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EBJITAPCKA AKAIEMHS HA HAYKUTE. BULGARIAN ACADEMY OF SCIENCES

[IPOBJEMU HA TEOTPA®USTA. 2. PROBLEMS OF GEOGRAPHY. 2
Cogusa. 1990. Sofia

I'JIOBAJTHU OBJITOCPOYHU IMTPOMEHUA
B OBKPBLXABAIIIATA CPEJIA*

Mampuwa Maxdaysa, Tomncen Yeb, Ilampux bapmaeiin

B3amMOCBEP3aHATe CHCTEMH HA KIMMATa, PACTHTENHOCTTA, pesieda i MOYBHTE Ca CHHO-
BPEMEHHO ¥ [J[ABHA ChCTABHM E€JEMEHTH Ha OOKpBXkaBallaTa Cpelia, M OCHOBHH obexTm Ha
IpEpPOIOION3yBateTo. Jlopn H Ge3 HamecaTa Ha YOBEKa Te Ce MPOMEHAT BHB BPEMETO, KaTO
TIPOMEHHTE IPOABIDKABAT OT HAKOJKO Yaca N0 HAKOJKO MHUJIMOHA IOJUHH. Bcsika ot cucTe-
MuTe ce TpaHchopMupa MOM BIAsSHEE HA BHTPEINHY U BHHIIHA daxTopm, HO OT CBOS CTpaHa
TS CHIIO MOXe Ja OKka3Ba Bh3jeiicTHe. IIpHpOAHATE CHCTEMH HMMAT CIIOXKHO IOBEACHHE,
THIl KATO Te pearmpaT IO Pa3iuvYeH HaYMH B PA3JHYHA MPOCTPAHCTBEHO-BPEMEBA DAMKH.

JIMHAMMKATA M KOMIUIEKCHHST XapakTep Ha NPHPOJHATA CpEAa ca 3aTPyAHABAIA pa3-
paGOTBaHETO HA e[MHHA TEOPHS 33 OCHOBHATE THIIOBE JBJITOCPOYHM MPOMEHH B HEAL. MHuoro
OT yueHHTe HOpH M30610 NMpeHeGpersaid poATa Ha eCTECTBEHHTE MPOLECH 32 M3MEHEHHE-
to 3. Ipes 1864 r. . Mapin Ompefesui IpupoJaTa KaTo ,,HEMpoMeHdIla Ce 1o dbopma,
OvepTaHMS W MPOMOPIHUHA JaJeHOCT™ H KAaTO ,,PABHOBECHE. . ., KOETO Oe3 YoBelIKaTa HaMeca 61
Cce 3aTMA3MI0 TOYTH HEeHapyIIeHo Bekose Haped“. ITpes 1955 r. Gui mpoBeeH CAMIIO3AYM HaA
Tema ,,PojisTa Ha 4oBeKa 3a M3MEHeHHWe Ha 06.mka Ha 3emsaTa“, Ha KOUTO OMJIO OA4EPTAHO,
ye IBITOCPOYHHTE IPOMEHH B IIPHPOJHATA CpEe/la MOTAT Ja Ce IBJKAT He Ha TOBEIIKaTa nei-
HOCT, a Ha mpyr# dakTopu. EcTeCTBeHO MpOTHYAIIATE W3MEHEHHS B MPUPOJHATE CHCTEMH
IpeAcTaBisBaT ,CKkajaTa“ 3a ompeieisHe HAa CTENEHT2 Ha aHTPONOreHHOTO BB3JCHCTBAC
BHPXY TAX U HA IOCIEOUIATE OT HETrO.

IlenTa Ha HACTOSIIOTO H3CJE/(BaHE € 12 OMALIE XapaKTephT HA MPOMEHUTE B MPUPOHUTE
crcTeMn He caMo mpe3 mocienaute 20 000 roguHM, HO ¥ 32 ¢qUH IO-IPOAB/DKATEICH NEPHOLL
ot 1 800 000 roanHy mpe3 KBaTEpPHEPA, KAKTO M Jla HATIPABM MPErJe]] Ha TEOPUATE, KOUTO I'
06BBP3BAT C KOHKDETHH IpranHy. Haji-BakHaTa OT TSX ¢ aCTPOHOMHUYHATA TCOPHS 34 KJIH-
MatmurnTe n3meHenus (Milankovitch, 1941;Imbrie, 1979; Berger ¥ Ip,
1984). ‘

Crope Hest IpOMEHHTE B 3¢eMHaTa OpOUTa 1 B HAKJIOHA Ha 3eMHaTa 0C 00ycaaBAT pas3ani-
HOTO KOJIMYECTBO CAbHYEBA PafmalMs, JOCTHIAIIO A0 aTMocepaTa, a CIEAOBATEIHO OIpPE-
measT W obeMa Ha JieleHaTa Maca IO LAI0To 3eMHO KBj60, KakTO M CHJIaTa HA MpOsABa Ha
MycoHHaTa mupkynanus. 3a mepuon ot 100 mo 100 000 roIMHA PACTHTENHOCTTA, FeoMOphO-
JIOXKKHATE W XMAPOJIOKKATE TPOLECH W CTPYKTypaTa Ha IMOYBATA 3aBUCAT M3KJIIOYUTETHO OT
HpoMeHnTe B KimMaTa. ETO 3am0 caMo 4pe3 H3sACHABaHE Ha CBHIIHOCTTA HA KJIIAMATAYHATE
KoJyie6aHns MOXe Ja ce pa3paboTm o6ia Teopus 3a JUHAMHUKATA Ha IPUPOMHUTE CHCTEMH.

3a ma ce paszbepe mo-mobpe cmenmdukaTa Ha HACTHIMIMATE NPE3 MOCICAHUTE 20 000
rOAMHE IPOMEHH, 1ile ce pasryiefiaT GakTopuTe, KOHTPOIHPAIIH PA3BUTHCTO HA CUCTEMUTE H

B ocHOBATAa Ha CTATHATA € HOKIAABT, H3HECEH Ha BTOpHS GBIrapo-aMepHKaHCKK reorpad)cki cEMHHAD
ceeromt ce B Bonrapus (Codns—B.TsprOBO—BapHa) oT 16 10 28 oKTOMBPH 1989 r.
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TEXHUTE peakuuy 3a meprox ot 100 mo 1 000 000 roguHu. AHanM3MPaHETO HA HPOMEHATE B
OOKkpbXKaBamaTa cpena TpsGBa [a ce WM3BBDIIBA B KOHKPETHH TIPOCTPaHCTBEHO-BPEMEBH
TPaHWIH, 3alH0TO:

a) BPEMETO, HEO6XOMMO Ha CHCTEMATA 33 PeardpaHe Ha MPOMEHHTe W 33 BH3CTAHOBS-
BaHe Ha bajaHca B Hesl, IO3BOJISABA [Ia CC CHH 3a CTCIEHTA Ha BH3/EHCTBHE HA IPHPOIHATE
H CTOHmaHCKHTE (aKTOpH BHPXY Hes;

6) cHcTeMHuTe, KONTO B €NHA NEPHONH W TEPHTOPHATHA EIWHHLM Ca ¢baxTop, B Apyru
MOTaT na OBJAT 3aBHCHMH BEJIMYMHH, T. €. CHCTEMH, W3NATBAINM BIHSHAETO HA BLHITHATE
tbakropu.

KIIHMAT

IMPOMEHU W ®AKTOPU 3A TSX BB BPEMETO
U ITPOCTPAHCTBOTO

ITo Hamie MHEHHE OT TPHUTE NPHPOIHA CHCTEMH, KOWTO IIIE ONUIIEM, KIAMATHT W HETOBH-
T€ MSMEHCHHS MPEJONPE/ENAT TeMIOBETe HA MPOMEHH B OCTaHammTe cucTemu. Ilopamy ToBa
Hal-Halpe[ Iie Ce CIpeM Ha THIMOBETE KIMMATHYHE KOJICGAHMS B PAa3JIMYHY IO MPOALIDKATEN-
HOCT ICPHOIM ¥ B PasJIMiHu IO OGXBAT TEPHTODPHH, & MOCJTE M HA OGYCIOBEHHTE OT THX
TPaHCHOPMAIUH B XapakTepa Ha PACTHTENHOCTTA 1 Ha reoMOpP(OIIOKKHTE IPOLECH 1 SBIICHHA,

T'n06aanu kaumamuuny npomenu ¢ pazauuna npoosANCUINE AHOCTN

KmumatsT Ha 3emsra ce mpoMmeHs B TBBPAE MAPOK nuanma3oH. Pe3xw mpoMeHH MoraTt
Ad HACTBILAT 34 IO-MAJIKO OT Yac, & APYIH, KATO HANPEMED 3aTOIUITHETO JIIH 3aXJIAXKAAHETO
Ha KJIMMAaTa, 00XBALIAT M3BBHPENHO IBJITH TEOJOXKH EMOXH OT OKOJO 10 000 000 romma™M.
Cropen Kyn6au (1976) Haif-uyBCTBUTENHE KIXMATHYHMA TIIPOMEHM ce HaGJIIOaBaT B KbCH
nepuonu (ot 10 r. 10 HIKOAKO JHK) U B IBATH nepuonu (10 000 — 100 000 ropmam), a B Te-
3H CBC CpCIHA MPOABLIDKUTEIIHOCT T€ CE H3BBPINBAT CPABHATENHO GaBHO. Bsmpexn ToBa 06aue
CHIIECTBCHA H3MCHCHUS B KIMMATA Ce PETHCTPHPAT | 32 IEpPHOJ OT 1 Mecer; o 100 rogunm,
THi KATO TOH CHBNAJA C BPEMETO Ha IIPOMEHNTE B COLMATHUTE, MMOJTATHIECKATE W €KOJIOTH-
geckute npouec. Ho 3a o6kprxkaBamara 1oBeka cpena mo-BaxHa ¢ pOoJATa HA IBITOCPOY-
HUTC XKIUMAaTHYHN m3MmeHenns (1000—1 000 000 TOIWHN), 3aI0TO KJINMATHIHUTE IpoLecH,
nponecnTe B CeBEepHUS OKeaH W Te3H BHB BOAXTE HA CymaTa IpOTHYaT B PAMKHATE HA IOCOYe-
HHS TEPUOJ M 3a1I0TO PA3NPEENEHAETO HA NPHPOIHATE GHOTHYHE pPECypCH BapHpa Haii-
CHIIHO TIaK B CHIIWS MHTEpBAll.

IIpocTpaHCTBEHATE acHexTH Ha KPaTKOCPDOYHHTE W CPETHOCPOYHHTE KIMMATHYHH KO-
nebaHus ca paspaboTeHH OT Krapx (1985), a mpemmoxeHaTa OT Hero cxema e naJieHa BELB
¢ur. 1. Hue cMme rpynupany rio6aiHuTe KIAMATHIHE MPOMEHA B 5 B3aUMHO3ABHCHMH CH-
CTEMH, BCAKA OT KOMTO € C PAa3NUYCH TEPATOpHANCH 06XBaT. BTpe B chOTBeTHATA crucTeMa
TIPOLECATE W SBICHUATA MPEThPHABAT IIO-KPATKOTPAWHE IIPOMEHH. AHanW3WpaHnTEe OT HAC
5 cucremMm OGXBalUAT:

a) ABJEHHS, CBHP3aHH C OCOGEHOCTHTE HA BPEMETO;

0) XIMMaTHYHE KONEGAHUST 34 XBC TEPHOT;

B) IPOMEHH B ChbBPEMEHHUTE JIEAHAKOBH IMPONECH C MPpOALIKATENHOCT 0T 100 mo 1 000
TOIAHH;

I) IPOMEHH B JICTHUKOBUTE W MEX[yJIe(HIKOBUTE €MOXH ¥ B MYCOHHATa LHUpPKYJALHS,
HPOM3THYAIIM OT XapakTepa Ha 3eMHATA OpOHTA;

M) TEKTOHCKA 06YCIOBEHH TPOABIDKUTETHA N3MECHEHHS B KIMMATA (OT HIKOIKO MAIHOHA
TONWHA).

Haii-o61m0, xiaMaTsT mpes nocrensute 800 000 rogMHY U Hpe3 ITOBEYETO OT KBaTepHepa
CE XapaKTepU3Upa ¢ TOJIEMUTE CH AMILIATYAN U C JIe IHAKOBATE 1 MEXIyJIeNHUKOBATE MUAKJIH,
Ipoxskasamu okono 100 000 rogmmm. KeMm HaM-HpOLBIKHUTETHATE OT IBJITOCPOYHHTE
M3MCHEHHS B KIMMATad NPHHAJUIEXAT IPEXOABT KbM CHBPEMEHHATA Jie THHKOBA emoxa, Je/-
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BpeMe(rouMHg)

BOTO
®yr. 1. Mamaby Ha W3MEHEHHATa HA BPEMETO M KIEMAaTa BBB BPEMETO H MpPOCTPAHCTBO

ono Ce-
Ha IIO-HWCKA TEMIIEpATYDU M Ha pasIUuMpsBaHE HA 3aJCACHUTE MODPCKA Hnomp];ac;lxn o
BepHa AMepuxa, EBpoma u Ha Cepepumst ATIAHTHYECKH OKeaH, KOUTO € 3an§;CKH nggmmm
; ( THE Ha ajl
= gr. OT BCHYKH MEPHOAH C pasBh
exgo mpemu 600—100 rogm bl
23:71 e IIOCJII;U,HKHT # Haii-mo6pe mpoyueHHAT. OCBEH B YMEPEHATE IIUPHHH Imm\%z;monﬁqHETe
MEHM C MOYTH CBHIIUTE MPOCTPAHCTBEHO-BPEMEBH M3MEPCHHUS Ca CTaH?—}I}I)dof/I eCHyn 011 .
HA.
i a TSAX JUOCBAT HOCTATHYHO HaH :
¥ B apUOHWTEe palioHu, HO 3 o
Hgﬂcﬁe ca r;l:oGanHH. KnuMaTHIHATE KOJIeOaHWs ChC CpEemHA HpO,E(BH)KHTEXHOeCTHES) 5 Cn;})p_
EafonaneTo OT HAaYajgoTo Ha 19 B., 3acyniaBaHmATa (HAIpHUMED B Ceaepﬂe;I : ;\; T{; AL
- cJIeBaHHK PO
g, OT KOWUTO Hal-IoapoOHO ca u3
3aanTe ¢ Enx HuHbO ABICHUS, 7 e s
jenne B Huabo, F0XHO oT 1lepy, 2

ODPCKOTO HIBO. TOMIOTO TEY i o

];Ipl:aa 1\:JI_“opla.om«I IO TpOMEHH B aTMOCHEPHOTO HajAraHe Ha[ TPONMIHUTE paiioHn

Xusl OKEaH B IOCOKa M3TOK—3aman.

(Daxmopu, gauAewu 6spXxy NpoMenHume Ha Kaumama

Bce olle He € HAITBIHO M3SACHEHO 3HAYEHWETO HA (PaKTODHTE, n%%mgggélailgiﬂlépigcge

i AroTpaiiHi KIMMaTHYHM NPOMEHH. BepoaTHO Te ca MHOr0bp ; s
TpaHHHchl\f;’ Ha Hall-rJaBHATE — BLHINHA ¥ BHTPEIIHM HA KIUMaTHYHATA CUCTEMA. e
((:)I;'pfx( IeHCTBYBAT MHOrO 6aBHO (KOHTHHEHTANHUAT opeid) P[J'II/(I; 1111;1:) ;3 ;eglﬁé)gg;nﬁa e
L (HPOMeHHTe: ogflfgéf al)a’oiZTra? ﬁgh/;ceTepg;auTe u np.). [lmanerap-
tng.i;OKEE;;:;;L?HBaHi;?;g;aEBg Iclii?lfg:? T;Il ée CI»C”;OH OT 4 OCHOBHH B3aMMHOCBHP3aHM MOCH-
H
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cTemMH — atmoc(epa, okeann, 6uocdepa u kprochepa (3a meprox ot 10 000 go 100 000 000
FO/IMHM MOraT Ja Ce BKJIIOYAT JODH M W3MEHEHMATA B JIUTOChepaTa). BpB3kuTe Mexay mom-
CHCTEMHUTE C€ OCBIIECTBABAT NOCPEACTBOM OOMeHa Ha TOIUIMHA, 4 B IIO-MaJIka CTEIeH — Ha
BOJHHM Nap¥ M BBIJIEPOJEH AByoxuc. ATmochepara — Haﬁ-GLEC&O‘ pearupaliata m Haii-u3-
MCHYHBATA OT TE€3M MOJCHUCTEMH, € M C HAl-CUJIHO MPSIKO BB3IAEUCTBHE BHPXY NPOMEHHUTE Ha
KnuMaTa, HO aTMOC()EpDHATE YCIOBMS OTYACTH 3aBHCAT OT TEMIEPATYypaTa M IHPKYJIANUATA
Ha MOBBPXHOCTHUTE BOJHM CJIOEBE B MOPETATA U OKE€aHUTE, KAKTO M OT ILIOILTA U AeOeTnHA-
Ta Ha NenHMKOBaTa mokpuBka. OkeaHuTe M 0cOo6€HO kpHOCdepaTa ce IPOMEHAT mMO-6aBHO
OT aTMOc(epaTa ¥ OKa3BaT 3aAbpXKall epekT BHPXY IPOMEHHTE B Hesl. OCBEH TOBA OBJIaKHe-
HUETO, TeMIepaTypaTa U ajbefOoTO Ha KOHTHHEHTalNHATA Cylla CBIIO Ce OTPAa3sABAT BHPXY
armoc¢epara, Makap 4e MOCIEAUIUTE OT TAX €4 KPaTKOTPailHW.

Kaumamuuny npomenu npes kaiinozosn: poaama ma 2eon0xckus paxmop

TIpes mocnegaute 100 000 000 roaman (ot ropHara Kpena HacaMm) KJIMMaThT Ha 3eMsTa
TIOKa3Ba TEHACHIOMS KbM 3axiaxpaaHe. Ts e pe3yaraTr oT MPOMEHSAINOTO Ce IMOJOXEHHE HA
KOHTHHEHTHTE (0COOEHO OT IPEMECTBAHETO WM KBM MO-TOJIEMHTE reorpadcky MHPHHEN) H
OT CBBEP3aHATE C HETO IPOMEHH B MOPCKOTO HHUBO, peneda u anbenoro. HapercTosa oT 3Ha-
UCHUE € U CHCTaBBT Ha aTmocdepaTa, W TO IpEAr BCHYKO ChABPKAHMETO HA BBHIJIEPOACH
OBYOKHLC.

B npomsmxmrennoro 3axnaxaaHe Cce pasrpaHMYaBaT HIKOJIKO €Tama. IMpemn 30—
40 000 000 roOWHEA KOHTHHEHTET AHTapKTHOA ce OTHeNHI OT ABcrpanus n FOxHa AmMepuxa,
T. €. CJIe[l KATO TOH OWJI ,, TEPMHUYHO H3OJHPAH®, B HET'O 3aMOYHATA a ce obpa3ysa JIeqHAKOBA
noxpuBka. HempekscHaTHTE Tianmamam OpouecH B AHTapKTuAa oOTHpendu 15 muH. TOOWHU
CB3/IalIK yCIIOBHS 38 PA3BUTHETO HA ChBPEMEHHHS JIeAHUKOB HNEPHOJ — MEPHOJ, MPe3 KOUTO
BHHATH HJKBAE 1O 3€MHOTO KBJIGO HMMa KOHTHHEHTAJIHM Jemuuny. CeBepHHAT JIETOBUT
OKeaH OMII CKOBaH OT Jex OTHIpeAr 5 MJIH. TOMHY, a 3aJIeASIBAHETO B CeBepHOTO TONYKBI60
Aatupa ornpend 2,5 MaH. romuan (Il a K5 1T 5 H u ap., 1984), onpenengitku XapaxTepa Ha
KJIMMaTa B Ha4aJl0TO Ha kBaTepHepa. ITo BpeMe Ha Jie THEKOBHS MEPUOL OT KbCHUS KallHO3 Oi
CE penyBalld JEOHAKOBH C MEXIYJIETHHKOBH EIIOXI.

Kaumamuuny npomenu npes Keamepuepa:. acmpoHOMUYHANIA
Meopus 3a KAUMAMUYHUME KOACOAHUSA

Hamoxenn Bbpxy xomebanmsra ¢ qpasr IEpUOJ Ca MEPUOANTE HA Pa3IUMPABAHE H CBH-
BAHC Ha 3aJIe/IlCHUTe IJIOIIM U PETYJSIPHATE OPOMEHH B CHIATA HA MpOsBa HA TPONMYIHHTE
MYCOHH, YHSTO IPOABIKATENHOCT € oT 20 000 g0 100 000 roguHU. Bapuanuute B TSX ce mui-
JKaT Haii-BeYe Ha MPOMEHH B' 3€MHATA OpbuUTa U eNeMEHTHTE I, KOATO Ce MOACHIBAT OT XH-
MHUYHESA CBCTaB Ha aTMocepaTa (ChAbpPKAHHETO HA BBIJIEPOJICH ABYOKHC), OT KOHTPAcTa
MEX/y KOHTUHCHTAIHATA CylIa M OKeaHHTE, OT JIeqHHKOBATA [IOKPHBKA M OT CBBP3aHATE C
TAX MPOMEHU B anbefoTO W MOPCKOTO HHBO.

TpuTe enemenTa Ha 3eMHaTta Op0OHTa, KOHTO Ce mMPOMEHST CHUCTEMATHYHO, Ca HEHHWUSAT
CKCHEHTPULUTET, HAKIOHBT MEXAY 3EMHATA OC M CKIMITHKATA ¥ NpenecHaTa Ha TOYKUTE Ha
PaBHOJNICHCTBHE CHPAMO mepuxeus u adenus (¢ur. 2). Tesu MEPHONNIHA IPOMEHH B FEOMET-
PHiTa Ha OPOHTATA DEryNHpAT KOJMYECTBOTO M CE30HHOTO pasmpeaenenye Ha CiabHYEBATA
CHeprus, IpPEMHHABANIA IIPe3 TOpHATA armoctepa. Hanpumep mpemu 10 000 TONUHY HAKJIOHBLT
Ha 3eMHaTa oc e 6mn 24°2’ ( cpeury 23°4’, HOHACTOAIIEM), & MEPUXENUAT (TOUKATA, B KOSTO
3emsTa e Hail-6:1M30 110 CabENETO) € 61 npes roam (3a pasnuka ot gHec, xoraTo Toif e npe3
siHyapu). CleqoBaTeIHO MOSCHT Ha YMEpEHHTE UpHHA B CeBEPHOTO MOIYKBJI60 € moyaaBa
OKOIIO 87/ MOBeYe paguanus Ipe3 TOIM U OKOJIO 109 mo-manxo mpes sIHyapHu OTKOJIKOTO cera
(dur. 3). O6waTa qupkynamus Ha aTMocdepaTa M Ha OKeaHCKUTE BOH Tpsbsa ma pearmpa

Ha Te3W MPOMEHHU B Ipuxoga Ha CHEprus. Tst ce DOOALpPXKa OT pa3jiIMKuTe B MOJIy9aBaHOTO -

KOJIMIECTBO CHEPIMS M BJIATA MEXIY TOJNIEMATE U MAJIKATE reorpacku MMpHHEM, a aTMoche-
paTa M OKeaHHTe TPAHCIOPTHPAT CHEPrHs W Bjara, 3a 1a IPepasupenenaT u3IUIIHATA Pa~

6

s Akl
a. Ha cBO#l pell peTrHOHAHATE KIHMATHIHH YCJIOBHS Ca TOBJIHS-

s, K0ATO 0OycIaBa 3apaxJaHETO HA OypH M IBHXEHHETO Ha
5

mEAnds BA TPONHYHATA 30H
neiicTBHE HA M3MEHAIIATA ce pajuanus

aTa DAPKYJIald
HE OT aTMoc(hepH: _
pasTMYHE BB3JAYIIHA MACH, KAKTO H OT MpsAKOTO BB3
pBHPXy HATPSBAHETO M EBANOTDAHCIHPAIMUATA.

A.eKclueHTpuTeT Ha opburata

noyTu enurncosuaeH nouyTH Kpbrbit

nepuoanYHOCT 1000001_!‘01]MHM 3

B.HaknoH Ha ‘octa

21 nexemepu

P 21 1oHu
Kes
o C
hnockocCT Ha
-opbutata W

i HaknoH =24,5°

HaknoH=21,5°

nepvoaunuHoct 43000 roauHu

C.MpeuecuA Ha TOYKWTE Ha pganlo.qucmne
y o0,

AHec
21.VI 21. X1

22.1X
21. X

npeav 5500 roa.
g 22.IX i

21:VI
22.1X

|
1§ I ;
S i npeau 11 000 rop. |

1 X Ta
QTKMOHEHNe Ha' o] sii M

nepuoamyfiocT 23 000 roanHy

X
®ur. 2. VIsMeHeHds Ha 3eMHATa opbhTa ¥ TAXHOTO BIMAHHC BBPXY
; IBNTOCPOYHUTE KIAMATHYHA xoneGanns

3eMHaTa OpOWTa CE OTKpHBAT B JaHHHTE Ha KIUMaTa

Hepd, BE3CTAHOBEHH M JONBIHEHH YPE3 M3CJIEIBAHE HA nnnGoxow(I)o%?:()ga;u;ns.
IéPe%“Z?EEHHE ;: thl)opMauwlTa 3a chOBpXAIlHs Ce B TAX H30TON HA I::ICJ}I{ apxucnopona :
Hb:;p_e 1976). OTHOCHTETHAAT IS HA TEXKHS (180) u nekus (16¢) H30TO ot
: HKTOHA (3ama3’eHHE B ObJIOOKOMOPCKHTE HAcjiary) Bapup

an
ST M30TOMI ce € HAaTpynB

s B KIuMaTa, KaTO TCXKKH

S , a € HapacrBajd H OKE€aHHTE Ca

aBa 3a MPOMEHHTEC Ha KIHUMaTa

HOK&B&TCJ’ICTB& 32 U3MEHEHUATA Ha

kapGOHATHHTE CKEJETH Ha IUIa

T€ U3M
€3yJITAT HA OBJTrOCPOYHH -
E Oi](eaHHTC npe3 nepuoauTe, KOraTro JieIHHKOBAaTa MOKpPHUB

6umm mo-cryneHu. JlaHHATE JaBaT fACHA H mogpoOHa mpeACT
o



HIPE3 JICAHHKOBHUTE €NOXH, B KOHTO Ca Ce PenyBaJii CTYICHH H TOIJIH IEPUOTH C OTHOCHTETHO
TOIJIH MEXIYIETHUKOBY (ha3u, KOraTo JeJHAKOBATa MOKPHBKA € GMJia HaobJIHO PA3TONEHa-
Ilocnennute ce cnyusat mpes 100 000 romuny u mpoxskaBaT npubamsuTenno 10 000 ro-
mipy (Kukla u Matthews, 1972).

CoHpax B neaa Bbrneperrj ABYOKWC

Pagwauva npu 45° c.w. B! :
Bwapacr : 8 e
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Paauauua CuabpxaHue Ha uaoron “§0%.  Cavpxanne wa CO,

@ur. 3. OTKIOHEHHE HA PANWANHAATA OT CBBPEMEHHOTO HUBO Ha 45° c. mi. ¥ Ha CBOBPXKAHUETO HA
H30T0H]80 B nbI60KOMODPCKATE yTalkh (u3paseno upes cpenHo KBaJIpaTAYHO OTKJIOHEHUE)

B mauanoro jenHuKOBHTE IICPHOTH ca Ce XapaKTepH3UPAIH C I0-CIab KOHTpacT MEX Ty
3HMATa ¥ JIATOTO (BCJAEACTBHE HA MaNKHS HAKJIOH Ha 36MHATA OC ¥ Ha NPEUECHATA, IPHU KO-
TO NEPUXEJMAT ChBIANAN C TOYKATA Ha PaBHOZIEHCTBME). B pe3ynTaT 3mMUTE GHIM MO-MEKH
H ca Ch3/1aBajli YCIOBHA 33 YBEJHYABAHE HA 3UMHHTE BAJEXKH B IOJIEMHATE muprHA Ha Ce-
BEPHOTO MOJYKba60. XagauTe jJera mpk ca 3aTPYJHJABAJIA TONCHETO HA CHETa B CHILUTE
PafOHH H Ca YCKOpPSIBaJIH IPOTHYAHETO Ha rnanuajianTe mponecu. Ilpe3 mexmyne nHEKOBHTE
M HHTEpCTANHANHUTE NEPHOLM Ce € 3aGena3paia o6paTHATA TEHAEHIMSA: 3UMHATE Ca OUIIH cTy-
ACHH, a yietara — Tormid. Hanpamep mocnennoro 3anexasate (mpean 18 000—6 000 rogwem
ChBIAHATIO ¢ IpenecusaTa, 13 000—7 000 TOJIUHH), IPH KOATO NEPHXENHUAT B CeBepHOTO mO-
TYKBI00 ce HabGaIOmaBan mpe3 asroro. Ilo Tasm OPHYMHA TaM JIETHHTE CE30HH ca Omim,
006110 B3€TO, MO-TOIUIA OTKOJIKOTO IHeC.

Kaumamuunu npomenu npes nocaeonume 20 000 200uHuy;
6AUSHUE HA 2paHUYHUME YCA08UA U paduayusma

ITpes mocnemante 20 000 TONHHA KIAMATBHT CE € IPOMEHSII IIOPagd CMIHATA Ha JI€THUKOB
¢ MEXAyNCAHAKOB nepuox (¢ur. 2). ToraBa NegHHEKOBATA IOKpHBKA € MMajla MaKCHMAaJIHO

8
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Pa3NpOCTpaHEHNEe, MOPCKOTO HHBO € OHJIO II0-HUCKO, 4 B OTHENIHM YACTH OT OKEAHATE Ha
CeBepHOTO MONYKBI60 TeMmeparypaTa Ha BomaTa € 6mia ¢ 10° C mo-HECKa B CpaBHEHHE C
mBemHaTa. ToBa € BpEMETO, KOraTo B pe3ynTaT HA CBOSTA TepMUYHA HHEPIHAS JIETHUKOBATA
IOKpUBKA € IIpHWeja pOJiATa Ha HE3aBHCHUMA MPOMEHIMBA B KIMMATHYHATA cucTema. I1o
4HAJIOTH'ICH HaYMH OKCAaHUTE, KOUTO PEe3 KBATEPHEPA Ty CE 3aTOIUIAT, Ty H3CTHBAT B 3aBHCH-
MOCT OT HPONUKTYBAHMTE OT 3€MHATA Op6HTAa MPOMEHH B CIBHYECBATA DAlMALMS, PEATHPAT
Ha TSX TBBbpAe 62BHO Mpe3 pasriIexaaHms Ueprof. 3a€HO C H3MEHSIIATA ce PagHals (dur. 3)
JICHALIATE M OKEAHUTE OCHIYDSBAT T. HAP. IPAHMYHE yCI0Bus. ONMpPailk ce Ha TSX, yUCHATE
€2 MOCTPOUIH CHMYJIAUMOHHE MOJENA Ha KIMMAaTa, B KOMTO JOBa (akTa ce MOTBBPXIABAT
OT T'COJIOXKKY NAHHM: a) JIEAHMKOBATA MOKpuBKa B CeBepHa Awmepnka e O6HIa OT BaXKHO 3Ha-
"ICHHE 32 XapaKTepa Ha aTMOChepHATA MEPKyIanus B CEBEPHOTO MONYKEI60 nopany 3Ha4m-
TEJIHASA CH TEPUTOpHWAJIeH 06XBaT; 6) yBenmyaBaHETO HA Ce30HHATA AMONUTYOa HA pajma-
musaTa npeau 10 000 rogwew e 6uI0 CllenCTBEHE OT 3acHiiBAHE HA MYCOHHATa IMUPKYJIANUs
4 OT HATD5BAHE HA KOHTHHEHTAJIHATA BRTPEIIHOCT B CeBepHOTO monyksn6o. Tesir aBa paxta
3acly’XXapaT BHUMAHMUE, 3aI0TO IOMATAT [a Ce M35CHH BIMIHUETO Ha KINMATHYHATE IPOMEHH
BBDXY HOBELIKaTa NEHHOCT mpe3 m3Tekmure 10 000 romunu, olre moBeye, ue Te ca JOMPHHECIH
H 32 MPOMEHHTE HA MECTHHUA KiuMaT B Adpuka m Eppasms.

ITpenm 9000—6000 roguau eseparta B OGImMApPEH paiioH Ha AdpuKa CEBEPHO OT EKBATOpA
B0 m-B MHOOCTAH ca MMAaid MO-BHCOKO HHBO OTKOJKOTO B MO-PAHHUTE WM B IO-KBCHUTE
nepuonu. ToBa ce e ABJDKANO Ha MO-roismaTa edexTHBHA BJara, OCUIypeHa OT mO-I06pe
TpOJBEHATA MyCOHHA IUDPKYJIAIHs, KOTaTO U KONMYECTBOTO CIbHYEBA PAIUALKS IPE3 JIATOTO
B CeBEpHOTO MONYKBI60 € GUII0 MO-TOSIMO OT AHEMHOTO. B Cesepna Amepuka u B Espona
€ IOMOIITa Ha IIOJIEHOBHUS aHaJIu3 € JOKA3aHO, Y€ Te3H PAllOHM ca ce OTIMIABAIM C MO-TOMIH
aera npean 6000 ToJUHA OTKOIKOTO THEC, KOETO OTHOBO GHIIO BLEB BpB3Ka C MO-HHTEH3WBHA-
Ta pagganus mpe3 JETHHS CE30H.

Basxxaa 0coGeHOCT Ha KapTUTe 3a KIMMATA B MAHAIATE T€ONOXKY EOXH € TOBA, 4Ye pas-
JUKATE B KIIIMATATE OT MAHAJIOTO M HACTOSAINETO He Ca SOHAKBH 33 PA3JHYHATE TEPUTOPUH.
Tpsabsa ma ce momuepTae, ye KIMMATHYHATE OPOMEHH Ca PA3IUYHK B TEPUTOPHAJIEH ACIEKT,
KOCTO € pesynTaT OT UMPKYIANMOHHATE H3MEHEHHS B aTMOc(epaTa i OKeaHHTe, HACTHIMIM B
OTrOBOD Ha IJIAHCTAPHAUTE NMPOMEHH B IPAHMYHHTE YCIOBHAL.

Kaumamuunu npomenu 3a nepuod om uaxosxo decemunemus 00 HAKOLKO Xuaa001emu;
CABHUESA AKMUSHOCH, 8YAKAHU, 6b2APO0CH O08YOKUC U ABMOKOAeOanus

Brnpexu MHOTOGpOHHKTE NATEOKIMMATHYRY HOKA3ATEICTBA 1 HHCTPYMEHTAJIHA HAO IO
ACHISL BLDXY €JIEMCHTUTE Ha KAMMATA B PAMKHATE Ha JAECETHIIETAS— XMISATOTETAS [IPHIAUHHATE
34 KIMMATHIHATE IPOMEHU B TaKMBA IIEPHOAM He Ca H3SCHEHH TOJKOBA JOo6pe, KOMKOTO Ca
Te3H B MO-IbAruTe. Hsaxon BpHINEE hakTOpH, KATO BYIKAHCKHTE H3PUIBaHUS MOXe Om ca u3u-
Tpajd poss 3a THX, HO KOJNeOaHMATA BHTPE B KIMMATHYHATA CHCTEMA (t. e. aBTOKOJIEGAENS-
Ta) CBHLIO Ca OT rOJIAMO 3HaYeHue. KimMaTuunmTe KOIeGanus B IIOCOYCHATE BPEMEBY T PAaHUIU
MOTAaT J1a C€ IBJDKAT Ha BYJKAHCKH €PYHIAH, Ha IPOMEHH B CII'bHYEBATA pafuaius (0co6eHO
UeCTOTaTa Ha TOsBA HA CJBHYECBH IICTHA) I HA KOMOWHMpArUs e(ekT Ha Te3u ABA dakropa,
KbM KOHTO ce mpubaBs M ChALPKAHUETO Ha BLIIEPOJIEH ABYOKHC B armocdepata. Trii xaTo
AajieHa KIMMAaTAYHA MPOMIHA OGMKHOBEHO Ce O6YCJIABS OT HAKOJKO DA3IMYHH NPAYAHHE,
AEHCTBYBAIIM MOOTACTHO MM B KOMGMHAIMS, KPATKOCDOYHATE KINMATHIHA KOJIEGAHMS Hii
KOra He MOTrat fa ce 06BBbpXKaT C eIUH-eMUHCTBEH GaKTOP. Hanpumep mpes 1982 r. reuerme-
To En HuHpo ce GpopMHEpaso, KOraTo M3pHIHAT BynkansT Enx Unvon B Mekcuko, m HeoOH-
YaHHOTO BPEME BCBIUIHOCT € GWJIO M3pa3s Ha KOMGMHHMDAHOTO BJIMSHWE HA IBETC SIBJIEHMS.

ITpes mociemHOTO CTOJETHE M B JBETE MONYKBI6A CPEIHHATE TEMIEPATYpH HA BB3AyXa
ca ce IOBUINHIN, HO M IIPH TAX MPOMEHHTE HE Ca €HO3HAYHH B TEPUTOPHAJIEH paspes. Ha-
MOCIEObK TBHPAE 00€3MOKOUTENHA € TEHACHIMATA Ha 32 TOMIIHE HA KJIMMaTa, KOETO € pesyJi-
TaT OT yBEJIMYEHATa KOHICHTPALHUS HA BRIIIEPO/EH ABYOKHC MK HA IPYIH Ta30Be B aTMOCHe-
paTa BCJCNCTBAE 1OBELIKATA NEHHOCT. I nobanauTe MpOMEHH B ChABPKAHEETO HA BBIIIEPOOEH
ABYOKHC IIE CC OTPA3AT W BHPXY PErHOHAJIHAUTE MPOMEHH, HO TCXHHAT XapakTep e BCe OIIe
HEHU3SCHEH, - i



PACTHTEJIHOCT

USMEHEHUS Y ®AKTOPU 3A TAX BLEB BPEMETO
" IMMPOCTPAHCTBOTO

Pacturennocrra ce mpomens CPaBHHUTEIHO 6BP30 B Pa3NW4HH IO NMPOABIDKHTETHOCT
nepuonu. Ts pearupa HA IPOMEHHTE B KNMMATA W B MOYBHTE ¥ € IPSKO CBhp3aHa C MacHIIHO-
TO XMBOTHOBBACTBO, C OONECTATE IO PACTUTEHHTE BUAOBE, ChC CTONAHCKATA JIEHHOCT U Ap.
Bnusiunero Ha daxropmre, ONpENesA BUAA HA PACTHTENHOCTTA, ¢ quepEHIUPAHO CHOG-
PasHO C pa3Me€pa HA TEPHTOPHANHATA €NUHHUIIA.

Hamocnensk ce npennpuemat pemuia M3CIeABAHUS BBPXY NPOMEHUTE HA PACTHTEIHHS
CBAT. YCTaHOBEHO €, e 34 nepuoxn ot 18 000 roguem MHOro pacTuTenHm dopMamuu ca ce
IIOABMJIM M M3YE3HANM, T. €., Y€ Te HMAT CPABHUTEIHO KPAThK JKHBOT.

Ipenn 18 000—12 000 roguew, mwmu Ipefd OTAPBIBAHETO HA JIEJHUKOBATA MOKPHBKA
¥ CBBP3aHATA C TOBA OOCTOMTENICTBO OpOMsiHA B aTMOC(EpHATA NUPKYJIANKS, PACTHTEIHUTE
BUIIOBE H TEPUTOPHANHOTO MM DPa3mpOCTpaHEHHE ca Ce pasnnyaBanu OT nHemHwuTe. Ilpes
nociaensuTe 10 000 rogmey ca HacTHIMIH MO-MaJIKH, HO CBILIECTBEHH M3MEHEHHUS, KATO Ha-
IpUMEp IPEMECTBAHETO Ha IPAHMNATA NPEPUS—TOPA IbPBOHAYATHO HA M3TOK, a CJiel] TOBa
Ha 3amay. CpaBHEHHATA C KJIMMATA B MHHAIH CE0JOKKH €II0XH, B3CTAHOBEH C MOMOIITA HA
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@pr. 4. Pazeutne Ha GHONOrHYHHTE € TUHALIA
BBB BPEMETO H IpPOCTPAHCTBOTO

IOJICHOBUS AHAJIN3, U MOJEIUTE Ha KIUMATa TOKAa3BaT, Y€ TOraBa TOH € HMaJl peniaBpamio 3Ha-

‘YEHHE 32 OIpPENEIIsIHE Ha XapakTepa U Ha IPOMEHHUTE B PACTHTENHATA IIOKPHUBKA.

Thit KATO PaCTHTENHUTE TAKCOHH ce NPOMEHAT HE3aBUCHMO €HH OT APYT BbB BPEMETO
A IPOCTPAHCTBOTO, BEB BCHYKH TEPHTOPHH C Haii-pa3imueH 06XBAT TAKCOHOMUYHATE eOMHH-
4, HAPEUCHH ACOLHALMM, Ca CE H3MEHSIM HEIPEKbCHATO (¢ur. 4). PasiuuanTe THIOBE 4CO-
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nuanui (0T popMand| A0 FOPCKE THIOBE) HMAT CHeNH(DUYHA Pa3MEPH I MPOABIKATETHOCT
Ha JKHBOT.

TpynHO € fa ce mpaBAT IPOrHo3u 3a 6baeimeTo. OYaKBaHATE IPe3 CIEABALIOTO CTOJETHE
KIAMaTHIHA TMPOMEHM BCJIEACTBHE YBEIMYEHOTO CHABPIKAHME HA BBIJIEDOJEH JBYOKHC B
arMocgepara 61xa MOIJIA Ja JOBEJAT OO M3YE3BAHETO HA HSKOU PaCTUTEITHH IPEACTABUTEIH.
B MHHAIIOTO paCTHTENHATE BUAOBE Ca YCIEIH [a Ce ChXPAHAT BHIPEKH MPOMEHHTE HA KIIH-
MaTa, 3aTO0Ba 3aI0TO TE3M IPOMEHH Ca CE M3BHPIUBAJIM GABHO ¥ PACTEHHATA Ca MOLJIM Ja Ce
IPUCIOCODST KbM 00XphkasauaTa cpena (W e b b, 1986). Ho B mpeacrosmute 100 romman
HPEANSBUKAHATE OT Y0BEKA KIMMATHYHY U3MEHEHHS (IO CTemeH DABHU HA TE3H, IIPOIHIIKH-
au 1000—10 000 rogmam) 1ie ca MEOrO 6Bp3H, 32 Ha MOTAT OTHEIHUTE TaKCOHHU Ia CE aJall-
TupaT XM TX (D a vis, 1988), xoero me ce orpasu BBPXY OBIemaTa UM €BOJIOLMAL.

PEJIE® W [IOYBH
INIPOMEHU 1 ®AKTOPU 3A TAX BHB BPEMETO M ITPOCTPAHCTBOTO

Hunamuxa u npuemcmeserocm

3a pasnuka OT €JeMEHTHTE Ha PACTHTENHATA ¥ KIMMATHYHATA CHCTEMA CIeMEHTHTE Ha
peneda ¥ MOYBHATE UMAT HBIIBL XHBOT. EXHO OBPBO MOXe na xusee oT 10 go 1000 rogumem,
HO cpenHaTa My NPOAB/KUTEIHOCT Ha KUBOT € IO-Maska OT Ta3K Ha GpopManuaTa, KbM KOs~
TO TO mpuHannexu. OT Opyra cTpaHa, JaJeHu CKaaM, MOPEHA MM MOMMa, MOTAT 1A »HaI-
KUBEAT TEOMOP(OIOKKHS PEKUM, IPH KOHUTO Ca BB3HMKHAIM. Hsxom OT 3€MENOBbPXHHUTE
(opmu ce paspymasaT OT epO3HATA, APYTH CE 3aMa3BarT, a €IOHOBPEMEHHO C TOBA ce 06pasy-
BaT ¥ HOBH. j

VHacneneHnTe KOMIIOHEHTH B pesieda MoXe na ca 6uin PE3YATAT OT MPOIIECH, MOLO00HH
Ha NHEIIHATE, HO 3SHAYMTENIHA 4aCT OT JHEC ChUIECTBYBALINTE JAHIIIA(GTU ca MONAreHE THIHH.
B Tiax enemenTHTe, GOPMHEPAHM IIOX BIMSHHE Ha CHeNE(pHYHA reoMOpGhOIOXKU TPOIECH,
MOraT 1a ce ChXpaHAT ABJIO BPEMeE, CIICH KATO CAMUST IPOLEC € 3aTUXHA U € 3aMEHEH OT
apyr. Hai-xapakTepHHTe MONMreHeTHYRM MaHmmadTH ce HAMHUDPAT B IIOsCAa Ha YMEpPEHHTE
reorpadcky WHPUHH, KOUTO MpPe3 MOCHETHMUS JICTHUKOB MEPUOJ ca OWIN MOIJIOKEHM HA 3a-
JIE[IBAHE, HO cera TEpUTOPHATA MM € OCBOOO/IEHA OT JeIHUKOBA MOKpHBKA. B IeHTpaIHHTE
3amajgHy U B CeBEpOU3TOYHMTE pajioHn Ha CAlll, kaKTo ¥ B UEHTpAJHUTE U CEBEPHUTE HACTHU
Ha EBpona JIeHUKOBUTE 3eMETOBBPXHHE (OPMHU Ca MOBTOPHO MOJENUPaHU OT M3BETPAHETO,
OT MPONECHTE B OYBATA, OT CKIOHOBATA €PO3MUsI ¥ OT NEHHOCTTA HA PEKHTE, HO ChBPEMEHHH-
T€ NaHAMA(PTHA XapakTepUCTHKH, KATO HAKJIOH Ha Tomorpadckara IIOBLPXHOCT, nebenmHua Ha
M3BETpUTE/HATA KOpa M BHI HAa PeYHATA CHCTEMa, Ca YHACNENCHH OT JIEJHWUKOBHS IIEPHOL
4EepTH.

IMonurenetuunnTe AaBAMA(GTH ca MUPOKO PA3MPOCTPAHEHH W He ce CpelmaTt caMo B
34CETHATHTE OT [JIAIMATHATE MPOLECH PalOHM Ha yMEpPEHHTE LWIMPHUHHN. B IyCTHHHTE ce OT-
KpHuBaT PENUKTH OT MUBand (a3uw Ha BIaXKEH KIMMAT, KAKBATO Ca CTapuTe PEYHH CUCTEMH,
HOrpeGaHuaT KapeT, CAequTe OT OGMHEpHA €3€pa ¥ M3BETPUTCIHUAT MaTepual. B mepudep-
HETE IYCTUHHH 06sacTh Ha Adprka U A3us TAKABA OCTAHKH KATO NIOHHHTE MOJIETA JaTupar
OT BPEMETO Ha apuiHata (asa. JlopH BB BIAXHHTE TPONHIH, ABITO BpEMe CUMTAHHU 3a

- Hali-cTa0uiIHaTa MOp(OKIMMATAHYHA 30Ha, IPAPOIHEAT TaHANIADT € MOMHreHeTHYEH M MHOLO

OT HEIrOBHTEC KOMIIOHEHTH ca PEIIAKTH.

Teopuu 3a 2eomopghorosncku npomenu

3a pasnuka OT HBITOCPOYHMTE KAMMATHYHM IPOMEHU, KOMTO Cé OGACHSIBAT C acTpOHO-
MHYHATA TEOPUS, 32 IPOABIKHTEIHATE TeOMOPHOIKKE IPOMEHH He € paspaboTeHa enuHHA
Teopus. B xpas Ha 19 u mavamoro Ha 20 B. mmesrta Ha V. Heiisuc (1899) 3a reorpadckus
UK ¢ MOCYXuNa kaTo obequHsBama Teopus. Tst ce OTHACS O MOCTENEHHNs XAPaKTeD Ha
IpomennTe. B Hest ce m0COYBa, Ye NUKBIBT HA €BOJIOLEA Ha peieda 3amMoupa ¢ MOHMKABAHE
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