI;HEI~ Opmeficme o - ~ a  (CM. puc. 29a) - 
B COOTBeTCTBHH C K O ~ @ @ Y I ~ H ~ H T ~ M H  K O P P e J T R ~ H  IIHHI'BHHOB Agenm 
CJIeJ(yeT OTfleJIHTb OT HByX H p y r H X  BHAOB; OAHaKO BO BpeMR 

n r p o B e g e H m  a~anvr3a  TO He 6bm0 c A e n a H o  H Bce  T ~ Y I  B q a  6bmn 
0 6 a e ~ H ~ e ~ b 1 .  PHC~HOK 7 y K a 3 b I B a e T  H e  TOJIbKO H a  CMJIbHYK) 

I I O J I O X H T e J I b H y M  3aBYICHMOCTb M e X A Y  IIaI IyaCCKHMH H 

aHTaPKTHVeCKMMH IIYIHI"BYIHaMH, HO H H a  B03MOXHYIO BPeMeHHyIO 

pa3- B O T B ~ T H O ~ ~  P e m ,  B OCO~~HHOCTYI Y I I ~ B ~ O B  AA~JIH, YI'S- 

3a sero m g e K c b 1  ,IOA~R:THBHOCTH B 1990-e r o ~ b ~  B q e n o M  mme, YeM B 

1980-e r o ~ b ~ .  

(E) 3aJ'IIKB AAMZ!IPZ~.JIT~~~CTB~ (CM. PHC. 29b)- 
K O ~ @ @ H W ~ H T ~ I  KOPPeJIRqHH 6bmu HH3KHMH AJIR BCeX MeXBHAOBbLX 

C ! p a ~ ~ e ~ H f i ,  HO TeM He MeHee OHH He  YKa3bIBaJIH H a  H ~ O ~ X O @ X M O C T ~  

p a 3 n e n e ~ n ~ .  O R H ~ K O  ~ ~ B Y I C H M O C T ~  M e x A y  I I O K ~ ~ ~ T ~ J I R M H  no 
n x a - z r ~ m x ~  H uanyaccmm r n m r s m a M  yrca3bmae~ H a  c m b v  
CBR3b  H a  IIPOTRXeHHH 1990-x rr., HO H a  OTCyTCTBHe n o ~ o 6 ~ o f i  
3aBHCIEMOCTYI B 1980-e I T .   TO HeXapaRTepHO AJIR J@yl?yZX MeXBI/IAOBbIX 

C ~ Z ~ B H ~ H H ~ ~  110 3 T O q  P a C T K Y .  H H  H n R  0-Ba C H ~ H H ,  HI4 AJIR 3ZiJIHBa 

A ~ M ~ ~ T I T ~ ~ ~ c T B ~  HUTIT0 He CBI/IAeTWIbCTByeT 0 CXOXeCTH X a p a K T e p a  

BOCIIPOH3BOACTBa IIEIHPBHHOB Agenm H EtHTapKTHUeCKEXX IElHI"BHH0B B 

KOHKpeTHbIe IWAbI. 

(iv) OCTPOB C m  - 
C y q e c ~ ~ o ~ a n a  cvrnbHasI  KoppenRITylrr: M e i x A y  ABYMR BnAaMYi 

( ~ H T E ~ P K T Y I ~ ~ C K H M H  IIHHI'BHHaMH H IOXHbIMH MOPCKHMYI KOTYIK~MUI), 

KoTopbIe 6bmn 06ae~mem1. 

7.17 Ilonyuemb~e neTme m q e K c b I  11o~a3a1-m H a  pnc. 30 ( H ~ O  O T M ~ T H T ~ ,   TO 

AaHHbIe  IIO ~ ~ P H O ~ P O B O M Y  mb6a~pocy  3AeCb  BKJIIOsaIoT IIOgCTaBJIeHHbIe 

m T e p n o n n p o s a H m I e  3 ~ a s e ~ v r s 1  3a 1987/88 H 1994/95 rr.). B b m ~ n e ~ m ~ e  r o ~ b ~  
Hyl3KOTY) BOCIIPOYI3BOACTBa ,IJ/IJ3eneHbI B ~a6n .  9. 

(i) B 1983/84 r. M e q y  I I O A ~ ~ ~ ~ O H ~ M V I  48.3 H 48.2 Cqmb~e no Ilo~pariZo~y 
48.1 OTCYTCTB~IOT) ; 

(iii) B 1990/91 r. no B c e q  P a o ~ y  4 8 ,  3a y r c m I o u e m e M  o - ~ a  Cmm; H 

(iv) B 1993/94 r. M e q y  nogpafio~am 48.3 H 48.2, HO He  ~ n r r  IlogpariZo~a 
48.1 (cia u r c m I o u e m e M  o - ~ a  Cm) .  



7.19 ~ o T ~ H I J , M E L J I ~ H ~ I ~  B 3 a M M O C B R 3 M  M e Z R A Y  B M A a M H  M Y Y a C T K a M M  6b1nn 
n p o a H a n m 3 n p o B a H b I  c n o ~ o q b ~ o  M a T p v r q b I  K o p p e n x q v r m  no I I O K ~ ~ ~ T ~ J I I O  

p e I I p O ~ y K T Y r B H O I ' 0  Y C I I e X a ,  O T p a 2 K a I O ~ e M y  06rqyrfi Y C I I e X  B O C I I p O M 3 B O ~ C T B a  B 

J I ~ T H ~  I I e p M O A  M P e I ' M C T p M p y e M O l M y  RJIR ~ o J I ~ I I I M H c T B ~  A J I M H H b l X  B P e M e H H b I X  

P R A O B  I IO ~ o J I ~ I I I M H c T B Y  P a C T K O B .  (Ha6opb1 A a H H b I X  3a B O C e M b  JIeT AJIR 0 - B O B  

CZIJI El A H B ~ ~ C  H e  ~ ~ I J I M  BKJIIOKIeHbI B a H a J I M 3 ) .  Y T O ~ ~ I  3 a I I O J I H M T b  M a T P w  I IO 

B C e M  yYaCTKt3.M M 38 B C e  I'OAM C 1981/82 110 1997/98 I'. (II0 1996/97 I?. AJIR 0-Ba 

CMI'HM), I I y T e M  J I M ~ e f i ~ o f  BIHTepIIOJIRII,UM ~ ~ I J I M  I I O J I y Y e H b I  PI I I O n C T a B J I e H b I  B 

M a T p Y r r I y  3 H a Y e H I W I  AJI% I O X H O P O  MOPCKOPO K O T U K a  H a  0-Be Bepp, 3a 1982/83 I'. M 

RJIR B C e X  T p e X  BYyTOB IDIHPBZIXOB B 3 a J I M B e  A @ f l X p a J I ~ e f i ~ ~ ~ a  3a 1983/84 I?. 

7.20 n p M ~ e p , e H H b ~ e  B ~ a 6 n .  10 pe3yJIbTaTbI (K K O T O P M M  O T H O C R T C R  Te Xe 
3ZLMeYaHIWI, Y T O  M B I I y H K T e  7.15), IIOKa3bIBElIOT,  Y T O  p a 3 H k l q a  Me-y H a 6 0 p m  

A a H H b I X  C I I O A C T a B J I e H H b I M M  M H T e p I I O J I M p O B a H H b I M H  3 H a Y e H W M H  53 6e3 HyUZ. 

R B J I R e T C R  H ~ ~ H ~ Y ~ T T W I ~ H O ~ ~ .  

7.21 ~ ~ M H S I B ,  9 T O  C 6 ~ 0 ~ 1 0 r ~ ~ e c ~ o f i  T O Y K M  3peHW IIpeJ(CTaBJIRIOT mTepec 
3 ~ a u e ~ v r s r  K o p p e n x q m  >0,4, T ~ M  ~avr60~1ee B ~ I C O K ~  K o p p e n x q u u  C y q e c T B p T  

B H Y T P M  P a C T K O B  (3aJIyl~ MMBIP~J'IT~~~cTB~ - I IaIIYaCCKPIe ~ H I ' B ~ I  I4 IIXlXPB-I 

Ap,enn, 0-B CMI'HM - I I a I I Y a C C K M e  M a H T a p K T M 9 e C K M e  IIMHI'BMHbI, 0-B Bepp, - 
I I a I I Y a C C R v r e  I I H H P B M I I b I  M I O X H b I e  MOPCKPIe KOTI~KXI). He06xop,mo OTMeTI!CTb, Y T O  

B C e  3 T M  3 a B M C M M O C T M  BKJI IOYaIOT IIaIIYaCCKyUZ. IIMHI'BMHOB - 0cemb1fi B M R  C 

O I ' P a H M V e H H b I M  a p e a J I O M  K O P M J I e H M R ,  O ~ M Y H O  09eHb Y Y B C T B M T ~ J I ~ H ~ I ~ ~  K 

K o J I ~ ~ ~ H W M  B J(0CTyIIHOCTM I I O T ~ ~ ~ J I R ~ M ~ I X  B W O B .  C ~ ~ ~ C T B Y ~ T  T a K 2 K e  rpyma 
HeCKOJIbKO 6onee cna6b1~ K O P P e I I R q M O H H b I X  O T H O I I I ~ H M ~ ~  M e w y  0 - B W  E j e p ~  M 

CHPHM. O H M  B K J I I O Y a I O T  I Ia I IYaCCKPIX IIMHI'BMHOB M KOTMKOB H a  0-Be Bepp, B 

K O M ~ M H ~ ~ M M  C T p e M R  B M A a M H  IIMHI 'BMHOB H a  0-Be CMI'HM. O A H ~ K O  HeT 

cyqec~~emxofi ~ o p p e n t ~ ~ q m  M e q y  n a n y a c c R v n v D v r  IDIHPBZIXW H a  o - ~ e  Bepp, H a  
0-Be CUI'Hkl, Y T O ,  B 0 3 M O X H 0 ,  O T p a z R a e T  PIX 09eIIb OI'pa+ryryeHHOe, Y 3 K O  J I O K a J I b H O e  

pacqep,eneme B n106oe Bpem rop,a. 

7.22 gpYl3lT.M I IO?(XO~OM K paCCMOTpeHI4IO B ~ Z U ~ M O C B R ~ ~ ~ ~  MeX,lI,y I I O K a 3 a T W I R M M  

B H y T p M  M M e X H Y  B q a M H  R B J I R e T C R  a H a J I M 3  I ' J I a B H b I X  K O M I I O H e H T  (PCA). 
n p e ~ ~ l y n q e c ~ ~ a  M H e A O C T a T K P I  3 T O m  M e T O g a  PaCCMaTpMBElIOTCR B HoGamemm E. 
C e M K H a p  He FlMeJI  ~ O C T a T O u I - I O  B p e M e H k l ,  Y T O ~ ~ I  I IPYIMeHklTb  3 T O T  M e T O A  K O  B C e M  

~ a 6 0 p a ~  A a H H b I X  110 X V I q H M K a M  ( ~ . e .  B W a M  B H y T p M  M M e Z R A y  Y ~ ~ c T K ~ M M ) .  

Tipn~ep, n o ~ a 3 b 1 ~ a m q f i  U p m e H e H n e  s ~ o r o  M e T o p , a  K ~,SLHBIM no n a n y a c c R v r M  

IDIHPBYnrZLM 0-Ba M 3aJIKsa MMZlpaJI~efic~~a, IIPMBOJ(MTCR B Aobaanremm E. 



7.24 AJISI r ] [ ~ q p a f i ~ H a  48.3 (0-B (BIG)) KOI 'epeHTHOCTb I I P O Z B J I R e T C S I  

crreAylom$m 06pa30~: 

48.2 (SIO) 

48.1 (SES) 

48.1 (ADB) 

moxm 

83/84,93/94 

Xopomm 

- 06ac1c~eme KOROB - CM. T ~ ~ J I .  2 
- Cna6oe B ~ E I J X M O ~ ~ ~ ~ C T B ~ ~  

7.25 HJIR ~ O A ~ & O H ~  48.2 (0-B CYITIEVI (SIO)) O C H O B H W  K O R p e H T H O C T b  6bma: 

48.1 (SES) 

1 noAP&OH1 I k0xas1 

7.26 B ~ y ~ p m  n o ~ p a f i ~ ~ a  48.1 O C H O B H a R  K O T \ e P e H T H O C T b  M e I R q Y  3aJIYIBOM 

Ajqmxparr~efic~sa (ADB) yr o-BOM C m  (SES) 6bma: 

X O P O ~ ~ H  

7.27 B WWIOM 3 T O  r O B O P H T  0 TOM, 9 T O  C m e C T B Y e T :  

I'IMRaK0I2 

E O ~ & O H ~  

48.1 (SES) 

(i) yh/repeHHW K O R p e H T H O C T b  ~ o ~ ~ ~ o H ~  48.3 C IIoA~&oHELME~ 48.2 48.1 
( roqb~  HOBOJI~HO POBHO P a c n p e R e n e H b I  M e z R A y  K o r e p e H T H o c T b I o  

( X o p o I l I e f i  YrnN IIJIoxo~?~) PI H ~ K O P ~ P ~ H T H O C T ~ M )  , I Ip lPXeM K O R P e H T H O C T b  

~ O A ~ & O H ~  48.3 C 0-BOM cm BbIIZIe, 9 e M  C 3aJIPIBOM ~ M X Q ~ ~ J I T ~ ~ ~ C T B ~ ;  

(ii) AOBOJIbHO B M C O K W  K O R P e H T H O C T b  Me-Y I IOAP~~?~OH~MH 48.2 yi 48.1, 
I I p 2 I V e M  O m T b  K O r e P e H T H O C T L  C 0-BOM CYUI BbIIlIe, 9 e M  C 3aJ'IYIBOM 

AJpiEpaJI~efic~sa; 

~ L ~ I o x ~ s ~  

89/90, 90/91, 
92/93 

XOPOIII~F~ 

84/85, 88/89, 91/92, 94/95- 
96/97 

- 

I'IMRaKoa 

87/88, 91/922, 93/94 



(iii) XOPOIIIZLH KOI'ePeHTHOCTb ( c Y u ~ ~ H Z L H  B CMbICJIe COBOKYIIHOCTH JIeT, HO 

MHOPHe H 3  HHX JIeXaT 6 ~ 1 ~ 1 3 ~ 0  K OCHOBHMM OCRM) MeXAY ABYMH 
yYaCTKan/nvr B ~ O A ~ & O H ~  48.1; H 

(iv) He3HaqHTeJIbHbIe M3MeHeHWI IIPH OqeHKe PeaKqHH H a  XBHO IIJIOXEle 

IWAbI (T.e. 1990/91 H 1993/94 TI?.) 110 CpaBHeHHIO C TeM, VTO AaeTCR B 

nymcTe 7.18. 

7.28 Xapa~Tep KOI?epeHTHOCTH B IIJ'IOXZle IWAbI 110 JIeTHEIM IKHAeKCaM (CM. EyHKT 

7.18): 

(i) 1983/84 I?. - KORpeHTHOCTb Me2fC,JIy IIo,E(p&o~aMyr 48.3 I4 48.2; RaHHbIe 

no n[o~p&orry 48.1 OTC~TCTB~IOT; 

(ii) 1989/90 I?. - KOPePeHTHOCTb MeXRY nof lpa f i0~0~  48.2 H 3aTZHBOM 

A ~ M H ~ ~ T Z T ~ ~ ~ C T B ~  B n0,qpafio~e 48.1. K 0 ~ 6 n ~ a q m  110~a3aTeJIefi AJIR 

IIHHl?BHHOB H a  0-Be CEDI 6bma cJI0atrrrof - CaMbIe IIpOAOJI2KHTeJIbHbIe 

IIOXOAbI 38 nnrqefi H TpeTb2 HaUrMeHbLUaFI 110 BeJIHqHHe MaCCa IIpH 

onepemm KomeHcurposarrvrcb c a ~ o f i  60~1bmofi ~accofi rrpnmmiae~ofi3a 
OAHH pa3 IIHIIlJL. ~ ~ o ~ o J I ~ K H T ~ J I ~ H o c T ~  IIOXOna 38 IIHwefi IO2KHbIS 

~opcrr~as: KOTYIROB 6bma cpe;q~efi, HO ~e-I pocTa 6 u r ~  m31m~m; 

(iii) 1990/91 r. - KOrepeHTHOCTb BO BCeM P&oH~ 48, 3a HCKJIIoveHHeM 0-Ba 

CHI'HH, PAe peIIpoJ(y~TH~~b1fi YCIIeX IIHHrBYrHOB 6bm HOPMan[bHMM. 

OAH~KO pa3~epb1 ~ ~ ~ M H O X ~ I O - C R  I I O ~ ~ J I R ~ ~ G I  B 1991 r. 6 ~ m ~  H a  20- 
30% mXe,  qeM B IIpeAbI-eM IWAy, vT0 IIpeACTaBJIReT co6ofi CaMOe  

60~1bmoe 3apeI?HCTpYrpOBEIHElOe C O K p q e H H e .   TO KOHTpaCTulpYeT C 1984 
r., Korqa  p a 3 ~ ~ o ~ a 1 o q m e c ~  nonynsqm He coKpaTmncb, HO 

penpo~y~~mmI t4  ycnex 6bm ovem m3~m); 

(iv) 1993/94 r. - KOlXpeHTHOCTb M e q y  IIoflp&o~aMyr 48.3 H 48.2, HO IIpH 

3TOM OYeBHAHO XOPOIIIH~~ I?OA B ~ I [ o ~ ~ & o H ~  48.1 H a  0-Be A ~ ~ e p c  H B 

3aTZHBe A A M H ~ ~ J I T ~ ~ ~ c T B ~ .  n e p e x 0 ~ ~ a R  CHTyaqPIR H a  0-Be CHJI 

( I I ~ ~ ~ I I o c J I ~ A H R X  110 BeJIHqHHe M a C C a  IIpH OIIepeHYrH, CpeAHRX 
r r p o ~ o ~ ~ m ~ e n b ~ o c ~ b  IIOXOAOB 3a riyrmefi, BOJI~LU~FI  Macca npmnmae~ofi 
3a ogm pa3 nmnp). 

1984/85 r. - I I O A ~ & O R ~ I  48.3, 48.2 H 48.1 (3arrm &mr.parz~efi C T B ~ ,  HO He o- 
B Cm);  
1987/88 I?. - IIo~pafio~b1 48.3, 48.2 I4 48.1 (0-B CHJI, HO He  3aTZHB 

~ M V I ~ W I T ~ ~ ~ C T B ~ )  ; 
1988/89 r. - BeCb  OH; 
1994/95 I?. - BeCb  OH; 
1995/96 r. - BeCb  OH; I4 

1996/97 r. - BeCb  OH. 



npYrcsavrsaeTcs 3 ~ a s e ~ ~ e  -1, emvr cpaBHeHvre IIonaAaeT B "IIJIOX~IO" K a T e m p m  

( H ~ K H H R  n e B m  Y a c T b  H a  PHC. 31), +I, ecnm IIonaAaeT B "xopomym" K a T e m p m  

( n p a ~ m  s e p m r r  sacTb H a  p ~ c . 3 1 ) ,  H 0 ,  earn He rrorraAaeT HH B o ~ q  ~3 ~ T M X  

~ a ~ e r o p n f .  O61qee KonvrsecTBo ~ ~ J I J I O B  3a ~aqbI5-i  roA 6 ~ m o  p a 3 q e n e H o  H a  

p a 3 M e p  B ~ I ~ O P R U I  AJIR 3 T O m  l?OAa, Y T O ~ ~ I  AaTb HHAeKC M e q Y  -1 M 1. MHH~KC -1 
YKa3bIBaW H a  ~ ~ C O J I I O T H ~ I O  KORPeHTHOCTb IIJIOXMX yCJI0BYdl M e q Y  JRXaCTKZiMBI, 

B TO BpeMH, KaR -€?KC +1 yRa3bIBaeT  H a  ~ ~ C O J I I O T H ~ I O  KORpeHTHOCTb XOPOIJIMX 

Y C J I O B ~  MeXjI,y YTXaCTKaMYI. M ~ ~ K c  0 IIOKa3LilBaeT, YTO B qWOM KOlXpeHTHOCTH 

M e w  JRXaCTKZiMBI H W .  

7.31 A n ~ i  nepnoAa 1977/78 - 1980/81 r. yIMeeTcsr T O J I ~ K O  O ~ I H  K P Y I T ~ P Y I ~ ~  

KorepeHTHocTuc, a AJIR nocneAyIorqvor neT - 3-6 (sa m c m I o u e m e M  1983/84 r., AJ-IFI 

KOTOpOm T a K X e  um/reeTCR OAHH KpJil~epHfi).  K O ~ ~ ~ ~ H T H O C T ~  6bma %IJIH V I K M O ~ ~ ,  

HJIH CBqeTeJIbCTBOBaJIa  0 TOM, YTO YCJIOBULF3[ AJIR FIIC(HHKOB B qeJIOM 6 b m ~  
rmom~vr  B H ~ Y ~ J I ~  H XO~OIIIHMH B KoHqe 1980-x r o A o B  (pyrc. 32). B q e n o M ,  

KORPeHTHOCTb 6bma =3~0f i ,  a YCJIOBYrrr - IIJIOXHhlovr B H a Y m e  1990-x IXROB, HO 

PaCYeTbI I IOKa3mM B03BPaT K B ~ I C O K O ~ ~  KOrePeHTHOCTH El XOPOIIIHM yCJIOBULF3[M B 

R o m e  BpeMeHEIom psga. 

7.32  TOT HHReKC AaeT o6qee IIpeACTaBJIeHHe 0 B P ~ M ~ H H O ~  H3MeHYHBOCTH 

cBR3efi MezRAy JRXaCTKaMYI, KOTOpbIe HCIIOJIb3yIoTCR AJIB M O ~ T O p I l E F a  T O B  

B Paf i0He 48. OH CBH~eTeJIbCTBYeT 0 TOM, YTO H3MeHYHBOCTb MOXeT HOCHTb 

MHOT\OTI~THH~~ X a p a K T e p ,  B a p b H p y R  OT IIJIOXHX HJIR XHWHHKOB ycJI0BHfi C 

OTHOCHTeJIbHO H U I ~ K O ~ ~  KOrePeHTHOCTbIO M e q Y  YYaCTKaMM ~ a 6 ~ 1 1 q q e ~ v l B  K 

OTHOCHT€YII>HO XOPOIIIZlM YCJIOBULF3[M PI B ~ I C O K O ~ ~  KORpeHTHOCTH. ~ ~ ~ ~ c T ~ B . J I R ~ T c R ,  

YTO ~ a a 3 ~ q a s r  ~3 STIIM. (pa3 npogonxaeTcsr o ~ o n o  5-6 neT. 

7.33 M3JRXeHHe 3DIMHXX YIHAeKCOB IIO B q a M  H YYaCTKaM ( ~ H c .  23b, 24b, 25b H 

27b) OCJIOXHeHO TeM, YTO p a 3 M e p  IIOIIyJIRqHH RBJIReTCR 06b1YH0 I'JIaBH0fi (PI 

YaCTO ~ ~ H H C T B ~ H H O ~ ~ )  I I e p e ~ e H H ~ f i .  Y ~ o J I ~ I I I H H c T B ~  BHAOB C%IJIbHO BbIPaXeHbI  

T e q e m  B p a 3 M e p e  IIoIIYJIRXI$&; 3T0 MOTReT paCIIPOCTpaH%TM3R H a  BeCb H a 6 0 p  

AaHHbIX JAJIH er0 YaCTb, YCJIOXHRR OIIpeAeJIeHHe COIIOCTaBHMbIX JIeT H Y I ~ K O ~ ~  

~ O ~ T ~ H O C T H  no BceMy ~a6opy  A~IEBIX. 

(i) OCTPOB E e p ~  - ~ep~06po~b1 i l  ~ J I ~ ~ ~ T P O C  (co~parqeme YYICJIeHHOCTH H a  

BceM n p o T R x e m  p q a ) ;  ~0~1o~os0~1ocbI5-i m ~ m  (co~paqeme c 1984 
r.); nranyacc~zxfi rrvrHrsvrH ( ~ e ~ o ~ o p o e  CoKparqeHvre B qenou, 6onee 
3 a ~ e ~ ~ o e  nome 1989 r.); 

(ii) OCTPOB CVIFHH - IIHHPBHH Agenur ( B O ~ ~ ~ C T ~ H H ~  C 1979 IIO 1989 r., 
c o K p a x q e m e  nome ~TOIY), O C O ~ ~ H H O  K 1995 r.); nanyaccIcvrijr ~ ~ W B P I H  (B 

qeJIOM B O ~ P ~ C T ~ H H ~ ) ;  ~ H T ~ P K T H Y ~ C K H ~ ~  IIn[YLI'BHH (B qeJIOM 

He3HaYYITWbHOe ~ 0 K p a m e H H e )  ; 

(iii) 3 m H B  A H M Y I P ~ J I T ~ ~ ~ C T B ~  - IIHHPBHH A~enrn  ( c o K P ~ ~ ~ H H ~ ,  O C O ~ ~ H H O  

IIOCJIe 1989 I?.) ; ~ H T ~ ~ K T H Y ~ c K H ~ ~  IIHHrBHH ( C O K P ~ ~ ~ H Y I ~  C 1979 r.) ; 
rrarryaccm@ m ~ m  (co~paqeme c 1980 r.); H 



(iv) OCTPOB A H B ~ ~ C  - II5IHPBHH A~enm: ( c o K ~ ~ ~ H H ~  YYrCJIeHHOCTH H a  BCeM 

IIpOTRzReHXPI pqa ) .  

(i) OCTPOB B e p ~ ,  Dmas reoprm (CM. pmc. 34a) - 
s e T K 0  BbIPazReHHbIX ~ ~ K O H O M ~ P H O C T ~ @  HeT, 351. HCKTIIO9eHHeM TOI'O, 

YTO CyLqeCTByeT CHJIbHaR KOppeJIRqHR MeXAY ~ ~ P H O ~ P O B M M Y I  

mb6a~poca~vr  H 30JIOTOBOJIOCbIMH IIHHrBHHaMYr; OJ(HaK0 HHKaKPIX 

IIOIIpaBOK K IIPYIHXTOMY 110 JIeTHYrM IIOKa3aTeTIRM Pa3FPaHHVeHHIO 

M e W y  9 e p ~ 0 6 p o B b 1 ~  a ~ 1 b 6 a ~ p o c o ~  H TpeMS HbIPRIOLqylMH B q a M H  

cnenmo He  6bmo. 

(ii) OCT~OB Cmm (CM. puc. 34b) - 
crra6as K o p p e m q m  M e w  nanyaccmmm mmr~mw H I M H T B ~ ~  

M W I H ,  HXKaRvor ApX'YM RBHbIX ~ ~ R O H O M ~ P H O C T ~ @ .  

(ii) 1984 r. ( ~ B - I  H a  0- ax Bepn Cmm, HO ma6ee H a  n o m e ~ ~ e ~ ) ;  

(v) 1997 r. ( ~ c e  B W ~ I  H a  o - ~ e  B e p ~ ;  rranryaccme n m r s y r m 1  H nmHrBnHb1 

&~TIH B 3aJIHBe A ~ M U ~ ~ J I T ~ @ C T B ~ ) .  



7.38 no c p a B H e H m  c m o x m ~  IWR~MZI, n0ny'uemm.n IIO JI~THIKM n e p e M e m x b m  

(CM. V K T  7.28), BbIKUeCKa3aHHOe CBZfAeTeJIbCTByeT 0 TOM, YTO 3 H M a  1990 I?. 

( I I ~ ~ A I I I ~ c T B ~ I I T , Z U I  neTy 1990/91 I?.) 6bma T2XKXCe IIJIoxo~~. B OTJIHWe OT STOTY), 

mome z m ~ ~  1984 ur 1994 rr. crreAosmvr 3a moxmm neT- c e 3 0 ~ a ~ m  1983/84 
1993/94 rr. 

7.39 Hnx garrb~efinorero a~arrma x a p a K T e p a  V I ~ M ~ H ~ H H R  I I O I I Y J I R ~ H ~ ~  6bma 
n o c T p o e H a  K o p p e n R q n o m a x  M a T p q a  e x e r o A H o r o  rrpvrpocTa IIOIIYJIR~H~~ (~a6n.  
13). OTCYTCTBH~ 3~ase~m AJIR aHTaPKTHseCKYlX H IIaIIYaCCKYlX IIHHPBHHOB B 

3aJ'IHBe A f l M E l p a J I T e f i ~ ~ ~ a  3a 1984 F. IIpHBOAHT K T O W ,  YTO 6e3 IIOACTa.HOBKH 

mTepnonnposam-rbrx 3~aue- ~ p e ~ e m o f i  p ~ l ~  H a w m a n c x  6b1 TOJI~KO c 1985 r., 
a nepsax pa3-a 6bma 6b1 a o n y u e H a  3a 1986 r. ~ O R C T ~ O B K ~  ( n y ~ e ~  nmeikofi 
m ~ e p n o n ~ q y ~ )  ST= 3 ~ a ~ e ~ m G i  3a 1984 r., a T m e  110~a3a~enefi IIO 0-BY B e p ~  
AJIR IOiKHOTY) MOPCKOI'O KOTvlIila 3a 1979 H 1983 PI'. H IIaIIyaCCKI4X II53HI'BIllHOB 3a 
1981 r., IIO~BOJIR~T me~b B p e M e m I e  p q b ~ ,  HaYmaS1: c 1979 r. (nrep~ax pas-a 
- 1980 r.). 

7.40 B 6onee AJIHHHbIX BpeMeHHbIX PRHaX IIOTeHqHaJlbHO 3HaYHMbIe  C 

6~onormec~of i  TO- 3~~~ K O ~ @ @ ~ ~ H T ~ I  K O p p W l m  (>0,4) ~ ~ I J I H  PJIaBHbIM 

06pa30~ M e q y  ~ B H H ~ M Z I  0-BOB E e p ~  H - C H ~ H H  (7 143 9 ~oppemnpi%) M e w  
a.HTapKTIILXeCKMM2I IlXJ3FBEXHaMZI 3aJIHBa AAhiXXpaJITeficT~a H ZiHTapKTPIW3CKZTMXl H 

IIaIIyaCCKHMH IIHHI'BHHaMH 0-Ba  CHT\HYI. TOJI~KO T p H  KOppeJIRqHH BHyTpH 

YYaCTKOB I I O T e H q a J I b H O  3HaYHMbI:  MeiSZAY IIHHI'BHHaMH A ~ e n n  H 

aHTaPKTHYeCKHMH IIHHI'BHHaMH 0-Ba  CYI~?HYI, IOXHbIM MOPCKHM KOTHKOM H 

3 0 J I O T O B 0 3 T O C b ~  IIHHT\BYIHaMH 0-Ba Eepg, H IIaIIyaCCKEIW H a.HTapKTIPXeCK%IMM 

~ B ~ ~ M E I  sarrma ~ h i X X p a n ~ e f i c ~ ~ a .  

7.41 B donee KOPOTKPIX B p e M e m r x  p q a x  ~oppenxq~G 6onbme H o m  cmmee. 
~ ~ H C Y T C T B Y I O T  BCe (38 YICKJIIOYeHYIeM O A H O ~ ~  - M e X R y  IIaIIyaCCKHMH PI 

aHTaPKTHYeCKHMH IIHHI'BHHaMH B 3ElJIHBe A A M Y I ~ ~ U ~ T ~ ~ ~ C T B ~ )  K O p p e J I R ~ H ,  

IIOJIyseHHbIe IIO 60nee AJIHHHbIM BPeMeHHbIM PRAaM. ~ o I I o J I H H T ~ . J I ~ H ~ I ~  

KOppeJIRrT,HH IIOnyYeHbI MeirRAy aHTapKTHYeCKXIMH IIHHrBHHaMH 3aJ IHBa  

A A M Y I ~ ~ J I T ~ ~ ~ c T B ~  H B C e W  IDiIHr'BBIHaMZI 0-BOB E e p ~  H cBII'HI4, M e w  ~ B H H ~  

A~envr  0-Ba CY~THEI H 3aJIHBa A ~ h i X X p a r r ~ e f i C T ~ a ,  HXKHbIMEI MOPCRyIMM KOTETKaMm H 

30JIOTOBOJIOCbIMM IIHHI'BHHaMH 0 - B a  B e p ~ ,  IIaIIyaCCKHMH IIHHrBHHaMH H 

IIHHrBHHaMH A ~ e n n  0-Ba CUI~HYI. P a 3 ~ H q a  M e q y  3THMH H B Y W  ~ a 6 0 p a ~ x  
AaHHbIX POBOPYIT 0 TOM, YTO IIOCJle 1986 r. KOrePeHTHOCTb M e q Y  yYaCTKaMEl 

6bma BbIpEUKeHa ClUIbHee. 

7.42 C ~ ~ B H ~ H M ~  IIogpafi0~0~ 110 J'IOKaJIYI30BaHHbIM KOMIIJIeKCHbIM 3HMHHM 

nepe~e-m I I O K ~ ~ ~ H O  H a  pxc. 36. 



7.43 MOZRHO SaMeTylTb, YTO IIpH paCCMOTpeHHI4 3ylMHyUI: HHAeKCOB MeZRAY 
IIoA~&oH~MM IIpOSBJIXCTCX KOIWPeHTHOCTb: 

RJIX TIoApaZro~a 48.3 (0-B Bepq) c: 

48.1 SIO (PYP, 71 
48.2 SIO (PYD) 

48.1 ADB (PYP, 
PYN) 

48.1 ADB (PYD) 

O 6 5 ~ c ~ e m e  KOF(oB - CM. T ~ ~ J I .  2. 

I'IoAp&o~a 48.2 (0-B Cmm) c: 

48.1 ADB (PYP, 
PYN) 

48.1 ADB (PYD) 

7.44 B qWIOM, 3T0 CBHAeTWbCTBYeT 0 TOM, YTO: 

(ii) KOrepeHTHOCTb B OCHOBHOM IIPOSBJISeTCS AJIS B C e r O  Pafi0~a 48.  TO 
OTJIHYaeTCS OT Pe3YJIbTaTOB, IIOJIJWeHHbIX IIO JIeTHEIM IIepeMeHHbIM, 

IIpe~IIoJIoXHTeJIbHo OTpaZRaS 6bcin1~rcy10 IIpOCTpaHCTBeHHyIO XI 

BpeMernryro I U K ~ J I ~  mTerpaqm 3- nrepeMeHm,Ix. 

(i) 1978,1980 vr 1984 rr. - TOJI~KO 0 - ~ a  Bepq H Cmm; 
(ii) 1990 r. - Bce y z ~ a c ~ m / n o ~ p & o ~ ~ ;  H 

(iii) 1994 r. - Bce y~ac~m/rioApai30~1. 

7.46 T a ~ m  CvrTyaqm cKopee Bcero oTpaxaeT peamqnm XXZ~HHKOB H a  ypoBHe 
IIoIIyJIXqHfi. O A H ~ K O  B TO Bpehlsr, KaK PeaKqEZS B 1990 I?. IIpeAIIIeCTBOBaTIa 

ILJIOXOMY XeTHeMy nepYroqy 1990/91 r., B 1984 vr 1994 rr. oHa cnegosma 3a 
IUIOXYLMYI JIeTf-IYIMH Ce30HaMDI 1983/84 H 1993/94 PI'. B IIepBOM CJIYUae, HM3KZUX 



Y M C J I e H H O C T b  IIoXIYJISI@ B H a Y W e  1990/91 I?. M O W e T  I 'OBOPMTb 0 T O M ,  Y T O  

mmpxmm, IIepexmBnrvre TmrxenyIo 3 n ~ y ,  M O ~ ~ T  H e  Y r f a c T B o B a T b  B p a 3 ~ ~ 0 ~ e m  
H a  meAprqee neTo. Bo BTOPOM crryuae, ~y13~as1 r 3 C Z I c n e m o c T b  110nynsr.pi4 B r o ~ ,  
cJI~AYK,II@ 3a IUIOXIXMM YCJTOBMSMM J I e T O M ,  M O W e T  I 'OBOPHTb 0 I IPOAOJIWeHMM 

IIJIOXMX Y c J I o B M ~ ~  B T e Y e H H e  3 M M b I  M/I'IJIM 0 I I O H H W ~ H H O ~ ~  B M W H B a e M O C T M  M 

I I o n : o n H e r i m a .  

(i) 1977 1988 rr. - Bce Y r f a c ~ m / n o ~ p a i I o H b ~ ;  M 

(ii) 1989 r.- o - ~ a  E e p ~  ur Cmm ( ~ c e  B M A ~ I  I I D I H ~ B ~ O B )  M ~ B - I  AA~JIM 
B 3aTTMBe A A M N & X U I T ~ ~ ~ C T B ~ .  

7.48 Pe3yJIb~a~b1 a H a T T M 3 a  ~ O A O ~ Y L F I ,  K a R  M AJIS J IeTHyIX I I e p e M e H H b I X  (CM. IIJ?E3KT 

7.30), I I O K a 3 a H b I  H a  PMC. 32. (3a K a W ~ b 1 f i  r O A  MMeJIOCb I I I e C T b  K p M T e P M e B  

K O r e P e H T H O C T M  110 3 M M H M M  I I ~ ~ ~ M ~ H H ~ I M . )  PMC~HOK 32 I'OBOPMT 0 T O M ,  Y T O  

xapmep  m ~ e ~ e m  31m~m q e K c o B  I I ~ O ~ T M B H O C T M  nrorryrn~.@ B OCHOBHOM 

C O O T B e T C T B y e T  X a p a K T e p y  H 3 M e ~ e ~ M f i  JIeTHVIX 1 1 0 K a 3 a ~ e J I e f i .   TO O C O ~ ~ H H O  

I I P O S B J I S e T C S  B c I ' I J I ~ H o ~ ~  I I o J I o W M T € ~ I ~ H O ~ ~  IIOCTIeF(0BaTeJIbHOCTM JIeT C 1985 110 
1989 r. )$IS I I p M M b I K ~ ~  IIepMOJ(0B COOTBeTCTBMe HeCKOJIbKO X y W e ,  M 3HMHXle 

n e p e M e m I e  rrpeAcTaBnxIoT co6ofi Gonee momqm K O M ~ ~ ~ ~ C I K )  I I O J I O ~ ~ T E ~ T I ~ H ~ M  

M o T p n q a T e n b H b I x  3 ~ a u e ~ n f i .  3 ~ o  c K o p e e  B c e r o  oTpaxaeT 66nm111e 
I I p O C T p a H C T B e H H b I e  M B p e M e H H b I e  M ~ c I I I T ~ ~ ~ I ,  B P a M K a X  K O T O p b I X  IIPOMCXOAMT 

n H T e r p a q m  ~ M M H V I X  nroI-IynffqnoHHbuz. I I p o q e c c o B ,  a T a K x e  TO, YTO ~ M M H M ~ ~  

MHAeKC I I p e A C T a B J I S e T  co6ofi K O M ~ M H ~ ~ M I O  I I e p e M e H H b I X ,  X a p a K T e p M 3 y I o I D $ E X C S  

KOPOT- ~ n - m  ~ p e ~ e - m  ~ a c m ~ a 6 a ~ n .  

8.2 K o n e 6 m  B ycnrexe r o p , o ~ b ~ x  maccoB AJIS Y a c T n ,  m n  ~ceiijr, nonrynxqnn 
K P E D I B  B M o p e  C K O T I ~  MOI'YT TqPMBOAMTb K 3 H a W X T e J I b H b l M  M 3 M e H ~ ~ M  B 0 6 5 e ~ e  
AOCTYIIHO~~ ~ M O M ~ C C ~ I .  C M C T ~ M ~  O K e a H M Y e C K M X  T e 9 e ~ M f i  I I O , I ( A e p W M B a e T  

K ~ ~ I I H o M ~ c I I I T ~ ~ H ~ I O  C T P Y K T Y P Y  3KOCHCTeMb1,  I I e p e H O C S  K P M J I b  H a  6onbmme 
PaCCTOSHYLFI B pa0Hb1, l?Ae OH CTElHOBHTCS A O C T y l I H b I M  AJIR KoJIoHE& .-OB. 

3 ~ a  K ~ ~ I I H o M ~ c I I I T ~ ~ H ~ R  @ M 3 M Y e c K a S  C M C T e M a  A e M O H C T p M p y e T  CMJIbHYIO 

I I p O C T p a H C T B e H H y I O  I4 B p e M e H v I O  K O I ' e P e H T H O C T b  B X a p a K T e p e  H3MeHTXMBOCTM, 

I I ~ O S B J I S I O I L ( ~ ~ ~ C S  B ~ a c m ~ a 6 a x  O T  1 A0 10 JIeT. @ M 3 M Y e c K a s I  M 3 M e H Y H B O C T b  

C K ~ ~ ~ I B ~ ~ T C S  K ~ R  H a  A m a r v r v l K e  norrJTnRrFyrn K ~ W S ,  T ~ R  ur H a  c m c T e M e  n e p e H o c a ,  



I I O f l Y e p K H B a R  T O T  @KT, 9 T O  H I I P H 9 H H b 1 ,  VI IIOCJIeRCTBIGT I I P O H C X O A R q e I ' O  H a  

K)mxofi reoprm R ~ I O T C R  r-IacTbm 60nee K ~ Y I I H O M ~ C I I I T ~ I X  IIpoqeccoB. 

8.3 ~ I J I H  I I p e A C T a B J I e H b I  pe3yJIbTaTbI M O A e J I H p O B a H H R  ~ e ~ o I ' p a @ H H  H 

K ~ J ~ ~ I H o M ~ c I I I T ~ ~ H o ~ o  I I e p e H O C a  KPEUIR, K O T O p b I e  I I O K a 3 b I B a I o T  B a X H O C T b  3TBIX 

@ ~ K T O ~ O B  AJIR B O C I I p O H 3 B O A C T B a  B M O R e J I H  ~ a 6 n q a e ~ o f i  H 3 M e H Y H B O C T H .  

~ ~ P O I ~ ~ C C ~ I  IIOIIyJIRIlJ4H KpEUIR AeMOHCTPETpyIOT C M e q e H H e  110 B p e M e I N I ,  

0 3 ~ a ~ a m q e e ,  -TO ~ H ~ J I H ~  B M e c T e  c n e p e M e m b m H  o~pyxamqefi  cpeAbI A o n x e H  

I I p O B O ~ H T b C R  C OCTOPO2KHOCTbIO. EbIJIa I I p e A C T a B J I e H a  KOHIl$IITyaJIbHaR MOAeJ'Ib 

B J I H R H H R  @ H 3 H 9 e ~ K 0 f i  H 3 M e H 9 H B O C T H  H a  J ( ~ M o I ' P ~ @ H I O  K P H J I R ,  el?O 

pacIIpocTparreme ur yurmemocTb. 

8.4 PeaKIlJUi XYIIII$lI'IKOB H a  PIHTeI'paJIbHOe ~ 0 3 ~ e f i c ~ ~ H e  HeCKOJIbKHX @E~KTOPOB 

0Kpy2KClIoII(efi C p e A b I  C K O p e e  BCeIW I I p O R B M e T C R  OAHOBpeMeHHO, IIpIOTXeM T a K ,  9 T O  

3T0 H e  M O 2 K e T  6 b 1 ~ b  a A e K B a T H O  O T p a X e H O  H B Y M e P H b I M H  I " P ~ @ H K ~ M H  

~ ~ B H c H M o c T ~ ~ ~  M e W Y  I I e P e M e H H b I M H ,  OIIHCbIBaIOlcqHMH OKPY2KaK)lIIyIO C P e A Y ,  

XPEDJXHKOB H I I o T ~ ~ ~ J I R ~ M ~ I ~  BHjJ$I.  TOT BOIIPOC 6bJJI 11popa6o~a1.x B A O K Y M e H T e  

WS-Area48-98/16, B K O T O P O M  H c K a n a c b  3 a B H C H M O C T b  M e q y  O A H H M  

OTHOCRE&PIMCR K XYIllQ3AKY I I O K a 3 a T W I e M  (16-J Ie~m~ B p e M e H H b I M  P q O M  A a H H b I X  

IIO IIpOAOJIlRvrTeJIbHOCTVI IIOXOAOB 3a II%IlI@f MOpCKYrX KOTHKOB H a  0-Be Bepg) H 

HeCKOJIbKHMH I I O K a 3 a T e J I R M Y r  0Kpy2KEUOII(efi C p e A b I ,  BKJIIO9ZUX J I e ~ o ~ b a  IIOKPOB, 

3 ~ 1 b - H m ~ 0  - IOXHYIO O C ~ M ~  (ENSO) n o n o n H e m e  K~EUIR.  

8.5 Pe3yJIb~a~b1 I I O K a 3 b I B a I O T ,  Y T O  M e 2 K A y  ENSO H I IOXOAaMH 3a ~ ~ ~ q e f i  
MOPCKIXX K O T H K O B  CYII(eCTBYeT 3 H a Y H T e J I b H a R  K O P P e J I R q H R  CO CABHI'OM IIO 

BpeMeH%I -9 H 4-11 M e C R q e B .  O ~ p y r r ~ a ~ e J I b H b @ l  CABYrr IIO B p e M e I N I  MO2KeT r O B O P H T b  0 

TOM, Y T O  ROT- I I p e f l ~ C T B Y I O T  ENSO. O ~ ~ H ~ R O  C K O p e e  BCeIW ~ E l K o f i  pe3yJIbTaT 
I I O J I J W a e T C R  H 3 - 3 a  I I ~ P H o ~ H ~ H o c T ~ ~ ~  JQIRJlHYeClX3IX IIPOqeCCOB, K O T O P b I e  M O P Y T  

6 ~ ~ b  JIY9IIIe I I p e A C T a B J I e H b I  I I O J I O X H T e J I b H b I M  CABHI'OM, C O C T a B J I R I O q H M  

IIpZTMepHO 1 IWA. ]3 qWIOM, 3 T H  Pe3YJIbTaTbI I W B O P R T  0 TOM, Y T O  I O X K b I e  MOpClX3Ie 

K O T H K H  H a  m 2 K ~ 0 f i  ?:eopI'HH H a X O A R T C R  I IOA K O C B e H H b I M  B J I H R H H e M  

K ~ ~ I I H o M ~ c I I I T ~ ~ H ~ I X  ( P H ~ ~ Z Y ~ C R K X  IIPOqeCCOB. 

8.6 ~ O = O  STOIW, I I p H  a .HaJIH3e  MeTOAOM M H o ~ K ~ c T B ~ H H o ~ ~  p e r p e c c H H  6 o J I b I I I a ~ l r  

AOJIR B a p H a w H  B IIpOAOJIlRYrTeJIbHOCTH IIOXOAOB 38 IIHII(efi MOPCKBIX KOTHKOB 

o 6 ~ ~ c ~ z v r a c b  ~ 0 ~ 6 m ~ e f i  11o~a3a~enefi n e A o B o r o  n o K p o s a  co C A B ~ M  H a  o ~ m  
r o A  H ENSO, T a R 2 K e  CO C A B H r O M  H a  OAHH IWA. 31.0 Tame  r O B O P H T  0 T O M ,  Y T O  

E N S 0  IIpoAonXaeT ~ T I I G T T ~  H a  I I ~ O ~ O J I ~ R ~ ~ T W I ~ H O C T ~  IIOXOAOB 3a n q e f  ~ o p c m  
KOTHKOB H a  I O x ~ o f i  reoprnn B T e s e H n e  o A H o r o  roAa nocne OCHOBH~IX 

n p o ~ ~ n e ~  B T ~ M  orrearre, HO YTO AncnepcylST B I I ~ O ~ O J I ~ T W I ~ H O C T H  IIOXOAOB 

3a nxnqefi, O ~ ~ C J I O B J I ~ H H ~ R  @ H ~ H Y ~ C K H M H  n a p a M e T p a M n  B M o j q e r r v r  

M H O X ~ C T B ~ H H O ~ ~  perpeccmm, 6b1na 6onbme B TOM cnyqae, K o r A a  E N S 0  
H C I I O J I ~ ~ O B ~ J I O C ~  B Cor- IeTaHnm c I I O K ~ ~ ~ T ~ J I ~ M  P a c n p o c T p a H e H H s  neAoBoro 
I I O K p O B a .  T ~ K H M  06pa30~, K O M ~ H H H P O B ~ H H ~  B OAHOM a H a J I H 3 e  @ H ~ H Y ~ c K H x  

I I e p e M e H H b I X  I I O 3 B O J I R e T  O ~ ~ S T C H H T ~  60~1bme ~ 3 ~ e ~ e ~ H f i  B IIOBeAeHYIYI, 

C B q e T e J I b C T B y R  0 T O M ,  Y T O  IO2KHbIe MOpCKUe KOTHKH PeaI'HpYIOT H a  @ ~ R : T O P ~ I  

0 K p y 2 K a I O q e f i  C p e A b I ,  3aBHCRI4LXe O T  VI3MeKqOGIBOCTH KSLR JIeAOBOIW IIOKpOBa,  TaR H 

ENSO. 

8.7 ~ ~ B E I C M M O C T ~  Me2KAY H 3 M e H e H H e M  I I o I I Y J I R ~ H ~ ~  IIHHI'BHHOB A ~ e n v r  H 

aHTapKTyZYeCKHX I I P l Z T B ~ O B  B I IOA~&OH~X 48.1 H 48.2 H I I p O ~ O J I ~ T € Y I b H O C T b I O  H 

I I J I O ~ b I o  J IeAOBOrO I IOKpOBa ( K ~ K  I I o ~ J I H ~ o c T H  O T  p a 3 M H O 2 K C l I O ~ C R  K O J I O H ~ ,  



T a K  El B p a f i o ~ a ~ ,  C0BIIaAaK)IQYUI: C 3YIMHYIM a p e a J I O M  KOPMJIeHIWI IIYIHI'BYIHOB) 

YlCCJIeAOBaJIaCb cf>pefi3epoM JZ Ap. (1992) YI T p a T a H o M  I4 Rp. (1996). B  TO^, 5% B 
~ p y r o f i  pa60~e  Y r c c n e A o s a T e n v r  ~~pvrnrnrn K BMBOAY,  TO H a n y l Y y I e  neAoBoro 
I I O K p O B a  C K a 3 b I B a e T C S  H a  IIOIIyJIRE(EEX IIMHPBGECOB, O C O ~ ~ H H O  3=0fi, YI Y T O  3T0 

wmme p a ~ n z m ~ o  ~ r n  A B ~ X  B ~ O B .  

8.8 A O K ~ M ~ H T  WG-EMM-95/63 C B R ~ ~ I B ~ ~ T  y13MeHeEm.R B pa3~epe ~ 0 ~ 3 1 ~ ~  ur 
~ e M o r p a @ Y I Y I  IIVlHrBYiHOB Ajqenu 3 a J I Y I B a  A f l M P l p a J I T e f i ~ ~ ~ a  (noJQXtfi0~ 48.1) C 

3 a p e r Y I C T p Y I p O B a H H b I M  COKpaIQeHYIeM IIJXOqaAYI J I e n O B O r O  I I O K p O B a  B ~ Y I M H Y I ~ ~  

H e p H o n  (Stammerjohn and Smith, 1996) n 6 Y I 0 M a ~ c 0 f i  ~ p m  (Siege1 and Loeb, 1995) 
B T O M  Xe pafi0~e. CP~AHRS B b I X H B a e M O C T b  K O F O P T  IIYIHI'BHHOB Ajqenvr 
c o K p a T m a c b  c 22% (KO~OPTM 1982-1987 rr.) no 10% (KOPOPTM 1988-1995 rr.). 
P a 3 M e p  IIOIIyJIHqYIYI IIYIHI'BYIHOB A A e J I v l  T a K X e  p e 3 K O  COKpaTYIJICS B 1990 BI 

1991 rr., C I I y C T R  RBa r 0 A a  IIOCJTe Y I ~ M ~ H ~ H Y I ~  B BbIXYIBaeMOCTYI K O r O P T  (YTO 

C O O T B e T C T B y e T  H B y X r r e T H e M y  B O 3 p a C T y  BCTyIIJXeHIWl B IIOIIOJIHeHYIe AJIS 3 T O r O  

B Y I A ~ ) .  ~ T Y I  pe3yJIbTaTbI I I O A T B e P q a I O T ,  U T O  IDXHI?BYImI &(WIvl  peaI"~yI0T H a  

O T M e Y e H H b I e  lG13MeHeHIUI B @ H ~ H V ~ C K O ~ ~  PI ~ Y I o T Y I Y ~ c K o ~ ~  C p e A e  YIX o ~ Y I T ~ H I U I .  

O A H ~ K O  Y I H T e p I I p e T a q Y I S  J I e X a q n X  B OCHOBe 3 ~ 0 f i  PeaKqYIYI M e X a H H 3 M O B  H 

B ~ ~ ~ ~ M o A ~ ~ ~ c T B H  O C J I O X H R e T C R  HaJIYNYIeM MHOrOJIeTHYM: IIPOqeCCOB, B J I ~ I o ~  

H a  Y I ~ M ~ H ~ H I ~  B p a ~ ~ e p e  YI ~ e ~ o r p a @ m  norryrnupi3. 

8.9 A O K ~ M ~ H T  WS-Area48-98/17 P a C C M a T p Y I B a e T  M e X B y l A O B b I e  pa3nnqm B 

PeIIPO~JTKTYIBHOM YCIIeXe X Z f V K O B  D X H 0 f i  ~ ~ o ~ P Y M  B r O A b I  B ~ I C O K O ~ ~  YI HPI3~0fi  
AO~T~IIHOCTYI I I O T ~ ~ ~ J I S ~ M ~ I X  B ~ O B .  E j v r o ~ a c c a  ~ p m ~  M e q y  1986 r. (xopomd 
r o ~ )  n 1994 r. (moxofi ron) pa3~1vrsarracb H a  n o p x ~ o ~ ,  s ~ o  c o ~ p o ~ o ~ ~ ~ o c b  
c r r e A y K ) q M :  (i) ~ O % - H ~ I M  y M e m m e H m e M :  M a c c b I  KPWIR B p a q v r o H e  ~ ~ ~ ~ - I Y I K O B  (YI 

H e K O T O P b I M  yBeJIE3?XeHYIeM AOJIEI pb16b1 B P ~ Y I o H ~ ) ;  (ii) 66nbmm pa3~006pa3ne~ 
H O ~ ~ ~ Y Y I  y ~ O J I ~ I E I ~ C T B ~  B ~ O B ;  (iii) y M e m m e m e M  n e p e K p b I T m  p a q m o H a  M e q y  

B n g a M u r ;  ur (iv) n e p e x o A o M  ~OJIOTOBOJIOC~IX ~ ~ ~ B Y I H O B  c K P ~ R  H a  ~ M @ M I I O ~ ,  HO 

IIptl 3 T O M  OTCYTCTBYleM 60JIbJIIBIX E l 3 M e ~ e ~ y l f i  B paZF1;IOHe APyI'BIX BYI;AOB. Y P O B ~ H ~  
06ecne-uem KOPMOM IIOTOMCTBa C O K p a T m C S I  H a  90% Y I I a l I y a C C R y M  IIEHI?BGECOB PI 

H a  40-50% y T p e X  ApyI'YUI: BI/IHOB; 3T0 6bm0 B b I 3 B a H O  COKpaqeHlG1eM 0 6 5 e M a  

~ ~ p n ~ o c m o f i  3a OAYIH pa3 y IIEHI?BGECOB ( ~ a  90% y nanyaccmac vr H a  50% y 
~OJIOTOBOJIOC~IX),  YI YABOeHyIeM I IPOAOJIXHTeJIbHOCTYI IIOXOAOB 351. I IYIqef i  y 
aJIb6aTp0~0~. P~II~o~JTKTYIB~-I~I& YCIIeX CepOlXJIOBbIX aJIb6aTp0~0~ (BW~,  M e H b I I I e  

B C e l X  3asncrrqero O T  KPIUM) COKpaTEXJICS H a  50%, Y Y ~ P H O ~ P O B ~ M  a~1b6a~poco~ &I 

IIaIIYaCCKYUI: IIYrHrBYrHOB - H a  90% (TOJI~KO PI3  3-4% RYIq B YITOI'e IIOJIyW!fJIYICb 

OIIepYIBIIIYIeCR IIT~W~I), HO Y 30JIOTOBOJIOCbIX IDXHl?BYIHOB - T O J I b K O  H a  lo%, q T O  

n p e A n o n o x Y r T e n m o  oTpaxaeT C I I O C O ~ H O C T ~  s ~ o r o  BmAa nepemIouaTbcsr H a  

MWIKyIO H O ~ ~ I W ,  H e B b I T O ~ H Y I O  AJIS APJTYUI: B W O B .  OII~PYIBIIIYI~CR IITe-I BCeX 

BJifAOB (352 MCKJIIOYeHYIeM Y ~ P H O ~ P O B O T \ O  anb6a~poca), B O C O ~ ~ H H O C T V I  

30JIOTOBOJIOCbIX HXHPBHHOB, YIMeJTPl60JIee HTl3- BeC, q T O  B03MOXCHO IIOBJIIDUIO 

H a  YIX I I O C J I e A Y I O q e e  BbIXCYIBaHYIe. 3 T Y I  pe3yJIbTaTM Y K a 3 b I B a M T  H a  

cornaco~aHmri%, XOTR n c r romI&,  xaparrep BH~TPYI- YI M e x c B q o B m c  CXOACTB YI 

p a 3 n v l q n f i ,  B OCHOBHOM o ~ p a x a r o ~ q y ~ f i  c T e n e H b  ~ ~ B Y I C M M O C T M  OT K~YIJIS,  

B 0 3 M O X H O C T b  ~06b1qBI a J I b T e P H a T M B H O P 0  K O p M a  YI OI'paHYrYeHYrS H a  

IIpOAOJT7RurTeJIbHOCTb IIOXOAOB 3a IIqef i  YI/I'IJIYI 0 6 5 e M  IIPDIHocYIMo~~ 38 OAYIH pa3 
v, C B S 3 a H H b I e  C @YI~ZXOJIOPYN~CKI~MYI OCO~~HHOCTRMYI ( o c o 6 e ~ ~ o  B OTHOIIIeHVIYI 

Hb1PRHUI)T YI CKOPOCTYI I I~P~~~BvIX~HIUI).  T ~ K H M  06pa30~, AaXe B roAbI O Y e H b  

m3~0fi fiOCTYIIHOCTYI K p I U I R  M O P Y T  H ~ ~ J I I ~ ~ T ~ c R  CYlIr,eCTBeHHbIe MeXBYIAOBbIe  

pa3JIETVET5X B I I O K a 3 a T e J I X X  2KFI3HeAeRTeJIbHOCTM XKlrqr-IBIKOB - X O T S  I: H a   OH^ B 

~ W I O M  HH3~0f i  IIP0,LQOXTYIBHOCTYI. 



8.10 M. Harmo6y AOJIO;rIcvur 0 3aBYIClKMOCTH M e W y  IIOIIOJIHeDeM K p m R  H DPOI 
(WS-Area48-98/5). DPOI HMeJI CHJIbHyIO K O p p e J I R ~ I o  C H3MeHeHHRMH B 

IIOIIOJIHeHHH KPWIR. r0~b1 C BbICOKPlM DPOI, 03Ha9aIoIU$XM CWIbHbIe 3a11w~b1e 
BeTPbI, COBIIaAaTIH C BbICOKVIMH IIOKa3aTeJIRMH IIOIIOJIHeHM KPIUIR (1981/82, 
1987/88 H 1990/91 rr.). Bb~come 3 ~ a u e m  cpepero Rl rrpmo~mvrcb H a  I W ~ I  

BbICOKOIY) DPOI B 1981/82,1987/88 H 1990/91 rr. Hao6opo~, IWAbI C 3KCTPeMaTIbHO 

HH3KHMH 3HaYeHHRMH DPOI, 03Ha9a IOqHMM cna6b1e 3 a I I a A H b I e  BeTpbI ,  

COBIIaAaTIH C O s e H b  HH3KVIM IIOIIOJIHeHHeM KPWIS  (1982/83, 1983/84, 1 9 8 8 / 8 9 ,  

1991/92 H 1992/93 rr.). H m m e  ~ H ~ Y ~ H ~ G I R  cpeAHero  Rl I I P ~ O A W I H C ~  H a  ~ O A ~ I  
H ~ K O I W  DPOI B 1982/83, 1983/84, 1988/89,1991/92 H 1992/93 rr. Hpyrne I W A ~ I  

H H ~ R O ~ O  cpepero ~ H ~ Y ~ H M  Rl, HanpYrMep 1984/85 H 1989/90 rr., I I p m e p H o  

coBIIwa.JIH c m3- 3 ~ a u e m m  DPOI. Tmoe COOTBeTCTBHe M e w  DPOI H Rl 
IWBOpHT 0 TOM, 9 T O  CWIa 3a.IIa@IbIX B€YI'POB ~ 0 3 f i e f i c T B ~ e T  H a  IIOIIOJIHeDe K p W I S  

3a C 9 e T  H ~ M € ? H ~ H H ~ ~  0 ~ e a H 0 r p a q > H 9 e ~ ~ I 4 X  ~ c J I o B H ~ ~ ,  B OCHOBHOM BbI3BaHHbIX 

IIepeHOCOM 3mma. I'OA~I D 3 K O r 0  DPOI TaR7Re COBIIw2lJIH C IWAaMPI 3 ~ 1 b - H ~ n z b o  

B 1983,1988 H I 9 9 2  rr.  TO HaBOAHT H a  MbICJIb, 9TO DPOI H SO1 CBR32WbI Me;RZHy 

co6ofi. 

8.11 Ha OCHOBe IIOJIyYeHHbIX IIOfl~pyIIIIaMH HHJl$KCOB 6b1n CO3AaH ~ a 6 o p  
K O M ~ Y ~ ~ ~ ~ ~ O B ~ I X  n o ~ a 3 a ~ e n e f i ,  o m c b ~ ~ a ~ o m p  o ~ p y ~ a r o n ~ y r o  cpepy, l ~ o ~  
PI n o ~ p e b r r ~ e m ~ e  BW~I.  <Dmmxecme n e p e M e m I e  BKJIWY~JIH o T H o c s ~ e c x  K B J I ~  
H H H ~ O  ~ T M O C C & P H ~ I ~  HHAeKCbI, pePHOHa.JIbHbIe I4 K ~ ~ I I H o M ~ c I U T ~ ~ H ~ I ~  TnM, a 
T a K X e  IIOKa3aTeJIH JIeAOBOrO IIOKpOBa. R ~ H H ~ I ~  110 I I o T ~ ~ ~ J I R ~ M ~ I M  B q a M  

B K . J I I O ~ ~ H  I I O K ~ ~ ~ T ~ J I H  IIononHeElWjr H ~UIOTHOCTM KPWIR. Hamixb~e no xmtpmca~ 
B K J I I O ~ ~ M  YLI-I@OPM~;YLX) o pb16e u H ~ ~ ~ M H ~ I X  x n q H m a x .  R a ~ n r b ~ e  no H ~ ~ ~ M H ~ I M  

XHqHHKaM BKJIIOYaJIH KOMIIJIeKCHbIe HHfleKCM, COCTaBJIeHHbIe H a  OCHOBe 

H e c K o n b m  B ~ O B  H n e p e M e m m ,  a T m e  I I O K ~ ~ ~ T ~ J I H  no OAHOMY-AB~M B ~ W .  

8.12 O I I H C ~ H H ~  K O M ~ H H H P O B ~ H H O ~ O  ~a60pa  AaHHbIX IIpHBOJ(HTCH B T ~ ~ J I .  14. 
MoXHO 3aMeTHTb,  YTO AaXe B CJTYKCae T a K m  IIPOH3BOAHbIX H ~ ~ O ~ O B  AaHHbIX 

Cy4eCTByeT MHOIW IIepeMeHHbIX C HeIIOJIHEaIMBI BPeMeHHbIMYi PmCl.MX4 H HeCKOJILiRO 

IIepeMeHHbIX, IIO KOTOPMM AaHHMe CymeCTByIOT TOJIbKO AJIR OTgeJIbHbIX 

MOMeHTOB BpeMeHH.  TO OrpaHZFTHBaeT B03MOZRHOCTH HCIIOJIb30BaHM MeTOAOB 

MHOIWMepHOIW aH2lJIvr3a I I O J I ~ e H H R  IIOJIHOB KapTYnzbI B ~ ~ Y I M O A ~ ~ ~ C T B ~ .  

8.13 n p H  IIpOBeAeHHH aHaTIH3a HCIIOJIb30Ba.JIOCb T p H  OCHOBHbIX IIOAXOAa, H 

JIK)AH, IIpOBOAHBIIIHe 3TOT aHaTIH3, aKTHBHO B ~ ~ u ~ M o A ~ ~ ~ c T B o B ~ ~ ~ ~ H  M e q y  cobofi, 
9 T O  II03BOJIWIO O ~ M ~ H H B ~ T ~ C R  HfleRMDI H H ~ q / ~ p ~ q H e f i  110 Mepe  IIpOJ(BHXeHM 

a H m u r 3 a .  ~ T H M H  IIOflXOAaMH ~ ~ I J I H :  (i) p a 3 p a 6 0 ~ ~ a  ABYMePHbIX HHaT\paMM 

HeKOTOPbIX B ~ ~ V I M O C B R ~ ~ ~ ~ ;  (ii) IIPOBeAeHHe IIpeJ(BElpHTeJIbHOr0 MXIOrOMepHOrO 

a~mn3a;  H (iii) npoBeAeHme a H m u l 3 a  MeToAoM M H O X ~ C T B ~ H H O ~ ~  perpeccmx H a  

ocHose  we@, r r p e ~ c T a m e H H b I X  B ~ e o r r y 6 ~ 1 ~ o ~ a ~ ~ o ~  pa60~e M a M c a  H Y m c o ~ a .  



8.15 ~ ~ ~ B o H ~ ~ W I ~ H O  PaCCMaTpYIBaJIYICb B3aDIMOCBH3YI M e X A y  I I e p e M e H H b I M V I  

K p w I H  IIO A B Y M  I I o ~ P ~ % o H ~ M .  PHCYHOK 37 I I O K a 3 b I B a e T ,  Y T O  X O T H  B 4eJIOM VI 

C R e C T B y e T  K O r e P e H T H O C T b  M e w  3 a p e ~ Y I C T p Y r p O B ~ ~  B WP&OH~X 48.1 I4 

48.3 I I O K a 3 a T e J I H M V I  ~ K ~ c T Y I Y ~ c K O ~ ~  IIJIOTHOCTYI, O H a  B OCHOBHOM C B H 3 a H a  C 

O ~ H O B p e M e H H O  O T M ~ Y ~ H H O ~ ~  ~ ~ 1 3 ~ 0 %  T I O T H O C T b I O  K P w I R  B 1991 YI 1994 PI?. ]EjbUI0 

IIpYIBJIeYeHO BHYIMaHVIe K T O W ,  Y T O  B OCHOBe 3Tm C S e M O K  J I e X W I Y I  O Y e H b  

p a 3 J I W X H b I e  MeTOAYIKYI, I I O 3 T O M Y  Pe3YJIbTaTbI M O P Y T  6b1~b  H e  COBCeM 

~ O I I O ~ T ~ B Y I M ~ I .  B ~ ~ Y L ~ / I O C B H ~ ~  M e w  I I o n o n H e m e M  KPWIH B BTMX ABYX pai4o~ax H e  

M O r Y T  6b1~b B b I H B J I e H b I  H 3 - 3 a  MaJIOr-IYICJIeHHOCTYI A a H H b I X .  C Y ~ ~ C T B Y ~ T  
HeKOTOpZLS K O r e P e H T H O C T b  B 1995 I4 1996 TI?., K O r A a  B o6om P ~ O H ~ X  IIOIIOJIHeHVle 

dbIJI0 BbICOKEM. 

8.16 O C H O B ~ H H ~ I ~ ~  H a  P a C Y e T H b I X  3 H a Y e H Y I H X  I I p e ~ ~ a p Y I ~ e J I b ~ b 1 f i  a H a J I Y I 3  

IIJIOTHOCTYI YI I IOIIOJIHeHHH KPYIJIH 110 O ~ O Y I M  I I O A P ~ ~ ~ O H ~ M  IIO CpaBHeHYrIO C 

pePYI0~aJIb~0fi J I e ~ ~ e f i  TnM H e  BbIsrBIUC KaKUX-JIYId0 I IPOCTbIX ~ ~ B Y I c V I M O C T ~ ~ ~ ,  

XOTH YI BbIAWwI H e K O T O p b I e  I'OAbI (PYIc. 38). 

8.17 I I p e ~ n o n a r a e ~ a ~  IIO A a H H M M  AJIR I I o ~ p a f i o ~ a  48.1 ~ ~ B V I C U I M O C T ~  

IIOIIOJIHeHH5I K P w I H  O T  JIeJ(OBOI'0 IIOKPOBa iLHaJIY13HPOBaJIaCb V T e M  IIOCTpOeHvrsl 

Ppa@JAKa 3aBYICPIMOCTYI I I p O I I O P q O H a J I b H O I ' O  IIOIIOJIHeHMX K p w I H  B ~ O A ~ & O H ~  48.1 
OT I I O K ~ ~ ~ T ~ J I H  neAoBoro n o K p o s a  AJZR K)~s(H~Ix I I I e ~ n a q c m  0-BOB (pnc. 39). 
PYIC~HOK I I O K a 3 b I B a e T ,  Y T O  IIPYI 3 H a Y e H Y I R X  K O ~ @ @ Y I ~ Y I ~ H T ~  I I O I I O J I H e H ~  B b I I U e  

I I p M M e p H O  0,3 I I p O I I O P ~ O H a J I b E I O e  IIOIIOJlHeHYre B O 3 p a C T a e T  B COOTBeTCTBHYI C 

y s e n m e H y r e M  I I O K ~ ~ ~ T ~ J I H  neAoBoro nolrposa. npvr 3 ~ a u e ~ a x x   TOM I I O K ~ ~ ~ T ~ J I H  

M e H b I I I e  0,3 AaHHbIe CKTIbHO BapbYrpyK,T PI H e  II03BOJIRK)T I I p O B e C T l l  aJ(eKBa~Hb1fi 
aHaJIYI3.  

8.18 rpa@nx, c o o ~ ~ o c s r ~ l t i r  norapn@~ursec~ur 11peodpa30~a~~b1e ~ H ~ Y ~ H Y I F I  

~ ~ C O J I I O T H O ~ O  IIOIIOJIHeHKR C I I O K a 3 a T e J I R M E I  JIeAOBOI'O IIOKpOBa,  I I O K a 3 b I B a e T ,  Y T O  

donee B b I c o K o e  n o n o n H e H Y r e  r rpo~~cxopn~ npn donee B~ICOKYIX ~ H ~ Y ~ H Y I H X  

I I O K a 3 a T e J I H  J I e A O B O r O  I I O K p O B a  (PIKC. 40). 3 ~ a  3aBYICVIMOCTb, OAHaKO,  donee 
H~YCTO-BZLS, Y e M  AJIH I I p O I I O P ~ O H a J I b H O I ' O  IIOIIOJIHeHvrsl. 

8.20 R ~ y M e p H b 1 e  P p a @ ~ n r ~ r ,  COOTHOCHII@e T I O T H O C T b  K P w I R  B ~ O A ~ & O H ~  48.1 C 

p a 3 J I ~ H b I M E I  I I O K a 3 a T e J I H M E I  OKPY~K~IOII@ C P e A b I ,  TaRYIMEI K a K  peT\YIOHaJIbHZLS 

TnM, J I e ~ 0 ~ b a  IIOKPOB YI60JIee K ~ ~ I I H o M ~ c I U T ~ ~ H ~ I %  JI€T"I' I I O K a 3 a T e J I b  SOI, H e  

BbIHBVIJIH K~KYIx-JIYI60 I I P O C T b I X  ~ ~ B Y I C Y I M O C T ~ ~ ~ ,  X O T H  O T A e J I b H b I e  I'OAbI 

X a p a K T e p Y r 3 0 B W I V I C b  p e 3 K O  B b I A e J I H I O I q M C  3 H a Y e H H R M Y I  H a  HeCKOJIbKYIX 

rpa@max (pmc. 43-45, T a K 2 K e  CM. IQTHKT 8.35). 



8.21 B Tnoqpafio~e 48.3 r r n o T H o c T b  KPYIJIIIR H e  ~ a ~ ~ c e n a  OT I I O K ~ ~ ~ T ~ J I X  

p e P H 0 H a J I b H 0 f i  TnM ( ~ H c .  46). O ~ H ~ K O  IIpeACTaBTIXeTCX,  Y T O  CyIK,eCTByeT C B X 3 b  

M e w  ILTIOTHOCTMO K P ~ X  H I I O K ~ ~ ~ T ~ J I ~ M  p e r y I o H a n b H o r o  n e A o B o r o  n o K p o s a ,  a 
T a K R R e  K ~ Y I I H o M ~ c I I I T ~ ~ H ~ I M  J I e T H H M  HHAeKCOM SO1 (PYIC. 47 H 48, TaR.Xe CM. 

IIYHKT 8.35). Tnpo~ege~md ~ H ~ J I H ~  W Y e p K H y r r  0~n-e 1991 ~ 1 9 9 4  rr., K o r g a  

m3~a5z IUIOTHOCT~ K P ~ R  cosriqana c m3~mt I I O K ~ ~ ~ T W I ~ M  rreAoBoro n o K p o B a .  

8.22 H ~ C K O J I ~ K O  ~ ~ ~ @ H K o B  y K a 3 b I B a I O T  H a  H a J I H Y H e  a B T O K O p p e J I X q H H  

B p e M e H H b I X  P R R O B ,  K O T O p a X  B H e K O T O p b I X  C J I y Y a R X  I I p O R B n X J I a C b  K a K  

IJ,HKJIHYHOCTb. CYJ(X IIO PHC. 49, I IpOAYKTHBHOCTb HMPXIOq]%[X X H ~ H C l K O B  (0-B 

E;epg) H ~ Y I M H H ~ ~  I I O K ~ ~ ~ T ~ J I ~  p e r y r o ~ a n b ~ o f i  TTnM v I M e I o T  T e H A e H q a m  K 

O A H O B p e M e H H O M y  11;HKJIH9eCKOMy H 3 M e H e H H I 0 ,  I I p H Y e M  3 T O  H e  I I P O C T O  

HeIIOCpeACTBeHHa5z  O T B e T H a 5 z  peaR.Il$IST XK-KOB H a  H 3 M e H e H w r  B 0 K p y ~ Z L I O q e f i  

C p e R e .   TO l?OBOpHT 0 T O M ,  9 T O  AaJIbHef i I IKee  H 3 J W e H H e  AHHaMHKZT, J I e ; ~ ~ a q e f i  B 

OCHOBe H e K O T O p b l X  ~ ~ B H c Z T M O C T ~ ~ ~ ,  I Ipef iCTaaTIXeT 60~1bmofi CTITepeC. 

8.24 C ~ ~ T ~ C T B ~ ~ T  C B X 3 b  M e X f l Y  J I e T H H M H  KCM HbIpFfIOlI@lX m i H 1 4 K O B  H a  0-Be 
f i e p ~  H ~ L K ~ c T H ~ ~ c K o ~ ~  IUIOTHOCTbIO K p H J I X  B 3 T O M  pafio~e, I'Re HaPIBbICIIlHM 

3HaYeH-M hXyIHAeKCOB CO0TBeTCTBYK)T HaHBbICII IHe  3 H a Y e H m  IUIOTHOCTM KPI4JIX 

(PHC. 51 H 52; T a K x e  CM. IIYHKT 8.32). O ~ H ~ K O  IIpegcTasnseTcrr, YTO 3 ~ a  
3aBHCYIMOCTb R B J I X e T C R  ~ C U I M ~ [ T O T ~ ~ C K O ~ ~ ,  XOTX H W 0  JWElTbIBaTb, Y T O  f l i L H B I e  

no K P ~ I O  ~ ~ I J I H  nonwem1 IIO p a s n m m  cuemw, nposegemm B pa~n-rx 
P&OHE~X. 

8.25 C Y X X T ~ ~ T C X ,  Y T O  I I O K a 3 a T W I b  @ Y I ~ H O J I O F ~ ~ C K O ~  COCTOXHwr J I e ~ r p H o f i  pb16b1 
B OCHOBHOM 3 a B H C H T  O T  AOCTYIIHOCTH K P H J I R .  COOTB~TCTB~HHO 6b1JIa 
n p o a ~ a n u l 3 ~ p o ~ a ~ a  B ~ ~ H M O C B X ~ ~  M e q y  I I O K ~ ~ ~ T ~ J I ~ M  @ H ~ H O J I O ~ H ~ ~ C K O ~ O  

COCTOXHPIR n e p ~ o f i  pb16b1 H c p e ~ ~ e ' 3  ILJIOTHOCT~IO ~ p m ~ .  

8.26 M c I I o J I ~ ~ o B ~ J I H c ~  A a H H b I e  IIO I I o A ~ ~ ~ ~ o H ~ M  48.1 Xl 48.3. fibIJIa I I O C T P O e H a  

3 a s y r c u r ~ o c ~ b  M e x A y  cpegrrm n e T H Y r M  I I O K ~ ~ ~ T ~ J I ~ M  @ H ~ H O ~ O ~ H Y ~ C K O ~ O  

COCTOXHwr J I e A X H o f i  P P M ~ ~ I  ,I C p e ~ H e f i  ~ K Y C T H Y ~ C K O ~ ~  IUIOTHOCTbIO K p W I X  38 T O T  

R;re I IepHOA.  RJIX C p a B H e H I W f  HCIIOJIb3OBaTIHCb AZlHHbIe  110 J I e A X H o f i  pb16e RJIX 
D m =  IT.Ie~nayqcmrx 0-BOB H 0 - ~ a  ~ J I ~ @ ~ H T  ( I l o ~ p & o ~  48.1). B ITogp&o~e 48.3 
B C e  a R y C T H Y e C K H e  A a H H b I e  IIO K P m I O  G~IJ IYI  IIOJIJ"W3HbI II0 C U e M K a M  B p a f i 0 H e  

menb@a Dmofi  I'eoprm, H ~ ~ B Y I C ~ O C T ~  cTpomacb M e q y  ~TZTMH A a m I m  n 
A a H H b I M H  110 J I e A X H 0 f i  pb16e C O O T B e T C T B y I o q e r O  p a f i 0 H a .  R n ~ i  CKaJI mar I4 

D~KH~M: O p K H e f i C K U X  0-BOB COIIOCTaBXMblX AElHHhIX H e  ~ ~ I J I O .  

8.27 Pe3ynb~a~b1  I I O K a 3 a H b I  H a  pHC. 53. Kopperrsqm M e q y  I I o K a 3 a T e m M H  

C o c T O X H m  n e ~ ~ ~ o d i  pb16b1 II IUIOTHOCTH K p m X  6bma C ~ ~ T ~ C T B ~ H H O ~  (r2=0,73, 
N=10).  TO OTHOIIIeHHe IIpe,E(CTaBJIXeTCX JIJKHe&XHM, C B v y l e T W I b C T B y X  0 'TOM, Y T O  

AJIX ~OJI~IIIOI-o p q a  3 ~ a u e ~ ~ f i  I I O K ~ ~ ~ T ~ J I ~  @ Y I ~ ~ ~ O J I O ~ ~ ~ ~ C K O ~ O  COCTOXHHX 

ne ,q~~of i  p b 1 6 ~  AaeT AocTaTomo xopomee I I ~ Y I ~ J I ~ ~ R ~ H H ~  K I I O K ~ ~ ~ T ~ J I I O  c p e ~ ~ e f  
a f f y C ~ ~ e C ~ 0 f i  IIJ'IOTHOCTH KPYZJIST. 



8.28 I ' I e p n o ~ a ~ n  H H ~ K O ~ O  I I O K ~ ~ ~ T ~ J I R  @ D ~ U ~ O ~ O T \ Y I Y ~ C K O I \ O  COCTORHHR H, 

COOTBeTCTBeHHO, H E l 3 ~ 0 f i  IUIOTHOCTH KPYUTR ~ ~ I J I H :  

(i) IOmarr reoprvrsr - neTme ce~o~11977/78,1982/83,1990/91 yr 1993/94 
rr., H C ~ M ~ I  1972, 1985,1990 H 1997 rr.; 

(ii) C K ~ ~ I  IIIar - nmme ce30~b11972/73,1986/87 H 3ma 1997 rr.; 

(iii) I O x m ~ e  IIIeTnarqcme o-sa - neTo 1984/85 r.; H 

(iv) O C T ~ O B  ~ J I ~ @ ~ H T  - n e T H y r e  C ~ ~ O H ~ I  1978/79, 1983/84, 1984/85 H 

1987/88 rr. 

8.29 Ansr K>2KHOfi r e 0 p r H H  B 3 a H M O C B R 3 b  M e q Y  3 H M H H M H  El J I e T H H M y l  

I I O K a 3 a T e J I R M H  C O C T O R H M  J'IeJ(RH0fi P P I ~ ~ I  H KOM~~~HHPOBE~HH~IMH J I e T H H M y i  H 

~~rn KCYI AJIR r m m r ~ m o ~  H IOXHMX ~ o p c m  KOTMROB I I O K ~ ~ ~ I - I ~  H a  pm. 55 
(BIG 3 PS H BIG 3 PW). XOTR H ecTb xopomee cornacosamxe B H e K o T o p b I e  m o x l v r e  

( ~ a q m e p ,  ne?.Htrvre ce3o~b11990/91 H 1993/94, 3mb11990 H 1997 rr.) H xopomvre 
rogb~ ( ~ q m e p ,  neTme ce30~b11984/85,1988/89,1994/95 H 1995/96 rr. PI 3ma 
1977 r.), B IQYIOM CO~JIaCOBElHROCTb H e  6bIJIa o c o 6 e ~ ~ o  B ~ I C O K O ~ ~ .  

8.31 H ~ K O T O ~ ~ I ~  PI3 3 T H X  ~ 0 ~ e J I e f i  0 6 b a ~ c ~ s r I O ~  H e 0 6 b 1 4 ~ 0  B ~ I C O K H ~ ~  m 0 B e H b  

H 3 M e H 4 H B O C T H  3 a B H C H M b I X  I I e P e M e H H b I X  ( H a I I p U M e p ,  r2>0,9), F J I a B H b I M  06pa30~ 
6narqapsr B~ICOKOMY ~ ~ O B H I O  11apa~e~pn3- IIO O T H o m e m m  K orpammemoMy 
p a 3 M e p y  B M ~ O P ~ .  OAH~RO B HeKOTOPbIX CJIJ7U2WIX YAaJIOCb I I O K a 3 a T b ,  U T O  A I u f c e  

MOAeJIH C H ~ ~ o J I ~ I I I H M  KOJIPI4eCTBOM I I e p e M e H H b I X  (HaIIpYrn/rep, C TpeMX) M O r Y T  

06ancm~b CpaBHElTWIbHO 60~1~nry1o AOJIIO 06qefi Z13MeHTDEiOCTH A a H H b I X .  



8.33 ~ P O ~ K T V ~ B H O C T ~  XZXITQ-IHKOB 0-Ba E;epA ma60 3aBHCWIa OT ~ K Y C T D I V ~ C K O ~ ~  

IIJIOTHOCTH KPHJISI B n o ~ p a f i o ~ e  48.1 ( ~ a 6 n .  15, MoAerrb 18). B q e n o M ,  

XapaKTepH3yIOrqYre XIXWHHKOB 3HMHHe HHAeKCbI IIO 0-BY Bepg He  T a K  CWIbHO 

3aBHCeJIH OT ~ K Y C T Y I Y ~ C K O ~ ~  IIJIOTHOCTH KpHJIB B J I ~ T H M ~ ~  IIepHOA YLTIH JIeTHMX 

no~a3a~eneii: o ~ p y x a ~ o q e f i  cpeAb1, KaK a H a n o r v r s H b I e  VrHAeKcbI AJIB n e T H e r o  

I I e p q a  (~a6n.  15, MOAeJIH 1-5 IIO CpaBHeHHIO C 6-10). OAH~RO, AJIR H 3 J W e H B  

3aBHCHMOCTH M e m Y  XapaKTepH3YIO~HMH XVIqHMKOB 3HMHHMH HHAeKCaMH H 

~ K ~ c T H Y ~ c K O ~ ~  ILTIOTHOCTbIO K P m B  B I I p e J ( b 1 ~ ~ q H f i  J I ~ T H H ~ ~  IIepHOA ~pe6ye~cs r  
rrposeAeme AOIIOJ IHEIT~J I~HO~~  arraTIm3a. 

8.34 He 6bmo BblXBJIeHO H H K ~ K O ~ ~  WIH IIOYTH H H K ~ K O ~ ~  3aBMCHMOCTH Me2KAY 

xapa~~ep~3y101qma1 xrmpzmo~ JIW- q e K c a m a  AJIB ITogp&o~a 48.1 ( ~ ~ J I H B  
A A ~ M Y ~ ~ ~ T I T ~ ~ ~ c T B ~ )  H ~ K ~ c T H ~ ~ c K O ~ ~  IIJIOTHOCTbIO KPYUIB B 3TOM Xe I I O J ( ~ & O H ~  

( ~ a 6 n .  15, MOAeJIH 11 H 16). B B ~ A ~ H H ~  B aHaTIH3 @ H ~ H Y ~ c K M X  IIepeMeHHbIX, 

BKJ'IIOYZLX IIOKa3aTWIH JIeAOBOI'O IIOKpOBa, CynCeCTBeHHO He IIPORCHEIJIO KaPTHHy 

( T ~ ~ J I .  15, MOAWIH 12-15 H 17). 

8.35 A ~ y c ~ m e c ~ m  IUIOTHOCT~ ~ p m x  B IIoApafio~e 48.3 c m b ~ o  3a~ncena OT 

IIOKa3aTWIR J I e ~ O B O M  IIOKpOBa OKOJIO ~ H C H O ~ ~  re0pI'HH H J I e T H O  SO1 (Ta6JI. 15, 
MOAeJIH 42-44). K o r ~ a  06a 3THX IIOKa3aTeJIR ~ ~ I J I H  BKJ'IIOYeHbI B MOAeJIb, 

JIeJ(oBb1fi IIOKPOB 6bLJI ~0~lX~IiIpyI0qefi @H3HsecKofi I I e p e ~ e ~ ~ ~ f i ,  BJIlWI~3qefi  H a  

aKyCTHYeCKyIO IIJIOTHOCTb KpHJIR B n o ~ p a f i o ~ e  48.3. n p H  PaCCMOTpeHHH 

~ K Y C T Y I Y ~ C K O ~  IUIOTHOCTH KPHJIR B noJQafi0~e 48.1 11o~o6~ofi 3aBHCHMOCTH 

0 6 ~ a p y ~ e ~ 0  He  ~ ~ I J I O .  

8.36 B qeJIOM, 3TH pe3YJIbTaTM rOBOPRT 0 TOM, YTO B noJ@afio~e 48.3 H a  

I I ~ O A ~ K T H B H O C T ~  X H B Y ~ I X  H a  cyme ~ I T Q - I H K O B  BJIBIOT IIJIOTHOCT~ K P ~ R  H, 
He3aBHCHMO OT Hee,  @ H ~ H Y ~ c K H ~  IIepeMeHHbIe, M a B H b I M  06pa30~  J I e ~ o B b ~ f i  

IIOKPOB. B OTJIHYHe OT 3TOr0,  B ~ o J & ) & o H ~  48.1 IIPOJQ?KTHBHOCTb 2KHBmMX H a  

cyme ~ J ~ ~ H Z K O B  He meeT ~ e c ~ o f i  ~ ~ 5 x 3 ~  c 110~a3a~emm ~ O T H O C T H  ~ p m ~  m m  
H3MeHmBOCTH @ Y ~ ~ H Y ~ c K O ~ ~  CPeAbI. ~ O M H M O  3TOr0,  CKJ'IE3J(bIBaeTCR BIIeWLTJIeHEIe, 

YTO IUIOTHOCTb KPHJIB B nof lpaf i~~e 48.1 H e  OYeHb 3aBHCHT OT JIOKaJIbHOI'O 

neAoBoro  n o K p o s a  m u  ~ p y r m  qlYI3mecms I I e p e M e m I x .  

8.38 YT06b1 HCCJIenOBaTb B3aHMOCBR3H MeZRAY IlepeMeHHbIMH H I'OJ(aM53 B 

noApafi0~e 48.3, aHaTIH3a AaHHbIX 110 JIeAOBOhly IIOKpOBy, IIepeMeHHbIX 

@ M ~ H Y ~ c K O ~ ~  CpeAbI, ~ K ~ C T H Y ~ C K O ~ ~  IIJIOTHOCTH KPHJIR, @H~MOJIOI'MY~CKO~O 

COCTORHB J I ~ A B H o ~ ~  pb16b1, a T a K X e  3HMHHX H JIeTHHX II0Ka3aTeJIefi  110 

XIXwHKaM 6bm IIPHMeHeH MeTOjI, PJIaBHbIX KOMIIOHeHT.  TOT aHaJIM3 6bm B 

OCHOBHOM IIPOBeAeH C YULTIIOCTPaTPIBHbIMyI qWIRMliI. AH~TI I I I~  6bm OI'pELHI4ReH VI3-3a 



HeIIOJIHOTbI  A a H H b I X ,  T .K.  M e T O A  P J I a B H b I X  K O M I I O H e H T  M O X e T  M C I I O J I b 3 0 B a T b C R  

TOJIbKO T O r A a ,  K O P A a  KMeIOTCR AaHHbIe 110 B C e M  I I e p e M e E H b I M  Cqo6a13~1e~vre E). 

8.39 Pe3yJIb~a~b1 a H a J I M 3 a  I I O K a 3 a H b I  H a  PMC. 55. B IIep~of T ' J I ~ B H o ~  

KOMIIOHeHTe ,  H a  AOJIIO KOTOPO~ IIPEIXOAMTCR 50% pa36poca AZlHHbIX, rrpeo6nqaro~ 
I I e p e M e H H 3 d e  @ M ~ B N ~ c K o ~  C p e A b I ,  B OCHOBHOM J I ~ A o B ~ &  IIOKPOB M TnM. ~ H T ~ ~ ~ C H O  

O T M e T M T b ,  Y T O  B J I ~ T ~  I IepMOA SO1 6 b ~ 1  APJTKM, T.K.  OH 6onb111e I I p Y I M b I R a J I  K O  

B T O P O ~  OCM. 

8.41 H~CMOTPR H a  T O ,  Y T O  B A a H H O M  K O H K P e T H O M  a H a J I M 3 e  M O r J I O  6b1~b 
P a C C M O T p e H O  T O J I b K O  O r P a H U I Y e H H O e  KOJIMYeCTBO JIeT, B 3 a M M O C B R 3 M  M e 2 K A y  

r O A a M M  C O O T B e T C T B O B a J I M  B b I R B J I e H H b I M  I I p e A b I A Y q M M H  M C C J I e A O B a H M R M H ,  

E T A ~ H T M @ Y ~ ; ~ ~ ~ O B ~ B I I W I M U  a H O M a T I b H b I e  I W A b I  BO B P e M e E H b I X  PRAaX. 

8.43 HJIR IIoAo~HJAX A a H H b I X ,  C O A e p X a V  M H O r O  H~SIXXH~%IX ~ ~ B H C M M O C T ~ ~ ,  

M O X H O  J i l C I I O J I b 3 O B a T b  TElKMe M e T O A b I ,  KElK K a H o ~ n v r u e c d  a H a J I M 3  C O O T B e T C T B I U l  

(Canonical Correspondence Analysis), MJIM Apyrvre M e T o A b I  M H o r o M e p H o r o  

a H a J I V I 3 a .  T p e 6 y e ~ c ~  T q a T W I b H O e  p a c c M o T p e H I a e  BOl IpOCa pa3pa6o~m ~ O A ~ O ~ H O ~  

~ 0 r O ~ e p ~ o f  MOA~JIM, YTO 3 a h f e ~  60nb111e B p e M e H I a ,  Y e M  6bmo B pacIIopsxeHyM 
I I O A r p ~ ~ I .  Ha OCHOBiLHyLyl P e 3 Y J I b T a T O B  yXe IIpOBeAeHHOIW a H a J I M 3 a  I I O A r p Y I I I I a  

PeIIIRIJ'Ia, 9 T O  T ~ K O ~  IIOAXOA M O X e T  I I P M H e C T M  I I O J I b 3 Y ,  EI Y T O  B 6 y ~ y l q e ~  
H~O~XOAPIMO 6 y g e ~  pa3pa6o~a~b  ~armb& a~mur3. 

8.44 O C H O B ~ I B ~ B C ~  H a  I I p O B e A e H H O M  a H a J I M 3 e ,  I I O A P p y I I I I a  O T M e T W I a ,  Y T O  e C T b  

C B B I A e T e J I b C T B a  I I P O R B J I e H M R  AOJIT\OCPOYHbIX M 3 ~ e ~ e H v r f  B AaHHbIX. B AaHHbIX 

?'nM 110 0-By ~ J I ~ @ ~ H T  e C T b  l IpM3HElKN CyIQeCTBOBaHIllSX M 3 M ~ ~ O C T V I  C IIePMOAOM 

A 0  10 J'IeT. E C T ~  OCHOBaHVIR I I p e ~ I I O J I a r a T b ,  YrTO I I O A O ~ H ~ R  M 3 M e H Y M B O C T b  

cyIQecTByeT M Ha I0xam.x Opmef c m  o-sax, HO He H a  D m o f  I'eoprm. Hamme 
TpaJ IOBbIX C%eMOK 0 ILJIOTHOCTM K p W r R  B ~ [ O A P ~ ~ O H ~  48.1 TEKXe y R a 3 b I B E U O T  H a  
C y n T e C T B O B a H M e  M3MeHYrMBOCTM C I I e p H O A O M  A0 10 JIeT, I I p M Y e M  6onee BbICOKMe 

3 ~ a u e m  BcTpe~aroTcR AO 1985 r. (Siege1 et al., 1998). Paccm~aHmsil IIO A~HHE,IM 

no ~ B X X H ~ M  ( o c o 6 e ~ ~ o  ~ B Y I H ~ M  q I l l~~n)  H a  o - ~ e  C m m ,  a T m e  rranyaccmm 
IIHHI"BI4HaM M I I H H r B H H a M  A R e J I M  B 3 a J I M B e  A A M M ~ ~ J I T ~ ~ c T B ~  ( n r y ~ ~ ~  7.16; CM. 

TaRIRe IIYHKT 7.41), I I O K ~ ~ ~ T ~ J I ~  p e r r p o A y K T n B H o r o  ycnexa 06ma10rqvur H a  cyme 
MOPCRMX x m q m m o ~  B 1980-e roAbI ~ C T O ~ O  O T J I ~ ~ J I C R  OT 11o~a3a~em B 1990-e 
r O A b I .  C ~ M H H ~ ~  He P a C I I O J I a r a J I  A O C T a T O Y H b I M  B P e M e H e M  AJIR ~aJIb~efIIIer0 



(i) I ' J I o ~ ~ J I ~ ~ I ~  C I P H ~ J I ~ I  a~~oc@epb~/o~ea+Ia  (SOI, TITM ~ a r r q ~ o f i  yacTyr 

Tnxoro o ~ e a ~ a )  r r p o ~ ~ ~ ~ s m n c b  B Pafio~e 48 (DPOI, TeMIIepaTypbI 

BO3fiyXa H a  CT-UI ITaJIMep, JIeAoBb~ IIOKPOB, TnM) ( m T b 1  3.18 H 

3.22). 

(ii) EbIJIa BbIXBJIeHa IIpEMepHO YeTbIpeXJIeTHcrX IIepUIOflUI~HOCTb (TnM, 
J'Ie~oBb1fi IIOKPOB, TITM BOCTOYHO~~ YaCTPl Tnxoro o ~ e a ~ a ) ,  YTo 

COOTBWCTByeT pe3yJIbTaTaM IIpeAbyTym;Yrx. Y ~ c C J ' I ~ ~ O B ~  (-T 3.27). 

(iii) I T ~ ~ ~ ~ c c F ~ X  ElHoMaJInfi THM B Mope C K O T ~  HElXOAElJIaCb B COOTBeTCTBNEI 

C MOAeJIbIO aABeKTPIBHOI'0 IIepeHOCa (@PAM), YTO IWBOPYIT 0 BpeMeHII. 
IIepeHOCa M e w  AHT~PKTZFI~CKPIM 11-OBOM PI K);RZHofi re0p~UIefi OT 4 A0 

8 MecsqeB (IIYHKT 3.33). 

(iv) r'nofiarrb~b~e cnrHaJIb1 a ~ ~ o c @ e p b ~ / o ~ e a ~ a  (TnM) UIMerrn ~an6onee 
CnJIbHYIO KOI'ePeHTHOCTb C K)irRHofi r \e~pP~~ef i  UI 6onee cna6ym - C 

&IT~~KTZFI~C~WM XI-OBOM PI K)XlXblM5T OpKHeficKE2MI4 0-BElMII, JTKa3bIB2i.53 

H a  JIOKaJIbHOe ~03J(eficTBule (TaR0e KaR Mope Y3~qe~ura) (IIYHKT 3.36). 

(v) Teqe- K noTemeHvno B Tevenne rrocrregm 7 neT rrpor;lrmmacb B 

Aa.HHbIX TITM (NCAR) TOJIbKO AJIS AHTE~PKTIVN~CKOIW II-OBa EX IOXHbJX 

Opmeficmx 0-BOB (IIYHKT 3.26). 

(i) X a p a ~ ~ e p  n s ~ e ~ e ~ n f i  B IIJIOTHOCTUI KPHJIZ OT .roAa K roAy (no 
pe3ynwaTaM aRycTmecRKx c a e ~ o ~ )  n B ~ e ~ o r p a $ m  r~oqnsrrplfi (Rl) 
~ ~ I J I  C X O m M  B pd0He AHT~PKTIVN~CKOI?~ 11-OBa PI H a  K)XHofi reopJ?NEI 

( I I ~ H K T ~ I  4.5-4.11): 



(ii) H ~ H H ~ I ~  IIO YaCTOTHOMy PaCI Ipe~eJ l eHHK,  HJIMH KPHJIFI B PaqHOHe  

XHE(HYrK0B H a  K)XHO@ re0p~wHH C 1991 110 1997 PI'. yKa3bIBaIoT  H a  

3HaWTeTIbHbIe  H 3 M e H ~ ~  M e W y  ABJTMZC MOAWIbIEbIMyI pa3MepElMH B 

TeveHvre 1991 m 1994 rr., HO He B Apyrne rogb~ (IIYHKT 4.18). 

(i) XOTFI A a H H b I e  IIO K H T a M  OTJIHYaJIHCb 3 H a Y H T e J I b H b I M  

IIPOCTPaHCTBeHHbIM H BPeMeHHbIM OXBaTOM, HX I IePeKPbITHe 110 

BpeMeHvr C APJT'HMH HMeIO~VIMHCFI ~ a 6 0 p a ~ H  XaHHbIX IIO Pa5io~y 48 
B ~ U I O  OT\paHHYeHHbIM. CJIegye~ OTMeTHTb, YTO YHCJIeHHOCTb M W b I X  

I IonocaTmcoB dbma ~avrBonee B ~ I C O K O ~ ~  B 1980/81 r. B I ' Io~p&o~e 48.2 H 

B 1985/86 r. B rl;oHpa$io~e 48.1 (I I~HKT~I 6.7 H 6.8). 

(ii) B O J I ~ ~ H H ~ T B O  n r o ~ a z i a ~ e n e f i  no O ~ H T ~ I O ~ H M  H a  cyme x n q H u r K a M  

geMOHCTpYrpOBa.JI0 B ~ J - I ~ I J . I ~ I O  KOlXpeHTHOCTb MelKJIJ Bwt3MZI B I I p e W a X  

yrIaCTKOB, YeM M e W y  Y'UaCTKZIMH (IIYHKT 7.16). 

( )  ~ ~ T H E I ~  I I O K ~ ~ ~ T ~ J I H  IIO O ~ H T ~ I O ' I ~ H M  H a  cyme X H ~ H H K a M  6b1nur 
KOrepeHTHbI  MeZR,I(y I I o ~ p a f i o ~ a ~ H  B " x o ~ o I D H ~ "  (1984/85, 1987/88, 
1988/89, 1994/95-1996/97 rr.) H B "mome" r o ~ b ~  (1990/91 H 1993/94 
rr.) , ocobemo B 1990/91 r. ( I I~HKT~I  7.23-7.29). 

(iv) M e x ~ y  I I o ~ p a f i o ~ a ~ H  KOPePeHTHOCTb JIeTHHX I I o K a 3 a T e J I e f i  IIO 

O ~ H T ~ I O I I J ~ M  H a  cyme m q H H K a n / r  6bma B OCHOBHOM Bonee 3 a M e T H a  B 

xoponme, a He B mome r o g ~  ( I I ~ H K T ~ I  7.28 H 7.29). 

(v) 3 m ~ v r e  I I O K ~ ~ ~ T ~ J I Y I  110 O ~ H T ~ I O I ~ M  H a  cyme m q m a ~  I I ~ O F I B J I ~ H  

MeIEbIIJJQD KOlXpeHTHOCTb M e W y  IIoJ(~&oHwH, YeM JIeTHvre H q e K C b I .  

Korxa KOrepeHTHOCTb ~ a 6 n 1 ~ m a c b  (1990 H 1994 - "ILlI0me " POxbI,  

1997, 1988 H 1989 - " X O P O ~ H ~  " TOAM),  TO ualqe, Y ~ M   TOM, 

IIpOHCXOJ(XJI0 B ~ a c m ~ a 6 a . x  B C e m  Pa$io~a 48 (IIYHKT~I 7.44-7.47). 

(vi) Ansr r r o ~ a z i a ~ e n e f i  IIO obur~a~orqyr~  H a  cyme x v r q H n K a M  H e  6bmo 
OTMeYeHO Y C T O ~ B O ~ ~  IIOCTIeJ(OBaTeJIbH0CTH M e w  ~ O x l K M I 4  3-1 

H JIeTHHMH Ce30HaMH; XPYrHMH CJIOBaMH, JIK,fjofi TI3 STTNI: Ce30HOB 

MOZRe?' I I p e e e C T B O B a T b  HpJTOMy (IIyHKT 7.45). 

(i) I'Io~a3a~enb nrponopqvroHarrbHoro n r o r r o n H e m x  KPXJIFI, npe~bmammpfi 
3 ~ a s e ~ u r e  npYrMepHo 0,3, K o p p e n v l p o s a n  c r r o K a 3 a T e n e M  n e x o B o r o  

IIOKpOBa B P&OH~ A H T ~ ~ K T Y N ~ C K O ~ O  11-OBa (-T 8.17). 

(ii) ~IJIOTHOCT~ KPXJIX y IOmofi reoprm ( n [ o ~ p & o ~  48.3) 6bma C B F I ~ ~ H ~  c 
pel?HOHWIbHbIM JTeAOBbIM IIOKPOBOM 5% JIeTHHM SOI.  TO O C O ~ ~ H H O  

~~porr~vvrocb B 1990/91 H 1993/94 rr. - roAbI ,  x a p a ~ ~ e p ~ ~ p q ~ e c r :  
He3HaYHTeJlbHbIM JIeAOBbIM IIOKPOBOM H ~ H 3 ~ 0 f i  IIJIOTHOCTbK) KPXJIFI 

( ~ ~ K T M  8.21 PI 8.35). B oTnmme OT s ~ o r o ,  IIJIOTHOCT~ KPWIFI B pa5io~e 
A H T ~ ~ K T Y ~ Y ~ C K O ~ O  11-OBa ( ~ O H ~ & O H  48.1) H e  3aBHCeJIa OT IIoKa3aTeJIefi 

H 3 M e ~ O C T H  @~13YrYe~Kofi CpeAbI (IIYHKTb1 8.20 H 8.34). 



(iii) B n[o,qpai%o~e 48.3 11o~a3a~enur IIO 06vr~a10rqyr~ H a  cyme H B 

IIeJIaI'HZlJIbHofi 30He XHET,HHKaM ~ ~ I J I H  KOppeJIZ2pOBaHbI C JIeTHHMZ2 
IIOKa3aTWISXMYI IUIOTHOCTH KPEUIX, H He3aBHCMMO O T  3TOIY) HaXOAIUIYICb 
IIOA IlrrwrmeM nepeMe-nr @ H ~ K ~ I ~ C K O ~ %  cpeAbI ( I I~EXKT~I  8.21, 8.24, 8.27 
H 8.34). B oTnvrvvre OT ~ T O ~ O ,  B n [o~pa i%o~e  48.1 1 1 o ~ a 3 a ~ e n n  no 
O ~ H T ~ I O ~  H a  Cyme XBIITQ3XKaM He 6b1l~H CKOppeJIUIPOBELHbI C KpwIeM 
m~2 n o ~ a 3 a ~ e n x m  @ H ~ K ~ I ~ C K O ~ %  cpeAbI ( I I ~ H K T ~ I  8.20 H 8.34). 

3AKPbITPIE PABOqEI'O CEMPIHAPA 

10.2 OT nmqa yYacTmKoB ce-apa H WG-EMM PI. B s e p c o ~  1106nam~apm P. 
XbIOHTTa 38 OrpOMHyIO pa60Ty 110 OpraHH3aqHH CeMHHapa, HH@OPM~~POB~HHIO 

YTZaCTHHKOB BO BpeMR IIOA~OTOBYrTeJIbHOI'O IIepHOAa YI 3a HCIIOJIHeHHe 
0 6 ~ 3 a ~ ~ o c ~ e f i  npeAceAaTax BO Bpem ce-apa. 
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T a 6 n .  1: ~ ~ ~ A c T ~ B J I ~ H H ~ I ~  CeMEIHapy AaHHbIe no 
KpEIJIIo. L: KTaCTOTa AJ'IEIH; R: H H A e K C b I  
IIOIlOJIHeHHR; D: OII,eHKEI IIJIOTHOCTH 110 
T p a J I O B b I M  B ~ I ~ O P K ~ M ;  A: OII,eHKEI 
IUIOTHOCTEI IIO EtKJWTElrIeCKEIM B ~ I ~ O P K ~ M .  

r0A 

1977178 

1978179 

1979180 

1980181 

1981182 

1982183 

1983184 

1984185 

1985186 

1986187 

1987188 

1888189 

1989190 

1990191 

1991192 

1992193 

1993194 

1994195 

1995196 

1996197 

1997198 

l l o~pat io~  
48.1 48.2 48.3 

L D R  L  L  

L D R A  L A  

L  D  R  L A  

L  D  R  

L  D  R A  L  L  

L  D  R A  

R  L  

R  A  L  

L D R A  L  L  

L D R A  

L  D  R A  L R A  

L D R A  L R A  

L D  R A  A  

L  D  R  L R A  

L  D  R  A  L R A  

L  D R  A  

L  D R  A  L R A  

L  D  R  A  L R A  

L D  R A  L R A  



Ta6n. 2: Cnpa~0-a~ MaTpma WeKCOB AJIH I o m O I W  MOPCKOIW KOTIlLHa (SEA), IIaIIYaCCKOIW IIlXEI'BEHa (PYP), m B P Z H a  (PYD), ZlETapKTmeCKOIW 
IUDTPBP[Ha (PYN), 3OJIOTOBoJIOCOIW IIImrBPZHa (EUC) II ~ e p ~ o 6 p o m  a ~ ~ 6 a r p o c a  (DIM). Ka-ZCAbw p m  IIoKa3bIBaeT HarrPmre (1) OTCyTCTBJne (0) 

AJlR 0-Ba B e p ~ ,  K>=~+I r e o p r ~  (BIG), 0-Ba CIE'm (SIO), 3 m B a  - ~ T ~ & C T B ~  [ADB), 0-Ba C m  (SES) 0-Ba -PC [AIP). B ~ ~ M ~ H H o ~  
IIepIXOA P [ H T e ~ p ~ O B ~  WeKCOB MOXe'I' 6b1~b MHOIWJIWHHM (MYEAR), IWAOBbIM (YEAR), 3EMHBM (m) I1L JIWHHM (SUM). 

w e ~ c  

B~IXIZB~~MOCT~ MOJIORIX oc06ea 
Pa3~ep  pa3m. I I O ~ ~ ~ ~ E I  

B b m a e ~ o c ~ b  ~ 3 p o c . m ~  oc06ea 

A a ~ a  npp16bI~ra~/w1- 

Bec IIO npn6b1~nrrtr. c a ~ e q  

Bec no npn6b1~nrrtr. cabma 

Bec ~ I Z  pozc~emm, cabma 

A IIC npn PO-. (cmeq-cabma) 
'B' pa3~ep  m a  
I T ~ O A O ~ ~ I ~ ; H T ~ J I ~ H O C T ~  B ~ I C ~ B S L H E ~ V ~ ~  

(caMeq+cwa) 
Bec oporo  n p ~ e ~ a  nmqu 

% pb16b1 IIO Becy 
Vacmra BcTpeYaeMocTn p b 1 6 ~  

% K~EIJH IIO B ~ C Y  

q a c m ~ a  ~ c ~ p e v a e ~ o c ~ n  K P ~  
ITpo~om. noxo~a 3a nmqea 

POCT IIOTOMCTBa, C a M R a  

A POCT EOTOMCTBa ( ~ a M e q - ~ a ~ ~ a )  

2 POCT IIOMMCTBa 

Bec npn onrepemm/rrpe~paqem 
K o p m e m  MOJIOKOM, cabma 

A ~ e c  npn o n e p e m / n p e ~ p a q e m  
K o p m e m  MOJIOKOM 

Z mc npn o n e p e m / q e q q e m m  
KOpM3Ie~ MOJIOKOM 

W~KC B b m e m  

W e ~ c  onepem 
W~KC BOC~OIrI3BoACTBa 

E p y ~ m p ~  

A0J-I 
W!WJIO 

A O m  

p e a  AO 31/XII 
r 
r 
r 
r 

~ n :  

r 
l-~oJlR 
l - ~ o m  

AOJIH 

AOJlR 

~ac . -1  

KT B MeCm 

Kr B MeCHq 

Kr B MeCHq 

r 

r 

r 

A O m  
A O m  

A O m  

Kog 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 

11 
12 
13 
14 
15 
16 
17 
18 

19 

20 

21 

22 

23 
24 
25 

SEA 

00000 
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10000 
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00000 
00000 

00000 
00000 
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00000 
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10010 
10010 
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10100 
10100 
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00101 
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00101 
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00000 
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00000 
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00000 
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00000 
00000 
10010 

DIM 
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00000 
00000 
00000 
00000 

00000 
00000 
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00000 
00000 
00000 
00000 
00000 
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A R  

00000 
00000 
10100 
00000 
00000 
00000 
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00000 
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00000 
00000 
00000 

00000 

00000 
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00000 
00000 

WIN 

00000 
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10000 
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10100 
10100 
10000 

00100 
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00000 
00000 
00000 
00000 
00000 
00000 
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00000 
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00000 
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SUM 
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Ta6n. 4: CBOAHSLII ~ a 6 q a  WeKCOB A-OB C YICa3aHEeM JIeT, no KOTOP~IM IILMemTcH AaHmIe (x). K O ~ I  BWOB, 

paCTKOB H IIepeMeHHbM (var) KaR B ~a6n .  2. ~ O A  COOTIKTCTBYeT IWm OKOHrISUBPISf JIeTHeIW ce30~a;  T.e. 76 = 
n m  1975/76 r. 

Y.Y-K BHA Var 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 

ADB PYN 10 x x x x x 
ADB PYN 11 x x x x x x x x 
ADB PYN 13 x x x x x x x x 
ADB PYN 14 x x x x x x x x 
ADB PYN 22 x x x 
ADB PYN 25 x x x x x x x  
ADB PYP 11 x x x x x x x x 
ADB PYP 12 x x x x x x x x 
ADB PYP 13 x x x x x x x x 
ADB PYP 14 x x x x x x x x 
ADB PYP 15 x x x x x x x x 
ADB PYP 22 x 
ADB PYP 23 x x x x x x x x x x x x x x x x x  
ADB PYP 24 x x x x x x x x x x x x x x x x x  
ADB PYP 25 x x x x x x x x x x x x x x x x x  
ADB PYD 10 x x x x x x x x x x x x x x x x  
ADB PYD 11 x x x x x x x  x x 



Yq-K Bmr~ Var 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 

ADB PYD 13 x x x x x x x  x x 
ADB PYD 14 x x x x x x x  x x 
ADB PYD 22 x x x x x x x x  x x 
ADB PYD 23 x x x x x x x x x x x x x x x x x  
ADB PYD 24 x x x x x x x x x x x x x x x x x  
ADB PYD 25 x x x x x x x x x x x x x x x x x  
AIP PYD 2 X X X X X X  

AIP PYD 11 X X X X X X X X  

AIP PYD 13 x x x x x x x x  
AIP PYD 14 x x x x x x x x  
AIP PYD 16 x x x x x x x  
AIP PYD 22 X X X X X X X X  

AIP PYD 25 x x x x x x x x  
BIG DIM 22 x x x x x x x x x x  
BIG DIM 23 x x x x x x x x x x x x x x x x x x x x x x  
BIG DIM 24 x x x x x x x x x x x x x x x x x x x x x x  
B I G D I M  2 5 x x x x x x x x x x x x x x x x x x x x x x x  
BIG EUC 11 x x x x x x x x x x x x x x x  
BIG EUC 13 x x x x x x x x  
BIG EUC 14 x x x x x x x x x x  
BIG EUC 15 x x x x x x x x  
BIG EUC 22 x x x x x x x x x x  
BIG EUC 25 x x x x x x x x x x x x x x x x x x x x x x  
BIG PYP 11 x x x x x x x x x x x x x x x x  
BIG PYP 13 x x x x x x x x  
BIG PYP 14 x x x x x x x x x x  
BIG PYP 15 x x x x x x x x  
BIG PYP 22 x x x x x x x x x x  
BIG PYP 25 x x x x  x x x x x x x x x x x x x x x x x  
BIG SEA 13 x x x x x x x  
BIG SEA 15 x x x x x x x x  



Y.Y-K B ~ A  Var 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 

BIG SEA 16 x x x x x x x x x x x x x x x x x x  
BIG SEA 17 x x x x x x x x x x x x x x x  
BIG SEA 18 x x x x x x x x x x x x x x x  
BIG SEA 20 x x x x x x x x x x x x x x x x x  
BIG SEA 21 x x x x x x x x x x x x x x x x x  
BIG SEA 25 x x x x x x x x x x x x x x x x x x  
SES PYN 11 x x x x  x 
SES PYN 12 x x x x  x 
SES PYN 13 x x x x  x 
SES PYN 14 x x x x  x 
SES PYN 15 x x x x  x 
SES PYN 16 x x x x x x x  
SES PYN 22 x x x x x x x x x x  
SES PYN 25 x x x x x x x x  
SES SEA 16 x x x x x x x  
SES SEA 17 x x x x x x x x  
SES SEA I8 x x x x x x x x  
SIO PYD 25 x x x x x x x x x x x x x x x x x x  
SIO PYN 25 x x x x x x x x x x x x x x x x x x x  
SIO PYP 25 x x x x x x x x x x x x x x x x x x  
ADB PYN 2 x x x x x x x x x x x  
ADB PYN 3 x x x x x x x  
ADB PYN 5 x x x x x x x  
ADB PYN 6 x x x x x x x  
ADB PYN 9 x x x x x x x  
ADB PYP 2 x x x x x x  x x x x x x x x x x x x x x  
ADB PYP 3 x x x x x x x x x x x x x x x  
ADB PYP 9 x x x x x x x x x x x x x x  
ADB PYD 1 x x x x x x x x x x x x x x  
ADB PYD 2 X X X X X X X X X X X . X X X X X X X X X X  

ADB PYD 3 x  x x x x x x x x x x x x x x  



Yq-K BEE Var 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 

ADB PYD 5 x x x x x x x x  
ADB PYD 6 x x x x x x x x  
ADB PYD 9 x x x x x x x  
AIP PYD 1 X X X X X X X X X X X X X X  

AIP PYD 2 X X X X X X  

AIP PYD 2 X X X X X X X X X X X X X X X X X X X X X  

AIP PYD 3  X X X X X X X X X X X X X X X  

AIP PYD 5 X X X X X X X X  

AIP PYD 6 x x x x x x x x  
AIP PYD 9 X X X X X X X  

BIG DIM 2 x x x x x x x x x x x x x x x x x x x x x x  
B I G D I M  3 x x x x x x x x x x x x x x x x x x x x  
BIG DIM 4 x x x x x x x x x  
BIG EUC 2 x x x x x x x x x x x x x x x x x x x x x x  
BIG EUC 5 x x x x x x x x x x  
BIG EUC 6 x x x x x x x x x x  
BIG PYP 2 x x x x  x x x x x x x x x x x x x x x x x  
BIG PYP 4 x x x x x x x x x x x x x  
BIG SEA 2 x x x x x x x x x x x x x x x x x x  
BIG SEA 4 x x x x x x x x x x x x x x x  
BIG SEA 7 x x x x x x x x x x x x x x  
BIG SEA 8 x x x x x x x x x x x x x x  
SIO PYD 2 X X X X X X X X X X X X X X X X X X X  

SIO PYN 2 X X X X X X X X X X X X X X X X X X X  

SIO PYN 2 X X X X X X X X X X X X X X X X X X X  



Ta6n. 5: CBOAH- ~ a 6 n ~ ; l q a  WeKCOB ~ I T K O B  ( K O , ~ O B ~ I ~  HOMepa - B C K O ~ K ~ X ;  
obasrc~eme - CM. ~a6n .2 ) ,  IIOKa3bIBElIOqaSr B03MOBCHYH) PpyIEIIXpOBKY H a  

ypoBHe npoqecca m c FeToM BpeMemom ~ a c m ~ a 6 a .  

I2 pa3Mep pa3moxaoqeficsr r r 0 q ~ 1 . q ;  
Ill ~ e c  OAHOIY) npmeMa n-; 
114 % ~ p m  IIO Becy; 
116 ~IPO~OJIIKEIT~JEHOCT~ noxona 3a mqei i ;  
Im Bec rrpm rrpeKpam,em K o p m e m  MOJIOKOM, c m a ;  

V I q e ~ c  

BbIXIKBaeMCICTb MOJIO,I+IX 

oco6er;l (1) 
Pa-p I I O I I Y ~  (2) 

B ~ I X I K B ~ ~ M O C T ~  B3pOCJIbIX (3) 
R a ~ a  ~ E ~ ~ I T Z U ~ / I U I ~ K E I  (4) 
Bec, rrpm6b1~me/mapca (5-6) 
Bec, sr5jqo/npm p o w .  (7-9) 
~ ~ O A O J I X .  B b I C ~ B ~  (10) 
Bec OAHOIW rrpmeMa mmp (11) 
% pb16b1 (12.13) 
% ~ p m  (14, 15) 

T e m ~  p o c ~ a  (17-19) 
Bec, onepeme/npe~pqeme 
K o p m e m  MO~OKOM (20-22) 
W~KC BbUIyIUIeH165I (23) 
Y I q e ~ c  o n e p e m  (24) 
Y I ~ ~ K c  BoCIIpOm3BOACTBa (25) 

IZ1 ~ e c  rrpm nperipqexam K o p m e m  MonoKoM, pa3~1qa (A) (cmeq-cama); 
Iz2 Bec rrpm orrepexam; 
1% q e K c  orrepem ( o ~ ~ o m e m e  B ~ ~ J O C J I M X  rrTeWoB K eblrryrmr~mccz); m 
125 WeKC BOCILPOEI3BoACTBa (B~IXIKBE~EE~ ID,~HKoB). 

I'pyma - qoqecc 

~ Y I ~ ~ I T H ~  (4-9) 

Paqmo~ (11-15) 
Kopmeme (11-16) 
I l p o ~ o m .  n o x o ~ a  3a 
mmqeiir (16) 
POCT (17-22) 

I~POH~RT~BHOCT~ (23-25) 

r p y m a  - BpeMemoiir 
~ a c m ~ a 6  

MEIOMJI~THX~I 

M E I o M J I ~ T ~  (TaKXe 
3 m a )  
rOn0Bo@ 
3ma (4-9) 

JIWO (10-25) 

K o m e ~ c m r i i .  q e K c  

Ilonomeme H a  e h w y  
IIOTOMCTBa 

06qee nonomeme 

R O C T ~ ~ O C T ~  KPIDIS 

Y I q e ~ c  06ecneuem 
KOPMOM 

Qopbiyna 

B1 n~-I = 124 . I22 

B1 K O T ~ H  = 125 . a r,qe a = (2 . 120 + 121)/2 
B2 IIT-I= B1 Birds . I2 
B2 K O T ~ ~  = B1 Seals . I2 

Ak = I11 . I14 
PIITEIWI = (-1) . (Ill/I16) 

PKOT~ZR~: = (-1) . (a/I16) = (-1) ' (B1 Ko~mm/I25)/116 



Ta6n. 7: Fo~$I Hnr3KOI'O peIIp0)QXTHBHOIW Y C n e X a  KOMlUIeKCHOMy JTeTHeMy EfHAeKCy AJI5i 0 6 ~ ~ m n p x  H a  C p e  MOpCIunx v . O B ,  P&OH 48 
- H a  PHC. 23 - 27). K O ~ I  B W O B  PI F a C T K O B  - CM. ~a6n .  2. ~ O A  COOTBf2TCTBYeT I'OA'' O K O H W ~  JIeTHeIW Ce30Ha;  T.e. 76 = TI- 

1975/76 r. 

Hauano 

0-B E e p ~  (BIG) 

DIM 76 78" 80 84* 87 88 9 1 94 95 98 
EUC 77 78 79 84 87* 88* 91" 94 
PYP 77 78 82 84" 87" 90* 91 94 98 
SEA 79 79 84 9 1 94 98 

0-B C m H n r  (SIO) 

PYD 80 c m ~ b r i j l  ~ ~ o n o x m - ~ b r i j l  ~ p e q  AJIR ~ c e m  p q a  
PYN 79 81 84 90 94 
PYP 80 79" 80 81 84* 87" 90 94 

3 m  -an~ei%cr~a (ADB) 

PYD 78 90 91 93* norrow. ~ p e q  nome '93 
PYN 78 82 83* 85 86* 90" 97" 
PYP 78 82 83 87 9 1 nonox. ~ p e q  nocne '91 

0-B C m  (SES) 

PYN 88 9 1 94 
0-B (AIP) 

PYD 90 90 91 96" 



Ta6n. 8: Ma~pnqb1  K O ~ ~ I ~ J & B € ! H T O B  KoppeJIm@I I3 CBR3aHHbIX C HIm5 B ~ P O R T H O C T ~ ~  KOMILTIeKCHHX JIeTm m e K C O B  IIO BCeM B W a M  o ~ H T ~ K ) ~ ~ % x  H a  

CJXUe MOpCKEX V O B  H a  K-OM ycIaCTKe, 1975/76 - 1997/98 PI?. K O ~ I  BWOB H JWaCTKOB - CM. T ~ ~ J I .  2. B e ~ ~ m n m b ~ ,  3Ha9EIMbIe IIpI3 

P < 0,05, BbmeJIeHbI h I M  H a  TeMaoM  OH^; -1,3HaYZlMbIe IIpE 0,05 < P < 0.10, TElKXe BbmeJIeHbI. 

Ko~@@I~J&B~HT~I  
K O P P e J = w =  

ADBPYD ADBPYN ADBPYP AIPPYD BIGDIM BIGEUC BIGPYP BIGSEA SESPYN SESSEA SIOPYD SIOPYN SIOPYP 

ADBPYD 1 .ooo 
ADBPYN -0.1 18 1 .OOO 
ADBPYP 0.267 0.218 1 .OOO 
AIPPYD 0.44 0.609 0.621 1.000 
BIGDIM 0.229 4 0.044 0.063 :., ................ 1 .OOO 
BIGEUC -0.029 i ,-():a8 1 0.136 0.167 !... OL4O6_ .; 1.000 
BIGPYP 0.02 -0.092 0.132 0.372 0.33 
BIGSEA 0.099 -0.309 -0.048 0.432 0.383 
SESPYN 0.416 -0.47 0.069 0.277 0.299 .................... 1 .OOO 
SEASEA 0.517 -0.143 -0.282 0.689 -0.066 - ..... .... 1.000 
SIoPYD -0.127 0.259 0.042 -0.065 0 0.215 0.213 0.451 1 .ooo 
SIOPYN 0.276 -0.022 -0.037 0.433 0.357 0.091 0.321 0.365 0.494 0.267 1 .OOO 
SIOPYP -0.146 -0.247 -0.209 0.104 0.242 0.264 0.144 0.36 0.14 0.216 0.13 ~ ~ ~ & & x ~ ~ ~ ~  1.000 

B~PORTHOCTH 

ADBPYD ADBPYN ADBPYP AIPPYD BIGDIM BIGEUC BIGPYP BIGSEA SESPYN SESSEA SIOPYD SIOPYN SIOPYP 

ADBPYN 0.652 
ADBPYP 0.301 . 0.401 
AIPPYD 0.275 0.109 0.1 
BIGDIM 0.378 0.012 0.866 0.883 
BIGEUC 0.913 0.086 0.603 0.693 0.061 
BIGPYP 0.938 0.725 0.614 0.364 0.144 0.006 
BIGSEA 0.726 0.262 0.865 0.286 0.117 0 0 
SESPYN 0.232 0.171 0.851 0.506 0.401 0.228 0 0.007 
SEASEA 0.189 0.735 0.499 0.13 0.877 0.612 0.263 0.473 0.059 
SIOPYD 0.651 0.352 0.01 1 0.921 0.797 1 0.408 0.429 0.191 0.53 
SIOPYN 0.32 0.938 0.895 0.283 0.133 0.71 1 0.194 0.15 0.147 0.098 0.283 
SIOPYP 0.604 0.374 0.454 0.806 0.333 0.291 0.58 0.171 0.7 0.607 0.608 0 



Ta6n. 9: r0m1 HIlI3KOrO peIIpOAyRTIXI3HOrO YCIIeXa H a  OCHOBe KOMlUIeKCH3dX JIeTFEIX lXH,I(eKCOB AJIR 0 6 m r ~ a 1 0 ~  H a  CyIIIe M O p C m  JXE~HXKOB, pacveT 

IIO BmaM BHyTPH WaCTKOB, P&OH 48 (J(aHHb1e - H a  PEIC. 30). K O ~ I  BL7qOB H WaCTKOB - CM. ~ a 6 n .  2. ??OR C O O T ~ B ~ e T  IWAy O K O ~ ~  

neTHero ce3oHa; T.e. 78 = nem 1977/78 r. 

Havmo 

0-B B e p ~  (BIG) 
DIM 78 80 83" 84 87 88 91 92" 94" 95 98" 
~ Z T H F B H H ~ I  (PYP, EUC)/ 78 79 84 91 94 98 
KOTHKH 

0-B C m m  (SIO) 
I B E P B ~ I  (PYP, PYD, PYN) 80 81 84 94 

0-B C m  (SES) 
~ I I ~ I - B ~ I  (PYN)/Seal 9 1 94 

~~ AFFnapm~e&cr~a (ADB) 
I ~ ~ B H ~ I  (PYP, PYD, PYN) 82 83 90 9 1 ( n o n o x n ~ ~ b I B  ~ p e q  nome '9 1) 

0-B AHBepc (AP) 
'L-IPIHTBIILH (PYD)? 90 91 96" 



Tabrr. 10: KO~~WTSIJJEOHH~I~ MaTpEfQbI ZTHAeKCa BoCIIPOH3BOACTBa AJIS3 0 6 n r ~ m m p x  Ha cyme MOPCKHX T O B ,  1981/82-1997/98 rr., 6 3  

T [ O A C T ~ ~ : O B ~  H c IIOACT~HOBKO& O T C ~ T C T B ~ ~  3 ~ a ~ e d .  

Koppwmqrdomasr M a q n q a  % WeKca B O C ~ ~ O H ~ B O A C T B ~  aa 1981/82,1985/86-1997/98 rr. (Cmm IIO 1996/97 r.) - 6e3 n o ~ c r r n o ~ m  
ADBPYDb ADBPYNb ADBPYPb BIGDIMb BIGEUCb BIGPYPb BIGSEAb SIOPYDb SIOPYNb SIOPYPb 

ADBPYDb 1 .oo 
ADBPYNb 0.08 1 .oo 
ADBPYPb 0.54 -0.04 1 .OO 

BIGDIMb 0.11 -0.35 0.17 
BIGEUCb -0.44 -0.11 -0.15 
BIGPYPb -0.08 0.25 0.22 
BIGSEAb -0.16 -0.02 0.16 
SIOPYDb -0.12 0.05 0.47 
SIOPYNb 0.03 -0.19 -0.05 
SIOPYPb -0.38 -0.25 -0.21 

K o p p e ~ ~ m p o ~ ~ m  MaTpnqa % m e m a  BocqomBogcTsa, 1981/82-1997/98 rr. (Cmm no 1996/97 r.) - nogcTameHb1 cpepne MxoroneTme 
3 ~ a ~ e m  

ADBPYDb ADBPYNb ADBPYPb BIGDIMb BIGEUCb BIGPYPb BIGSEAb SIOPYDb SIOPYNb SIOPYPb 
ADBPYDb 1.00 
ADBPYNb 0.18 1 .oo 
ADBPYPb 0.55 0.04 1-00 
BIGDIMb 0.04 -0.41 0.12 
BIGEUCb -0.28 -0.06 -0.09 
BIGPYPb -0.11 0.16 0.20 
BIGSEAb -0.14 0.00 0.16 
SIOPYDb -0.03 0.26 0.45 
SIOPYNb 0.04 -0.07 -0.04 
SIOPYPb -0.35 -0.15 -0.20 

1 .OO 
0.13 1 .OO 
0.33 -0.21 1.00 
0.37 -0.19 0.71 1.00 

-0.05 -0.03 0.45 0.31 
0.09 -0.24 0.40 0.37 
0.11 0.20 0.07 0.40 

1 .OO 
0.25 1.00 
0.36 -0.05 1 .OO 

1 .OO 
-0.08 1 .OO 
-0.15 0.67 1.00 

0.39 0.14 0.70 1 .OO 

-0.08 0.18 0.39 0.37 
0.15 0.24 0.41 0.48 
0.14 0.3 1 0.10 0.45 

1 .OO 
0.11 1 .OO 

-0.03 0.69 1 .OO 



Ta6n. 11: MaTpIqb1 KO~@@JBQZ~HTOB ~oppeJTHIl@ J6 CB5i3aHHbM C HHMH B ~ ~ O H T H O C T ~ ~  KOMILTIeKCHbM 3- ZlHAeKCOB O ~ H T ~ I I @ X X  H a  cyme 
MOpCKPor 7-OB 110 BCeM B m a M  H a  K-OM yYaCTKe, 1976 - 1998 PI'. K O ~ I  B m O B  P[ yYaCTKOB - CM. ~ a6n .  2. B ~ J I ~ ~ H ~ I ,  3HarZHM6Ie 

P < 0,05, Bbrp[eJIeHbI ~ W I ~ I M  H a  TeMHOM   OH^; -1,3HarIP1MbIe I I p  0,05 < P < (),lo, T m e  Bbme3TeHbI. 

B€!~o~~THocTP[ 

ADPYD ADBPYN ADBPYP AIPPYD BIGDIM BIGEUC BIGPYP BIGSEA SIOPYD SIOPYN 
ADBPYN 0.426 
ADBPYP 0.359 0.04 
ATPPYD 0.873 0.808 0.087 
BIGDIM 0.11 0.4 0.517 0.017 
BIGEUC 0.164 0.077 0.628 0.019 0.002 
BIGPYP 0.627 0.424 0.142 0.958 0.149 0.187 
BIGSEA 0.265 0.07 0.399 0.798 0.104 0.08 1 0.095 
SIOPYD 0.184 0.603 0.843 0.836 0.75 0.836 0.021 0.002 
SIOPYN 0.332 0.444 0.617 0.052 0.31 0.001 0.039 0.048 0.276 
SIOPYP 0.373 0.041 0.366 0.003 0.1 17 0.004 0.474 0.321 0.084 0.131 



Ta6n. 12: r0@1 HH3KOTY) peIIPOAyRT121BHOM YCIIeXa IIO KOMIIJIeKCFBIM 3 E M H Z M  HLTqeKCaM AJDI O ~ E I T ~ K ) ~  H a  CJUlIe MOpCKEX . T O B ,  p a C e T  Tl[O BWaM 

B H y T p H  YCTaCTKOB, P&OH 48  @lHHb1e - H a  P121C. 34). KOJ&I B W O B  121 JWaCTKOB - CM. ~a6n .  2. 

H a ~ a n o  

Dx~asr reoprm (BIG) 

DIM 75 80 9 1 97 
~~WBIE%I (PYP, 76 78 80* 84 90 94 97 
EUC) / K o T ~  

0 - B  ~~~ (SIO) 

r h W ~ 5 1  (PYP, PYN) 77 80 90 94 
I W ~ B E I H  (PYD) 77 78 90 94 

3- AHh/rmpmTe~cTBa 
(ADB) 

~ ~ W B H H ~ I  (PYP, PYNI 77 80 85 90 94 97 
~ ~ W B E I H  (PYD) 77 79 82 91 94 96 



Ta6nr. 13: K o p p e m m p o ~ ~ e  MaTpzqbI exeroAHoro IIpmpocTa IIOIIyJT5ZqEii 0 6 ~ ~ a 1 0 ~  Ha cyme M O ~ C R P ~ X  -OB. 1986 - 1998 rr. (6e3 
~OACT~HOBRPI) H 1980 - 1998 IT. (C IIOACT~HOBKO&, CM. IlyHKT 7.39). K O ~ I  BWOB H WaCTKOB - CM. ~a6nr. 2. 

Kopp-omm MaTpnqa A noq- B %, 1986-1998 rr. (0-B Cmm - no 1997 r.) 6e3 ~ O A C T ~ O B R P I  

ADBPYDdp ADBPYNdp ADBPYPdp BIGDIMdp BIGEUCdp BIGPYPdp BIGSEAdp SIOPYDdp SIOPYNdp SIOPYPdp 
ADBPYDdp 1 .oo 
ADBPYNdp 0.36 1.00 
ADBPYPdp -0.10 0.25 1 .OO 
BIGDIMdp 0.34 0.00 0.36 1 .OO 
BIGEUCdp 0.37 0.61 0.06 -0.10 1 .OO 
BIGPYPdp 0.41 0.67 -0.08 -0.13 0.86 1 .OO 
BIGSEAdp 0.34 0.46 0.08 0.06 0.42 0.53 1 .OO 
SIOPYDdp 0.52 0.41 0.16 0.00 0.68 0.69 0.70 1 .OO 
SIOPYNdp 0.29 0.43 0.24 0.04 0.83 0.81 0.71 0.75 1.00 
SIOPYPdp 0.29 0.57 0.13 0.11 0.19 0.41 0.60 0.42 0.35 1.00 

Koppemqnomm MaTpnqa A n o q ~ e  B %, 1980-1998 rr. (0-sa ~ ~ B O I ~  H B e p ~  - no 1997 r.) - ~ r r r r  pacseTa O T C Y T C T B ~ ~  3HaYe- pa3~epa 
nony- HcIIomsoBarracb meTTraar;r mTepnomqm 

ADBPYDdp ADBPYNdp ADBPYPdp BIGDIMdp BIGEUCdp BIGPYPdp BIGSEAdp SIOPYDdp SIOPYNdp SIOPYPdp 
ADsPYDdp 1 .OO 
ADBPYNdp 0.39 1.00 

' ADBPYPdp -0.06 0.49 1 .OO 
BIGDIMdp 0.30 0.02 0.00 1.00 
BIGEUCdp 0.36 0.37 0.09 0.23 1 .OO 
BIGPYPdp 0.01 -0.08 0.06 -0.29 0.34 1 .OO 
BIGSEAdp 0.24 0.35 0.04 0.14 0.43 0.24 1 .OO 
SIOPYDdp 0.35 0.30 0.19 -0.02 0.5 1 0.61 0.62 1 .OO 
SIOPYNdp 0.25 0.44 0.28 0.19 0.68 0.53 0.64 0.72 1 .OO 
SIOPYPdp 0.36 0.54 -0.02 0.08 0.14 -0.08 0.45 0.22 0.14 1.00 



PEI'PECCVIOHHA53 MOnEJIb r2 P 

3a~mcmarr He~a~~d:cmar;r 
n e p e ~ e m m  nepe~emarr 

I. Bmmme aRYCTElXeCKOE?C m O T H O C T E I  KpEJIH, T m  Mop2 C K O T ~  EI SO1 

~Xmpmm, IIo~pai%o~ 48.3 (ne~o)  
1. BIG3ps ad483 0.324 0.086 
2. BIG3ps ad483 ssssts 0.630 0.083 
3. BIG3ps ad483 ssssts sois soiw 0.970 0.060 
4. BIG3ps ad483 ssssts sois 0.950 0.004 
5. BIG3ps ad483 sssstw 0.644 0.075 
X w ,  IIOAP&OH 48.3 (3ma) 
6. BIG3pw ad483 0.002 0.971 
7. BIG3pw ad483 ssssts 0.575 0.117 
8. BIG3pw ad483 ssssts sois soiw 0.822 0.325 
9. BIG3pw ad483 ssssts sois 0.707 0.103 
10. BIG3pw ad483 sssstw 0.48 1 0.194 
.-in, I Io~pai30~ 48.1 (ne~o)  
11. ADB3ps ad483 0.161 0.284 
12. ADB3ps acd483 ssssts 0.025 0.938 
13. ADB3ps ad483 ssssts sois soiw 0.216 0.953 
14. ADB3ps ad483 ssssts sois 0.096 0.930 
15. ADB3ps ad483 sssstw 0.024 0.940 
Xnmpmnr, IIOAP&OH 48.1 (3ma) 
16. ADB3pw acd483 0.115 0.338 
17. ADB3pw ad483 ssssts 0.025 0.938 
Xxmpmm, IIo~pai%o~ 48.3 (rre~o) 
18. BIG3ps ad48 1 0.278 0.05 
19. BIG3ps ad481 ssssts 0.362 0.132 
20. BIG3ps ad481 ssssts sois soiw 0.540 0.306 
21. BIG3ps ad481 ssssts sois 0.383 0.253 
22. BIG3ps ad481 sssstw 0.364 0.130 
.-xmmpmz~, IIo~paijro~ 48.3 (3ma) 
23. BIG3pw ad48 1 0.002 0.871 
24. BIG3pw ad481 ssssts 0.082 0.679 
25. BIG3pw ad481 ssssts sois soiw 0.246 0.744 
26. BIG3pw ad481 ssssts sois 0.086 0.875 
27. BIG3pw ad481 sssstw 0.41 1 0.093 
:-, IIOAP&OH 48.3 (ne~o)  
28. ADB3ps ad481 ssssts 0.118 0.613 
29. ADB3ps ad481 ssssts sois soiw 0.176 0.887 
30. ADB3ps ad481 ssssts sois 0.174 0.698 
31. ADB3ps ad481 sssstw 0.255 0.030 

Xmpn~mr, I-Io~paijro~ 48.1 (3ma) 
32. ADB3pw ad48 1 0.002 0.890 
33. ADB3pw ad481 ssssts 0.023 0.897 

11. Bmmme JIeAOBOI'O IIOKpOBa EI SO1 

XEII~HEIKEI 
34. ADB3ps sshetice 0.001 0.896 
35. ADB3pw sshetice 0.078 0.247 
36. ADB3ps icexadb 0.123 0.182 



37. ADB3ps ice48 1 
38. BIG3ps sgice 
39. BIG3ps sgice soiw 
40. BIG3ps acd483 sgice soiw 
41. BIG3ps sgice lagged-soiw 

K p m ,  n o ~ p a i j l o ~  48.3 
42. acd483 sgice 
43. acd483 sgice soiw 
44. acd483 sois 

to H a  rry6.100 M, Ilogpaiio~ 48.1 
45. tlOOm sssstw 
46. tlOOm eisstw sssstw soiw 

Ta6n. 15: n e p e ~ e m x e ,  B K J T I O ~ ~ H B [ ~ I ~  B aam3 B ~ ~ I I M O A ~ ~ ~ C T B X ~ I  (~a6nr. 14 m pmc. 37-55). 

Kammpm KOA Omcame 

BIG3ps n e ~ m i l  CSI (SEA, EUC, PYP) 
BIG3pw 3mmnfI CSI (SEA, EUC, PYP) 

A- BIGEUCb p e ~ p o m ~ E B H b B  ycnex 
T BIGEUCdp % ~ K P O C T  now- c n p e ~ b m e m  row 

BIGPYPb p e n p o w T m B ~ B  ycnex 
XKL~HHK BIGPYPdp % q~rpoc?. now- c n p e n b m e m  m ~ a  
4- BIGSEAb penpoAyKTmB=B ycnex 
T BIGSEAdp Yo q ~ r p o c ~  n o n y ~ ~ m ~ p  c npegbwyqem m ~ a  - ADB2pw 3mmnfI CSI (PYN, PYP) 

T ADBPYDdw 3mmnfI CSI 
.- ADB3ps n e ~ d  CSI (PYD, PYN, PYP) 
xmqnm ADBPYDdp % rrpmpoc~ now- c n p e ~ b m e m  m ~ a  
~ ~ ~ E I X G C  ADBPYNdp % n p ~ r p o c ~  ~OII~J'MWII c n p e ~ b g y q e m  m ~ a  
mqmc ADBPYPdp % npmpoc~ now- c n p e ~ b m e m  m ~ a  - ADBPYDb p e n p o ~ ~ m B H b B  ycnex 

ADBpyNb penp0AyKTIXBHbdj: YCIIeX 
ADBPYPb penp0AyK~lI~HbG ycnex 
SI02pw 3m4~nil CSI (PYN, PYP) 

xmqlmK SIOPYDw 3=@ CSI -. SIOalls nre?.mil CSI (PYD, PYN, PYP) 
.-. SIOPYNb penpoAyKTIXBHb& YCneX 
-EIXGC SIOPYNdp % n p ~ r p o c ~  now- c n p e ~ b m e m  m ~ a  
A-. SIOPYDb penpoAyK~~BHb& YCneX 
A-. SIOPYDdp % n p ~ r p o c ~  now- c npe~bmwqem m ~ a  

SIOPYPb penpo~y~?.m~=B ycnex 
VEIXGC SIOPYPdp % npmpoc~ now- c rrpe~b-em mAa 
neA. pb16a SGifS J I e T d  W e K c  @m3. COCT. neA. pbl6b1 y K). I'eoprm 

neA. pb16a SGifW 3mm. m e K c  @m3. COCT. neA. pb16b1 y K). I'eoprm 

KP- pr48 1 nponopnpno~mb~oii nonomeme (Rl) n o g p - ~  48.1 
KP- ar48 1 ~ ~ C O J I I O T H O ~  nonomeme (R1) n o ~ p - ~  48.1 

n m .  
mA 

97/98 
97 

97/98 
97/98 
97/98 
97/98 
97/98 
97/98 

97 
97 

97/98 
97/98 
97/98 
97/98 
97/98 
97/98 
97/98 

97 
97 

96/97 
96/97 
96/97 
96/97 
96/97 
96/97 
96/97 
96/97 

97 
96/97 
96/97 

KOJI-BO 
nm 

22 
22 
22 
21 
21 
21 
18 
19 
2 1 
21 
17 
20 
20 
20 
17 
17 
17 
2 1 
2 1 
19 
19 
18 
18 
18 
18 
18 
14 
8 
17 
16 

1-i& m~ 

77/78 
77 

76/77 
77/78 
76/77 
77/78 
78/79 
79/80 

77 
77 

77/78 
78/79 
78/79 
78/79 
77/78 
77/78 
77/78 

77 
77 

78/79 
78/79 
79/80 
79/80 
79/80 
79/80 
79/80 
75/76 

77 
79/80 
79/80 



K a ~ e r o p m  KOA 

KP- netdn481 
KP- acden481 
KP- acden483 
KP- ar483 
KP- pr483 
@ n ~ m .  sois 
Cpn3m. soiw 
@ n ~ m .  ssssts 
@ n ~ m .  sssstw 
@n3m. IcexADB 

@~33m. Ice* 

(PYI3WX. IcexSES 

@nsm.  IcexSIO 

@3m. IcewADB 

@ ~ 3 ~ r 3 . .  IcewAIP 

@p13El?X. IcewSES 
@ z x ~ ~ x .  IcewSIO 

(PEl3IV-I. Ice481 
@p13m. Ice482 
@p13m. Ice483 
@ram. SShetice 

4 ~ x 3 ~ .  ScSeaice 

@la:3m. SGice 

@H~WX. SOrkice 

KOJI-BO 1-iir r o ~  
n e ~  

16 80181 
14 80181 
10 80181 
7 88/89 
7 88/89 

22 75/76 
2 1 75 
16 81/82 
16 81 
19 79 

19 79 

19 79 

18 79 

19 79 

19 79 

19 79 
19 79 

19 79 
19 79 
19 79 
19 79 

lo I 88 

10 88 

10 88 
I 

Omcame 

IIJIOTHOCT~ ~ p m ,  ~ p m ,  Uo~p-H 48.1 
I ~ O T H O C T ~  ~ p m ,  a ~ y c ~ .  c a e m a .  ~ O A P - H  48.1 
IIJIOTHOCT~ ~ p m ,  a ~ y c ~ .  c a e m a ,  n o ~ p - ~  48.3 
~ ~ C O J I I O T H O ~  nonomeme(R2) I l o ~ p - ~  48.3 
~ O I I O p ~ O H ~ H O e  IIOIIOJIHeHMe (N) n0,Q-H 48.3 

SO1 - n e ~ o  
SO1 - 3ma 
NCAR SST,  ope C K O T ~  - n e ~ o  
NCAR SST,  ope C K O T ~  - 3ma 
M ~ I C  C ~ p e B H ~ x e p ,  Mope c m 6 o p o  OTO nbpa, % OT mAa 
(CEMP F2b) 
o-B AH~epc. Mope c m 6 0 p 0  OTO mRa, % OT mAa (CEMP 
F2b) 
0-B C m ,   ope c m 6 0 p o  OTO nb~a ,  % OT r o ~ a  (CEMP 
F2b) 
o-B C m m .   ope c m 6 o p o  OTO nbfia, % OT r o ~ a  (CEMP 
F2b) 
M ~ I C  C~pel&,qxep, neA B 100-KM 3 o ~ e ,  KOJI-m HeAeiIb 
(CEMP F2c) 
0-B h ~ e p c ,  J I ~ R  B ~ ~ O - K M  3 0 ~ e ,  KOJI-BO ~ e ~ e i ~ b  (CEMP 
F2c) 
0-B CYm, J I ~ A  B ~ ~ O - K M  3 0 ~ e ,  KOJI-BO He,LpIb (CEMP F2c) 
0-B CXFHET, J I ~ A  B 100-KM 3 0 ~ e ,  KOJI-BO ~ e ~ e n b  (CEMP 
F2c) 
~ O R ~ - H  48.1, JIeAOBb& IIOKpOB B CeHT. (%) (CEMP F2a) 
~ O A P - H  48.2, JIeflOBbrii: nOKpOB B CeHT. (%) (CEMP F2a) 
m p - H  48.3, nre~osb& IIOKpOB B CeHT. (%) (CEMP F2a) 
HO~M~JIII~OBZEIH~& lWJ(0130ii: W e K c  JIeAOBOm IIoKpoBa, 
Dx. L U e ~ n i \ ~ ~ c m e  0 - ~ a  
H O ~ M ~ J I I I ~ O B ~ H H I = &  IWAOBO~~: q e ~ c  J I ~ A O B ~ ~ ~  DOKpOBa, 
Mope C K O T ~  
H O P M ~ J I I I ~ O B Z E I H ~ &  I'OWBO~?: q e K c  n e f i o m  IIoKposa, 
Dx. I'eoprm 
H O P M ~ J T Y ~ ~ O B Z E I H ~ &  m~omi i :  W ~ K C  n e ~ o m r o  n o ~ p o ~ a ,  
Dx. 0pmeii:c~ne o-sa 

ITOCJI. 
mA 

97/98 
97/98 
97/98 
96/97 
96/97 
96/97) 

96 
96/97 

96 
97 

97 

97 

96 

97 

97 

97 
97 

97 
97 
97 
97 

97 

97 

97 



Pnc. 1: K a p ~ a  3-x cTaTncTmecIc9nr pai i ro~o~ (no~pai iro~b~ 48.1, 48.2 n 48.3), ~~~~~~~~~~nr Ha cemmape. Caemn 
F3IaBHbIM o6pa30~ ~ O B O ~ C b  B BOAaX I~BRHO& reoprm ZT ~ X H b I X  ~~TJ ' I~HAcKPM 0-BOB; 66mmas YaCTb AaEihIX 
IIO e a M  OTHOCETCFI K 3ZUXEBY A@~~Q~JIT&CTB~,  0-BaM &FEPC, Bepn, ClUl I4 ( ~ ' ~ I P L .  



(a) ANnR 98 c a e m a  A - BCR 

S 3 o ~ a  IV 
AMLR 98 c a e m a  D - BCR e mHaV 

Pure. 2: THIIHw~~;I AHEU'paMMa TeMnepaTypbI If COJ'IeHOCTH (no AaHHbIM AMLR) H 

ceTKa Bcex C T ? ~  pajio~a: (a) paspe3 I (msapb/@e~parrb); (b) pa3pe3 I1 
( @ e ~ p m b / ~ a p ~ ) .  Ha KapTe ~ p y x ~ a ~ y l  I I O K ~ ~ ~ H O  MecToxxonoxeme CT-; 
0603~aue~613o~b1  O ~ ~ H ~ K O B O ~ ~  TeMrIepaTypbI XI ConeHocTn. 



Pmc. 3: C p a ~ ~ e ~ m e  TeMrrepaTyp no A ~ H H M M  AMLR (*) ( rny6ma 4 M) EI TIIM NCAR. 
II~EIBOARTCR exeHeAerrbHbIe ,qaHBhIe NCAR TIIM ( q e ~ a 6 p b - q e n b  - 3 y 6 ~ a ~ b 1 e  
JIEIHEIEI) EI exeMecRwibIe AaHHbIe NCAR TIIM (Qespmb - npFiMbIe c e ~ q m ) .  
I I o ~ a a a ~ b ~  cpenme a~aue~vrsr, aa 06a exeroAHo n p o ~ o ~ m ~ X  peaca AMLR ( O A ~  
pefic B 1998 I?.). Tom1 OIIpeAeneHbI B COOTBeTCTBE3X C pa361z~b1~ NwM AHTKOMa. 
(a) 0-B 3 n e Q a ~ ~  EI1 (60°30'~o.~~~., 56O3OVa.~.); (b) o-B 3 r r e Q a ~ ~  E12 (61°30'~o.m., 
56"30'3.~.); (c) o-B 3ne@arr~ E13 (61°30'~o.m., 54O30'3.~.). 



Psre.4: B p e ~ e ~ ~ b u c  PRAOB exeMecRrIHbIx A ~ H H ~ I X  NCAR TI'IM: (a) IOmarr r eoprm 
(54"30'1o.m., 34'30'3.~.); (b) D-1e O p ~ ~ e i i c m e  0-sa (60°30'~o.m., 47'30'3.~.); (c) o-B 
~ J I ~ + ~ H T  EI1 (6O030'~o.m., 56'30'3.~.); (d) o-B 3 n e + a . ~ ~  E12 (61°30'~o.m., 56'30'3.~.). 



l c 4 1 1  i s  "0'" I t ' * *  I " "  I 

1970 1975 1980 1985 1990 1995 2000 

1 5 - .  t , 
2 / I b m *  I . . b *  I . ' . ,  I * c b e  I a t 1 +  I 

1970 1975 1980 1985 1990 1995 2000 

PHC. 5: XOA POAOBbIX JIeTHmx meKCOB: (a) NCAR TnM Y ~ T ~ ~ K T ~ W ~ ~ K O ~ O  11-OBa. IOAHO~~ 
r e o p r m  m B Mope C K O T ~ ;  (b) TemepaTypa noBepxEIocTm MOPS, 3~1b-Hm~bo 1+2, 3m- 
l%mm 3 m 3 m - m  4; (c) SOI. 



PE. 6: XOA P O p B b I X  3mMIIJdX MmeKCOB: ( a )  NCAR THM y &T~PKTK~I~CKOTY) 11-OBa, K>XHO& 

reoprm PI B M o p e  C K O T ~ ;  (b) TeMnepaTypa I I o B e p x H o c T n  MOPR, Q n b - m  1-1-2, 3m- 
l l l n ~ ~ ~  3 and 3m-- 4; (c) SOI. 



Pnc. 7: I ' o~o~oj i  XOA DPOI: (a) 3 m a ;  @) neTo. 



PHC. 8: ro~omlii: XOA TemepaTyp m3p~xa H a  C T ~ T ~ ~ T  I l m e p :  (a) 3ma 
( Y W H ~ - O K T F ~ ~ P ~ )  ; @) ZeTO ( H O Z ~ P ~ - M ~ P T ) .  



0-8 ~ J I @ ~ E I T ,  ni~aapb. m a a  2 

0-8 sneQaH~. M a p ,  mfta 1 

i i 4 1  

PEC. 9: Temepa~ypa  MOpR Ha rrry6m~e 4 M (o), 100 M (0) IE 500 M (A) B paZiroHe 0-Ba 
~ J - I ~ @ ~ H T  c 1990 no 1998 r.. C ~ ~ B E M B ~ I O T ~ X  30m1 o~maxc0~0Iji: TemepaTypbI m 
COJIeHOCTZ% (CM. PUC. 2) 3a SiHBapb, @eBp- l X  MapT. )&mb~e no CT- AMLR 
B 3 o ~ e  1 ( q o m ~  Apema) m 3 o ~ e  4 ( q p o m ~  EipaHc@rnJWa). 

Pm. 10: Temepa~ypa Ha r y 6 m e  100 M (0) B npomBe jJpe&a Z~J~IMOI~~: no A-IM 

AMLR CTD B cpaBHeHPrm c 3m~~eIji:  TITM NCAR (0)  B paorre 
AHT~~KTIDI~cKoIW E-OBa. 
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roA AHTKOMa 

PHc. 18: He~eJ'Ib~b1e H3MeHeHIUi CpeJ(~e& AJIHEbI KpYUTH B pE4HOHe IOXBIX MOpCKmX 
K O T ~ O B  BO Bpem 6pamom cesoHa, 1991-1997 rr. ( o r m 6 ~ a  n o ~ a ~ a ~ a  ~TOJI~EIKOM, 
KaK +1 C~wapTH0& 0IUkI6KI!I). PE~C~HOK B3BT E13 ws-hea48-98/15. 



PEIC. 19: H ~ ~ K c ~ I  J'IeTHerO CPUE AJTX IIpOMbICJIa KPWLFI B (a) ~ O A P & O H ~  48.1 Ez (b) 
~ O A ~ & O H ~  48.2, I4 (c) 3EMEIerO CPUE AJIS IIpOMbICJTa KpEJXI B ~ O A ~ & O H ~  
48.3. 



PElrC!. 20: CyMMap~b~e KOHlT,eHTp~ElrElr X.JIopo@ZDIJIa (MI\ .M-~,  OCpeAHeHHMe XI0 CeTKe US 
AMLR (a) I!I n e ~ m  SO1 (0) (~awmm c 1990 r.). 



PYIC. 21: % C T I ~ H K O C T ~  KIXTOB B ~ O A P & O H ~  48.1 XI0 AaHEibIM RIIOHCKKX p a 3 B e A b I B a T e J I b H b M  

C m O B .  

PEc. 22: %CTI€!HHOCT~ KIXTOB B ~ O A P & O H ~  48.2 XI0 AaHEibIM FIIIOHCKYM p a 3 B e A b I B a T e J I b H b M  

CYAOB. 



BIG DIM n e ~ o  

2 .  
BIG EUC neTo 

BIG PYP nerro 

Pxc. 23a: OCTPOB B e p ~ ,  IOxaxa.51 I'eoprm (BIG) KCYi ~ s r r r .  ~ e p ~ o b p o m  anb6a~poca 
(DIM), ~ O J I O B O J I O ~ O ~ O  n m r B m a  (EUC), nanyaccKoro n m r B m a  (PYP) EI 
IOXHOTY) MOpCKOTY) KOTIXKa (SEA), JIeTo. 

1.5 - 
1 - 

a 5  - 
0 - 

-0.5 - 

-1 - 

-1.5 - 
-2 - 

-2 5 

BIG SEA neTo 

I I 1 , I , I , I I I I 

1.5 

1 - 

0.5 - 
0 - 

-0.5 - 
-1 - 

-1.5 - 
-2 - 

-2.5 

1974 1976 1978 1980 1982 1984 1986 1988 1993 1992 1994 19% 1998 2030 

I I I I I I I I I I I I 

1974 1976 1978 1980 1982 1984 1986 1988 1993 1932 1994 19% 1998 2030 



BIG DIM 3ma 
2, I 

BIG EUC 3 m a  

BIG PYP 3ma 
3 

2.5 - 
2 - 

1.5 - 
1 - 

0.5 - 
0 - 

-0.5 - 
-1 - 

-1.5 - 
-2 - 

-2.51 I I I I 1 I I 6 I I I I I 
1974 1976 1978 1980 1932 1984 1986 1988 1990 1992 1994 1996 1998 BOO 

BIG SEA 3ma 
2 ,  1 

1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 BOO 

Pmc. 23b: OCTPOB B e p ~ ,  IOxmasr r e o p r m  (BIG) KCYI ~ n r r  y e p ~ o 6 p o m  anb6a~poca 
(DIM), SonoBonocoro n m r B m a  (EUC) , nanyaccKoro n m r B m a  (PYP) m 
IORcHOM MOPCKOm KOTklKa (SEA), 3ma. 



SIO PYD neTo 

SIO PYP neTo 

Pmc. 24a: OCTPOB C m m ,  IOxmb~e O p m e ~ c m e  o - ~ a  (SIO) KCYI ~ n c ~  m B m a  &~JIX 
(PYD), EEITapKTFXeCKOW (PYN) X I  nallYaCCKOW (PYP) IINHI'BDIHOB. JIeTO. 



SIO PYD 3ma 

SIO PYN 3 m a  

Pnc. 24b: OCTPOB C m m ,  I O m x e  Opmeiic~mre o - ~ a  (SIO) KCyI ~ r r r r  mmrBma &am 
(PYD), SiHTapKTI4XeCKOIW (PYN) II I I ~ a C C K O r O  (PYP) ~ B ~ O B ,  3ma. 

SIO PYP 3ma 
2 5  - 

2 - 
1.5 . 

1 - 
0.5 - 

0 - 
-0.5 - 

-1 - 
-1.5 I I I I I I I I I I I 

1974 1976 1978 1980 19&! 1984 1986 1988 1990 1992 1994 1993 1998 



ADB PYD neTo 
2.5 , I 

ADB PYN neTo 
2 ,  I 

ADB PYP neTo 
2 

1.5 - 
1 - 

0.5 - 
0 - 

-0.5 - 
-1 - 

-1.5 - 

Pm. 25a: 3 a m a ~  ~ ~ p [ p a n ~ e C k c ~ s a ,  o-B K m - J @ c o p ~ x ,  I0-1e I I I e ~ n q c ~ m e  0 - ~ a  
(ADB) KCyi An2 IIZIHrBHHa A ~ e n x  (PYD), a.HTapKTE~eCKOr0 (PYN) m 
nanyaccron, (PYP) ~ B E I H O B ,  neTo. 



ADB PYD 3ma 
2.5 1 

ADB PYN 3 m a  

ADB PYP 3ma 

Pmc. 25b: 3arrm~ &mpanr~erZc~sa, o-B lQmr-@top~xc, K ) m ~ e  LZIe~naqqcme o-sa 
(ADB) KCM RnH ILHHPBTnHa A ~ e m  (PYD), kXHTapKTmW?CKOrO (PYN) m 
aanyaccKoro (PYP) ~ B ~ O B ,  3ma.  



SES PYN neTo 
1.5 

I - 

0.5 - 

0 - 

-0.5 - 

-1 - 

-1.5 I I I I 

SES SEA neTo 

PHC. 26: OCTPOB C m ,  K)=I~ I I I ~ T ~ ~ c H E ~ ~  0-Ba (SES) KCm ArZR ilIITapKTElr3eCKOrO 
m B m a  (PYN) K I X E ~ O ~ O  hilOpcK0~ KOTEKa (SEA), neTo. 



AIP PYD neTo 

PXC. 27: OCTPOB A ~ ~ e p c ,  A H T ~ ~ K T I G X ~ C K I ~  II-OB (Alp) HJISI mrB:a &eJ'In 
(PYD), neTo ra: 3ma. 

AIP PYD 3 m a  
1.5 - 
I - 

0.5 - 

0 - 

-0.5 - 
-1 - 

-1.5 - 

-2 I I 

1988 1994 1996 1998 

~ O A  



1.50 

1.00 - 
0.50 - 
0.00 - 

4 -0.50 - 
LD 

-1.00 - 
-1.50 - 
-2.00 - 
-2.50 

BIG n e ~ o  92 

82 95 93 3% gG8 
87 
90 

98 79 
91 

94 84 

I I I I I I I I 

1.5 - 
1.0 - 
0.5 - 
0.0 . 

a -0.5- 

2 -1.0- 

-1.5 - 
-2.0 - 
-2.5 

-2.50 -2.00 -1.50 -1.00 -0.50 0.00 0.50 1.00 1.50 2.00 

PYP 

BIG n e ~ o  88 
96 83 89 

867 

87 95 90 

84 79 

98 

78 91 82 

94 

I I I I I 

1.50 
- 

0.50 - 
0.00 - 

a 
W -0.50 - 

-1.00 - 
-1.50 - 
-2.00 - 
-2.50 

P ~ c .  28: ~ ~ B I ~ C T ~ I M O C T ~  MeRX,LQ' SIeTHMXl3 KCM AJIH pa3JDIYHbLX nonapHbnr KOM~IIH~~QIB 
.xm@nmo~ Ha o - ~ e  B e p ~  (BIG). C o ~ p a r q e m  - CM. T ~ ~ J I .  2 m pnc. 23. 

-4.0 -3.0 -2.0 -1.0 0.0 1.0 2.0 
EUC 

BIG n e ~ o  92 

8 95 
96 89 

90 

79 98 
91 

84 94 

I I I I I 

1.50 

t.oa - 
0.50 - 
0.00 - 

4 -0.50 - 
(0 

-1.00 - 
-1.50 - 
-2.00 - 
-2.50 

-4.00 -3.00 -2.00 -1.00 0.00 1 .OO 2.00 

EUC 

BIG n e ~ o  92 
81 97 86 

95 88 &$ 93 82 85 

87 
90 

98 79 

91 

894 
I I I I 1 I I I I 

-3.00 -2.50 -2.00 -1.50 -1.00 -0.50 0.00 0.50 1 .OO 1.50 2.M) 

DIM 



2.5 

2 - 
1.5 - 

1 - 

0.5 - 

0 -  

-0.5 - 

-1 - 
-1.5 - 

-2 

-2.5 1 I I I I I I I I 

0 0.5 1 1.5 2 
I 

-2 -1.5 - 1 -0.5 2.5 
PYD 

SIO neT0 97 
96 

95 

88 
90 

94 9389 

85 
81 

8487 
80 

82 

83 

I I I I I I I I 

1.5 

1 - 
0.5 - 

0 - 
z 2 -0.5- 

-3 - 

-1.5 - 
-2 - 

-2.5 

Pmc. 29a: 3 a ~ m c m o c ~ b  M e w  neTmmm KCM AJIR pazmzrwibm nonap~bm ~ 0 ~ 6 m a q &  
BWOB IIEHI'BIGIOB Ha 0-Be CKI'HI~I (SIC)) AJIR (PYD), 2lHTapKT5UIeCKOIW 
(PYN) m nanyaccKom (PYP) ~ B ~ O B .  

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 
PYP 

SIO neTo 
88 

87 $9389 
92 91 

82 

94 

9080 
84 

81 

I 1 1 I I I I I 

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 
PYP 



2.5 - 

1.5 . 
I - 

0.5 - E 0 -  
-0.5 - 

-1 - 
-1.5 - 

-2 - 
-2.5 

ADBnem 
98 

87 
89 

82 % 
83 

88 86 
78 97% 

935 
93 

90 

91 

I I I I I I I 

2 - 

1.5 - 

1 - 
0.5 - 

E 0 -  
-0.5 - 

-1 - 
-1.5 - 

-2 - 

-2.5 

Pmc. 29b: 3 a ~ m c m o c ~ b  M e w  neTmmm KCM ~ r n  pa3~1wmb1x norrapHbIx K O M ~ I ~ I H ~ I Q X ~ ~  
BElAOB IIIlIHI'BPIHOB B 3aJ'IEIBe A A M Z X P ~ J ' I T ~ ~ ~ C T B ~  (ADB) AJ'IR AjqeJIm (PYD), 
aHTapKTWK!CKOlW (PYN) I5 I I ~ a C C K O l W  (PYP) IIilHFBIKHOB. 

-2 -1.5 - 1 -0.5 0 0.5 1 1.5 2 
PYP 

87 94 
ADB n e m  93 95 

78 
91 

8gg2 96 98 

97 
83 90 

82 85 

I I I I I I I 

2 

1.5 - 
1 - 

0.5 - 
z 
h: 0 - 

-0.5 - 
-1 - 

-1.5 - 
-2 - 

-2.5 

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 
PYP 

ADB n e m  
94 87 

93 95 
92 78 

91 96 89 98 
88 

% 
83 

82 85 

I I I I I I I I 

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 
PYD 



BIG DIM S 

BIG 3PS 

SIO ALL S 

S E S  ALL S 

Pnc. 30: l l e ~ m e  KCIA, c r p y m M p o B a m m e  no B W ~ M  B npemax  y Y a c T K o B  (CM. IIYHKT 
7.16). BIG 3 PS B w I l o q a e T  K O M ~ H H ~ ~ ~ , K I O  nZUlyaCCKOI'0 H 3OJIOTOBOJIOCOl?O 
m B m a  I% I O . ? K H O ~ ~  MOPCKOM K O T l I K a  H a  0-Be Bepn; ADB 3 PS m SIO ALL S 
BKJBOqaTOT ~0~6.lznt1-0 &(€XEI, ElHTapKTEIWX!KON It I Ia l IyaCCKOFO IHZHPBIZHOB 
COOTBeTCTBeHHO B 3 a J I E B e  & ( M I X P ~ J I T ~ ~ C T B ~  PI. H a  0 - B e  CmEXI; SES ALL S 
B m I O q a e T  KOM~I . ! IH~IO iLHTaPKTMW?CKOFO IElHT'BEIHa H I O X H O N  MOpCKOFO 
K O T K R a  H a  0 - B e  crcul .  

ADB BPS 
3 

2 - 
1 - 
0 - 

-1 - 
-2 

* 
J" I ,I 

I I I 
1974 1976 1978 1980 1982 1984 1986 1958 1990 199? 1994 1996 1998 2000 



-2 -1 0 1 -2.0 -1.0 0.0 0.5 1.0 -2.0 -1.0 0.0 0.5 1.0 
BIG 3 PS BIG 3 PS BIG 3 PS 

-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 0.0 0.5 1.0 1.5 
SIO ALL S SIO ALL S SES ALL S 

PHc. 31: C p a B ~ e ~ n r e  T[POAYKTHBHOCTH T O B  M e w  J W ~ C T K ~ I . M ~ X / ~ & O H ~ M ~ ~  H a  OCHOBe 
J I e T H H X  KCm AJIR I'PYIIII BEIAOB B H Y T P H  YYaCTKOB.  Ye~b1pe K B a A p a H T a  
I I O K a 3 b I B a I O T  COI'JIaCOBaHl3OCTb M e w  I IepeMeHHbIMH 3a KaXCAb& IWA. T0WUiI B 
B e p x E I e M  I I p a B O M  H HH;rKHeM JIeBOM K B w p E l H T Z l X  J'Ka3bIBaK)T H a  OTHOCEITeJIbHO 
BbICOKYIO COPJIaCOBaHHOCTb, B T O  B P e M R  KSLR TOVXH, IIOIIZl,I(SUODJEe B A p ~ T L l e  A B a  
K B q p a H T a ,  J'Ka3bIBaTOT H a  OTHOCHTeJIbHO HH3KYIO COPJIaCOBaHHOCTb.  TOYKH 
0603~aue~b1 C O O T B e T C T B y I O ~ H M  K a J I e H A a p H b I M  I'OAOM. H e I I a p a ~ e ~ p H Y e c ~ o e  
crn-saane n o ~ a s a ~ o  c m o n m o l i i :  mamelii:. BIG 3 PS B w I I o v a e T  KOM~UH~I(IXIO 
l c r a n y a c c K o r o  m m B m a ,  ~OJIOTOBOJIOCOIW m B m a  PI ~ X H O I W  MOPCKOIW K o T m a  

H a  0 - B e  B e p ~ ;  ADB 3 PS H SIO ALL S BKJI IoYaIOT ~ 0 ~ 6 m a q H I o  A ~ e n n ,  
a H T a p K T H Y e C K O I ' 0  H I Ia I IyaCCKOI 'O  IIHEI'BHHOB C O O T B e T C T B e H H O  B 3 a J I H B e  
A A M H ~ ~ J I T ~ & c T B ~  EI Ea 0 - B e  CHI'HH; SES ALL S B K J I I O Y a e T  K O M ~ E I H ~ H I O  

aHTapKTEFIeCKOIW IIIEFBETHa H 1O;rKHOIW MOPCKOIW KOTIXKa H a  0-Be CEDI. 

- J-Iew - - - % m a  

PHC. 32: r p a @ I E K  I IOAO~~IH 3ZHAeKCOB KOlXpeHTHOCTZI, IIOrryYeHHbIX IIO J'IeTHmM AZEEIbIM (PIE. 

31) H 3m4~1m A~HJSIM (p~c .  35) ( m c ~ e m  - CM. IIYEIKT 7.30). 



BIG DIM 

BIG EUC 

BIG PYP 

BIG SEA 

Pnc. 33: Y I 3 ~ e ~ e ~ m e  p a s ~ e p a  pa3MHoxamqnxccI nonynxqmi x n ~ y r q n x  Ha cyme 
MOpCKmX XIXII(HmK0B Ha 0-Be B e p ~  (BIG), 0-Be CE~I 'H~ (SIO), B 3 a n B e  
A p f q a n ~ e i i c ~ s a  (ADB) 111. Ha o - ~ e  A~sepc  (AIP). KOA~I BWOB - CM. ~ a 6 n .  2. 
Crulo?mxmn 11o~a3a~a me&Harr: perpeccm MeToAoM HaElMeHbm 
KBElJ(paT0B (R2 YKa3aH Ha ptICYEKe). 



SIO PYD 

SIO PYP 

SIO PYN 

3000 , 

2500 .. 

2000 - 
1500 - 

1000 - 

500 - 
0 

Pmc. 33 (npo~onxeme) 

R2 = 0.1431 

I I 1 I I 

AIP PYD 

1970 1975 I903 1985 1990 19s  2000 

14000 - 
12000 - 

10000 - 
8000 - 
6000 - 
4000 - 
2000 - 

0 

R2 = 0.9006 

\ 
1 I I I I 

1970 1 975 1980 1985 1990 I S 5  2000 



ADB PYD 

ADB PYP 

ADB PYN 

7000 - 
6000 - 

5000 - 
4000 - 

3000 - 
2000 - 
1000 - 

0 

R2 = 0.7806 

I I I I I 

1970 1975 1980 1985 1980 1995 2003 



3 
2.5 BIG 3 m a  76 

2 

2 ,  

-2 -1.5 -1 -0.5 0 0.5 1 1.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 
PYP EUC 

1.5 - 
I - 

BIG 3 m a  88 
88 

87 83 

-2.5 -2 -1.5 -1 -0.5 0 0.5 I 1.5 2 

DIM 

2 

1 - 

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 

EUC 

BIG 3ma 89 

87 88 
83 

Z 

97 
-2 - 1 5 i 1 1 1 1  I I 

-2.5 -2 -1.5 -1 -0.5 0 a5 1 1.5 2 

DIM 

1.5 - 
1, 

PEC. 34a: ~~BIXCEIMOCT~ M e w  3- KCn AJLR pa3JIEDXHbIX IIOIIapHbnr K O M ~ Y I H ~ U ~ B  
BmOB W O B  Ha 0-Be Eepg (BIG). Kogb~ BmOB - CM. ~a6n.  2. 

BIG 3ma 88 

87 
88 

83 



PYP 

82 81 
87 79 

9590 aB6 
-1.5 

89 93 
96 

-2 I I I I I I I I I  

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 3 
PYP 

3 
2.5 

ADB 3ma 78 

-2 -1.5 -1 -0.5 0 0.5 I 1.5 2 2.5 3 
PYD 



78 
-2 - I 5  I I I I I I I I 

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 
PYP 

2.5 - 

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 

PYP 

1.5 - 

4 SIO a m a  
1.5 88 I 

SIO a m a  88 

86 87 

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 
PYD 



ADBPYDW 

1.5 

1 

a 5 

2 5 

1.5 - 
1 - 

a 5  - 
0 - 

-a5  - 
-1 - 

-1.5 - 
-2 

SIO PYD W 

I I I 8 I 

PEc. 35: 35IMHlXe KCI/I, CI'PyIIIIEIpOBElEIEbIe 110 B m a M  BHYTPH yrIaCTKOB (CM. I[YHRT 7.35). 
BIG 3 PS BKJ'IIOWET KOM~I!IHE~IXIO IIalIyaCCKOI'O III!IHI'BIXHa, 3OJIOTOBOJIOCOI'O 
m B I ! I H a  IX I o m o I ' O  MOpcKolW KOTEIKa H a  0 - B e  Eiep~; SIO 2 PW ADB 2 PW 
BKJIIOXXOT K O M ~ I ! I H ~  ElHTapKTIWleCKOI'O IX IIalIyaCCKOI'O IIPIHTBIEHOB. 

2 

1.5 - 

1 - 
a 5  - 

0 - 
-a5 - 

-1 - 
-1.5 - 

-2 

BIG 3 PW 

1 I I I I 

1974 1978 19Ee 1986 1990 1994 1998 



-1.5 -0.5 0.5 1.0 1.5 

BIG 3 PW 

-1.5 -0.5 0.5 1.0 1.5 

BIG 3 PW 

-1.5 -0.5 0.5 1.0 1.5 -1.5 6.5 0.5 1.0 1.5 

BIG 3 PW BIG 3 PW 

- 1 0 1 2  

SIO 2 PW 

-1 0 1 2 

SIO PYD W 

PPIc. 36: CpaB~eH- l l e  I I p O ~ T P I B H O C T P I  --OB M e w  ~ Y ~ C T K ~ M ~ ~ / ~ & O H ~ M E I  H a  OCHOBe 
3 P I M H H X  KCn AJ'IX I'pyIlII BPIAOB BHYTPPI  YYaCTKOB.  q e ~ b ~ p e  K B W p a H T a  
I I O K a 3 b I B a M T  COI'JIaCOBELHHOCTb  me^ I I e p e M e H E b m  3a K ~ J K A ~ B  MA. ToYKIII B 
B e p X H e M  I I p a B O M  PI H P I X H e M  J'IeBOM K B q p a H T E L X  JTKa3bIBaMT H a  OTHOCPITeJIbHO 
BbICOKYIO COI'JIaCOBELHHOCTb, B T O  B p e W  K a K  TOWCM, I I O I I ~ a M - e  B ApyI'PIe A B a  
KBaJQlELHTa, JTKa3bIBa lOT H a  OTHOCPITeJIbHO HPI3KYH) COI'J'IaCOBELHHOCTb. TOYKPI 
0603~aue~b1 C O O T B e T C T B p ~ P I M  K W I e H A a p H b I M  TOROM. H e I I a p a ~ e ~ p P I Y e c ~ o e  
c r r m B m e  n o K a 3 a H o  CIIJIOJXFIO~~ nmnefi. BIG 3 PW B m I o Y a e T  K O M ~ H H ~ ~ ~ I O  
IIEUIYaCCKOM I IEHPBHHa.  30J'IOTOBOJIOCOM IIEHPBEIHa PI IOXHOIY) M O P C K O M  KOTlXKa 
H a  0-Be Bepg; SIO 2 PW PI ADB 2 PW BKJTIOYaMT K O M ~ E I H ~ O  ZlHTaPKTXYeCKOM PI 
n a I I y a c c K o r 0  IIPIHI'BPIHOB. SIO PYD w PI ADB PYD W IIpeACTaEVIRIOT ~060fi 
IJZHI'BHHa COOTBeTCTBeHFIO H a  0-Be CITH-ll H B 3EUIEBe  AAMIEPEUIT~~~CTB~.  



Pnc. 37: C p a ~ ~ e ~ n e  no~asa~eneiir K p n n x  M e x A y  p a i i r o ~ a ~ ~ .  K m ~ b x i i r  n o K a S a T e n b  
B b I p Z l X e H  OTHOCIXTeJIbHO CBO& M e A J d m b I .  qe~b1pe KBaJ (pElHTa  I IOKa3bIBEUOT 
COI'JIaCOBaHHOCTb M e w  I I e p e M e 5 -  3a KEI.X,D$& IWA. TO- B B e p X H e M  I I ~ a B o M  
PI HElHCHeM JIeBOM K B a A p E i H T a X  y K a 3 b I B a K ) T  H a  O T H O C H T e J I b H O  BbICOKYIO 
COI'JIaCOBaHHOCTb, B T O  B p e M R  KSLR TOYIUZ, I I O J I a J ( E U 0 ~ e  B APYI'Ee A B a  K B a A p E l H T a ,  
y R a 3 b I B 2 l I O T  H a  OTHOCHTeJIbHO HIX3KYX) C O ~ ~ a C O B ~ O C T b .  T o a n  0603~ar1e1%1 
C O O T ~ T C T B Y K ) ~  K a n r e H A a p w  IWAOM. 
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Pnc. 39: ~ ~ B H C K M O C T ~  M e w  ~ O ~ O P ~ ~ O H ~ T I ~ H M M  n o n o m e m e M  ~ p m  B m p & o ~ e  
48.1 la JTefiOBbIM IIOKPOBOM Y K ) X H b I X  ~ ~ T J I ~ c K J ~ X  O-BOB. KZL~KA~R T O v R a  
0603~aue~a NAOM c6opa A~HHHX. 

PHC. 40: B ~ ~ Y I M O C B H ~ ~  M e w  n o r a p n a ~ o ~  n p o ~ ~ o p l q e r o ~ a r r t ~ o m  nonome- ~pwrsr 
B n o J ( p d 0 H e  48.1 JTeAOBbIM IIOKPOBOM Y K ) X H b I X  U[I~TJIELH,L(CKIXX O-BOB. 

KalKJpSI T0-a O ~ O ~ H ~ W H ~  N A O M  c6opa g a H E b I X .  



0.8 - 

0.7 - 
0.6 - 
0.5 . 
0.4 - 
0.3 - 
0.2 - 

0.1 - 
0 - 

-0.1 

P ~ C .  43: B ~ ~ P I M O C B H ~ ~  MeHiAY IIJIOTHOCTbIO KPIUIR, 0IIpeAeJIeHHOfi IIO TpEUIOBbIM 
caemaM ~ p m  B ITo~pai&o~e 48.1, m n e ~ ~ e f i  TIIM B Mope C K O T ~ .  K;uqqasr 
TovRa 0 6 0 3 ~ a u e ~ a  ~ A O M  c6opa A ~ H H ~ I X .  

1995 

4 19s 

19974 41993 v ~ ~ F ~ ~ ~ I E ~ ~  
I I I 

350 

3 0  - .- 
250 - 

d' 
z 
W 'a0 - 
C3 

150 . 
Z 

100 - 

53 - 

0 

0.50 0.75 1. CO 1.25 1.50 

SG ICE 

,1982 

4 1983 

, 1984 

.I997 

. 1996 . 1989 ,19&1986 

1992 MI@@ r 1 ~ 3  19904 . 1991 
I 

1.53 2.00 2.50 9CO 

SS SSTS 



2.75 3.00 8 25 3.50 3.75 4.00 4.25 

SG SST S 

350 - 

303 - 

Y a 2% - 
\t 

203 - 
n 
t- 150 - 
W 
= 100 - 

50 - 

0 

PEc. 46: B 3 m o c ~ s r 3 b  M e w y  IIJ'IOTHOCTbM KPEJ'IR, o I I ~ ~ A ~ J I ~ H H o ~  110 a K y C T E ~ e C K l l M  
C'beMKaM. K p E J I R  B ~ O A P ~ O H ~  48.3, E J I ~ T H ~ ~  TnM y K)XHO~ I\eopI?XfE. 
K q a s  Toma 0603~aue~a ~ A O M  chpa A-IX. 
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PE;IC. 48: B ~ ~ E I M o c B R ~ ~  M e q Y  lUIOTHOCTbI0 KpEZTLR, OIIpe~WIeHH0& IIO ZlKyCTW-XeCKEM 
CaeMKaM KpIXnR B I'IoA~E@oH~ 48.3, Ill JIeTHVrM SOI. Kaxcnasi TOYKa 
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PEIC. 50: C o ~ [ o c ~ a m e m e  m ) q e K c o B  ILPOAFT~BHOCTEI x x n - q m o ~  YI TIIM B H ~ T ~ E I  p a j i o ~ o ~ .  
K a x ~ b 1 P  I I O K a 3 a T e J I b  B b I p a X e H  OTHOCYITeJIbHO CBO& M e A H a H b I .  Ye~b1pe 
K B a A p E l H T a  I IOKa3bIBaIOT COPJIaCOBEiHETOCTb M e w  IIepeMeHHbIMEI 3a K-~M IWA. 

T O ~ K E I  B B e p X H e M  I I P a B O M  EI H E I X H e M  JIeBOM K B a A p E i H T a X  YKa3bIB;fIOT H a  
OTHOCZZTeJIbHO BbICOKYIO COP~aCOBEiHETOCTb, B T O  B P e W  K a R  TO-, I I O I I ~ ~ ~ e  B 
ApJTEIe A B a  K B w p E l H T a ,  JXa3bIBaTOT H a  OTHOCYITeJIbHO m 3 K Y ' I O  COPJIaCOBaEEOCTb.  
T o ~ R T ~ :  0 6 0 3 ~ a v e ~ 1  C O O T B ~ T C T B ~ ~  Ka.JIeHJ(ElpEEdM I W P M .  





Pnc. 53: Conoc~ameme mAeKca @mamonormec~oro c o c ~ o s ~ m  rre,qs~oi3 p1;161;1 PI 
aKyC!TIGXeC!KOfi ILIIOTHOCTPI KPEJEL Ha OCHOBe K O M ~ ~ O B ~ I X  AaHHbIX 110 
~ o ~ p a i i o ~ a ~  48.1 H 48.3. 



PPIC. 54: B S ~ O C B F I ~ ~  M e w  KCH nepmoB pb16b1 Y ~ X J 3 0 r ; i  r e o p r m  (SG) JIeTOM PI 
~ m o B  nr KCYI ~ r n  nanyaccKoro PI SonoTosonocoro n m ~ m o ~  nr ~ o p c ~ o r o  
KOTElKa J E T O M  (BIG 3 PS) E 351~0B (BIG 3 PW). 



ne~osbG ~ O K ~ B .  Q,~3mecme n e p e M e m s I e ,  BIG xmqmm~r. 48.3 ~ p m  

PHC. 55: nep~b1e ABe  KOMIIOHeHTbI, IIOJIY(IeHI3bIe IIpEI ICpHMeHeHIXEI MeTOAa rJIaBI3bIX 
KOMlIOHeHT K HeCKOJIbKEIM IlepeMeHHbIM. n [epe~e~Hb~e IIpeACTaar ieHbI  BeK- 
 TOP^; TO- npeAcTaarWOT MAJ=I ( 0 6 0 3 ~ a ~ e 5 1 e  MAOM OKOH~I~HHS c e 3 o a a )  
c 1989/90 no 1996/97 rr., HO 3a m c m I o v e m e M  1992/93 EI 1994/95 rr., ~ r n  
KOTOpbIX OTCYTCTBJ'IOT AaHEbIe aKYCTElrIeCK%XX CEeMOK. 
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KoHr.r,e~Tpaqm Chl-a OKOJIO 0-sa ~ J I ~ @ ~ H T  

Cybmapmm Chl-a IIO BceW p&oq c a e m  AMLR (CIIIA) 
KOHr.r,eHTpaIpZI Chi-a B nrwrb@o~ofi 3 0 ~ e  Mezqqy o-B- ~ J I ~ @ ~ H T  ur Kynor\- 

A=OPA= 
T-.ZVIcnemoc~b C ~ J - I ~ ~ I  OKOJIO o-sa 3ne@aH~ 

M ~ T O A ~ I  
r o g o ~ b ~ e  o q e m  wcnemocTur C ~ J I ~ ~ I  OKOJIO 0 - ~ a  3 n e @ a ~ ~  

OCHOBH~I~ KOMlIOHeHTbI 3OOIIJTEl.HKTOHa y IOXHbIX ~eTJIaI-IJ(cKBIX 0-BOB 
* Salpa Thompsoni, Becnorrorure, Thysanoessa macrura, Themisto gaudichaudii IIO 

c a e m m  AMLR (CIIIA) 
* Cmbna PI Thysanoessa macrura OKOJIO 0-sa ~ J I ~ @ ~ H T  

0 MeTOJ(b1 
* Salpa thompsoni ur Thysanoessa macrura no caemahlr r e p ~ a m m  (1976-1997 rr.) 
CaJIbIIa ur Thysanoessa macrura OKOJIO K ) ~ K H ~ I X  OpKHeiilCKHX 0-BOB 

MeTojqb1 
Salpa thompsoni ur Thysanoessa macrura no caemahlr I ' e p ~ m  (1976 ur 1989 rr.) 

* T-.ZVIcnemmc~b C ~ J I ~ ~ I  OKOJIO IOmofi reoprm 
* MeT0~b1 

Yurcnemxoc~b C ~ J I ~ ~ I  110 caemahlr I 'ep~amm (1975/76 r.) 

* Pacnpe~eneme ~rrm ~ p m  
0 C a e m  AMLR (CIIIA) y o-sa ~ J I ~ @ ~ H T  

* M ~ T o , ~ ~ I  
Pacnpe~eneme A J I ~  ~ p m x  B xmape ~ a x g o r o  r o ~ a  (1988-1997 rr.) - 

* C a e m  r e p ~ a m m  OKOJIO 0 - ~ a  ~ J I ~ @ ~ H T  

* M ~ T O ~ I  
* Pacnpejqeneme A J I ~  ~ p m  IIO ropy PI mapTaJIy r.tpoBeAem c a e m  

(1978-1997 rr.) 
C s e m  r e p ~ a m m  OKOJIO IOXH~IX Opmeficmx 0-BOB 

M ~ T O J ~ I  
* Pacnpe~eneme A J I ~  ~ p m  (1984,1988,1989 rr.) 

* C a e ~ ~ ~ u l  r e p ~ a m m  OKOJIO D m o &  reoprm 
* M ~ T O ~ I  

Pacnpe~eneme )y~m ~ p m  (1984 ur 1988 rr.) 
* Pacnpe~eneme ~ p m x  no c ~ q m  ~perroc~ur 

C a e m  r e p ~ a m m  OKOJIO o-sa 3 n e @ a ~ ~  
* Mrno~1.1 

Pacnpeflmeme ~ p m  no C T ~ ~ I F ~ M  3perroc~ur IIO ropy ur KsapTany 
nposeAem c a e m  (1978-1997 rr .)  

q e K c b 1  IIOIIOJIHeHZGI KplvuTH 
Peruro~ o-sa ~ J I ~ @ ~ H T  

M ~ T O A I  
* E ; r ~ e r o ~ m ~ e  o q e m  IIJIOTHOCTYI, a6co~11o~~oro yI OTHOCvr?.enbHoro 

IIononHeHVrslr ~ p m  (1980-1996 rr.) 
Peruro~ IOmofi reoprm 

I A q e ~ c b ~  IIorronHem ~ p m x  OKOJIO IOmo& reoprvrvl(1987-1997 rr.) 



* AIcyc~mecme o q e m  6110~accb1 ~pvu~sr 

Pervro~ o-sa 3ne@m~ 
M e ~ o g b ~  
EIR.ero~m1e oqemm ~ O T H O C T I I  ~ p m  y 0-sa 3~1e@m~ (1988-1997 rr.) 
C r 6 e ~ m  AMLR (CIIIA) (1992-1997 rr.) 

per no^ IOmofi  reoprm 
EIR.ero~~b1e o q e m  ~ O T H O C T I I  ~ p m  y IOAZHOB reoprm (1981-1998 
rr .) 

O6pa3-I KpmeBoro paupoHa 
* M ~ T O A ~ I  
* 0 6 p a 3 ~ 1  (no 5-MM KJIaCCW) KpyuTeBOFO paIIJ!lOHa II&BX'BPIHOB B 3arnlBe 

AflMvrpaJITeficTBa 
* O 6 p a 3 ~ 1  (no 1-MM maccm) KpvuTeBoro paqnoHa I I P I H ~ B ~ O B  B 3mme 

A~MvrpZUiTeficTBa 

30~1o~o~onocb1e lIIawB-I (Eudyptes chrysolophus) 
* ~ O J I O T O B O J I O C ~ I ~  ~ B P I H ~ I  Ha  o-se E e p ~  (6a3a A~HHXAX CEMP) 
* ~ ~ J ' I o T o B ~ J I o c ~ I ~  II&BX'BHHbI Ha  K)AZHofi r e 0 p ~ m  

~~JIOTOBOJIOC~I~ IIEXHPBZZHbI H a  MbICe CTZBXICep I4 0-Be CvuT (6a3a AaHHbIX 

CEMP) 
* Ilanyacc~vre m ~ y n n , ~  (Pygoscelis papua) 

* Ilarryaccme I I ~ B ~ B I  Ha  o - ~ e  C ~ H I I  (6a3a A ~ I X  CEMP) 
rl[anyaccme ~ I I ~ ~ B - I  Ha  o-se B e p ~  (6a3a ~ - I X  CEMP) 
Ilanyaccme I I & B X ' B ~ I  H a  K)mofi reoprm 
rl[anyaccme ~ I I ~ ~ B - I  H a  o-se Cmm 
Ilanyaccme I I & B X ' B ~ I  B 3mme Ajpmparr~efic~sa 

* flpHMeW3HPIFI K MeTOAaM, E.PCTIOnb30BaHHbIM ATIS MO~TOpXHPa IIEEFBHHOB 

B 3aJ"IliIBe A~MXpEUITefiCTBa 

* I I ~ B ~ H I , I  Agenvr (Pygoscelis adeliae) 
* I - I m ~ m x r , ~  AA~JIII H a  o-sax Cmm II JIopm (6a3a A-IX CEMP) 
* r l [ ~ B I D E 1  @ ! ! J I I I  H a  0-Be CZWHI4 
* I I m ~ m r  A~ernl  H a  o-se k ~ e p c ,  CT- 3 c n e p a ~ ~ a  II -Ice 

C~pe-xep (6a3a A-IX CEMP) 
* I l m ~ m x r , ~  AA~J-III B 3arrur~e Apmparr~efic~sa 

IlpHMeW3H~rrr K MeTOAW, IICIIOJIb30BaHHbIM AJIR MOHIZTOPZWlFa IDTHFBBIHOB 

B 3WIIBe AAMTKP~JIT~~~cTB~ 

* A H T ~ P K T ~ ~ ~ c R ~ ~ ~  m ~ y n n , ~  (Pygoscelis antarctica) 
* AHT~~KTICX~CKI~~ II&BX'BZHbI H a  0-Be CY~C'E~I (6a3a AaHHbIS CEMP) 

A H T ~ ~ K T ~ ~ Y ~ c K H ~  IDTHFB-I Ha  0-Be Cmm 
* A H T ~ ~ K T I I ~ ~ c K I Z ~  IHXHPBPIHbI H a  0-Be CvuT II MbICax CTHHKep Y1: m~rppe@@ 

(6a3a H ~ L X  CEMP) 
* A H T ~ ~ K T Y ~ Y ~ C R ~ ~ ~  TIElfll'BPJHFd B 3aTIIIBe AA1~yrpaJI~efiCTBa 
* n[pHMeq2lHEFl K MeTOAW, YrCIIOJIJSOB~IM AJIR MOH&XTOpZWlFa IMHTBIIHOB 

B 3aJ"IIIBe A~MvrpWTeficTBa 

qep~obposba WbdaTpoc (Diomedea melanophrys) 
q e p ~ 0 6 p o ~ b ~  aJIbdaTp0~ H a  o-se B e p ~  (6a3a A ~ H H M X  CEMP) 
Y ~ P H O ~ P O B ~ I ~ %  aJIb6aTpoc H a  K)~RHo~% re0prE.m 

K ) 7 ~ ~ b 1 f i  M O P C K O ~ ~  KOTYIR: (Arctocephalus gazella) 
I O m u d  MOPCKO~~ KOTYIR: H a  0 - ~ e  Eepg (6a3a A-IX CEMP) 
K ) 7 ~ ~ b I j i .  MOPCKO~~ KOTE H a  IOmofi reoprm 



I O ~ r r ; l  ~ o p c ~ o f i  ROTE Ha O - ~ e  C m  ur m e  I.T-Imppe@@ (6a3a A~HHIAX 

CEMP) 
O6pa3p1 KpmeBoro paqnoHa 

Me~ogb1 
0 6 p a ~ ~ p 1  (II0 5-MM K.JIENY3I.M) KPYUZeBOrO paIJ$lOHa IUVE'BEEIOB B 3mmBe 
AJ(MYIpZUITeficTBa 
06pa3~.1,~,1 (no 1-MM maccaM) KpmeBoro paqxoHa ~ B ~ O B  B 3arrme 
AgMYIp Z U I T ~ ~ ~ C T B ~  

C a e m  rnqm KZITOB (MKK) 
M ~ T O ~ I  
Bursyarrbm~e c~e-, rrpoBegem1e MKK/IDCR (1981,1982,1983,1986, 
1987, 1989, 1990,1994 rr.) 
Bur3yaJIbm1e C'beMKZI, IIPOBeAeHHbIe RIIOHCKBIMEl Pa3BeAbIBaTWIbIlobIME 
c y g m  (1973,1975, 1976,1980,1981,1982,1986 rr.) 
K a p ~ a  caeMowmx y c m d  MKK/IDCR 
K a p ~ a  caeIvl:ommx y c m d  RIIOHCKT&X pazisegbma~e~~bm~x c y ~ o ~  
K a p ~ a  pacrrpegenem ~ p m ~  IIO pa3Mepy no 06pa3qa~ cogepxamom 
XeJIyAKOB m T O B  

Ho6bma ~ a r r o r o  mocaTynca (1957-1987 rr.) 
Cogepxamoe XerrygKa ur w~rp, ~arrbrr;l nonocaTyrrr (1976 rr.) 

@ W ~ K C ~ I  @ H ~ V I O J I O ~ ~ ~ C K O ~ O  COCTOSHEEI JIegSHofi pb16b1 
MeTogb1 

* Ylyqe~c @muronormec~oro c o c ~ o ~  n e w ~ o f i  pb16b1 y IOmofi reoprm 
Yz CKWI IIhl? 
VIxge~c @ur3monormec~oro coc~orr~vrsr: n e p ~ o f i  pb16b1 y I O ~ M  
~ ~ ? ' ~ ~ E L H . A C ~  O-BOB YI O-Ba ~ J I ~ @ ~ E [ T  

CYMMAPHME VIHREKCM 

4lur3mec~as o ~ p y ~ a ~ o r q a s  cpeAa 
n[mme 11o~a3a~enur TemepaTypbI nosepmocTm MOPS, SOI, 3nb-Hmo, 
DPOI ur TemepaTypbI ~ o 3 ~ y x a  Ha CT- I larr~ep (~os rbpb-~ap~)  

* 3n~1me I I O K ~ ~ ~ T ~ J I Y I :  TemepaTypbI noBepxmcTa MOPS, SOI, 3~1b-H~x~b0, 
DPOI ur TemepaTypbI s o ~ ~ y x a  Ha CT- I:amiep ( Y I X ) ~ - O K T S ~ P ~ )  

~ 0 p M ~ v r 3 0 ~ ~ 1 e  MgOBbIe IIOKa3aTeJIEI JIe~OBOlX IIOKpOBa K ) X H b I X  

I I I m q c m  H I O ~ H H X  OpmejiCmx o-BOB, IOmofi reoprm ur MOPS 

C K O T ~  
l?pa@mc o ~ ~ o c u r ~ e r r b ~ o r o  I I O K P ~ I T ~  n b g o ~  gm IOxuxr,~ LTIe~nayqcm ur 
D ~ I X  O p m e a c m  o-BOB, IOmofi reoprm ur MOPS C K O T ~  no MecSqaM 
T e m e p a ~ y p b ~  Ha rrrybmas 4,100 ur 500 M B 3 0 ~ ~  I ur 4 y o-sa 3 n e @ a ~ ~  

Euro~mec~ax  cpega 
Salpa thompsoni, BecrroHorure, Thysanoessa macrura, Themisto gaudichaudii, 
c ~ a p m a  Chl-a B p d o ~ e  o-sa 3.neaa1-1~ B sumape (1990-1998 rr.) 

Kpmb 
AK~cTIF~~cKW~ yi TpaTIOBm IIJIOTHOCTb KPYUIS, ~OIIOPZTyrOH~bHOe PI 

~ ~ C O J I I O T H O ~  IIOIIOJIHeHvre B IIOJ(~&OHELX 48.1 11 48.3 
Y l q e ~ c b ~  CPUE ~ p m ~  

x- 
* J ~ ~ H S G I  ~ ~ ~ O A ~ R T I G I B H O C T ~  ~ O B  y O-BOB Bepg, C m m ,  C m ,  m e p c  ur 

B 3aJIHBe A ~ ~ W I T ~ ~ C T B ~  





AHAJIH3 METONOM I'JIABHbIX KOMIIOHEHT (PCA) 

n c x o ~ ~ b n r  ( c~a ry~ap~mnpo~ammx,  p = 0, (T = 1) IzepeMemx; 
(iii) npeAcTameme 6onbmeB sacTn U I ~ M ~ H W T B O C T ~  ~a6opa q-bx B B q e  

AByX-TpeX maBHbIX KOMIIOHeHT (PC), YTO YMeHbIIIaeT pa3MepHOCTb 

A==; 
( i v )  ncnonb3oBaHvre ~ o p p e n ~ q n o ~ ~ o f i  MaTpnqbI, ~b~paxcamqef i  

3 a ~ u r c m o c ~ b  M e q y  n c x o ~ ~ ~ , n m  n e p e M e ~ m ;  
(v) B03MOXHOCTb JTIIOPSX~O~eHXUf H ~ ~ J I I O A ~ H U ~ ? ~ ,  tITO II03BOJIReT IIpOBOAYITb 

cpaBHeIlvre c rpaAyreHTw msecTmIx @n3vruec~m m n  3KonorvruecKm 

nepeMemmx; 
(vi) rrpeAcTaBneIlvre P ~ ~ Y J - I ~ T ~ T O B  B B q e  n o m ~ m x  AByh/repmIx rpa@zmo~, 

I I O K ~ ~ ~ I B ~ I O I I I ~ X  K ~ R  H ~ ~ J I ~ ~ H X U ~ ,  T ~ R  UI n c x o p I e  nepeMemIe; UI 

(vii) CmeCTBYIOT MeTOAbI AJIR CpaBHeHXUf ~TIaBHbIX KOMIIOHeHT. 

(i) MOzReT He AaTb IIOAXOAR~ peIUem C HPl3~0fi  Pa3MepHOCTbK); 

(ii) MeTOA RBJIReTCR J I H H ~ ~ ~ H ~ I M  M He AaeT XOpOIIIPlX pe3yJIbTaTOB IIpYZ 

~arrmmm B A-I~ J I I O ~ ~ I X  ~errmeGmsx c~s3efi; 
(iii) YeM 6onbme IIePeMeHHbIx YrCIIOJIb3yeTCR, TeM XyRRe 6 y n e ~  IIOAXOAnTb 

PeIIIeHzle C H Y I ~ K O ~  Pa3MePHOCTbIO Y13-3a HaJIylYHR B IIePeMeHHbIX 

~JIyYafi~or0 myMa XI Bb13BaHHOrO 3TYIM ocna6ne~mi H ~ ~ J ' I I ~ A ~ ~ M ~ I X  

KOpp~~OHHbIX c~R3efi; EI 

(iv) ~ e o 6 x o g n ~ o  YrMeTb IIoJIHM~~ ~ a 6 o p  AaHHbIX - ~11060fi IIPOIIYCK 

~ a 6 ~ 1 1 o ~ e ~ n f i  (cToJI~~oB) IIpIIBOABIT K ncKJImseHnm 3 ~ 0 f i  I I ~ ~ ~ M ~ H H o ~ I  

(c~pom)  m a~arrn3a. 

IIIPMMEHEHME METORA HnFi AHAJ"IM3A AAHHbIX I20 IIIAIIYACCKMM 
IIIMHI'BVIHAM 

3. EbIJIyl: UICIIOJIb30BElHbI BCe IIepeMembIe 110 3TEM BUIAaM AJIR YWLCTKOB 0-Ba 

Eepg ZI 3aJIBIBa A J J M I I ~ ~ J I T ~ ~ ~ c T B ~  3a 1986-1998 rr.. P a 3 ~ e p  IIOIIyJIRqBTPl 6bm 

BRJImYeH K a K  pa3HYrqa B pa3Mepe IIOIIyJIR~BIfi B IIOCJIeAOBaTeJIbHbIe rOAbI 

(npnpoc~). 

4. Ancr o - ~ a  Eepg (pnc.E.1) nepBbIe gse rraBHbIe KoMnoHeHmI OIIHC~IB~IOT 

COOTBeTCTBeHHO 75% %I 13% cy'MMap~0fi ?r3MeIluYZBOCTI4. ~ ~ P B ~ F I  KOMIIOHeHTa 110 



C y T U  O T A e J I S e T  O Y e H b  H e 6 J I a r o I I p ~ r c r ~ ~ b 1 e  r O A b I  1991, 1994 PI 1998 M M e H e e  

H e 6 J I m q m ~ I o 6 1 e  rOAbI 1997 Pl1990 O T  OCTaJ'IbHEaIX. 

5. B ~ o p m  r ' J ' IELBH~ KOMIIOHeHTa I I O K a 3 b I B a e T  HeKOTOpOe pa3AWIeHEe M e W y  

neTmmm ( ~ a c c a  OAHOIX q n e M a  rmqn ur peqoppc~ur~Io6a  ycnex) ur cneAylompm 
3YIMHYIMYI ( ~ a ~ a  I I P K ~ ~ ~ I T H S )  I I e p e M e H H b I M u I ,  r A e  ~~~MHSS/MHOI'OJI~THS~~~ 

I I e p e M e H H m  ( p a 3 H P I q a  B p a 3 M e p e  IIony~~SX(\ulfi) R B J I S e T C R  I I P O M ~ ~ T O Y H O ~ ~ .   TO 
M O X e T  y K a 3 b I B a T b  H a  HeKOTOPYIo  P a 3 H Y I I I y  B X a p a K T e p M C T V I K a X  H e K O T O P b I S  

xopomyns. neT (~anpmep,  1998 n 1993 rr.). 

6. RJIS 3aJIETBa A A M J K ~ ~ J I T ~ ~ ~ c T B ~  (PY~C. E.2) IIepBbIe ABe r J I a B H b I e  

KOMIIOHeHTbI OIIHCbIl3aIOT COOTBWCTBeHHO 76% Ur 14% C Y M M a p ~ 0 f i  Yr3MeHuurBOCTUr. 

n ep~aS  K O M I I O H e H T a  OTAeJISf2.T H ~ ~ J T ~ ~ O I I ~ I ~ S T H ~ I ~  P O A b I  1987 ZX 1991 O T  

O C T ~ ~ ~ I X .  J I e ~ H v r e  n e p e M e m I e  (penrpo~y~~ur~Io6a  ycnex ur em coc~amm~oIqne) 
OpTOI'OHaJ'IbHbI 3yIMHXM I I e p e M e H H b I M  ( ~ 1 3 ~ e ~ e H v r e  BbuRyrBaeMOCTYl IIoIIYJISIJ@ El 

M a C C a  SElu). 1986 r. 6b1n T a K T R e  B b I A e J I e H ,  Y T O  B03MOTRHO O T p a T R a e T  

YrCIUIIOYXTeJIbHO Hvr3KOe IIOIIOJIHeHEe (Hvr3~23.2 Bb-BaeMOCTb MOJIOAbIX oco6efi) B 

3 T O T  rOA. 

7. C p a ~ H e ~ v r e  I Ia I IyaCCKXX IIPIHI'BEIHOB H a  3TyM. A B F  P a C T K a X  T T e M  ~ S M O I X  

CpaBHeH&W3 3 ~ a u e H J d  yM. KOMIIJIeKCHbIX C T a H A a p T H 3 E X O B H H b  JilHAeKCOB (PYIC. 

E.3) BbISBJIReT CFlJIbHyIO CXOTReCTb P e a K q v I Y I  B ~e6JIaroIIp~rS~~b1fi 1991 I?., 

XOpOIlIyK) K O R P e H T H O C T b  B 1988-1992 rl?. 53 m a 6 p  K O R P e H T H O C T b  B 1995 El 1996 
rr. B 1986,1994 ur 1998 rr. (ur B ~ e m m e f i  c T e n e H v r  B 1993 r.) K o r e p e H T H o c T b  6bma 
~ a ~ ~ f i  H v r 3 ~ 0 f i ,  Y K a 3 b I B a F I  110 CylII,eCTBY H a  ~ O T y l I 3 0 I I O J I O ~  pe-. 



Pnrc. E. 1 : PCA ~ r n  nanyaccrcmx ~ B ~ O B  (PYP) o-sa B e p ~  (BIG) no AaTe I I ~ E Z ~ ~ I T K R  m e &  no 31 
&(eKa6pcr). Macce oAHoro npmeMa n n q ,  penpoAyKTxsHoMy ycnexy H exeroAHoMy 
npnrpocTy nonymqm. I ' I e p e ~ e ~ ~ b ~ e  ~ a o 6 p a x e m 1  seKTopaMm, a romI  - T O ~ I K ~ M X ,  
o 6 0 3 ~ a ~ e m 1 ~ ~ 1  m n o ~  OKOEN~HIER n e p m a  p a 3 m o ~ z e m .  



Pxc. E.2: PCA AJIR rtanyacCKI2IX IIPIHrBElHOB (PYP) 3arrm~a A~~xpaJITei i icT~a (ADB) no 
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PHC. E.3: M 3 ~ e ~ e m e  n e p B b m  rnaB-rx K o M n o H e H T  110 p e 3 y m ~ a ~ a ~  aanmrsa, 11o~a3a~~o1-o H a  
PHC.  E.l El E.2, IIO I 'OAaM (TOR O K O H Y a H H R  C e 3 O H a  P ~ ~ M H O X ~ H H R ) .  ~;LTIHB 

~ a n : 7 c y : i 3 c ~ s a  (ADB) J I O K ~ ~ ~ H  CIIJIOIIIHO~~ m e & ,  o-B B e p ~  (BIG) - XI~HKTH~OM. 




