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nPE,ll;:IIICJIOBHE 

B BhIllym;eHHoM paHee ny6mmaD;MM no;o; HaSBaHMeM « R'paTlmM o6sop ;o;eHTeJIhHOCTM BCeMMpHOM 

MeTeOpOJIOrMqeCIWM OpraHMSaD;MM, CBHSaHHOM C oRpymaIOm;eM qeJIOBeRa Cpe;O;OM » * 6hlJI C;o;eJIaH o6sop 

npOrpaMMhI BMO no BsaMMo;o;eMCTBMIO qeJIOBeRa M oRpymaIOm;eM ero cpe;O;hl, r;o;e oco6oe BHMMaHMe y;o;e

JIHJIOCh BonpocaM Ha6JIIO;o;eHMH sa aTMOCtPePOM, aTMOCtPepHoro Sal'pHSHeHMII, RJIMMaTOJIOrMM ropO;O;OB, 

Bos;o;eMCTBMII Ha noro;o;y M RJIMMaT M Sal'pHBHeHMH OReaHa. 

Co BpeMeHM Bhlxo;o;a 3TOM rry6JIMRaD;MM B MIOHe 1970 r. OpraHMsaD;MH y;o;eJIHJIa OqeHh 60JIhIIIOe 

BHMMaHMe BonpocaM, CBHsaHHhlM C oRpymaIOm;eM qeJIOBeRa cpe;o;oM. B qaCTHOCTM, 3TOM TeMe 6hIJIM nOCBH

m;eHhl HayqHhle ;o;MCRYCCMM, npoBe;o;eHHhle BO BpeMH COShlBaeMoro pas B qeThlpe ro;o;a BceMMpHoro MeTeo

pOJIOrMqeCROrO R'oHrpecca B anpeJIe 1971 r. I1s6paHHhle yqeHhle npOqJIM OCHOBHhle JIeRD;MM no Ram;o;oM 

MS CJIe;O;yIOID;Mx TeM : 

RpynHoMacIIITa6Hhle aTMoctPePHhIe np06JIeMhl M MX BOSMomHoe BJIMHHMe Ha l'JI06aJIhHhle 

RJIMMaThl ; 

BsaMMOCBHSh Mem;o;y qeJIOBeROM M oRpymaIOm;MMM ero RJIMMaTaMM M 

npo6JIeMhl oRpymaIOm;eM cpe;O;hl, CBHSaHHhle C rM;o;pOJIOrMeM. 

R'poMe Toro, pH;o; 60JIee ROPOTRMX C006m;eHMM 6hlJI C;o;eJIaH npMSHaHHhIMM 3RcnepTaMM B 3TOM 06JIaCTM 

;o;JIH pasBMTMH BonpOCOB, MSJIOmeHHhlX B OCHOBHhlX JIeRD;MIIX. 

OpraHMsaD;MH TaRme CTaJIa aRTMBHO saHMMaThCH no;o;roToBRoM R ROHtPepeHD;MM OpraHMsaD;MM 06'.b
e;O;MHeHHhlX HaD;MM no oRpymaIOm;eM qeJIOBeRa cpe;o;e (CToRrOJIhM, MIOHh 1972 r.). B qaCTHOCTM, ceRpe

TapMaTY ROHtPepeHD;MM 6hIJI npe;O;CTaBJIeH pH;o; OCHOBHhlX ;o;oRYMeHToB C D;eJIhIO ORasaHMH nOMOm;M B 

BhIllOJIHeHMM ero Sa;o;aqM no no;o;rOTOBRe OCHOBOnOJIaraIOm;MX ;o;oRYMeHToB no paSJIMqHhlM BOnpOCaM, 

npe;O;HaSHaqeRHhIX ;o;JIH paCCMOTpeHMH Ha ROHtPepeHD;MM. R'poMe Toro, pH;o; 60JIee ROPOTRMX ;o;oRYMeHToB 

6hlJI HanpaBJIeH ;o;pyrMM yqpem;o;eHMHM OpraHMsaD;MM 06'.be;O;MHeHHhlx HaD;MM ;o;JIH ORasaHMH MM nOMOm;M 

npM no;o;rOTOBRe MX OCHOBHhlX ;o;oRYMeHToB ;o;JIH ceRpeTapMaTa ROHtPepeHD;MM. ,lJ;JIH D;eJIeM ROHtPepeHD;MM 

3TOT MaTepMaJI, HeCOMHeHHO, nOTpe6yeTcH SHaqMTeJIbHO ynJIOTHMTb, M n08TOMY 60JIhIIIaH qaCTb ero, 

BOSMomHO, He 6y;o;eT BRJIIOqeHa B OROHqaTeJIhHYIO ;o;oRYMeHTaD;MIO ;o;JIH ROHtPepeHD;MM. B COOTBeTCTBMM 

C 3TMM 6hIJIO peIIIeHo ony6JIMROBaTb nOJIHOCThIO 60JIbIIIMHCTBO MS 3TMX MaTepMaJIOB, opraHMsoBaHHhlx 

BMO M npe;O;HaSHaqeHHhIX ;o;JIH ROHtPepeHD;MM. 

MomHO JIerRO yBM;o;eTh, qTO JIeRD;MM, npOqMTaHHhIe Ha BCel't'IMpHOM MeTeOpOJIOrMqeCROM R'oHrpecce, 

M ;o;oRYMeHThI, no;o;rOTOBJIeHHhle BMO ;o;JIH ynoMHHYTOM ROHtPepeHD;MM OpraHMsaD;MM 06'.be;O;MHeHHhlx 

HaD;MM, BsaMMHO ;O;OnOJIHHIOT ;o;pyr ;o;pyra, M 3TO npMBeJIO R JIOrMqeCRoMY peIIIeHMIO BhlnycTMTh MX 

COBMeCTHO B HacTOHID;eM ny6JIMRaD;MM. 

* Ceiiqac OHa C'IHTaeTCH nepBoii B HOBOii cepMH nYOJIMHa~Mii « WMO special environmental reports» (Cne~HaJIbHble 
p;OHJIap;bI BMO no npOOJIeMaM oHpyH{aIO~eii cpep;bI). HacToH~aH nYOJIMHawm HBJIHeTCH BTOpoii B 3TOii CepMIT. 



VI nPE.n;IICJIOBIIE 

.H XOTeJI 6hl BhlpaSIITb CBOIO rOpJlqyIO 6JIarO.n;apHOCTb BCeM yqeHbIM, KOTOphle nO.n;rOTOBIIJIII JIeRn;1I1I 
.n;JIJI lliecToro ROHrpecca, a TamKe TeM, RTO npe.n;CTaBIIJI MaTeplIaJI .n;JIJI .n;ORYMeHTOB BMO, npe.n;uaSHa
qeHHhlX .n;JIJI-RoHlJlepeHD;1I1I OOR . .H oc060 nplISHaTeJIeH .n;-py )1;meHMcy T. IIIITepcoHY sa ero pa60TY 
no pe.n;aKTlIpoBaHIIIO 60JIbrnOH qaCTII MaTeplIaJIa, IISJIOmeHHOro B HacTomD;eH ny6JIIIRaD;lIlI. 

)1;. A. )1;aBlIC 
reHepaJIbHhlH CeKpeTapb 



PE3IOME 

HaCTOHm;I1M OT'leT rrOApaSAeJIHeTCH Ha TpI1 rJIaBI.I, B rrepBOM I1S ROTOPhlX paCCMaTpI1BaIOTCH BOrrpOChl 

I1SMeHeHI1H BOSAYiliHOM oRpymaIOm;efr CpeAhl. TIepBhle TpI1 AORJIaAa aTOM rJIaBhl RacaIOTCH TaR HaShl

BaeMoro sarpHSHeHI1JI « HI1SROM ROHIWHTpaU;I1I1 », « cpOHOBoro SarpJISHeHI1JI », ROTopoe HBJIJIeTCJI rJIO-

6aJIbHhlM rro CBoeMY pacrrpOCTpaHeHI1IO IiI B ROTopoe BHOCHT BRJIaA RaR 'leJIOBeR, TaR I1 rrpI1pOAa. B 

'leTBepTOM AORJIaAe orrIiIChlBaeTCJI ceTb CTaHU;I1M BMO, rrpeAHaSHa'leHHhlX AJIJI CJIemeHI1H sa aTI1M TI1rrOM 

sarpHSHeHI1JI. 3arpHSHeHI1e 60JIee BhlCORI1X ROHu;eHTpaU;I1M, ROTopoe ROHu;eHTpI1pyeTCJI B I1HAYCTpI1aJIb

HhlX paMOHax I1JII1 B CTOJII1'lHl>IX paMOHax, JIBJIJIeTCH TeMOM OCTaJIbHhlX AORYMeHTOB, rrOMem;eHHI,IX B aTOM 

rJIaBe. B HeM TaRme 06cymAaeTCJI pOJIb MeTeOpOJIOra B 60Pb6e C SarpJISHeHI1eM BosAyxa IiI B CBHSI1 C 

rrpeAHaMepeHHhlM I1SMeHeHI1eM rrorOAhl I1 RJII1MaTa. 

rJIaBa II OSarJIaBJIeHa « MeTeOpOJIOrI1JI, rrOCeJIeHIiIJI 'leJIOBeRa IiI rrpI1pOAHhle pecypchl ». B aTOM 

rJIaBe BOSAYX OTHOCHT R 'lI1CJIY eCTeCTBeHHhlX pecypcoB, IiI 06cymAaeTCJI Borrpoc 0 BsaIiIMOAeMCTBI1I1 

MemAY 'leJIOBeROM IiI oRpymaIOm;eM ero BOSAYiliHOM cpeAoM. "Y'leT MeCTHoro RJII1MaTa rrpIiI paSMem;eHI1I1 

saBOAa, RpyrrHoro SAaHIiIJI IiIJII1 aaporropTa IiIMeeT BamHoe SHa'leHI1e, IiI, ROHe'lHO, ropOAa cosAaIOT CBOIiI 

c06CTBeHHbIe « RJII1MaTI,I ». PaSBI1BaIOTCH AaJIee aTOT, a TaRme APyrIiIe cpaRTophl, TaRI1e RaR rrpI1MeHeHIiIe 

RJII1MaTOJIOrI1I1 R rrpOAYRTI1BHOCTI1 paCTeHI1M IiI mI1BOTHhlX, JIeCOBOACTBY, TyPI1SMy, 8ROJIOrI1'leCRI1M 

CI1CTeMaM I1 I1CTO'lHI1RaM aHeprI1I1. cha rJIaBa saBepiliaeTCJI paCCMOTpeHIiIeM RJII1MaTI1'leCRIiIX cpaRTopOB, 

CBHSaHHI,IX C pacrrpOCTpaHeHI1eM rrYCThlHb, a TaRme Borrpoca 0 TOM, RaRI1M 06paSOM MeTeOpOJIOrI1'leCRI1M 

rrporHOS MomeT CBeCTI1 AO MI1HI1MyMa rraBOARIiI, sacyxI1 I1 BeTpOBhle 6YPIiI. 

TIoCJIeAHJIJI rJIaBa RaCaeTCJI rI1APoccpephl ; SAeCb paCCMaTpI1BaIOTCJI BorrpOChl SarpJISHeHI1H OReaHOB, 

osep, peR I1 BOAOTOROB. PaCCMaTpI1BaIOTCJI BorrpOChl, RaCaIOm;I1eCH rrepe060ram;eHI1JI BHyTpeHHI1X BOA B 

peSYJIbTaTe. YBeJII1'lI1BaIOm;I1XCJI ROJII1'leCTB rrI1TaTeJIbHhlX Bem;eCTB, a TaRme BorrpOChl, CBHSaHHhle CO 

C6pOCOM THmeJIhlX MeTaJIJIOB I1 I1X BOSAeMCTBI1M. rI1APOJIOrI1'leCRI1e Ha6JIIOAeHI1H IiI rrporHOShl I1MeIOT Bam

Hoe SHa'leHIiIe rrpI1 orrpeAeJIeHI1I1 HaCTOJIm;erO IiI 6YAym;ero Ra'leCTBa BOAhl BHYTpI1MaTepIiIROBhlX BOA. 

B rJI06aJIbHOM MaCIIITa6e SHa'lI1TeJIbHaJI 'laCTb sarpHSHeHI1M rrorraAaeT B OReaHhl 'lepes aTMoccpepy. 

OrrI1ChlBaeTCH aTOT MeXaHI1SM rrepeHoca B oc06eHHOCTIiI OTHOCI1TeJIbHO rrocTyrrJIeHI1H B OReaHhl CBI1Hu;a, 

yrJIeRI1CJIOrO rasa I1 ,I1;,IJ;T. B rrOCJIeAHeM AORJIaAe HaCTOHm;ero OT'leTa paS'bHCHHeTCJI He06xOAI1MOCTb 

COrJIaCOBaHHOM rJI06aJIbHOM CI1CTeMhl CJIemeHI1JI sa MOPCRI1M sarpHSHeHI1eM. 
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IIpocpeccop M. 11. BY.IJ;bIRO, ,ll;HpeRTOp rJraBHoH reocpH3HTIeCROH oocepBaTopIIH, CCCP, JIemIHrpa,ll;, 
R-18, YJI. RapoblmeBa 7. 

J(upew,mop cmapeuuteeo Memeopo.aoeu"lecJl,oeo l-f,aY'tl-f,o-ucc.ae8o8ame.abCw,oeo ul-f,cmumyma CCCP 
(r .aael-f,aJt eeo¢uau"lecw,aJt o6cepeamopuJt) c 1954 e.; y8ocmoel-f, 8b~CuteU l-f,ay"ll-f,ou npeMuu e CCCP
JIel-f,ul-f,cw,ou npeMuu - 8 1958 e. J(-p By8b~W,O Jt8.fl,JtemcJt "l.ael-f,oM-w,oppecnol-f,8el-f,mOM Aw,a8eJ.~uu 
Hayw, CCCP c 1964 e. IIoMuMo moeo, "lmo Ol-f, Jt8.fl,JtemcJt a8mopoM Ml-f,OeO'tUc.ael-f,l-f,MX ny6.aulf,aquu 
no Memeopo.aoeuu u w,.aU.Awmo.aoeuu, 8-p By8b~W,O - a8mop c.ae8ylOUfux w,l-f,ue " «J;Jcnapel-f,ue e 
ecmeCm8el-f,l-f,b~X yc.aoeuJtx », « Ten.aoeou 6a.aal-f,c 3e.A1,l-f,OU noeepxl-f,ocmu », «R.auMam u ~Ual-f,b ». 
Ol-f, maw,~e Jt8.fl,JtemcJt pe8aw,mopOJ'I~ 8eyx am.aacoe no men.ao8oMY 6a.aal-f,cy aeMl-f,OeO utapa. 



XII RPATRHE CBEAEHHR OB ABTOPAX 

,II;-p ,II;m. II. BPIOC, AHpeRTOp KaHaACROrO n;eHTpa rro rrp06JIeMaM BHyTpeHHHx BOA AerrapTaMeHTa rro 
oRpymarom;eR CpeAe, KaHaAa, OHTapHO, BepJIHHrTOH. 

!(upew,mop e.aa8noeo naY"lnO-uCC.ae808ame.tLbCw,OeO y"lpeJIC8enuJl, 808nbLX np06.ae.M, coa8annoeo 8 
1967 e. c lfe.tLb70 uaY"lenuJl, u np08e8enuJl, 06c.ae808anuU ocn08nbLX oaepnbLX cucme.M u np08e8enuJl, 
ucc.ae808anuU no np06.aeMaM O'lUCmw,u 808, eu8pa8.aunu u eu8poepa¢uu. Panee 6bL.a na"la.abnunO.M, 
om8e.tLa Be.aunux oaep om8e.tLenuJl, 8nympennux 808, cnelfua.abnbL.M C08emnUnO.M no 808nbLM 
pecypca.M Rana8cw,oeo Cenpemapuama no nayw,e, 8upew,mopo.M no eu8poMemeopo.aoeuu 8 Rana8-
cnou Memeopo.aoeU"lecnou c.ayJIC6e (1959-1966 ee.) U eu8poJw,emeopo.aoeo.M npu om8e.ae c.ayJIC6bL 
oxpanbL npup08nbLx pecypc08 8 np08unlfuu Onmapuo (1955-1958 ee.). H 8.fI,JI,emcJl, coa8mOpO.M 
88yX 11,nue U ony6.aun08a.a .MnOeO'luc.aennbW cmambU no eu8poMemeopo.aoeuu U 808nbL.M pecypcaM. 
BbL.a npe8ce8ame.tLe.M u.au "l.aeno.M pJl,8a pa60<tux epynn BMO no eu8po.aoeuu u 80 ca.Moeo noc.ae8-
neeo 8peMenu Jl,8.fI,JI,.aCJl, npeau8enmo.M MeJIC8ynap08nou accolfualfuu no uaY"lenU70 Be.aunux oaep. 

IIpo<iJeccop TOHH ,II;m. lJAH,II;JIEP, ,II;errapTaMeHT reorpa<iJHH, ¥HHBepcHTeTcRMR ROJIJIeAm B JIoHAoHe, 
AHrJIMR, JIoHAoH, we 1E 6BT, Toyep CTpHT. 

IIpo¢eccop T. !(JIC. Tfan8.aep - .Maeucmp nayw" 80nmop ¢u.aoco¢uu (JIon80n), Jl,8.fI,JI,emcJl, npo
¢eccopo,M, eeoepa¢uu 8 Ynu8epCUmemcw,0.M no.a.ae8J1Ce 8 JIon8one. 06.aacmb70, nomopou on 8 
nau60.abw,eu cmenemL unmepecyemcJl" Jl,8.aJl,emCJl, n.auMamo.aoeuJl, eop0808, u no amou np06.aeMe 
UM ony6.aUw,08ano .Mnoeo pa60m. B 1968 e. 6bL.a om8emCm8e7inbLM co cmoponbL BlJl0 aa opeanuaa
lfU70 npo8e8e7inou 8 Bp70CCe.tLe .AwJlC8ynap08nou non¢epenlfuu no n.au.Mamy eop0808 u cmpou
me.abnou w,.auMamo.aoeuu, mpy8bL w,omopou ua8anbL 81970 e. Bbwmyna.a 8 w,a"leCm8e 11,Oncy.abmanma 
npa8Ume.tLbCm8a u "laCmnbLX opeanuaalfuu no 11,.auMamo.aoeuu eop0808 u 80 .MnoeUX cmpanax 
"luma.a .aew,lfuu no amoMY 80npocy. 

IIpo<iJeccop 9. 9PI1KCOH, OTAeJI rHAPOJIOrMM HHcTMTYTa <iJH3M'IeCROR reorpa<iJMH YHMBepcHTeTa ¥rrrrca
JIM, lllBeI\MR, ¥rrrrcaJIa 8-75122, II.H. 554. 

H 8.aJl,emCJl, 80w,mopo.M ¢u.aoco¢uu (CmOw,eo.ab.A1,), aanU.Ataem 80.aJICnOCmb npo¢eccopa eu8po.aoeuu 
8 om8eJl,e eu8po.aoeuu uncmumyma ¢uau"lecw,ou eeoepa¢uu ynu8epcumema Ynnca.abL c 1970 e. 
Panee 6bL.a accucmenmo.M npo¢eccopa 8 MeJIC8ynapo8no.M .Awmeopo.aoeu"lecw,o.A1, uncmumyme 8 
CmOw,eOJl,bMe. B me<tenue 8eyx Jl,em maw,JlCe pa60maJl, 8 w,a"leCm8e cmapw,eeo nay"lnoeo compy8nuw,a 
8 w,ma6-11,8apmUpe MeJIC8ynap08noeo aeenmcm8a no amoMnou anepeuu 8 Bene. IIpunuMaJl, 
y<tacmue 8 8eJl,me.tLbnOCmU pa60"leu epynnbL BMO no amMOC¢epno.MY aaepJl,anenu70 u amMoc¢epnou 
XU.MUU (1957-1969 ee.), a 8 nacmoJl,U(ee 8pe.MJI, Jl,8J1,JI,emCJl, 'lMnO.M epynnbL aw,cnepm08 HcnoJl,nu
me.tLbnOeO RO.Mumema no .Memeop0Jl,oeU"leCw,uM acnew,ma.M aaepJl,anenuJl, am.AWC¢epbL. 

ARaAeMHR EBreHMR KOHCTaHTMHOBM'I <DE,II;OPOB, Ha'laJIbHHR rJIaBI-IOrO yrrpaBJIeHHR rHAPOMeTeopo
JIOrM'IeCROR CJIym6M rrpM COBeTe MMHMCTPOB CCCP, CCCP, MOCRBa ,II; -376, rrep. IIaBJIMRa Mopo30Ba 12. 

!( ow,mop eeoepa¢U'lecnux nayw, (JI enunepa8cw,uu eocy8apcm8ennbLu ynu8epcumem) , aw,a8e.Mu11, 
E. R. <J)e80p08 Jl,8J1,JI,emCJl, na'WJI,bnUw,O.M Fu8poMemeop0Jl,oeu"lec11,ou CJl,YJIC6bL CCCP c 1962 e. 
B 1937-1938 ee. 6bLJI, 'lJl,enO.M ap11,mU'leCw,ou a11,cne8u/fuu na nep80u 8 .Mupe 8peu¢y70U(eu cmanlfuu 
« Ce8epnbLu noJl,70c ». B noc.ae8y70U(ue e08bL 6bLJI, opeanuaamopo.M u nep8bLM 8upe11,mOpOM Hncmu
myma npuw,JI,a8nou eeo¢uauw,u Ana8eMuu nay11, CCCP. H8J1,JI,emcJl, 'l.aenO.A1, A11,a8eMUU nay11, 
MOneOJl,bCw,oU Hap08nou Pecny6J1,ZL11,U u 6bL.a 8u/fe-npeau8enmo.M BMO 8 nepu08 c 1963 no 1971ee. 
Aw,a8eMU11, E. R. <J)e80p08 Jl,8.fI,JI,emcJl, a8mOpO.M MnoeO'lUCJl,ennbLX pa60m no eeo¢uau11,e, e.aa8nbL.M 
06paao.A1" no np06J1,eMaM ¢uauw,u o6.aarw8, aw,mU8noeo 80a8euCm8UJl, na noe08y, opeanuaa/fuu u 
mexnunu pa60mbL eu8poMemeop0Jl,oeu"lecw,ou c.ayJIC6bL u np06MMa.M 8aauM08euCm8UJl, 1J,e.tL08ew,a u 
Ow,pya1Ca70U(eu eeo cpe8bL. 



RPATRHE CBEAEHHH OB ABTOPAX XIII 

,IJ;-p X. <DJIOH, MHCTHTYT MeTeOpOJIOrHH, BOHHcRHH YHHBepCHTeT, <DeAepaTHBHaH PeCnYOJIHRa repMa
HHH, BOHH-8HAeHHx 53, AytP AeM XIOreJII> 20. 

!(olf,mop 1-taylf, ((/Jpa1-tlf,rfiypmclf,uu 1-ta Mau1-te y1-tueepcumem, 1934 a.), Re.Ml.aCR Compya1-tUlf,OM 
HeMe1flf,ou MemeOp0.flOau"leclf,ou C.ay'JJC6bL e nepuoa C 1935 no 1961 aa., noc.ae "leao eMY 6bMO npea
.ao'JJCe1-to COaaamb 1-tOeylO If,arfieapy Memeopo.aoauu npu B01-t1-tClf,OM Y1-tueepcumeme. Bbl.a npua.aa
uteN1-tbLM alf,CnepmOM u.au "l.ae1-to.A~ paa.aU"l1-tbLX meX1-tU"leclf,UX If,OMUCCUU BMO U apyaux Me'JJCay1-ta
POa1-tbLX opaa1-tuaalfuU. Eao naY"l1-tble u1-tmepeCbL Om1-tOCRmCR a.aae1-tblM 06paaoJtb If, 06.aacmu a.a06a.ab-
1-tOU 1fUplf,y.aR1fUU amMocrfiepbL, mponU"leclf,OU Memeopo.aoauu U If,.aU.AwmU''leC;;'UM If,0.ae6a1-tURM, 
elf,.alO"laR na.aeOlf,.aUMamo.aoaulO. H e.aRemCR "l.ae1-tOM A;;,aaeMUU 1-taylf, aeM.au PeU1-t-Becmrfia.aUR 
( !(lOCCe.abaOprfi) , H eMe1flf,OU alf,aaeMUU ecmeCmee1-t1-tbLX 1-taylf, (JI eOno.abaU1-ta, ra.a.ae/Caa.ae) U 
"l.ae1-tOM-lf,OppeCn01-taeNmOM Baeapclf,ou alf,aaeMUU 1-taylf, (MlO1-tXeN). 

IIpotPeccop XeJIhMYT E. JIAH,IJ;CBEPr, ,IJ;enapTaMeHT reOtPHSH'IeCRHX HaYR, YHHBepCHTeT IDTaTa MepH
JIeHA, CIIIA, MepHJIeHA 20742, ROJIJIeAIK IIapR. 

llporfieccop Xe.ab.A~ym E. JIa1-tac6epa, Jle.aRlOUfUUCJl e 1-tacmoRUfee epeMR nporfieccopoM no 1-tay"l1-tbLM 
ucc.aeaOea1-tUR.A~ U npeaceaame.aeM ebmYClf,1-tOu If,OMUCCUU no Memeopo.aoauu Y1-tueepcumema utmama 
Mepu.aeNa, UMeem Cmene1-tb aOlf,mOpa rfiu.aocorfiuu, no.ay"te1-t1-tYlO UM e Y1-tueepcumeme (]Jpa1-tlf,rfiypma 
1-ta Mau1-te. Ha npomR'JJCe1-tUU ceoeu aeRme.ab1-tOCmU 01-t aa1-tUMa.a 1-teClf,o.ablf,O alf,aaeMU"teC1f,UX nocmoe 
U 6bL.a auper.,mOPOM no r.,.aUMamo.aoauu e BlOpO nOaOabL CmA U e c.ay'JJC6e aa1-t1-tbLX 06 olf,pY'JJCalOUfeu 
cpeae. He.aRemcR "l.ae1-tOM Halfuo1-ta.ab1-tOU u1-t'JJCeNep1-tou ar.,aaeMUU U "t.ae1-to.A~ AMepur.,a1-tclf,ou 
alf,aaeMUU uClf,yccme U 1-taylf, U PRaa apyaux uaeeCm1-tbLX 06Ufecme. 01-t aemop PJlaa If,1-tua U, r.,P0.AW 
moao, ony6.aur.,oea.a e 1-taY"l1-tbLX 'JJCyp1-ta.aax 60.abutoe "luc.ao cmameu no Memeopo.aoauu U aeo
rfiuaulf,e. B me"te1-tue M1-tOaUX .aem npU1-tUMa.a y"tacmue e aeRme.ab1-tOCmU Ro.A~uCCUU BMO no r.,.au
Mamo.aoauu U e 1-tacmoRUfee epeMR Re.aRemCR npeaUae1-tmOM ROMUCCUU no cne1fua.ab1-tbLM npuMe-
1-te1-tURM .Awmeopo.aoauu U If,.aUMamo.aoauu. 

,IJ;-p PooepT ,IJ;IK. JIMCT, saBeAYIOIIJ;HH JIaOOpaTopHH paAHOaRTHBHoCTH aTMoctPePHhlX pecypcoB HaU;Ho
HaJIhHOrO ynpaBJIeHHH no oReaHY H aTMoctPepe, CIDA, MepHJIeHA 20910, CHJIBep CnpHHr. 

Maaucmp 1-tay1f, no Memeopo.aoauu, a-p P. !('JJC. JIucm C 1950 a. aa1-tUMa.aCR Memeopo.aoaU"leClf,UMU 
ucc.aeaOea1-tURMU no np06.ae.Aw nepe1-toca U ebmaae1-tUR npoaYlf,mOe Raep1-tOaO pacUfen.aeNUR U no 
eonpocy npUMe1-te1-tUR aa1-t1-tbLX 06 amMocrfiep1-tou paaUOa;;,mUe1-tOCmU npu peuteNUU .Awmeopo.aoau
"teclf,UX np06.aeM. B 1-tacmoRUfee epeMJl Re.aRemCJl "l.ae1-tOM pa601leu apynnbL BMO no Me'JJCaY1-tapOa-
1-tblM Memeopo.aoaU"leClf,UM ma6.au1faM, "l.ae1-tO.A~ A.Awpur.,a1-tCIWaO Memeopo.aoau"lecr.,oao 06Ufecmea U 
"l.ae1-tOM AMepUlf,a1-tcr.,oao aeorfiuau"leclf,oao COlOaa. !(-p P. !('JJC. JIucm Re.aJlemCR aemopoM u.au 
coaemopoM 60.aee "leM cop0lf,a 1-taY"l1-tbLX cmameu U If,1-tua no Memeopo.aoaU"leClf,UM eonpocaM U 

. peaalf,mOPOM CMUmC01-tUa1-tclf,ux Memeopo.aoau"leclf,ux ma6.au1f. 

P. A. MARROPMMR, AHpeRTop OTAeJIa MeTeOpOJIOrHH (AOOC) JIaOOpaTopHH aTMoctPePHhlX pecypcoB, 
HYOA, CIDA, CeBepHaH RapoJIlma 27711, PHCepq Tpati:9HrJI IIapR. 

!(upelf,mop omae.aa Memeopo.aoauu Aae1-tmcmea no oxpa1-te olf,pY'JJCalOUfeu CpeabL c 1958 a. no 
1-taa1-ta"le1-tUlO ua H a1fu01-ta.ab1-tOaO ynpae.ae1-tUR no or.,ea1-ty U amMocrfiepe. II peaceaame.ab apynnbL 
ar.,cnepmoe Jfcno.a1-tUme.ab1-tOaO ROMumema BMO no Memeopo.aoaU"leClf,UM acner.,maM aaapRa1-te1-tUR 
amMocrfiepbL ,. aJ.mue1-to Y"lacmeyem e apyeou Me'JJCay1-taPOa1-tOU aeRme.ab1-tOCmU e 06.aacmu Memeo
po.aoauu aaapRa1-teNUJl am.AWcrfiepbL, Re.aRRCb npeaceaame.aeM ucc.aeaOeame.abClf,UX apynn ROMumema 
no np06.aeMaM cOepeMe1-t1-tOaO 06Ufecmea (Comittee on Challenges to Modern Society) U 09CP. 
!(-p Malf,lf,0pMUlf, pa60ma.a e Ra"leCmee Memeopo.aoaa no 06Me1-taM e Bpuma1-tclf,ou .Awmeopo.aoau
"leclf,OU c.ay'JJC6e e 1955-1956 aa. U npenoaaea.a e Jf1-tcmumyme meopemU"leC7WU Memeopo.aoauu 
Ce060a1-toao Y1-tueepcumema Bep.au1-ta e paMlf,aX npoapaJtbMbL euaumoe Y"le1-tbLX e 1968 a. B 1-tacmOJl
Ufee epeMR 01-t Re.aRemCR If,01-tcy.abma1-tmOM RoJtmccuu HRllOC no 1-ta6.alOae1-tURM. Cocmoum "l.ae1-tOM 
AMepUlf,a1-tclf,oao Memeopo.aoau"lec;;,oao 06Ufecmea, Jf cc.aeaOeame.abClf,OaO 06Ufecmea A.AWPURU, U 
u1-tocmpa1-t1-tbM~ "l.ae1-tOM Ropo.aeeclf,oao Memeopo.aoaU"leCROaO 06Ufecmea e JI01-ta01-te. 



XIV RPATRME CBE~EHMH OB ABTOPAX 

,II;-p JIecTep MA tITA, ~MpeRTOp JIa60paTOpMM aTMOCqlepHhlX peCypCOB HaU;MOHaJIbHOrO ynpaBJIeHMH no 
OReaHY M aTMOCqlepe, CllA, MepMJIeH~ 20910, CMJIBep CnpMHr. 

J( ol£mop H,aYl£ (M acca'1{,yaemcl£uu meXH,o.aoaU"teCl£UU UH,cmumym), R8./LRemCR &upel£mopOM .aa6o
pamopuu am.AWcr!iepH,bLX pecypcoe HYOA e Cu.aeep CnpUH,a, Mepu.aeH,o. Cocmoum "lJ.aeH,OM 
Mlwaux H,a/fUOH,a.abH,b~X U .AWJJcoYH,apOOH,bLX lWMumemoe, el£.alO'WR Bce.AtUpH,YlO Memeopo.aoaU'1{,e
Clf,YlO OpaaH,Uaa/fUlO U MeJJCoYH,apOOH,bLU cOlOa aeooeauu U aeor!iuaUl£u,. Bb~.a &e.aeeamOM CIH A H,a 
JReH,eeclf,ou If,oH,r!iepeH,/fuu no noo8omoel£e &oaoeopa 0 8anpe'UfeNUu ROepH,b~X UCnb~maH,UU e 1958 a. 
J(-p JI. Ma'1{,ma npoeo&um U PYl£oeooum H,ay<f,H,b~MU ucc.ae&oeaH,u,RMu e o6.aacmu Memeopo.ao8UU 
8aapR8H,eH,UR am.AWcr!iepb~. J( 0 cepeOUH,b~ 60-x aoooe 60.abW,YlO '1{,aCmb epeMeH,U OH, nocBRmu.a npo-
6.aeMaM ebLnaOeH,UR pa&uoalf,mUeH,b~X ocaOlf,oe. Bbi.a yoocmoeH, 80.aomoU Me&a.au J(enapma.AteH,ma 
mopao8./LU CIHA ; R8./LRemCR '1{,.aeH,OM AMepUlf,aH,Cl£OaO Memeopo.aoaU<f,eCl£OaO o6Ufecmea. J(-p Ma'1{,ma 
- aemop 6o.aee nRmu&ecRmu ny6.au,lf,aLfUu no eonpocaM Memeopo.aoauu 8aapR8H,eH,UR amMocr!iepbL 
npooYlf,maMU ROepH,Oao pacnaoa. 

,Il;mop~m B. MOprAH, ~MpeRTop OT~eJIa Roop~MHaU;MM M 06CJIymMBaHMH Bropo MCCJIe~OBaHMM M ROH
TpOJIH AreHTcTBa no oxpaHe oRpymarom;eM cpe~hl, CllA, BanIMHrTOH O.R. 20460, CB, 4-H M M. CTpMT. 

T-H, MopeaH, RB.aRemCR &upelf,mop0.At Omoe.aa If,oop&uH,a/fuu U 06c.aYJJCUeaH,UR. PaH,ee OH, 6b~.a 
&upelf,mOpOM C.ayJJC6b~ H,a6.alO&eNL~R 8a am.Awcr!iepou npu AaeNmcmee no oxpaH,e olf,pYJJCalOUfeu 
cpeob~ e CeeepH,ou Rapo.auH,e. OH, ma1f,JJCe RB.aR.aCR Oupelf,mop0.At C.ayJJC6bL OaH,H,bLX no na'1{,ecmey 
e080yxa U u8.aY'1{,eH,UlO am.AWcr!iepb~ npu H a/fuOH,a.abH,OM ynpae.aeH,uu no 60pb6e c aaapRaH,eH,UeM 
amMocr!iepbL. 9ma apynna ebmo.aH,R.aa o6Rsamwcmu no c.aeJJCeH,UlO 8a am.Awcr!iepou U pa8pa60mlf,e 
.aa60pamOpH,b~X Memoooe. T-H, Mopaan 00 1965 a. 8aH,UMa.a nocm aCCucmeH,ma np0r!ieccopa naylf, 
06 olf,pYJJCalOUfeu cpe&e eo @.a0pU&Clf,OM ynufJepcumeme. 

,II;-p It. O. MIOHHMX, ,Il;enapTaMeHT qlM3MRM reM~eJIb6eprCRoro YHMBepcMTeTa, <De~epaTMBHaH Pecny-
6JIMRa repMaHMM, reM~eJIb6epr D-69, <DMJIOCOqleHBer, 12. 

J(-p MlOnnux R8./LRemCR pYlf,oeOoume.aeM aeit&e.ab6epaclf,ou .aa60pamopuu no ya.aepo&y-14 u, uc
no.aH,Rem 06R8annocmu oupelf,mopa emopoao uncmumyma r!iU8Ulf,U Teuoe.ab6epaclf,oao yH,UlJepcume
ma. IIpenooaem r!iU8Ulf,y U, e'1{,acmH,ocmu, U80mOnH,YlO aeor!iu8Ulf,y, m. e. npu.AwneH,ue UaOmOnH,bLX 
Memoooe npu pnueH,u,u cne/fu,a.abH,bLX np06.aeM Memeopo.a08UU, aeo.aoauu U olf,eaH,oapar!iuu. 

IIpoqleccop MOPPMC HEMBEPrEP, ,Il;enapTaMeHT MeTeOpOJIOrMM RaJIMqlOpHMMCRoro YHMBepcMTeTa, 
CllA, RaJIMqlopHMH, 90024, JIoc-AH~meJIec. 

IIo.ay<f,u.a cmenenb oOlf,mopa r!iu.aocor!iuu e TJulf,aaclf,o.A'" yH,ueepcumeme, Olf,OH,'1{,ue Macca<tY8emCl£u,u 
meXH,o.aoaU'teclf,UU uH,cmumym. Pa60ma.a e BIOpO n080&b~ CIHA e nepu,oo c 1930 no 1940 aa., 
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rJIABA I 

~3MEHEH~fI B B03AYWH0l1 OKPY}f{AlOutEl1 CPEAE 





1Il'()WmlHI.I I\.]'nlIltHIACIIl'I'AHIIOI'{) :\,\1'I'WHlEIIIIH A'I'!\J()CIIIEI'hl II EI'I) BO:nlO'iIWOE 
()'I'I'AJlmllIm 11,\ 11' . .JIIllHNm :mMIIOI'O IIIAPA * 

B. 1' . .IJ:m. 13n.IIHII 

BBE,n;EHITE 

O~eBH~HO, ~TO KnHMaT 3eMnH H3MeHHnCH 3a rrOCne~Hee BpeMH. 3TH 

H3MeHeHHH HC~HcnHroTcH B MaCIDTa6ax BpeMeHH OT ~eCHTHneTHM HnH CTOneTHM ~O 

COTeHh MHnnHOHOB neT. KnHMaT 3eMnH H3MeHHnCH OT CypOBbIX ne~HHKOBbIX ycno

BHM K TerrnOMY HnH ~apKoMy TporrH~ecKoMy pe~HMy. O~HaKO, 60nee 3Ha~HTenh

HhlM, ~eM 8TH H3MeHeHHH, B03MO~HO, HBnHeTCH TOT ~aKT, ~TO Ha rrpOTH~eHHH OKO

no ceMHCOT MHnnHOHOB neT, B Te~eHHe KOTOPbIX cyrn;ecTBoBana ~H3Hh Ha 3eMne, 

KnHMaT H3MeHHnCH nHIDh B rrpe~enax, He rrpe~cTaBnHrorn;HX yrpo 3bI ~nHBbI~HBaHHH. 

3Ha~HTenhHO 60nee HHTepeCHhlM, ~eM caMH KnHMaTH~eCKHe H3MeHeHHH, KOTophle, 

6e3ycnoBHo, rrpOHCXO~HnH, 6hlna y~HBHTenhHaH cTa6HnhHOCTh, xapUKTepHaH ~nH 

KnHMaTa B Te~eHHe TaKoro rrpo~on~HTenhHoro BpeMeHH C y~eToM 3KCTpCManhHhlX 

ycnO·BHM, rrpeBanHpyrorn;FIX BO BCeJleHHoM. 

TeM He MeHee, H3MeHeHHH KnHMaTa o~eHh Ba~HbI ~nH ~enOBeKa. XOTH 

~H3Hh Ha 3eMne H coxpaHHnaCb HeCMOTpH Ha KJlHMaTH~eCKHe H3MeHeHHH, ~eno

BeK H ~HBHnH3a~HH cerO~HH 60nee ~yBcTBHTenhHhl K H3MeHeHHHM KnHMaTa. 

Borrpoc 3aKnro~aeTcH He B TOM, KaK ~enOBe~eCTBO Mo~eT BbI~HTh, a KaK coxpa

HHTh COBpeMeHHYro KynhTypy H TeXHH~eCKHM rrporpecc. IToBhlrneHHe YPOBHH rro

BepXHOCTH OKeaHa Ha rrHTh MeTpOB Bhl30BeT 6e~CTBHe BO MHorHX rYCTOHaceneH-

HhlX paHOHax 3elvWH. O~HaKO, 3a rrocne~HHe ~eCHTh ThlCH~ neT ypOBeHh Mopn 

H3MeHHnCH,rrO-BH~HMOMy, Ha 50 MeTpoB. KnHMaT, 6e3ycnoBHo, H3MeHHTCH B 

6y~yrn;eM, H ~enOBeK ~on~eH 6y~eT rrpHHHTh 8TH H3MeHeHHH, KaK HarrpaBnHrorn;He 

ycnoBHH CBoeH 6y~yrn;eM ~eHTenhHOCTH. 

aTMoc~epy 3arpH3HHTenH. Borrpoc orrpe~eneHHH, ~eMcTBHTenhHo nH 8TO TaK H 

KaKOBhl rrocne~CTBHH TaKoro B03~eMcTBHH, HBnHeTCH Hay~HhlM BorrpocoM rrepBocTe

rreHHoM Ba~HOCTH ~nH ~enOBe~eCTBa. MHorHe y~eHble 3aHHManHCh aHanH30M 

8Toro Borrpoca 3a rrocne~HHe ~ecHTHneTHH,H rronHhlM rrepe~eHh CChlnOK 6hln 6hl 

o~eHh ~nHHHhlM. OC06hlH HHTepec, o~HaKo, rrpe~cTaBnHeT o630pHaH CTaThH 

JIaH~c6epra (1970 r.') H pa60Ta YHncoHa (1970 r.) "BnHHHHe ~enOBeKa Ha rno-

6anhHYro oKpy~arorn;yro cpe~yll. 

Ha illecToM KOHrpecce BMO. 



4 METEOPO]OrHH H OKPY*AIDmAH ~E]OBEKA CPE~ 

nOC]E~HHE K]HMATH~ECKHE H3MEHEHHH 

npe~Ae ~eM KpaTKO paCCMaTpHBaTb HeKOTOphle TeOpHH H3MeHeHHH K~HMaTa 

H rrhlTaTbCH O~eHHTb B03MO~Hhle B~HHHHH AeHTe~bHOCTH ~e~OBeKa, OCTaHOBHMCH 

Ha AalIHhlX, KOTOPhlMH MhI B HaCTOHII\ee BpeMH pacrrO~araeM, 0 rrporrmhIX H3MeHeHHHX 

K~HMaTa 3eM~H. OAHaKO rrOCKO~bKY B AaHHOH paOOTe B OCHOBHOM paCCMaTpH

BaIDTCH H3MeHeHHH B MacrnTaoe OT CTa AO AecHTH ThlCH~ ~eT, Mhl orpaHH~HMcH 

orrHcaHHeM H3MeHeHHH, rrpoHcrneArnHx rroc~e rroc~eAHero ~eAHHKoBoro rrepHoAa, 

T.e 3a rroc~eAHHe AecHTb ThlCH~ ~eT. 

HerrocpeACTBeHHhle H3MepeHHH pe~HMa T8MrrepaTyphl H ocaAKoB Y 3eM~H 

rrpoH3BoAHTCH B Te~eHHe-rroc~eAHHX CTa - ABYXCOT ~eT. ~HC~O To~eK, B KOTO

phIT 3a rroc~eAHHe CTO ~eT rrpoBoAH~HCb H3MepeHHH, HaCTO~bKO Be~HKO, LITO 

MO~HO AOBO~bHO TO~HO rrpoc~eAHTb 3a r~ooa~bHhlMH H3MeHeHHHMH. MHT~e~~ 

(1970 r.) CYMMHpOBaJI HX B BHAe rpa<pHKoB, Ha KOTOPhIX OhmH rrOKa3aHhI M3MeHe

HHH C 1870 r. (pMC. 1). PerY~HpHoe rrOBhlrneHHe TeMITepaTyphI Hao~IDAaeTcH KaK 

B CeBepHoM, TaK H B ID~HOM rro~yrnapHflx B Te~eHMe rrepHoAa& rrpHo~M3HTe~bHo, 

C 1880 rro 1940 rr., COCTaB~flfl 0,5~ A~fl paHoHa Me~AY 60 ID.rn. H 600 c.rn. 

3TH rrOBhlrneHHfl Aa~e OO~brne, eC~M B3flTb rnMpOTHhIH rrOflC 600 c.rn. - 800 c.rn. 

waKTH~eCKM, cpeAHerOAOBafl TeMrrepaTypa A~fl illrrH~oepreHa 3a 3TOT rrepMOA yBe~M

~H~aCb rrpMO~M3HTe~bHO Ha 5 0 C. C 1940 r. Hao~IDAaeTcfl rrOHM~eHMe TeMrrepaTyphl, 

KOTopoe HaHoo~ee flPKO Bhlpa~eHo B ceBepHhlx rro~flpHhIX paHoHax. K~HMaTM~ecKHe 

H3MeHeHHfl, rrpoHcrneAillHe B rrepBoH rrO~OBMHe BeKa, a KOTOPhIX TO~bKO LITO 

yrroMHHa~OCb, corrpoBO~Aa~HCb oTcTyrr~eHMeM ~eAHMKOB, ocooeHHO 3aMeTHhlM B 

CKaHAHHaBHH. TO~II\MHa ~bAa, nOKphIBaIW1,erO CeBepHhIH ]eAOBMThIH OKeaH, 3HaLIM

Te~bHO yMeHbrnM~aCb, H ID~Hhle rpaHH~hI ApeHcpa ~bAa Ha ceBepe AT~aHTMLIeCKoro 

OKeaHa oTcynH~H K ceBepy. TaKMM oopa30M, 3HaLIMTe~bHO y~y~rnM~Hcb yC~OBMfl 

HeCMOTpfl Ha TO, LITO Ha nepHOA AO 1750 r. AaHHhlX Herr08peAcTBeHHhlx 

Hao~IDAeHHH HeT, cYII\eCTByeT flBHoe AOKa3aTe~bCTBO Taro, LITO B 3TOT HCTOPH

~eCKHH nepHOA npoHcxoAH~H CYII\eCTBeHHhle K~HMaTM~eCKMe H3MeHeHHfl. ]eAHHKM 

B CKaHAHHaBHH, HarrpHMep, 3HaLIMTe~bHO rrpOABHHY~MCb rro cpaBHeHHID C rrepllOAoM 

1600-1750 rr. KorAa OHM AOCTHra~H CBoero MaKCHMa~bHoro pa3Mepa, CO BpeMeHH 

rroc~eAHero ~eAHHKOBoro rrepHoAa (A~bMaHH, 1953 r.). waKTMLIecKM, 3arrMCH 

rroKa3hlBaIDT, ~TO ~eAHMKH rrpoABMra~Mcb Ha YLIacTKM, paHee 3aHMMaeMhle LIenOBe~ 

KOM, H pa3pyrna~H 3AaHHfl M oopaoaThIBaMhle 3eM~M. 3TOT rrepHOA, MCLIHCJIfleMhlH 

B HeCKO~bKO COT JIeT, Ohm l-la3BaH "MaJIhIM JIeAHHKOBhIM rrepMOAOM". C APyroH CTO

POHhl, CYII\eCTByeT AOKa3aTeJIbCTBO, ~TO rrpMMepHO B 1000 r. AO H.3. B CKaH~HHa

BHH rrpaKTH~eCKH He CYII\eCTBOBa~o ~eAHMKOB. Bo BpeMfl 3Toro, TaK Ha3hlBaeMoro, 

"KJIMMaTH~eCKoro orrTHMyMa" JIeca BTopra~HCb Ha YLIacTKM, rAe ceroAHfl AepeBbfl 

He MoryT paCTH. 



H3MEHEHMR B B03~YillHOM OKPYMAIDillEM CPE~E 

HaH60Hee 3aMeqaTeHbHHe ~aHHHe Ha6HID~eHH~ 6HHH He~aBHO orry6HHKoBaHU 

~aHcraap~oM (1969 r.), KOTopHe rr03BOHHIDT HaM KOHHqeCTBeHHO orrpe~eHHTb, 
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KaKMe TeMrrepaTypHHe H3MeHeHHH HMeHH MeCTO 3a rrOCHe~HHe ~eCHTKH THCHq HeT. 

ATMoccpepHbI~ KHCHOpO~ CO~ep)KHT ~Ba OCHOBHbIX H30Torra, 0 18 H 0 16 • 3TH ~Ba 
H30Torra rrpHCYTCTBYIDT TaK)Ke B Bo~e. TaKHM 06pa30M, ~Ba THrra BO~H, cy~ecTByID

~He B rrpHpo~e, HMeIDT HeCKOHbKO pa3HHqHHe cpH3HqeCKHe H XHMHqeCKHe CBO~CTBa. 

BOHee TH)KeHaH Bo~a, co~ep)Ka~aH H30Torr 0 18 , HMeeT ~aBHeHHe rrapa C 60Hee 

HH3KHM HacH~eHHeM. B CHHY GTOrO, OTHOilleHHe 0 18 K 016KoH~eHcHpoBaHHo~ BO~H 
CTaHOBHTCH pa3HHM B 3aBHCHMOCTH OT TeMrrepaTypH KOH~eHcaqHH. ITOGTOMY 

H3y~eHHe GTOrO OTHOilleHHH B ~O)K~e HHH CHere ~aCT HHcpopMaqHID 06 YCHOBHHX, 

rrpH KOTOPHX 06pa3YIDTcH oca~KH. COBpeMeHHbI~ He~HHo~ KyrroH, KOTOPbI~ rrOKpbI

BaeT rpeHHaH~HID, rrpe~cTaBHHeT c060~ CKorrHeHHe CHera 3a MHorHe THCHqH HeT. 

Cep~qeBHHa Hb~a rrpOXO~HT OT BepillHHH cOBpeMeHHoro He~HHoro rroKpoBa ~o rro

BepxHocTH 3eMHH, rrpe~cTaBHHH~TaKHM 06pa30M, rrOrrepeqHOe CeqeHHe oca~KOB 

3a rrOCHe~HHe CTO THCHq HeT. OTHoilleHHe H30Torra 0 18 K 0 16 rrOKa3HBaeT 3HaqH

TeHbHble KOHe6aHHH GKBHBaHeHTHo~ TeMrrepaTypbI, KOTopble MO)KHO BbIBeCTH HB 

OCHOBaHHH OTHOilleHHH H30TorrOB. O~HaKo 3Ta TeMrrepaTypa COBceM He 06H3aTeHb

HO COOTBeTcTByeT TeMrrepaType Ha orrpe~eHeHHOM ypOBHe aTMoccpepH, rrOCKOHbKY 

TOH~a rpeHHaH~CKoro KyrroHa, a TaK)Ke YPOBeHb KOH~eHcaqHH B aTMoccpepe,MorHH 

H3MeHHTbCH co BpeMeHH, rrpOille~illero rrOCHe rrOCHe~HHX KpyrrHHx OHe~eHeHH~. TeM 

He MeHee, H3yqeHHe GTHX TeMrrepaTypHHX KOHe6aHH~ rrpe~CTaBHHeT 60HbillO~ HHTe

pec (pHC. 3). ~OBOHbHO HH3KHe TeMrrepaTypH, rrpeBaHHpOBaBillHe B XYIT H XYlli 

BeKax, TaK)Ke XOPOillO BH~HbI, KaK OTHOCHTeHbHO TerrHbI~ rrepHO~, KOTOPbI~, OqeBH~HO, 

HMeH MeCTO rrpH6HH3HTeHbHO B 1000 r. ~o H.G. Pe3KHe H3MeHeHHH rrpoH30illHH 

OKOHO ~eCHTH THCHq HeT Ha3a~, KOTopHe, rro Bce~ BepOHTHOCTH, CBH3aHH C 6HCT

pHM TaHHHeM c~eCTByro~HX He~HHKOB CKaH~HHaBHH H CeBepHOR AMepHKH. 

TaKHM 06pa30M, H3MeHeHHH, rrpOHCille~illHe 3a rrOCHe~HHe ~eCHTb THCHq 

HeT, XOPOillO BOCCTaHaBHHBaIDTCH pa3HHqHHMH crroc06aMH, H OHH, 6e3YCHOBHO , 

OKa3aHH 60Hbilloe BHHHHHe Ha qeHOBeKa H ero ~eHTeHbHOCTb. TaKHe H3MeHeHHH 

OTHID~b He OrpaHHqHBaHHCb rrOHHpHHMH paHOHaMH, a Ha6HID~aHHCb TaK)Ke B 60Hee 

HH3KHX illHpOTax, qTO MO)KeT 6bITb rrpo~eMOHCTpHpOBaHO Ha rrpHMepe H3yqeHHH 

rrHHbqH B paRoHe BoroTH, KOHYM6HH. IToBHilleHHe TeMrrepaTYPH, rrpOHCille~illee 

rrpH6HH3HTeHbHo ~eCHTb THCHq HeT Ha3a~, cocTaBHHHo, OqeBH~HO, OKOHO 50c 
(pHC. 4). 

BA~HHE ITPO~ECCH ~AR KAHMATH~ECKHX H3MEHEHHM 3A ITEPHO~H ~O HECKOAbKHX 

THCR~ AET 

ITOCKOHbKY MH paccMaTpHBa8M Dorrpoc 0 B03MO)KHhlX BHHHHHHX 3arpH3HeHHH 

aTMoccpepH Ha KHHMaT 38MHH, TO MH OrpaHHq~MCH paCCMOTp8HH8M cpH3HqeCKHX rrpo

qeccoB, KOTOPH8 MoryT OKa3aTb BHHHHHe Ha rrepHO~ B ~eCHTb, CTO H HeCKOHbKO 

TaK, HarrpHMep, B03MO)KHHe KHHMaTMQeCKH8 H3MeH8HHH, rrpOHCille~illHe 
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B rrepHO~ ropOOOpa30BaHHR, H3MeHeHHR, KOTOphle,OeCCrrOpHO,CBR3aHhl C rrO~RpHhlM 

o~y~~aHHeM H~H H3MeHeHHeM cymH H pacrrpe~e~eHHeM MOPR, He paccMaTpHBaIDTcR. 

He paccMaTpHBaeTcR TaK~e oO~bmaR qaCTb K~HMaTHqeCKHX H3MeHeHHM, Bhl3BaHHhlX 

H3MeHeHHeM OpOHThl 3eM~H (MH~aHKOBHq, 1930 r.). 

llpe~~e Bcero OY~YT paccMaTpHBaTbcR Te K~HMaTHqeCKlle ll3MeHeHeHHR, 

KOTophle Mor~H Ohl B03HHKHYTb B pe3y~bTaTe ll3MeHeHHR oo~eM CO~HeqHOM pa~Ha

lI,Hll, ~ocTHraID~eM 3eM~ll H~H BbI3BaHHoM BY~KaHHqeCKOM ~eRTe~hHocTbID, KOTopaR 

rrOB~HR~a Ha xapaKTepHcTHKll rror~o~eHHR H pacceRHHR aTMoc¢ephl 3eM~H. ilSMe

peHHR oo~ero KO~HqeCTBa CO~HeqHOM pa~Hall,HH, ~ocTHraID~eM 3eM~H, rrhlTa~HCb 

rrpoH3Bo~HTb rro Hao~ID~eHHRM C rroBepxHocTH 3eM~H B TeqeHHe rrpHo~ll3HTe~bHo 

CTa ~eT, HO 3TO Bcer~a Ohl~O Tpy~HO c~e~aTb ll3-3a rror~o~aID~HX II paccellBaID

~HX CBOMCTB aTMoc¢ephl 3eM~H. il3MeHeHHR, HaO~ID~aeMhle Ha rrOBepXHOCTH 3eM~H, 

MoryT OhlTb, TaKHM oopa30M, pe3y~bTaToM H3MeHeHllR MYTHOCTH aTMoc¢ephl, a He 

H3MeHeHHR CO~HeqHOM rrOCTORHHOM. lloc~e~Hlle ll3MepeHllR, rrpOBO~llMhle C BhlCOT

HbIT mapOB-30H~OB H co crrYTHHKOB, rrOKaShlBaIDT, qTO H3MeHeHHR oo~eM CO~Heq

HOM pa~Hall,HH 3a rroc~e~HHe ~ecRTb ~eT cocTaB~RIDT, rro BceM BepoRTHoCTH, 

MeHbme 0,5%. Ho ~a~e 0,5% - OqeHb oO~bmoe 3HaqeHHe, KOTopoe, oesyc~oBHo, 

oy~eT HMeTb cy~ecTBeHHoe B~HRHHe. Ha K~HMaT 3eM~H. l103TOMY MbI He Mo~eM 

HCK~IDqHTb arrpHopH, qTO rroc~e~HHe K~HMaTHqeCKHe H3MeHeHHR, XOTR Ohl qaCTHqHO, 

Ohl~H Bhl3BaHhl H3MeHeHHRMH oo~eM CO~HeqHOM pa~Hall,HH. 

~eMCTBHe By~KaHoB Ha 3eM~e MeHReTCR. MHTqe~~ (1970 r.) H3yqH~ 

Bce OCHOBHhle H3Bep~eHHR By~KaHoB, HaqHHaR C 1855 r. H B03MO~Hhle KO~HqeCTBa 

rrhl~H, BhlopomeHHoM B aTMoc¢epy 3eM~H. (pHC. 5). EO~bmaR qaCTb rrhl~H, BhlOpO

meHHoM BO BpeMR H3Bep~eHHR, .n;OCTHraeT cTpaToc¢epbI H, KaK rrOKaSbIBaIDT TOqHhle 

~aHHhle, B TeqeHHe ro~a H~H ~ByX HaXO~HTCR B cTpaToc¢epe. ll03TOMY TaKoe 

rrocTyrr~eHHe rrhl~H, HCqHC~ReMoe ~eCRTKaMH MH~~HOHOB TOHH, rrpH KpynHhlx H3Bepx8-

HHRX Morno OKa3hlBaTb B~HRHHe Ha pa~HoaKTHBHhle CBoMcTBa aTMoc¢ephl 3eM~H B 

TeqeHHe HeCKO~bKHX ~eT. il3MeHeHHR BY~Ka3.HqeCKOM ~eRTe~bHOCTi1 3a rroc~e~HHe 

10 000 ~eT TaK~e Mor~H rrOB~HRTb Ha K~HMaT 3eM~H. 

BHyTpeHRR 8HHaMHKa CHCTeMhl aTMoc¢epa-oKeaH-~e8HHK 

O~HaKO H3MeHeH~R K~HMaTa 3eM~H He OOR3aTe~bHO ~O~~Hhl Ohl~H OhlTb 

BbI3BaHbI BHemHHMH rrpHqHHaMH. <]?MSHqeCKaR CHCTeMa, BK~IDqaID~aR aTMoc¢epy, 

OKeaH H BO~y, CKPbITYID B ~e~HHKax, Mo~eT rrpH,ll,TH B 3HaqHTe~bH::'Ie Ko~eoaHHH, 

BbI3BaHHble TO~bKO BHyTpeHHHMH npOll,ecCaMH. KaK 6bWO YKa3aHo ~OpeHlI,OM 

(1968 r.), cy~ecTByIDT HeKoTopble ¢H3HqeCKMe cHcTeMhl, CTaTHCTHKa KOTOPhlX, 

rrpoBo~HMaR B TeqeHHe KaKHX-TO Heonpe~e~eHHhlx HHTepBa~GB BpeM8HH, ohl~a 

yHHKa~bHo orrpe~e~eHa rro OCHOBHhlM ¢H3HqeCKllM 3aKOHaM H BHemHHM B03~eHcTBHRM. 

---------------
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B TO BpeMJI KaK CYII\eCTBYIOT .n;PyrHe CHCTeMbI, .n;JIJI KOTOPbIX GTO He rrpHeMJIeMO. 

CYII\eCTBYIOT TaK~e CHCTeMhl, CTaTHCTHKa KOTOPhlX, rrpOBo.n;HMaJI B Te~eHHe .n;JIHTeJIb

HbIT HHTepBaJIOB BpeMeHH, 3Ha~HTeJIbHO pa3JIH~aeTCJI rrpH rrepexo.n;e OT o.n;Horo HH

TepBaJIa K .n;pyrOMY. B HaCTOJIII\ee BpeMJI eII\e CJIHmKOM MaJIO H3BeCTHO 0 TaKOM 

CHCTeMe, KaK aTMoc~epa-OKeaH-JIe.n;HHK, ~To6hl MO~HO 6hlJIO orrpe.n;eJIHTb, K KaKOMY 

THrry CHCTeM OHa OTHOCHTCJI. HaH60JIee cOBepmeHHhle .n;HHaMH~ecKHe Mo.n;eJIH aTMO

c~epbI MoryT C03,n;aTb cpe.n;HIOIO CTPYKTyPY aTMoc~epbI H cooTBeTcTBYIOII\ee pacrrpe

.n;eJIeHHe ~eTpa KaK ~YHK~HIO mHpoThl H BbICOTbI B BaBHCHMOCTH OT HHTeHCHBHOCTH 

H pacrrpe.n;eJIeHHJI rrocTyrralOII\eM COJIHe~HOM pa.n;Ha~HH, xapaKTepHcTHK rroBepxHocTH 

3eMJIH H BpaII\eHHe 3eMJIH. (MaHa6e H CTpHKJIep, 1964 r.). BpeMJI, Heo6xo.n;HMoe 

.n;JIJI HacTpoMKH rrpOH3BOJIbHOrO Ha~aJIbHOrO rrOJIJI rro HarrpaBJIeHHIO cpe.n;HeKJIHMaTH

~ecKoro, orrpe.n;eJIJIJIOCb o~eHb TO~HO. 3KcrrepHMeHThl YKa3bIBalOT Ha TO, ~TO 

Heo6xo.n;HMoe B rJI06aJIbHOM MacmTa6e BpeMJI COCTaBJIJIeT rrOpJI.n;Ka HeCKOJIbKHX MeCJI

~eB. HeCMOTpJI Ha TO, ~TO HHTepeCHO 6bIJIO 6bI orrpe.n;eJIHTb TY cpe.n;HIOIO CTPYK

TYPY, BepTHKaJIbHO H MepH.n;HaHaJIbHO COOTBeTCTBYIOII\YIO orrpe.n;eJIeHHbIM BHemHHM 

BJIHJIHHJIM, rrOHHMaHHe KJIHMaTH~eCKHX H3MeHeHHM, KOTopbIe rrpOH30mJIH B Te~eHHe 

rrOCJIe.n;HHX 10 000 JIeT, 06JI3aTeJIbHO BKJIlOqaeT H3y~eHHe 8HHaMH~ecKoro B3aHMO-

8eMCTBHJI Me~8Y aTMocwePHOM gHpKyJIJIgHeM, gHpKyJIJIgHeM OKeaHa H o6pa30BaHHeM 

H Hc~e3HOBeHHeM JIe8HHKoB. O~eBH.n;Ho, OKeaHbI H JIe.n;HHKH orrpe.n;eJIJIIOT xapaKTep-

HYIO mKaJIY BpeMeHH KJIHMaTH~eCKHX H3MeHeHHM. 

B rrOCJIe.n;Hee BpeMJI 6bIJIO rrpoBe.n;eHo 60JIbmOe ~HCJIO HCCJIe.n;oBaHHM, B 

KOTOPbIT HCrrOJIb30BaJIHCb pa3JIH~Hble Mo.n;eJIH, .n;JIJI 06'bJICHeHHJI xapaK'repa .n;HHaMI1-

~eCKoro D3aHMo.n;eHcTBHJI Me~.n;y aTMoc~epoM, OKeaHOM H MaCCHBaMH JIb.n;a B 

rrOJIJIpHbIX paMoHax (Ey.n;hlKO, 1968 r.; 3PHKCOH, 1968 r.; WJIeTqep, 1968 r.; 

BeHJI, 1968 r.; BopTHHrToH, 1968 r.). B 60JIbmHHCTBe GTI1X HCCJIe.n;o3aHHM He

KOTopble Ha5JIIO.n;aeMble ~H3H~ecKHe B3aHMOCBJI3H JIBJIJIIOTCJI oCHoBorr .n;JIH 60JIee HJIH 

MeHee CTPOMHOM TeopHH 3Ha~eHHJI KOHKpeTHblx rrpou;eCCOB, 06'bHCHHIOII\HX KJIHMaTH-

~eCKHe H3MeHeHHH, KOTophle HMeJIH MeCTO B rrpOmJIOM. B CBH3H C ~pe3Bhl~aHHoM 

CJIO~HOCTblO B3aHMo.n;eMcTBHJI Me~.n;y aTMoc~epoM, OKeaHaMH H JIb.n;OM BhlBO.n;hl 

HHKor.n;a HeJIb3JI C~HTaTb OKOH~aTeJIbHhlMH. C .n;PyroM CTOPOHhl, Ha6JIIO.n;aeMaH ~H3H

~eCKaH B3aHMOCBJI3b .n;OJI~Ha CJIY~HTb OCHOBaHHeM .n;JIH pa3pa6oTKH 60JIee COBepmeH

HbIX Mo.n;eJIeM, KOTopble 6bI orrpe.n;eJIHJIH HaH60JIee Ba~Hble ~aKToPbI .n;JIH KJIHMaTH~ec

KHX H3MeHeHHH B Te~eHHe rrepHo.n;oB B HeCKOJIbKO ThlCJI~ JIeT. 

C GTOM TO~KH 3peHHJI HHTepecHo oTMeTHTb, ~TO COJIeHOCTb rroBepxHocT

HbIX BO.n; ATJIaHTH~ecKoro OKeaHa 3Ha~HTeJIbHO Bblme, ~eM THxoro. B GTOM CBH3H 

BeHJI oTMe~aeT, ~TO pacrrpocTpaHeHHe apKTH~ecKHx rraKOBhlX JIb.n;OB B ceBepHoM 

~aCTH ATJIaHTH~ecKoro OKeaHa a6COJIlOTHO OTJIH~aeTCJI OT aHaJIOrH~HOro pacrrpo

cTpaHeHHH B THXOM OKeaHe H .n;eJIaeT BhlBO.n;, ~TO COJIeHOCTb rrOBepXHOCTHbIX BO.n; 

HMeeT 60JIbmOe 3Ha~eHHe .n;JIH rrpou;eccoB o6pa30BaHHH JIb.n;a H rJIy6HHHhlx OKeaHCKHX 

BO.n;. 
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BopTHHrTOHYKa3hlBaeT Ha ~pyrol HHTepeCHhll ~aKT. Bo BpeMH nOCHe~

Hero OHe~eHeHHH HeOOHbIIIOH npou;eHT BO~bI, OOHapYJKeHHbII B HaCTOHIIlee BpeMH 

MHPOBbIX OKeaHax, ObWIlCKPbIT Il B He~HHKax.CHe~OBaTeHbno,cpc~nHH COHOHOG'rb MH

POBbIX OKeaHOB 10 000 HeT Ha3a~ MOrHa 6bITb Ha O~Hy TbICHt!HyJO BbIIIIC, LJ.8M B BaCTOH

IIlee BpeMH. TaKaH Macca BO~hl co cpe~Hel TeMnepaTypol, paBHol TeMnepaType 

B r~yoHHax OKeaHa B HacToHIIlee BpeMH, (nopH~Ka HeCKOHbKHX rpa~ycoB), oyeT 

HeCK0HbKO nHoTHee, LJ.eM HJOoaH Macca BO~hl B OOHbIIIHHcTBe OKeaHOB. M3 8Toro 

BopTHHrToH ~eHaeT BhlBO~, LJ.TO nocKoHbKY npecHaH Bo~a, oopa30BaBIIIaHcH B 

pe3YHbTaTe TaHHHH Hb~a B KOHu;e nocHe~Hero He~HHKoBoro nepHo~a, c~eHaHa 

3HaLJ.HTeHbHbII BKHa~ B nOBepXHOCTHble BO,n;bI oKeana, KOJlJifLJ.8CTEO 

rHy6HHHOH BO~bI MHPOBhlX OKeaIIOB, naBepHoe, YM8HbIlfJifHOCb 

3a CLJ.eT OOMeHa C nOBepXHOCTHOH BO~OH B TeLJ.eHHe 3HaLJ.HTeHbHoro ~pOMeJKyTKa 

BpeMeHH, B03MOJKHO,B H8CKOHbKO ThlCHLJ. HeT. Tpy~HO YCTaHOBHTb, OhlHO HH 8TO 

TaK HHH KaK-TO HHaLJ.e, XOTH HeKOTopble reOHOrHLJ.eCKHe ~aHHble nO~TBepJK~aWT 

3Ty B03MOJKHOCTb. B HWOOM CHYLJ.ae npH HCCHe~OBaHHHX B03MOJKHbIX KHHMaTHLJ.eCKHX 

H3MeHeH:2IH HYJKHO H3YLJ.HTb 3Ty BepOHTHOCTb npH nOMoIIlH OOHee COBepIIIeHHblX Mo~e-

HeH B3aHMo~elcTBHH MeJK~y aTMoc~epOH H OKeaHaMH. 3TO cnpaBe~HHBO TaKJKe H 

~HH HCCHe~OBaHHH B03MOJKHbIX 3~(peKTOB HCLJ.e3HOBeHHH nHaCTOB Hb~a, nOKphlBaw

IIlHX CeBepHbIH ne~OBHTbII OKeaH (Ey~bIKO). rrpHBe~eHnble npHMepbI CHYJKaT MlIIIb 

HHHWCTpaU;HeH ~H3HLJ.eCKHX npou;eCCOB H B3aHMo~elcTBHI, KOTophle 06H3aTeHbHO 

Heo6xo~HMO YLJ.HThlBaTb npHHcc~e~OBaHHHX TaKoro po~a. ~aHbHelIIIero HCCHe~OBa

HHH 3aCHYJKHBaWT H MHorHe ~~yrHe. 

KPYTIHOMAClliTAEHhlE 3ArPH3HEHMH, Bhl3BAHHhlE QEnOBEKOM 

~ByOKHCb yrHepo~a nona~aeT B aTMoc~epy npHcropaHHH HCKonaeMoro Ton

HHBa, T. e. yrHH, He~TH H ra3a. 06IIlee KOHHLJ.eCTBO BbIxo~a B aTMoc~epy C Ha

LJ.aHa npOMhlIIIHeHHOH peBOHWU;HH (cepe~HHa npOIIIHoro CTOHeTHH) Ha 20% YBeHHLJ.HHO 

6hl KOHHLJ.eCTBO ~ByOKHCH yrHepo~a B aTMoc~epe, eCHH 6hl He npOHCXO~HH nepeHOC 

B OCHOBHhle pe3epByaphl ~ByOKHCH yrHepo~a, TaKHe KaK OKeaHhl H OHoc~epa. 

(PeBeH H Cyecc, 1957 r.; EOHHH H 3PHKCOH, 1959 r.; EOHHH H EHIIIon, 1970 r.)o 

rrOcHe~HHe caMOHeTHble H3MepeHHH Ha ypoBHe TpononaY3bI HHH C H30HHpoBaHHblx 

OCTPOBOB, HanpHMep raBalcKHe oCTpoBa B THXOM oKeaHe, (EOH~H H EHIIIon, 

1970 r.; EOHHH H KHHHHr, 1963 r.) nOKa3aHH, LJ.TO ~elcTBHTeHbHoe YBeHHLJ.eHHe 

B aToMc~epe COCTaBHHeT HHIIIb OT 35 ~o 45% 06IIlero KOHHLJ.eCTBa ~ByOKHcH yrHe

po.n;a, nonaBIII8H B aTMoc~epy C cepe~HHbI npoIIIHoro CTOHeTHH. 3 TO 03HaLJ.aeT, 

LJ.TO, B03MOJKHO, OKOHO 20% Bcex MHPOBhlX OKeaHOB YLJ.aCTBOBaHH B lIOrHOIIleHHI! ~By

OKHCH yrHepo~a, o6pa30BaHHoro B pe3YHbTaTe ~eHTeHbHocrH LJ.eHOBeKa BCHe~

CTBHe ocoooro oy~epHoro 3~~eKTa CHCTeMhl Kap6oHaT-oHKap6oHaT OKeaHOB. MOJKeT 

nOKa3aTbcH, LJ.TO 3TO rrpoTHBOpeLJ.HT na6HJO~eHHHM,LJ.TO BpeMH o6opoTa MHPOBhlX 

OKeaHOB COCTaBHHeT nopH~Ka 1 000 HeT. 3TO nOCHe~H.iIH U;H~pa 6bwa BbIBe,.,eHa 

H3 H3MepeHHH C14 B rHyooKHX MOPHX H npe~nOHOJKeHHH, LJ.TO cYIIlecTBywIIlaH 

---------------------------- -----------
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U;HPKYJIHIl)IH BbI3bIBaeTCH YCTOHLIHBOH OKeaHHLIeCKOH U;HPKYJIHU;HeH. B CBeTe BbIrne

yrroMHHYTbIX ~HCKYCCHH BopTHHrToH (1968 r.) 8TO rrOCJIe~Hee rrpe~rrOJIO~eHHe Mo~eT 

ObITb He TOLIHbIM, H BCH rrpOOJIeMa Hy~~aeTcH B ~aJIbHeHrneM TlI\aTeJIbHOM aHaJIH3e. 

H3MepeHHH, a KOTOPbIX COOll\aJIH EOJIHH H EHrnorr (1970 r.), nOKa3bIBalOT 

YBeJIHLIeHHe ~BYOKHCH yrJIepo~a B aTMoc¢epe Ha 0,7 q.M. (LIacTeH Ha MHJIJIHOH) 

B ro~ B TeLIeHHe rneCTH JIeT 1963-1968 rr. rro cpaBHeHHlO C OOll\HM BhlXO~OM B Te

LIeHHe 8Toro rrepHo~a, KOTOPbIH cooTBeTcTByeT rrpHOJIH3HTeJIbHoMY YBeJIHLIeHHlO B 
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2,0 LI.M. B ro~. IIpo,n;oJI~HTeJIbHocTb 8Toro nepHo~a Ha6JIlO~eHHH, TOLIHOCTb H 

perrpe3eHTaTHBHocTb H3MepeHHH He rr03BOJIHlOT C~eJIaTb BhlBo~a OTHOCHTeJIbHO Taro, 

OCTaeTCH JIH 8TO YBeJIHLIeHHe rrOCTOHHHhlM B TeqeHHe ~aHHoro rneCTHJIeTHerO rrepHo~a. 

HerrpephlBHhle H3MepeHHH B TeLIeHHe 1969 H 1970 rr., C ~pyroH CTOPOHbI, YKa3hl

BalOT Ha TO, LITO rO~OBoe YBeJIHLIeHHe B TeLIeHHe 8THX ~ByX JIeT Mo~eT OhlTb 3Ha-

LIHTeJIbHO OOJIbrne, rrpHOJIH3HTeJIbHO 1,0 LI.M. B ro~. STaT pe3YJIbTaT, rrpe~~e 

LIeM rrpHHHTb era KaK ¢aKT, HeOOXO~HMO rrO~TBep~HTb rrOCJIe~ylOlI\HMH H3MepeHHHMH 

B TeLIeHHe HeCKOJIbKHX JIeT, H eCJIH OH BepeH, TO MO~HO CKa3aTb, LITO BrrepBhle 

HaOJIlO~aJIaCb HeperYJIHpHaH OTBeTHaH peaKU;HH O~Horo H3 eCTeCTBeHHbcr pe3epBya

pOB ~ByOKHCH yrJIepo~a Ha rrOCTOHHHO YBeJIHLIHBalOlI\HHCH HCTOLIHHK. E~HHCTBeHHhlM 

B03MO~HhlM OO~HCHeHHeM B HaCTOHlI\ee BpeMH Mo~eT CJIy~HTb HeperYJIHpHaH OTBeT

HaH peaKU;HH OKeaHOB, KOTopaH, B CBOlO OLIepe~b, rrpe~rrOJIaraeT HeperyJIHpHbIH 

OOMeH Macc BO~hl Me~~y rrOBepXHOCTHhlMH CJIOHMH MOpH H rJIYOHHHhlM OKeaHOM. 

TaKHe HaOJIlO~eHHH, eCTeCTBeHHO, rrpe~CTaBJIHlOT OOJIbrnOH HHTepec ~JIH nOHHMaHHH 

U;HpKyJIHU;HH OKeaHa,a TaK~e rrpH paCQMOTpeHHH POJIH OKeaHOB B KJIHMaTHLIeCKOM 

H3MeHeHHH. HerrpephlBHoe YBeJIHLIeHHe rrOTpeOJIeHHH HCKorraeMoro TOrrJIHBa rrpe~rro

JIaraeT YBeJIHLIeHHhlH BhlXO~ ~ByOKHCH yrJIepo~a B aTMoc¢epy, LITO K 2 000 r. 

c03~acT KOHu;eHTpaU;HlO B aTMoc¢epe OKOJIO 375-400 LI.M., eCJIH 35-45% Bbcro~a 

~ByoKHCH yrJIepo~a 3a~ep~HTcH B aTMoc¢epe. 

B3BerneHHhle Bell\eCTBa 

3a CLIeT ropeHHH KaMeHHoro yrJIH H He¢TH rrpoHcxo~HT BhlCBooo~~eHHe 

B aTMoc¢epy OOJIbrnOrO KOJIHLIeCTBa B3BerneHHoro Bell\eCTBa. rOJIb~Oepr (1970 r.) 

orrpe~eJIHJI, LITO 8TO KOJIHqeCTBO COCTaBJIHeT OKOJIO 20 MHJIJIHOHOB TOHH B ro~. 

ECJIH cpe~HHH rrpO~OJI~HTeJIbHOCTb ~H3HH B3BerneHHoro Bell\ecTBa B aTMoc¢epe 

rrpHHHMaeTcH paBHoH O~HOMy MeCHU;y, TO B HaCTOHlI\ee BpeMH B pe3YJIbTaTe ~eH

TeJIbHOCTH LIeJIOBeKa B aTMoc¢epe ~OJI~HO HaXO~HTCH OKOJIO 2 MHJIJIHOHOB TOHH nhlJIH. 

STO 3HaLIHTeJIbHO MeHbrne, qeM KOJIHLIeCTBO nhlJIH, KOTopoe rrpHcYTcTByeT B aTMoc¢e

pe 3a CLIeT ~eHTeJIbHOCTH BYJIKaHOB (ou;eHKH MHTLIeJIJIa, 1970 r.) (pHC. 5) H 

HeMHoro MeHbrne, LIeM KOJIHLIeCTBO rrhlJIH B Tporroc¢epe 3a CLIeT eCTeCTBeHHhlX 

rrpou;eccoB, TaKHx, KaK rrbIJIeBbIe OYPH B 3acyrnJIHBbIX paHoHax. C ~pyroH CTOpO

Hhl, U;H¢pa 20 MHJIJIHOHOB TOHH B ro~ rrpe~CTaBJIHeT KOJIHLIeCTBO rrhlJIH, KOTopaH 

Herrocpe~cTBeHHo norra~aeT B aTMoc¢epy HCKJIlOLIHTeJIbHO B pe3YJIbTaTe ~eHTeJIbHOCTH 

LIeJIOBeKa. KocBeHHo B pe3YJIbTaTe ~eHTeJIbHOCTH LIeJIOBeKa Mo~eT TaK~e npoHcxo

~HTb BbcrO~ B3BerneHHoro Bell\eCTBa B aTMoc¢epy. CYll\eCTBYlOlI\HH ypoBeHb 3HaHHH 

00 OOll\eM KOJIHLIeCTBe B3BerneHHhlX Bell\eCTB orpaHHLIeH H, oe3YCJIOBHO, CPOLIHO 
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HeooXO~HMhl Hccne~OBaHHH KaK B03MO~HhlX BhlX080B B aTMoc~epy, TaK H cymeCTBYro
mHX KOH~eHTpa~HH B aTMoc~epe B nroooe BpeMH. MMeroTcH, O~HaKO, ~aHHue Ha6nro
~eHH§, YKa3hlBaromHe Ha YBenHqeHHe KOH~eHTpa~HH nhlnH B aTMoc~epe B TeqeHHe 
8Toro CToneTHfl. M3MepeHHH B BaIIiHHrTOHe, KOTophle npOBO~HnHCb C 1905 no 
1964 rr. nOKa3anH YBenHqeHHe MYTHOCTH Ha 27%; B Apo3e (illBeH~apHH) Haonro
~anOCb H3MeHeHHe Ha 88% B nepHo~ C 1920 no 1958 rr. H B TeqeHHe ~eCHTHneT
Hero nepHo~a C 1957 no 1967 rr. Haonro~anocb 80% YBenHqeHHH Ha faBaHcKHX 
oCTpoBax; IIpoBo~HnHcb TaK~e Haonro~eHHH oca~~eHHH nbInH Ha OT~aneHHblX Tep-· 
pHTOpHHX. Oca~~eHHH Ha ne~HHKe ocooeHHo OqeBH~Hhl, TaK KaK MO~HO nonyqaTb 
perHcTpa~HH B TeqeHHe ~nHTenbHoro nepHo~a BpeMeHH. ~aBHTaH (1965 r.) 
Hccne~OBan co~ep~aHHe B3BeilleHHoro BemeCTBa B cnoe nb~a ne~HHKa Ha KaBKa3e 
H oOHapY~Hn 3HaqHTenbHoe YBenHqeHHe, KOTopoe HaqanOCb C 8Q-x rO~OB 
(pHC. 6). HaKoHe~, cne~yeT nO~qepKHYTb, qTO ~ByOKHCb yrnepo~a, BhlCBOOO
~HBillaHCH B aTMoc~epy, pacnpe~enHeTcH nOqTH O~HOpO~HO BO BceH aTMoc~epe,TaK 
TaK cpe~HHH npo~on~HTenbHocTb ~H3HH MoneKynbl ~ByOKHCH yrnepo~a ~o nepeHe
ceHHH B ~pyroH pe3epByap (oKeaH HnH oHoc~epa) COCTaBnHeT nopH~Ka 5-10 neT, 
qTO HBnHeTCH npo~on~HTenbHhlM nepHO~OM no cpaBHeHHro co BpeMeHeM nonHoro nepe
MeillHBaHHH aTMoc~ephl. C ~pyroH CTOPOHbl, nhlnb OCTaeTCH B aTMoc~epe B 
TeqeHHe HeCKonbKHX He~enb HnH MeCH~eB, n03TOMY OHa He HMeeT O~HopO~Horo 
pacnpe~eneHHH. BbITO~ B pe3ynbTaTe ~eHTenbHoCTH qenOBeKa, a TaK~e 3a CqeT 
3acYillnHBblX oonaCTeH, ~aCT B HTore KOH~eHTpa~Hro nbInH, 3HaQHTenbHO 
oonbillYro BCeBepHOM nonyillapHH, qeM B ID~HOM. 

B08HHOH nap 

B BepXHeH Tponoc~epe H CTpaToc~epe BO~HHOH nap, BhlCBOOO~HBillHHCH 

B npo~ecce BHYTpeHHero cropaHHH TonnHBa peaKTHBHbIT caMoneToB, MO~HO CqH
TaTb 3arpH3HHTeneM. IIpH BbICOKOH Bna~HOCTH Haonro~aroTcH XBOCTbI KOH~eHca~HH 
HnH ~e npOHcXO~HT Heoonbilloe YBenHqeHHe Bna~HOCTH. HaHoone~ BepoHTHo Oo·pa30-
BaHHe XBOCTa KOH~eHca~HH OT caMoneTa B cnoe HH~e TpononaY3hl, a B CTpaToc~e
pe, r~e Bna~HOCTb OOhlqHO OqeHb HH3KaH, TaKoe HBneHHe Haonro~aeTcH pe~Ko. 
B oonaCTHX C HHTeHCHBHhlM ~BH~eHHeM caMoneToB, KaK HanpHMep, Ha~ Coe~HHeH

HhlMH illTaTaMH HnH Ha~ 8ana~HOH EBponOH, Mo~eT Haonro~aTbcH Heoonbilloe YBenH
qeHHe cpe~Hero KOnHqeCTBa nepHCTblX oonaKOB. MaqTa H KapneHTep (1971 r.) 
nOKa3anH, qTO, HanpHMep, TaKoH 3~~eKT Haonro~aeTcH B TeqeHHe 20 neT, 
1949-1969 rr., Ha~ ConT neHK CHTH. 

~a~e ecnH XBOCThl KOH~eHca~HH qaCTO He oopa3yroTcH B CTpaToc~epe, 
B aTMoc~epy nona~aroT 3HaqHTenbHhle KOnHqeCTBa BO~HHoro napa. EcnH CTC BOH
~yT B ~eHcTBHe, 3TO KOnHqeCTBO oy~eT B ~anbHeHilleM BHaqHTenbHO YBenHqHBaTb
CH,H npo~ecc oy~eT npOHCXO~HTb Ha ypOBHe npHonH3HTenbHo 25 KM. Ehlno onpe
~eneHo, qTO K 1990 r. cpe~HHH rnooanbHaH KOH~eHTpa~HH BO~HHoro napa B cTpaTo
c~epe oy~eT Ha 0,2 q.M. Bhlille, qeM B HaCTOHmee BpeMH, T.e. 1%. Pacnpe~e

neHHe 3Toro BO~HHoro napa TaK~e Heo~Hopo~HO, H Ha Or}JaHHqeHHbIX TeppHTopHHX 
/ YBenHqeHHe Mo~eT OhlTb 3HaqHTenbHO oonbillHM. 
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Bc~eACTBHe HH3ROH rr~OTHOCTH B03Ayxa CTpaTOC~epa oo~ee qyBcTBHTe~b

Ha R 3arpH3HHTe~HM, qeM TpOrrOC~epa. CpeAHee BpeMH rrpeOhlBaHHH COeAHHeHHH 
B CTpaTOC~epe AO B03BpameHHH B TpOrroc~epy COCTaB~HeT rOA H~H ABa, qTO B 
AeCHTb - ABeHaA~aTb pa3 OO~bme, qeM BpeMH ooopOTa B Tporroc~epe. l108TOMY 
CTpaToc~epHhle 3arpH3HHTe~H rrpeACTaB~HIDT HHTepec A~H H3yqeHHH. 

PeaRTHBHhle caMo~eThl BhlrrycRaIDT OO~bmHe RO~HqeCTBa ORHCH yr~epoAa 
H a30Ta. ITepBaH BPHA ~H B~HHeT Ha rrpo~eCChl CO~HeqHOH paAHa~HH B aTMoc~epe. 
lloc~eAHHH, OAHaRO, pa3~araeTCH rroA AeHCTBHeM y~bTpa~Ho~eTOBOH paAHa~HH,H 
B ~errOqRe CBH3aHHhlX C 8THM ~OTOXHMHqeCRHX rrpo~eccoB TaR~e HrpaeT pO~b 
030H. CYmeCTByromHe ~OTOXHMHqeCRHe TeopHH 030Ha CTpaToc~ephl He AaIDT YAOB~e
TBopHTe~bHoro OO~HCHeHHH ero pacrrpeAe~eHHH B c~oe Me~AY 30 H 40 RM. B03-
MO~HO, eCTeCTBeHHhle ORHCH a30Ta, ROTophle AO CHX rrop He yqHThlBa~HCb B 8THX 
TeopHHX, MoryT HrpaTb Ba~HyID pO~b (KpYT3eH, 1971 r.). YBe~HqeHHOe RO~HqeCT

BO 3arpH3HHTe~H B BHAe oRHceH a30Ta B cTpaToc~epe 3a CqeT CTC Mo~eT CH~bHO 
rrOB~HHTb Ha 030H B 8THX qaCTHX cTpaToc~ephl. 3TO Mo~eT ORa3aTb rrpHMoe 
B03AeHCTBHe Ha paAHa~HOHHhlH oa~aHc B CTpaToc~epe, TaR RaR 030H OqeHb Ba~eH 
B cymeCTByromeM oa~aHce, XOTH H HeH3BeCTHO, AO RaRoH CTerreHH. 

B03MO~HE KnHMATH~ECKHE 3~~EKTH 

YBe~HqeHHe cOAep~aHHH ABYORHCH yr~epoAa B aTMoc~epe rrpHBoAHT R 
rrOBhlilleHHID TeMrrepaTyphl. MaHaoe (1970 r.) oo~ee rroAPooHO H3yqH~ 3HaqeHHe 
ABYORHCH yr~epoAa A~H paAHa~HoHHoro oa~aHca, Hcrro~b3YH MOAe~b aTMoc~ephl, 

ROTopaH yqHTbIBaeT paAHa~HoHHbIe H ROH13eRTHBHbIe rrpo~eccbI. OH rrpHme~ R BbIBOAY, 
qTO H3MeHeHHe aTMoc~epHoH ROH~eHTpa~HH ABYORHCH a30Ta C 300 AO 600 q.M. 
rrpHBeAeT R YBe~HqeHHID TeMrrepaTyphl B Tporroc~epe rrpHo~H3HTe~bHo Ha 1,50 C, 
eC~H aoco~IDTHaH B~a~HOCTb OCTaHeTCH rrocToHHHOH, B TO BpeMH RaR 8TO yBe~H
qeHHe 0YAeT ORO~O 2,50 C, eC~H OTHOCHTe~bHaH B~a~HOCTb He H3MeHHTCH 
(pHC. 7). YMeHbmeHHe cOAep~aHHH ABYORHCH yr~epoAa HarrO~OBHHY cymecTBYID-
meH Be~HqHHhl HaooopoT rrpHBeAeT R YMeHbmeHHID TeMrrepaTyphl rrpHo~H3HTe~bHo 

Ha CTO~bRO ~e rpaAYCOB, RaR YRa3aHo Bhlme. H3 pHC. 7 BMAHO, qTO cTpaToc~epa 

oo~ee qYBcTBHTe~bHa-R H3MeHeHHHM ROH~eHTpa~HH AByORMCH yr~epoAa, qeM 
Tporroc~epa. TaM 8TH 8~~eRThl 0YAYT oOpaTHhlMH. YBe~HqeHHe ABYORHCH yr~e
pOAa rrpHBeAeT R oo~ee HH3ROMY TeMrrepaTypHOMY paBHOBeCHID H HaoOopOT. XOTH 
8TH pe3Y~bTaThl H rrpeACTaB~HIDT HHTepec, Ha HX OCHOBaHMH He~b3H Ae~aTb OROH
qaTe~bHbIX BbIBOAOB. Ba~HO He TO~bRO Oomee H3MeHeHHe, HO H pacrrpeAe~eHHe 
rro mHpOTe, TaR RaR 8THM orrpeAe~HeTCH oapOR~HHHOCTb aTMoc~ephl, qTO HB~HeT

CH Ba~HhlM ~aRTopOM OOmeH ~HPRY~H~HH aTMoc~ephl. ~eHCTBHTe~bHO, H3MeHeHHe 
HarpeBaHHH aTMoc~ephl 3a CqeT yBe~HqHBaIDmerOCH H YMeHbUlaIDmerOCH RO~HqeCTBa 

ABYORHCH yr~epoAa Mo~eT 3HaqHTe~bHO H3MeHHTb OOmYID ~HPRY~H~HID aTMoc~ephl 
H HapymHTb, XOTH ObI qaCTHqHO, 8TH H3MeHeHHH, cor~aCHO BbIqHC~eHHHM aTMOC-

~epHoro paAHa~HOHHoro Oa~aHca. 
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BOSMO~Hhle rrOC~e~CTBHH HSMeHeHHH KOH~eHTpa~HH BSBemeHHOrO Be~eCTBa 

B aTOMC¢epe,BepOHTHO,~O~~Hhl SaBHCeTb OT OrrTH~eCKHX XapaKTepHCTHK H CrreK

Tpa~bHOrO pacrrpe~e~eHHH aGPOSO~eH. TaK KaK rrOKa B GTOM OTHomeHHH HamH 

SHaHHH orpaHH~eHhl, HHTepeCHO OTMeTHTb ~aHHhle Ha6~ID~eHHH KOH~paTbeBa 

(1971 r.) OTHOCHTe~bHO pO~H BSBemeHHoro Be~eCTBa B Terr~OBOM 6a~aHce. B 

HaCTOH~ee BpeMH cy~ecTByeT o6~ee MHeHHe, ~TO yBe~H~HBaID~eecfl KO~H~eCTBO 

rrhl~H B aTMoc¢epe yBe~H~HT a~b6e~o 3eM~H sa c~eT pacceHBaID~Hx CBOHCTB aGPo

so~eH, ~ ~TO Herrocpe~cTBeHHhlM G¢¢eKTOM GTOrO HBHTCfl rrOHH~eHHe TeMrrepaTyphl. 

O~HaKo B TO ~e BpeMH yBe~H~eHHhle KO~H~eCTBa rrhl~H B aTMoc¢epe rrOBhlCHT 

rro~~o~eHHe H o6~ee KO~H~eCTBO GHeprHH, ~ocTHraID~eH seMHOH rrOBepXHOCTH, 

YMeHbmHTCH. KOHBeKTHBHhlH rrepeHOC Terr~a C seMHOH rroBepxHocTH B aTMoc¢epy 

CTaHeT MeHbme. 

Ha6~ID~eHHHMH rro~TBep~~aeTcH o~eBH~HOCTb Toro,~ToYBe~H~eHHe KO~H~e~

Ba rrhl~H B aTMoc¢epe rrpHBe~yT K 6o~bmeMY rror~o~eHHID cO~He~HoH pa~Ha~HH H 

rrOBhlmeHHID TeMrrepaTyphl. B 1963 r. rrpoHsom~o CH~bHoe HSBep~eHHe BY~KaHa 

ArYHr (pHC. 5). B rroc~e~yID~He rO~bI Ha6~ID~a~Hcb 6o~ee BblCOKHe TeMrrepaTypbI 

B HH~HHX H cpe~HHx C~OHX cTpaToc¢epbI; MaKCHMa~bHble TeMrrepaTypbI 6bWH sape

rHcTpHpoBaHhl HeCKO~bKO MecH~eB crrycTH rroc~e HSBep~eHHH H COCTaB~H~H OKO~O 

8 0
C (pHe. 8) (HbIDG~, 1970 r.) 

MaHa6e (1970 r.), rro~TBep~H-

~H e~O~HoeTb 06cy~~aeMoH rrp06~eMhl. 

aTMoc¢ephl rrpH pas~H~HbIX rrpe~rrO~O~eHHl'lX OTHoeHTe~bHO KO~H~eCTBa HHSKHX, cpe~

HHX H BhlCOKHX o6~aKoB. Ha pHC. 9 rrpHBe~eHhl pesy~bTaThl 8Toro Bhl~Hc~eHHH, 

r~e TaK~e rrOKasaHa ~yBeTBHTe~bHoeTb TeMrrepaTypHorope~HMaaTMoc¢ephl ~a~e K 

He60~bmoMyH3MeHeHHID 06~a~HocTM. STO oco6eHHo crrpaBe~~HBo ~~H HSMeHeHHfl KO~H

~eCTBa o6~aKoB HHSKoro ypOBHH, r~e TO~bKO 1% yBe~H~eHHfl OSHa~aeT rrOHH~eHHe 
TeMrrepaTyphl paBHoBecHH Ha iDe. TIpoTHBorrO~O~HhlH 8¢¢eKT HMeIDT BhlCOKHe 06~a

Ka (~HPYChl). O~HaKo, s~eCb pesy~bTaThl HaXO~HTCH B 6o~bmoH saBHCHMOCTH 

aT pa~Ha~HOHHhlX CBOHCTB 06~aKOB. EC~H rrpe~rrO~O~HTb, ~TO HX MO~HO pac

CMaTpHBaTb KaK Hs~y~aTe~H ~epHoro Te~a, SHa~HTe~bHoe yBe~H~eHHe ~HpyCOB 

rrpe~rro~araeT H SHa~HTe~bHoe yBe~H~eHHe paBHOBeCHOH TeMrrepaTyphl aTMoc¢ephl, 

HO eC~H OHH rro~yrrpospa~Hhl, TO HX B~HHHHe He 6y~eT flPKO Bhlpa~eHO. TaKHM 

06paSOM, He HMeeT CMhlc~a Bhl~HC~HTb HSMeHeHHfl pacrrpe~e~eHHfl TeMrrepaTyphl 

B aTMoc¢epe, paCCMaTpHBafl TO~bKO O~HO coe~HHeHHe, TaKoe KaK ~BYOKHCb 

yr~epo~a H~H KO~H~eCTBO rrhl~H, TaK KaK MorYT BOSHHKHYTb ~pyrHe HSMeHeHHH. 

TIPH Ka~eCTBeHHOH o~eHKe B~HHHHH OKHCH yr~epo~a H rrhl~H Ha Terr~OBOH 6a~aHC 

3eM~H XOTe~OCb 6hl rrorrhlTaTbCH 06~HCHHTb 8TH HSMeHeHHfl sa rroc~e~HHe CTO 

~eT KaK COBMeCTHhlH 8¢¢eKT, rrpH KOTOPOM rrOBhlmeHHe TeMrrepaTyphl rrpH6~HSHTe~b

HO ~o 1940 r. flB~H~OCb pesy~bTaToM yBe~H~eHHfl KOH~eHTpa~HH ~ByOKHCH yr~e

po~a, B TO BpeMH KaK YMeHbmeHHe TeMrrepaTyphl B 6o~ee rrOS~Hee BpeMH MO~HO 

06~HCHHTb yBe~H~eHHeM KO~H~eCTBa rrhl~H ~H60 B pesy~bTaTe By~KaHH~eCKHX 

HSBep~eHHH, ~H60 B peSY~bTaTe ~eHTe~bHOCTH ~e~OBeKa. STaT BbIBO~ He 
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rro,n;TBepJK,n;aeTCJI. HaOmO,n;aeMbI8 H3MeHeHHJI KJIHMaTa 3eMJIH He rrp8BblmaIOT Tex H3Me

HeHHH, KOTophle HMeJIH MeCTO B pe3YJIbTaTe eCTeCTBeHHbcr rrpo~eCCOB B Te~eHHe 

rrpe,n;hl,n;y~HX CTOJIeTHH, HO ~aCTH~HO OHH MOrJIH Ohl OhlTb Bhl3BaHhl ,n;eJIT8JIbHOCTbIO 

~eJIOBeKa. O~8BH,n;HO, HaCTOJITeJIbHO Heooxo,n;HMO ,n;aJIbHeHmee H3y~eHHe peaK~HH 

aTMoc<pephl. 

3TO KpaTKoe cooo~eHHe 0 cy~ecTByIO~eM ypOBHe 3HaHHH 0 B03MOJKHOM 

BJIHJIHHH ~eJIOBeKa Ha KJIHMaT 3eMJIH MOJKeT rrOKa3aTbCJI ,n;OBOJIbHO oecrropJI,n;oq

HhlM. 

TO~HO He H3B8CTHhl rrpo~eCChl, KOTophle rrpHBeJIH K eCTeCTBeHHhlM KJIHMa

THqeCKHM H3MeHeHHJIM B rrpOmJIOM, paBHO KaK H rrpo~eCChl, rrocpe,n;CTBOM KOTOPhlX 

,n;8JITeJIbHOCTb ~eJIOBeKa, BepOJITHO, TaKJKe OKa3aJIa BJIHJIHHe Ha rJIOOaJIbHhlH 

KJIHMaT. Ka~8CTBeHHhle HCCJI8,n;OBaHHJI rrpH~HH H 3<p<peKTOB B OTHomeHHH KJIHMaTa 

,n;aJIeKH OT 3aBepmeHHJI. ~pyroH TeH,n;eH~HeH B OOJIaCTH ,n;HHaMH~eCKOH MeTeopo

JIOrHH B HaCTOJI~ee BpeMJI JIBJIJIeTCJI rrOCTpoeHHe CJIOJKHhlX Mo,n;eJI8H aTMOC<pePhl,KO

Tophle BKJIIO~aIOT HeKOTophle ,n;eTaJIH ,n;HHaMH~8CKHX rrpo~eCCOB aTMOC<pePhl 3eMJIH. 

3aTeM B 3TH MO,n;8JIH O,n;HO 3a ,n;pyrHM BBO,n;JITCJI CBe,n;eHHJI 00 H3MeHeHHH COJIHe~HOH 

pa,n;Ha~HH, COCTaB8 aTMOC<pePbI, rrJIO~a,n;H JIb,n;a, rrOKphlBaIO~ero cymy, H BbIBO,n;JITCJI 

B03MOJKHhle rrOCJIe,n;CTBHJI 3THX JIBJIeHHH. BhlJIH rrOJIy~eHhl HHTepeCHbI8 pe3YJIbTaTbI, 

XOTJI ,n;o CHX rrop rrpOBo,n;HJIOCb 9rpaHH~eHHoe ~HCJIO 3KcrrepHMeHTOB. O,n;HaKO 

H3MeHeHHJI KJIHMaTa MOJKHO ,n;OBOJIbHO TeCHO CBJI3aTb C H3M8HeHH8M OKeaHH~eCKOH 

~HpKyJIJI~HH H H3MeH8HHJIMH rrpOTJIJKeHHOCTH JI8,n;HHKOB. TaKH8 H3MeHeHHJI rrpOHCXO

,n;JIT B T8~eHH8 MHorHX ,n;eCJITHJIeTHH HJIH B8KOB. Ho,n;o CHX rrop HH o,n;Ha H3 

3THX CJIOJKHhlX Mo,n;eJIeH aTMOC<pePhl H8 paCCMaTpHBaJIa rrepHO,n; rrpo,n;OJIJKHT8JIbHOCTH 

OOJIee ro,n;a HJIH ,n;ByX, rr03TOMY HeT OKOH~aTeJIbHbcr pe3YJIbTaTOB 0 Me,n;JIeHHhlX 

H3MeHeHHJIX. TeM He MeHee, rrYTeM ,n;aJIbHeHmero COBepmeHCTBOBaHHJI 3THX Mo,n;e

JIeH aTMOC<pePhl, BKJIIOqaJI OKeaHhl H JIe,n;HHKH H, B03MOJKHO, ,n;pyrHe <paKTOPhl, Mhl 

CMOJKeM o,n;HaJK,n;hl JIyqme rrOHJITb 3TO CJIOJKHOe B3aHMo,n;eHCTBHe. ll03TOMY 3TH Mo,n;eJIH 

CJIe,n;yeT rrpOBepJITb, HaCKOJIbKO 3TO B03MOJKHO, rro ,n;aHHhlM rrOBe,n;8HHJI aTMoc<p8phl. 

3Ta KOHKpeTHaJI qaCTb rrpOOJIeMhl JIBJIJIeTCJI OCHOBHOH ~eJIbIO llMrAll. E~e O,n;HOH 

CJIOJKHOCTbIO JIBJIJIeTCJI TO, ~TO BpeMJI, Heooxo,n;HMoe 3BM ,n;JIJI oopaOOTKH HaHOOJIee 

CJIOJKHbcr Mo,n;eJIeH, B HaCTOJI~ee BpeMJI CJIHmKOM BeJIHKO H He rr03BOJIJIeT rrpOBo,n;HTb 

3KcrrepHMeHThl, rrpo,n;OJIJKaIO~H8CJI B Te~eHHe ,n;eCJITHJIeTHH HJIH CTOJIeTHH, a TaKJKe 

HMeTb ,n;OCTaTO~HO OOJIbmOe pa3Hooopa3He 3KcrrepHMeHTOB, C TeM ~TOOhl c,n;eJIaTb 

3aKJIIOqeHHJI. ll03TOMY He,n;OCTaTOqHO JIHmb CTPOHTb Bce OOJIee CJIOJKHhle Mo,n;eJIH, 

a HYJKHO yrrpo~aTb HX rrYTeM HCKJIIOqeHHJI HaHOOJIee H3BeCTHhlX xapaKTepHCTHK 

,n;HHaMHKH aTMoc<pephl. 3TO 03HaqaeT, qTO H800XO,n;HMO JIyqme rrOHHMaTb OCHOBHhle 

xapaKT8pHCTHKH cy~ecTByIO~HX MO,n;8JI8H. 3a,n;aqa 3Ta ,n;aJIeKO He rrpOCTa, H, Bepo
.lITHO, rrOTpeOYIOTCJI e~e ,n;8CJITHJIeTHJI, qTOOhl c,n;eJIaTb Bce, qTO Heooxo,n;HMO HapaB

H8 C pacmHpeHH8M ,n;eJIT8JIbHOCTH B 3TOH OOJIaCTH. 
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BJUIHHlIE ~EHTEJlbHOCTH ~EJlOBEKA HA KJlHl\IAT * 

M. M. BYAhlRO 

ITpoo~eMa CTaOH~bHOCTH COBpeMeHHOrO K~HMaTa HMeeT OqeHb OO~billOe 

3HaqeHHe rrpH orrpe~e~eHHH B~HHHHH ~eHTe~bHOCTH qe~OBeKa Ha K~HMaTHqeCKHe 

yC~OBHH. COBpeMeHHhle K~HMaTHqeCKHe yC~OBHH rrpe~CTaB~HIDT COOOR HeOOHb-

illOR oTpe30K ~~HTe~bHoR BBO~ID~HH K~HMaTa, H3B~CTHOR HaM rro rra~eOK~HMaTHqeC

KHM H3yqeHHHM. 3TH H3yqeHHH rrOKa3hlBaIDT, qTO K~HMaTHqeCKHe yC~OBHH Ha Ha

illeR rr~aHeTe 3a rroc~e~HHe HeCKO~bKO MH~~HOHOB ~eT CH~bHO OT~HqaIDTCH OT 

COBpeMeHHhlX. B KaKoe-TO BpeMH B OT~a~eHHOM rrpOill~OM He Ohl~O 30H C XO~O~

HhlM K~HMaTOM, H pa3HH~a TeMrrepaTYP Me~~y BKBaTopOM H rrO~IDcaMH Ohl~a OTHO

CHTe~bHO HeOO~billoR. 

3Ta cHTya~HH H3MeHH~aCb OKO~O MH~~HOHa ~eT TOMY Ha3a~, Kor~a rro

HBH~OCb rrO~HpHoe o~e~eHeHHe, HHor~a ~OXO~H~ee ~O cpe~HHX illHPOT H 3aTeM 

CHOBa yxo~H~ee B oo~ee BhlCOKHe illHpOThl. 

~~H OO~HCHeHHH rrpHqHH BTHX H3MeHeHHR OqeHb B~Hhl ~aHHhle 00 a~boe~o 

CHCTeMhl 3eM~H - aTMoc~epa, KOTophle He~aBHO Ohl~H rro~yqeHhl C MeTeopO~OrHqeC

KHX crrYTHHKOB. 

3TH ~aHHhle rrOKa3hlBaIDT, qTO a~boe~o Ha yqaCTKaX C ~e~HHhlM H CHe~

HhlM rrOKpOBOM, B cpe~HeM, rrpHO~H3HTe~bHO B ~Ba pa3a OO~bille rro cpaBHeHHID 

C yqaCTKaMH 063 CHe~Horo rrOKpOBa. TaKHM 00pa30M, ~e~HHOR rrOKpOB peSKO 

YMeHbillaeT rror~o~eHHe CO~HeqHOR pa~HaQHH H B pe3y~bTaTe YMeHbillaeT TeMrrepa

Typy B03~yxa B BTOM paROHe. ITOBTOMY ~e~HHOR rrOKpOB HB~HeTCH He TO~bKO 

c~e~CTBHeM XO~O~HhlX K~HMaTHqeCKHX yC~OBHR, HO H B KaKOR-TO CTerreHH HX 

rrpHqHHoR. 

B BTOR CBH3H yBe~HqeHHe rr~o~a~H ~e~HHoro rrOKpOBa Mo~eT CKa3hlBaTb

CH Ha ox~a~~eHHH K~HMaTa, KOTopoe, B CBOID Oqepe~b, rrpHBe~eT K yBe~HqeHHID 

o~e~eHeHHH. ~pyrHMH C~OBaMH, COBpeMeHHhlR ~e~HHOR rrOKpOB Mo~eT OhlTb He

CTaOH~bHhlM. 

KO~HqeCTBeHHyro o~eHKy BToro B~HHHHH ~yqille Bcero rrpOBeCTH C rrOMO~bID 

qHC~eHHhlX Mo~e~eR, OCHOBaHHhlX Ha TeopHH K~HMaTa. ~aKTHqeCKH BTa rrpoo~eMa 

Hcc~e~OBa~aCb C rrOMO~bID CXeMaTHqeCKHX Mo~e~eR, OCHoBaHHbcr Ha yrrpo~eHHhlX 

H300pa~eHHHX Terr~OOOMeHa B aTMoc~epe. 

~ ~eK~HH, rrpOqHTaHHaH Ha illeCTOM KOHrpecce BMO. 
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llpMMeHeHMe TaKMX MO~e~eM rrOKa3a~0, qTO CymecTByromMM Terr~OBOM pe~MM 

Ha 3eM~e M3-3a B~MHHMH rrO~HpHOrO ~b~a Ha a~b6e~0 OqeHb HeCTa6H~bHhlM. 

He3HaqMTe~bHhle Ko~e6aHMH pa~Ha~MM, rrocTyrraIDmeM Ha 3eM~ID, rropH~Ka 1%, MoryT 

BbI3BaTb 3HaqMTe~bHhle H3MeHeHMH cpe~HeM TeMrrepaTypbI 3eM~H M rrpHBeCTM K 

H3MeHeHMID rro~HpHoro ~b~a B rrpe~e~ax 60~bmMx paccToHHMM. 

llpMMeHHH yrroMHHYTble BblIIIe Mo~e~H M rrpMHHMaH FlO BHMMaHMe H3MeHeHMH 

pa~Ma~MoHHoro pe~HMa 3eM~H, Bhl3BaHHbI8 OTK~OHeHHHMM ee OCM H M3MeHeHMHMM 

B G~eMeHTaX Op6HThl, y~a~ocb BblqHC~MTb paMOHbI ~e~HHOrO rrOKpOBa BO BpeMH pa3-

~MqHhlX GrrOX qeTBepTM1IHOrO rrepliIO~a. 3TM paMOHbI OKa3a~MCb 6~M3KM K TeM, 

KOTOpble 6hl~M rrOCTpOeHbI rro ~aHHhlM, rro~yqeHHbIM rrpH rra~eoreorpaqJHqeCKOM 

H3yqeHMliI qeTBepTMqHOrO O~e~eHeHMH. 

B pe3y~bTaTe ~a~bHeMIIIMX rrpMMeHeHMM GTMX ~ByX MO~e~eM 6hl~M YCTaHOB

~eHbI ~Ba B03MO~HbIX cTa6M~bHbIX TMrra K~MMaTMqeCKMX yC~OBMM. llepBbIM XapaKTepM-

3yeTcH OTHOCMTe~bHO BhlCOKHMM TeMrrepaTypaMM Ha BCeX IIIMpOTaX M rrO~HhlM OTCYT

CTBMeM O~e~eHeHHH. TaKoe yc~oBMe Ha6~ID~a~OCb B TeqeHMe COTeH MH~~MOHOB 

~eT B rrpOIII~OM. KOHTMHeHTbI C OTHOCMTe~bHO HH3KMM ypOBHeM rr03BO~H~M Bo~e· 

OKeaHa CB060~HO ~HpKy~MpoBaTb Me~~y GKBaTOpOM M rrO~IDcaMM, yCM~HBaH TeM 

caMhlM Terr~006MeH Me~~y HM3KMMM M BhlCOKMMM IIIMpOTaMM. 

BTopoe cTa6M~bHoe yc~oBMe COOTBeTcTByeT OqeHb HM3KMM TeMrrepaTypaM 

Ha Bcex IIIMpOTax M rrOGTOMY o~e~eHeHMID BceM rr~aHeThl. BhlqMC~eHMH rrOKa3a~H,qTO 

CHM~eHM8 rrpMTOKa pa~Ma~HM Bcero ~HIIIb Ha 1,5 - 2% 6bmo ~OCTaTOqHO, qT06bI 

rrpoH30IIIe~ TaKoM rrepexo~. 

KpOMe H3MeHeHHH rrpMxO~HmeM pa~Ma~MM, rrepexo~ KO BTOPOMY cTa6H~b

HOMY yC~OBMID Mar 6bITb BbI3BaH rrOBbIIIIeHMeM ypOBHH lWHTMHeHTOB, KOTopoe Bhl3Ba~0 

~orrO~HMTe~bHoe oc~a6~eHMe ~MpKy~H~MM OKeaHa. 

llOMHH 06 GTOM BhlBo~e, MO~HO rrpe~rrO~O~MTb, qTO rroc~e~HMe MM~~MOHhl 

~eT rrpe~cTaB~HIDT C060M OTHOCMTe~bHO He60~bIIIoM (c reO~OrHqeCKOM TOqKM 3peHMH) 

rrepHO~ rrepexo~a aT rrepBoro cTa6M~bHoro K~MMaTMqeCKOrO yC~OBMH KO BTOpOMy. 

CqHTaH, qTO COBpeMeHHhlM K~MMaT Mo~eT 6hlTb HeCTa6MJIbHhlM, Hy~HO 

orrpe~e~MTb rroc~e~CTBMH, KOTophle MoryT B03HMKHYTb rrpM OTHOCMTe~bHO He60~bIIIMX 

r~o6a~bHhlX K~MMaTMqeCKMX M3MeHeHHHX, KOTophle MoryT B03HMKHYTb B 6~H~aMIIIeM 

6Y~YmeM B pe3y~bTaTe qe~OBeqeCKOM ~eHTe~bHOCTM. 

a) YMeHbIIIeHMe rrp03paqHOCTM aTMoc¢ephl, Bhl3BaHHoe rrpOHMKHOBeHMeM rrhl~M; 

6) YMeHbIIIeHMe rrp03paqHOCTM aTMoc¢ephl, Bhl3BaHHoe rrOBhlIIIeHMeM KOH~eHTpa~MM 

~ByOKHCM yr~epo~a; c) rrOBhlIIIeHMe TeMrrepaTyphl B03~yxa, Bhl3BaHHoe pacIIIMpe

HMeM GHepreTMqeCKOM rrpOMhlIII~eHHOCTM. 
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HMeIOIIfaeCJI B HaCTOJI~ee BpeMJI rrpHoJrH3HTeJIhHhle ou;eHKH rrOKa3bIBaIOT, 

lITO JIIOOaJI H3 GTHX yrrOMJIHYThlX Bblme rrpHlIHH MO:>KeT B CJIe,n;yIO~eM CTOJIeTHH BbI3-

BaTh HalIaJIO H3MeHeHHJI KJIMMaTa, KOToporo oy,n;eT ,n;OCTaTOlIHO ,n;JIJI Toro, lITOOhl 

rrpHBeCTH K KopeHHhlM H3MeHeHHJIM cy~ecTByIO~HX KJIHMaTHlIeCKHX YCJIOBHM. B lIaCT

HOCTH, rrpOHHKHOBeHHe rrhlJIH B aTMOClPepy MO:>KeT B orrpe,n;eJIeHHbIX YCJIOBHJIX crro

COOCTBOBaTh rrOHH:>KeHHIO cpe,n;HeM TeMrrepaTyphl B03,n;yxa Y rrOBepXHOCTH 3eMJIH, B 

TO BpeMJI KaK YBeJIHlIeHHe KOHu;eHTpaU;HH ,n;BYOKHCH yrJIepo,n;a H YBeJIHlIeHHe GHepre

THlIeCKOM rrpOMhlmJIeHHOCTH Be,n;YT K rrOBblmeHHIO cpe,n;HeM TeMrrepaTypbI. ECTh OCHO

BaHHJIrrpH3HaTh, lITO B TelIeHHe rrOCJIe,n;HHX ,n;eCJITHJIeTHM BJIHJIHHe YBeJIHlIeHHJI 

rrbIJIH B aTMOClPepe OhlJIO OOJIee O~YTHMhlM, lIeM BJIHJIHHe ,n;pyrHx '11aKTopOB H rrOGTOMY 

cpe,n;HJIJI TeMrrepaTypa rrJIaHeThl CHH3HJIaCh (CM. PHCYHOK). B03MO:>KHO, lITO B rro

CJIe,n;YIO~He ,n;eCJITHJIeTHJI cHTyaU;HJI H3MeHHTCJI,H BJIHJIHHe OT rrOBhlmeHHJI KOHU;eHTpa

U;HH ,n;BYOKHCH cephl H GHepreTHlIeCKOM rrpOMhlmJIeHHOCTH npHBe,n;eT K nOBhlmeHHIO 

TeMrrepaTyphl rrJIaHeThl. ITOCKOJIhKY cpaBHHTeJIhHO HeOOJIhmHe H3MeHeHHJI rrJIaHeTap

HOM TeMnepaTyphl MorYT rrpHBecTH K H3MeHeHHJIM Ha BceM rrJIaHeTe, TO OlIeBH,n;HO, 

lITO npOOJIeMa BJIHJIHHJI lIeJIOBelIeCKOM ,n;eJITeJIhHOCTH Ha KJIHMaT 3aCJIY:>KHBaeT Cephe3-

Horo BHHMaHHJI. 

Heooxo,n;HMO npo,n;OJI:>KHTh H3YlIeHHe Borrpoca 0 CTaOHJIhHOCTH COBpeMeHHO

ro KJIHMaTa, OCHOBhlBaJICh Ha rrpHMeHeHHH pa3paooTaHHbcr Mo,n;eJIeM KJIHMaTHlIeCKOM 

TeopHH, Heooxo,n;HMO rrpOBeCTH TaK:>Ke T~aTeJIhHyro HCCJIe,n;OBaTeJIhCKYIO paOOTY rro 

BJIHJIHHIO pa3JIHlIHhlX acrreKTOB lIeJIOBelIeCKOM ,n;eJITeJIhHOCTH Ha aTMOClPepHhle rrpou;ec
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IICCJIE)J,OBAHHE HEROTOPblX I'JIOBAJI:bHblX TEH)J,EHIJ,HR B OTHOillEHHU RJllnlATA 1'1 
RA QECTBA B03)J,YXA 

OB30P 

BBE,II;EHllE 

KnHMaT HrpaeT HCKnID~HTenbHO Ba~HyID pOnb B ~H3HH ~enOBeKa. BOnbmHe 
KnHMaTH~eCKHe H3MeHeHHfl OeCrrOKOflT OO~eCTBO. Ho OOhl~HO KnHMaT H3MeHfleTCfl 
Me,n;neHHO; Oy,n;y~H MeHee ,n;paMaTH~HbIMH, ~eM rrOBCe,n;HeBHhle aHOManHH rrorO,n;bI, 
8TH H3MeHeHHfl rrpHBneKaIDT K ceoe MeHbme BHHMaHHfl. 

,II;a~e B HCTOpH~eCKOM rrpOmnOM KnHMaTH~eCKHe KOneOaHHfl rrpe,n;CTaBnHnH 
COOOH OOhl~Hhle flBneHHfl. B CBfl3H C TeM,~TO TaKHe KOneOaHHfl HMeIDT eCTeCTBeH
HOe rrpOHcxo~,n;eHHe, HX MO~HO O~H,n;aTb B oy,n;y~eM. Ho cero,n;Hfl ~enOBeK onaro
,n;apfl 3aMe~aTenbHhlM TeXHH~eCKHM Cp~,n;CTBaM Mo~eT Bhl3hlBaTb KnHMaTH~eCKHe 
H3MeHeHHfl oonbmoro MacmTaoa, rrYTeM HCKYCCTBeHHoro B03,n;eHCTBHfl Ha COCTaB 
aTMoc¢ephl. ll3MeHeHHe COCTaBa aTMoc¢ephl flBnfleTCfl-nHmb O,n;HHM H3 HeCKonbKHX 
rrYTeH, rrocpe,n;CTBOM KOTOPhlX ~enOBe~eCKafl ,n;eflTenbHOCTb Morna Ohl B03,n;eHCTBO
BaTb Ha KnHMaT; ,n;pyrHe rryTH B03,n;eHCTBHfl, HarrpHMep, BKnID~aIDT rrpe,n;HaMepeHHhle 
rrorrhlTKH B03,n;eHCTBOBaTb Ha rroro,n;y, 3eMnerronb30BaHHe H Ha BhlOpOC OTpaOOTaHHO
ro Terrna B aTMoc¢epy. 

MeTeoponorH rrpH3HaIDT rro KpaHHeH Mepe ,n;Ba crrocooa H3MeH€HHfl COCTaBa 
aTMoc¢epbI, KOTopble MoryT BnHflTb Ha KnHMaT. I1epBbIH crrocoo - HapymeHHe 
eCTeCTBeHHoro pa,n;Ha~HOHHoro oanaHca, T.e. rrpOHHKHOBeHHe 8HeprMH conHe~HOH 
pa,n;Ha~HH ~epe3 aTMoc¢epy H B03BpaT Hcxo,n;fl~eH OT 3eMnH pa,n;Ha~HH B KOCMOC. 
BTOPOH crrocoo 3aKnID~aeTCfl B B03,n;eHCTBHH Ha ,n;O~,n;b H CHer rrpH rrOMO~H ~aCTH~, 
Heooxo,n;HMbIT ,n;nfl Toro, ~TOOhl Bhl3hlBaTb oca,n;KH. 

CO,II;EP~llE ,II;BYOKllCll Yr~EPO,II;A B ~llCTOM B03,II;YXE 

,II;BYOKHCb yrnepo,n;a H BO,n;flHOH rrap flBnflIDTCfl ,n;ByMfl HeH30e~HhlMH rrpo,n;yK
TaMH cropaHHfl HCKorraeMoro TorrnHBa. I1onaraIDT, ~TO ,n;o COBpeMeHHOH HH,n;YCTpHa
nH3a~HH, rrpHonH3HTenbHO ,n;o 1860 r., ,n;BYOKHCb yrnepo,n;a COCTaBnflna OKono 
290 ~acTeH Ha MHnnHOH ~acTeH B03,n;yxa (OOhl~HO Bhlpa~aeTcfl B ~aCTflX Ha MHn
nHoH). C Toro BpeMeHH KOH~eHTpa~Hfl ,n;BYOKHCH yrnepo,n;a B aTMoc¢epe yBenH~H
naCb rrpHonH3HTenbHo Ha 10% H K 1970 r. COCTaBHna OKono 320 ~.M. 3a 8TOT 
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rrepHO~ BpeMeHH ~e~OBeK ~06aBH~ 3Ha~HTe~bHOe KO~H~eCTBO ~BYOKHCH yr~epo~a, 

~OCTaTO~Hoe ~~H Toro, ~T06hl yBe~H~HTb ero co~ep~aHHe B B03~yxe Ha 20%, a 
He Ha 10%.OcTa~bHhle 10% HCKyccTBeHHo c'o3~aHHoM ~ByOKHCH yr~epo~a 6hWH c6po
illeHhl B OKeaH H B 6Hoc¢epy (TY ~aCTb rr~aHeThl, r~e cy~ecTByeT ~H3Hb). 

Ta6~. I rrOKa3hlBaeT rrpoH3Bo~CTBO HCKorraeMoro Torr~HBa C 1860 r., 
a TaK~e HeKoTophle pac~eThl Ha 6y~y~ee. Ha rrpoTH~eHHH rroc~e~HHX 10 ~eT 
cpe~Hero~oBoM rrpHpocT Bhl6poca B aTMoc¢epy ~ByOKHCH yr~epo~a 3a c~eT cropa
HHH HCKorraeMoro Torr~HBa ~ocTHr y~e 4% B ro~. ~~H pac~eToB Ha 6y~y~ee HCXO
~HT H3 TorO, ~TO cpe~HerO~OBoe ~06aB~eHHe ~ByOKHCH yr~epo~a B aTMoc¢epy 
B 6~H~aMilleM 6y~y~eM COCTaBHT 4% B ro~. Ho 4%-HhIM rrpHpocT BhI6poca He Mo~eT 
rrpo~o~~aTbCH 6eCKOHe~HO ~o~ro, rrOTOMY ~TO, Bo-rrepBhlX, pecypchl HCKorraeMoro 
Torr~HBa orpaHH~eHhl (~erKO ~06hlBaeMhle yro~b, He¢Tb H ~pyrHe BH~hl Torr~HBa 

COCTaB~HIDT o~eHb Ma~yID ~aCTb 06~HX 3anaCOB); BO-BTOPb~, 60~billHHCTBO 8Hepre
THKOB O~H~aIDT yBe~H~eHHH ~O~H MHpOBOM~06hl~H 8HeprHH 3a c~eT H~epHh~ HCTO~
HHKOB. ITOGTOMY npe~no~araeTCH, ~TO noc~e 1980 r. KO~H~eCTBO Bhl6pachlBaeMoM 
B aTMoc¢epy ~ByoKHCH yr~epo~a COCTaBHT 3,5% B ro~. 

Ha pHcYHKe oTpa~eHhl TpH npe~no~o~eHHH OTHOCHTe~bHO yBe~H~eHHH 
C03~aHHH ~ByOKHCH yr~epo~a B aTMoc¢epe K 2 000 r. Cy~ecTByeT ~Be rrpH~HHhl 

HeYBepeHHocTH B OTHOilleHHH GTOrO rr~e~cKa3aHHH: Bo-rrepBh~, yBe~H~eHHe KO~H-

~eCTBa Hcrro~D3yeMoro HCKonaeMoro Torr~HBa, 0 KOTOPOM rOBopH~OCb Bhlille H, BO
BTOPhlX, ~O~H ~ByOKHCH yr~epo~a, oCTaID~eMcH B aTMoc¢epe 60~bille, ~eM ~O~H 

rrpoHHKaID~aH B OKeaH H 6Hoc¢epy. 13 Te~eHHe rrpoille~illHx 10 ~eT, Kor~a B MaYHa 
~oa, raBaMcKHe oCTpoBa, CllA, ITOHHT Eappoy, A~HcKa, CllA H B CKaH~HHaBHH 
6bWH rro~y~eHbI pe3y~bTaThl H3MepeHHM ~HCToro B03~yxa, ~O~H ~ByOKHcH yr~epo~a, 
oCTaID~aHcH B B03~yxe Ko~e6a~acb OT 35-40% ~o 60~ee ~eM 60%. Eo~ee Toro, 
o~eHb Ma~o H3BeCTHO 06 H3MeH~HBOCTH npHpo~Hb~ HCTO~HHKOB 06pa30BaHHH ~By
OKHCH yr~epo~a, ~aKHX KaK ~eCHhle rro~aphl. Ha OCHOBaHHH cpeAHeM KPHBOM, 
rroKa3aHHoM Ha pHcyHKe~ no HaH~y~illeMy cOBpeMeHHoMY nporH03Y co~ep~aHHe ~By
OKHCH yr~epo~a B aTMoc¢epe B 2 000 r. COCTaBHT OKO~O 380 ~.M. HH~HHH 

KpHBaH,Bhl~BHHyTaH Ha OCHOBe GKCTpano~H~HH ~aHHhlX ~~H MaYHa ~oa, nO~TH 

HaBepHHKa 3aHH~aeT ~eMcTBHTe~bHYID KOH~eHTpa~HID B 2 000 r., nOToMY ~TO yBe
~H~eHHe co~ep~aHHH ~ByOKHCH yr~epo~a B 1968-1970 rr. npoHcxo~H~O B Hec
KO~bKO pa3 6hlcTpee, ~eM B cpe~HeM B 1958-i970 rr. 

E~e HeT nO~HOCTbID y~oB~eTBopHID~eM Mo~e~H aTMoc¢epHoro ~BH~eHHH 
H ~HHaMHKH, He06xo~HMOM ~~H nporH03HpoBaHHH noc~e~cTBHM H3MeHeHHH COCTaBa 
aTMoc¢ephl. ITOGTOMY o~eHKH noc~e~cTBHM ~~H K~HMaTa yBe~H~eHHH co~ep~aHHH 
~ByOKHCH yr~epo~a B aTMoc¢epe - o~eHb HeTO~Hhl. CaMhle ~y~illHe cy~eCTBYID~He 

Mo~e~H nOKa3hlBaIDT, ~TO yBe~H~eHHe co~ep~aHHH ~ByOKHCH yr~epo~a B aTMoc¢epe 
C 320 ~o 380 ~.M. Mo~eT HarpeTb HH~HHe C~OH aTMoc¢ephl npH6~H3HTe~bHo Ha 
0,50 C (MaHa6e H 13e3epa~~, 1967 r.). HarpeBaHHe npoHcxo~HT B pe3y~bTaTe AeM
CTBHJ.[ XOPOillO H3BeCTHoro "opaH~epeMHoro G¢¢eKTa", ilocpe~cTBoM KOTopoI'o co~
He~HaH pa~Ha~HH npoxo~HT ~epe3 aTMoc¢epy ¢aKTH~ecKH Heoc~a6~eHHoM Bc~e~
CTBHe ~06aB~eHHH ~ByOKHCH yr~epo~a, a seMHaH yxo~H~aH pa~Ha~HH nor~o~aeT
CH H ~aCTH~HO oTpa~aeTcH 06paTHo B HH~HHe C~OH aTMoc¢ephl. 
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H3MEHEHllH B B03~YillHOH OKPY]uuOIDEH CPE~E 

TABJIllU:A I 

1 
MllPOBAH ~OBhlqA llCKOITAEMOrO TOITJIllBA C 1860 r. 

6 
(B 10 MeTpH~ecKHx TOHH 3a ~ecHTH~eTHe) 

JKM~KHe yr~et-
~eCHTH~eTHe YrO~b BYPbIM BO~OpO~bl 

IBK~ .HEillLTbJ 

ITPHpO~HbIP' OOII\ee 

1860-69 
1870-79 
1880-89 
1890-99 
1900-09 
1910-19 
1920-29 
1930-39 
1940-49 
1950-59 
1960-69 

1970-79 

1980-89 
1990-99 

1,660 
2,560 
3,850 
5,405 
8,455 

11,240 
11,850 
11,500 
13,570 
14,960 
14,0602 

YBeJIM~eHHe 

yro~b ra3 KOJIM~eCTBO 

85 5 - 1,750 
180 15 - 2,755 
285 55 10 4,200 
495 140 40 6,080 
880 310 80 9,725 

1,270 590 155 13,255 
1,875 1,510 285 15,520 
2,135 2,335 485 16,455 
2,995 3,605 970 21,140 
6,465 7,710 2,400 31,535 
7,7752 10,2052 4,0552 46,8653 

~OObl~M Ha 4% B ro~ rrpe~nOJIaraeTCH 68,550 
B rrepMo~ 1970-79 rr. 

~OObl~M Ha 3i5~ B ro~ rrpe~rrOJIaraeTCH1~~79~ 
B rrepHO~ 980-99 rr. ,I 

MMpoBble 3arraCbI 8HeprMM. CTaTHcTM~ecKMe ~oKYMeHTbI, cepMM J, OpraHH3aU;MH 

Oo~e~HHeHHbIT HaU;HM, HbID-HopK. 

8TM U;H<PPbl rrOKa3blBaIDT COOOII\eHMH 0 ~oobI~e TOJIbKO C 1960 rro 1967 rr. 

BK~ID~HTeJIbHO. 

OOII\ee KO~M~eCTBO 3a 8TO ~eCHTM~eTMe CKJIa~bIBaeTCH M3 COOOII\eHHbIT ~aHHblX 

3a 1960-67 rr. H yBeJIH~eHHH ~OObl~M Ha 4% B ro~ 3a 1968 M 1969 rr. 

27 

. ECTb OCHOBaHH8 rrOJIaraTb, ~TO rrpe~CKa3aHHoe H3MeHeHHe TeMrrepapypbl 
o u U U B 

Ha 0,5 C, Mo~eT HBMTCH 3Ha~MTe~bHOM He~oou;eHKOH MJIH rrepeou;eHKoM. bl3bl-

BaeT TpeBory BepoHTHoCTb OOJIbIDOrO rrOTerrJIeHMH BCJIe~CTBMe HarpeBaHMH OKeaHa 
'. 

B CBH3H C nepBoHa~a:JIbHbIM HarpeBaHMeM aTMoc<pepbl. ECJIH Bo~a B OKeaHax 

CTaHeT TenJIee, OHH OY~YT rrOrJIOII\aTb MeHbIDe H BblopacblBaTb B B03~YX OOJIbIDe 
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co~ep~ameHCR B HHX ~BYOKMCM yrnepo~a. STOT npo~ecc Mo~eT npMBeCTM K He

YCTOH~MBOMY nono~eHMID, B pe3ynbTaTe KOToporo Mo~eT npOM30HTM nOTenneHMe, 
3Ha~MTenbHO 60nbrnee ~eM 0,50 C. C ~pyroH CTOPOHhl, 60nee BhlCOKMe TeMnepa
TYPhl MorYT YCKOPMTb npo~ecc McnapeHMR OKeaHOB, Bcne~cTBMe ~ero o6pa3yeTcR 
60nbrnaR 06na~HoCTb. B CBR3M C TeM, ~TO 06na~HOCTb MrpaeT Ba~HYID ponb 

B perynMpoBaHMM TeMnepaTypbI HM~HMX cnoeB aTMOC<pePbI, yBenM~eHMe McnapeHMR 
Mo~eT <paKTM~eCKM HeHTpanM30BaTb -"opaH~epeHHhlH 3<p<peKT" nOTenneHMR, B 

KOPOTKO rOBopR, B TO BpeMR KaK K 2 000 r. HaMny~rnaR cOBpeMeHHaR 
o~eHKa npe~ycMaTpMBaeT nOTenneHMe Ha 0,50 C, eme MMeeTCR ~OCTaTO~HaR He
RCHOCTb KaK B OTHorneHMM pOCTa co~ep~aHMR ~BYOKMCM yrnepo~a, TaK M ee BnMR
HMR Ha KnMMaT, CTaBRmaR 3TY o~eHKY no~ COMHeHMe. 

ATMOC@EPHhlE qACTH~H 

K ~Mcny nepBocTeneHHhlx <paKToPOB MCKyccTBeHHoro B03~eHcTBHH Ha 
KnMMaT OTHOCRTCR ~acTM~hl B aTMoc<pepe, RBnRIDmMeCR pe3ynbTaToM ~enoBe~ecKoH 

~eRTenbHOCTM. HeT cOMHeHMR, ~TO B XX BeKe o6mee ~Mcno B3BerneHHbcr MCKYC
CTBeHHbcr ~aCTM~ yBenH~Mnocb. Ho ~OKa3aTenbCTBa o6Hapy~eHMR M3MeHeHMH 
3a npe~eJIaMM ropo~cKMX M npMropo~Hbcr paHOHOB He BnOJIHe y6e~MTenbHbI~ - ~a~e B 

npe~enax HeKoTopbcr ropO~OB BO MHorMX cny~aRx, CTporMe MepbI 60Pb6bI C 3arpR3He
HMeM npMOCTaHOBMnM MJIM Hao6opOT, M3MeHMnM TeH~eH~MID K no BblrneHMID . 

O~HMM M3 JIy~rnMx ~OKa3aTenbCTB M3MeHeHMR CTeneHM 3anhlJIeHHOCTM 
aTMOC<pePhl RBnRIDTCR M3MepeHMR conHe~HOH pa~Ma~MM. MenKMe ~aCTH~hl pacceM
BaIDT MnM nornOmaIDT conHe~Hble ny~M. 06bI~Hhle M3MepeHMR, KOTopbIe npOBO~·RTCR 

BO BpeMRHa6nID~eHMR3a conH~eM C nOMOmbID He60nbrnMX npM6opOB TMna TeneCKona, 
nOKa3hlBaIDT YMeHbrneHMe conHe~Horo JIy~a npM yBenM~eHMM 3anhlneHHOCTM MnM 
MYTHOCTM aTMoc<pephl. Ho ~nR HM3KMX BhlCOT conH~a (npM Bocxo~e M 3axo~e 
conH~a M B nonRpHbcr paHoHax) C yBenM~eHMeM MYTHOCTM aTMoc<pePhl Mo~eT YBenM
~MTbCR o6mee npOHMKHOBeHMe conHe~HOH pa~Ma~MM Ha, cKa~eM, nnOCKYID nOBepx
HOCTb. 

Ha OCHOBaHMM Hccne~oBaHMH, npoBe~eHHbcr B o6cepBaTopMRX CeBepHoH 
AMepMKM M B EBpa3MM, MeTeoponorM CCCP nOKa3anM, ~TO cymecTByeT COOTBeT
CTBMe Me~~y 60nbrnMMM BynKaHM~ecKMMM M3Bep~eHMRMM M nocne~yIDmMM YMeHbrneHMeM 
conHe~Horo ny~a. KpoMe Toro, npMMepHO C 1945 r., Ha 3TMX o6cepBaTopMRx 
Ha6nID~anocb nocTeneHHoe,paBHoe npM6nM3MTenbHo 4%,YMeHbrneHMe MHTeHCMBHOCTM 
nony~aeMoH conHe~HoH pa~Ma~MM, KOTopoe OTHOCMTCR cKopee 3a c~eT ~eJIOBe
~ecKoH, ~eM BynKaHM~ecKoH ~eRTenbHOCTM. 3TO YMeHbrneHMe conHe~HoH pa~Ma

~MM npMnMchlBaeTcR B03pocrneMY KonM~ecTBy MenKMX ~aCTM~ B aTMoc<pepe. 

~~-----------~ 
----~-~------~~----.. ~-- ------ --
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rrO~06Hhle H3MepeHHH CO~HeqHOrO ~yqa 6hl~H rro~yqeHhl TaKEe B 1958 r. 
B MaYHa ~ao, raBaHcKHe oCTpoBa, CiliA. 3TH Ha6~ID~eHHH BepOHTHO OTpaEaIDT 

CKopee r~o6a~bHoe COCTOHHHe qHCTOH aTMoc¢ephl. ~aHHhle H3 MaYHa ~ao HCHO 

rroKa3hlBaIDT Ha~HqHe rrhl~H B aTMoc¢epe BO BpeMH H3BepEeHHH BY~KaHa Ha rope 

ArYHr Ha OCTpOBe Ea~H B MapTe 1963 r. ~aKTHqeCKH Bce cTaH~HH, Ha6~ID~aID~He 

3a CO~HeqHOH pa~Ha~HeH, o6HapYEH~H rrbIJIbHOe o6~aKo OT BY~KaHHqeCKOrO H3BepEe

HHH Ha rope ArYHr.oa H3BepEeHHeM Ha oCTpoBe Ea~H rroc~e~OBa~o,rro KpaHHeH Mepe, 

TpH ~pyrMx H3BepEeHHH 3HaqHTe~bHoH HHTeHcHBHocTH,TaK qTO rroTpe6oBa~ocb He-

CKO~bKQ ~eT,qT06hl aTMoc¢epa caMa OqHCTH~aCb OT rrhl~H H3 GTHX rrpHpo~HhlX HCTOq

HHKOB. O~HaKo K 1971 r. Be~HqHHa CO~HeqHOH pa~Ha~HH B MaYHa ~oa CTa~a TaKoH Ee, 

KaKoH OHa 6hl~a ~o 1963 r. TaKHM o6pa30M,YBe~HqeHHe qHC~a qaCTH~ B r~o6a~bHoM 

MacillTa6e, rro ~aHHhlM MaYHa ~oa, 6hl~O He TaKHM HHTeHCHBHhlM, KaK GTO Mor~o 

6hl 6hlTb 06HapYEeHO C rrOMO~bID MeTO~OB, HcrrO~b3YID~HX H3MepeHHH OO~HeqHOH 

pa~Ha~HH. 

OqeBH~HaH rrpOTHBOpeqHBOCTb MeE~y ~aHHhlMH 0 pa~Ha~HH, rro~yqeHHhlMHB 

MaYHa ~oa C O~HOH CTOPOHbI H B CeBepHOH AMepHKe H B EBpa3HH C ~pyroH, BbI~BH

raeT O~Hy H3 ~BYX B03MOEHbIX rrpHqHH: rrepBaH, qTO HCKYCCTBeHHble qaCTH~bI, 

B03HHKillHe B YMepeHHhlX H~H B BhlCOKHX illHpOTax,pa3paEaIDTCH H y~a~HIDTCH rrpeE~e, 

qeM ~OCTHrHYT cy6TpOrrHqeCKHX illHpOT H BTopaH, qTO Bce H~H 60~billHHCTBO 

CTaH~HH,KpOMe MaYHa ~oa,HMeIDT pacrrO~OEeHHhle Herro~a~eKY HCTOqHHKH qaCTH~, 

KOTophle OKa3hlBaIDT MeCTHoe H~H perHOHa~bHoe, HO He r~o6a~bHoe B03~eHCTBHe. 

3TO MOEHO rrOHHTb C TOqKH 3peHHH 6hlCTporo y~a~eHHH qaCTH~ H3 aTMoc¢ephl. 

lJ:acTH~hl ~erKO BbIMbIBaIDTCH H3 aTMoc¢ephl ~OE~eM H CHerOM H Bbma~aIDT rroc~e 

Toro, KaK KoarY~HpYIDT ~O 60~billHX pa3MepOB. OKa3aBillHCb B6~H3H rrOBepXHOCTH, 

Me~KHe qaCTH~hl OCTaIDTCH B B03~yxe B cpe~HeM OT 3 ~o 15 ~HeH, qTO HB~HeTCH 

KOPOTKHM rrepHo~oM rro cpaBHeHHID C rrepeHocoM B03~YillHbIX Macc B r~o6a~bHoM 

MacmTa6e. C ~pyroH CTOPOHhl, CH~bHhle By~KaHHqeCKHe H3BepEeHHH MorYT 

Bhl6pachlBaTb Me~KHe qaCTH~hl B cTpaToc¢epy, r~e OHH OCTaIDTCH rOAaMH, B 

TeqeHHe KOTOPbIX rrhl~b MOEeT B 3HaqHTe~bHoH Mepe pacceHTt,cH. 

Pe3IDMHpYH cKa3aHHoe, OqeBH~HOCTb pOCTa KOH~eHTpa~HH qaCTH~ B He

KOTOPhlX ropO~CKHX paHOHax C~HmKOM Be~HKa, qTo6hl Tpe60BaTb HayqHOrO rro~

TBepE~eHHH. 3¢¢eKTHBHhle Mephl rro 60Pb6e C 3arpH3HeHHeM MoryT H3MeHHTb TeH

~eH~HID K pOCTy Ha rrpOTHBorro~oEHyIDj HerrpO~O~EHTe~bHOCTb rrpe6hlBaHHH HCKYC

CTBeHHOH rrbIJIH B aTMoc¢epe C03~aeT rrpeHMy~ecTBa, KOTOPbIX ~erKO ~ocTHrHyTb. 

Ho B rno6a~bHoM MacmTa6e OqeBH~HOCTb TeH~eH~HH MeHbme. Eo~ee Toro, KaK 

6y~eT rrOKa3aHO HHEe, eCTeCTBeHHhle HCTOqHHKH qaCTH~ Bce e~e 6Y~YT ~OMH

HHpoBaTb Ha~ HCKyccTBeHHhlMHj H3MeHeHHH H TeH~eH~HH eCTeCTBeHHhlX HCTOqHH

KOB MoryT nerKO yC~OEHHTb KapTHHY, rroTpe6oBaB crre~Ha~bHbIX yCH~HH ~~H 

BbI~e~eHHH ~Byx BH~OB HCTOqHHKOB (qTO He Bcer~a ~erKO C,IlenaTb). 
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TABnUUA II a 

Bhl~HCnEHHhlE ~AHHhlE OB OBPA30BAHHM ~CTM~ HEIIOCPE~CTBEHHO IIYTEM 
IIPEOBP A30BAHMfl M B PE3ynbTATE IIPMPO,IUIhlX flBnEHfrl1 

6 
(B 10 MeTpH~ecKMx TOHH B ro~) 

06paSOBaHHe ~aCTH~ Henocpe~cTBeHHhlM nYTeM 
MOpCKa.ff COJIb 
IIbIJIb, nO~HHMaeMa.ff BeTpoM 
necHhle nOJKaphl 
MeTeopHTHhle OCKOJIKH 
BYJIKaHhl 
Beero 

CYJIbcIJaThl 
YrJIeBO~OpO;n;hl 

HHTpaThl 

Bcero 

500 500 
250 

30 
10 
? 

790+ 

~aCTH~hl, o6pasyro~HeC.ff HS raSOB 
85 
o 

15 

100 

TABnMo;A II B 

250 
5 
o 

25
s 

780+ 

335 
75 
60 

470 

BbI~HCJIeHHble ~aHHhle 0 Bhl6poce ~acTH~, o6pasyro~HXC.ff 
Henocpe~cTBeHHo HJIH nYTeM npeo6paSOBaHH.ff B pesYJIbTaTe ~eJIOBe~eCKoM 

~e.ffTeJIbHOCTH no BceM cTpaHaM1 
6 . 

(B 10 MeTpH~ecKHx TOHH B ro~) 

1968 r. 2000 r. 

>5 MHKpOH < 5 MHKpOH 

Bhl6poc Henocpe~cTBeHHo o6pasyromHXC.ff ~acTH~4 

TpaHcnopT 0,4 1,tl 
CTa~HoHapHhle HCTO~HHKH 33,8 9,6 
(cropaHHe TOnJIHBa) 
IIPOMbIIDJIeHHhle npo~eccbI 44,0 12,4 
BhI6poc TBep~hIX OTXO~OB 2,0 0,4 
IIpo~He 23,4 5,4 

Bcero 103,6 29,6 100 
~acTH~hI, o6pasyro~HeC.ff HS rasoB4 

IIpeo6pa:3"OBaHHhle cYJIbcIJaTbI 20 200 450 

IIpeo6pasoBaHHhle HHTPaThll 5 35 80 

IIpeo6pasoBaHHhle yrJIeBO~O-
0 15 ~ pO~hI 

1 --
Bcero 25 250 580 

- - --------- -~-~---~~.--~.--- -----~.--~-----~----- -----~----~.---
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l~)K.T. IIHTepcoH H C.E. IDHr "MCTO'IHHKH TBep,n;hIX rrpHMeCeR B aTMOCgJepe" , 

("sources of particulate matter in the atmospherelt), H3Y'IeHHe Ba)KHhIX rrpOOJIeM 

OKPY)KaIDmeR cpe,n;hI. Technology, Williamstown, Mass. Workshop of 1970 to be 
pub~ished in 1971. 

2 
1J:acTHD;hI C ,n;HaMeTpoM GOJIee 5 MHKpOH oG03Ha'IeHbI > 5. 1J:acTHD;bI C ,n;HaMeTpoM 

MeHee 5 MHKpOH oG03Ha'IeHhI < 5. 1 MHKpOH paBeH O,n;HOR TbICR'IHOR MHJIJIHMeTpa. 

3 
BhIGpOChI BYJIKaHH'IeCKOrO rrpOHCXO)K,n;eHHR CHJIbHO KOJIeGJIRTCR H3 ro,n;a B ro,n;. 

4 . 
3TH BhIGpOChI (3a 1968 H 2000 rr.) Y'IHTbIBaIDT pe3YJIbTaTbI GOpbGbI C 3arpR3He-

HHeM B03,n;yxa rro COCTORHHID Ha 1968 r. 

B TaGJI. II a H II B rrOKa3aHhI e)Kero,n;HhIe KOJIH'IeCTBa 'IaCTHD; eCTeCT-

BeHHoro H HCKyccTBeHHoro rrpOHCXO)K,n;eHHR, BbIGpomeHHbIX B aTMocgJepy B 

1968 r. ,C IIporH030M BIIJIOTb ,n;02000 r., Kor,n;a 3TO GhIJIO B03MO)KHbIM. Bo-rrepBbIX, 

CJIe,n;yeT rro,n;'IepKHy'rb, 'ITO rrpHBe,n;eHHhIe D;HgJPhI-3TO JIHmb rpyGaR OD;eHKa KOJIH'IeCT

Ba 'IaCTHD;, 'IaCTO OCHOBaHHaR Ha He,n;OCTOBepeHHOR HHgJopMaD;HH. BO-BTophlX,r,n;e 

3TO TOJIbKO B03MO)KHO, rrpOBo,n;HTCR pa3JIH'IHe Me)K,n;y KOJIH'IeCTBOM MeJIKHX 'IaCTHD; 

C ,n;HaMeTpOM MeHbme 5 MHKpOH H GOJIee KpyrrHblx 'IaCTHD;. IIpH'IHIia TaKoro pa3JIH

'IHR HOCHT ,n;BoRcTBeHHhI:H: xapaKTep: Bo-rrepBhIx, KpyrrHble 'IacTHD;bI, BbI,n;eJIHBmHeCR 

BGJIH3H rroBepxHocTH, BhIIIa,n;aIDT ropa3,n;0 GhIcTpee,'IeM MeJIKHe HJIH caMhIe MeJIKHe; 

BO-BTOPhIX, caMhIe MeJIKHe 'IaCTHD;bI HMeIDT IIO'ITH TaKHe )Ke pa3MepbI, KaK ,n;JIHHa 

BOJIH COJIHe'IHOR pa,n;HaD;HH, H rr03ToMY OHH GOJIee 3gJgJeKTHBHo rrperrRTcTBYIDT rrpR

MOR rrepe,n;a'Ie COJIHe'IHOR pa,n;HaD;HH Ha 3 eMJIID , 'IeM KpyrrHhIe, rrpH TOR )Ke Macce 

'IaCTHD;. 

B TaGJI. IIB Y)Ke co,n;ep)KaTCR MepbI rro GopbGe C 3arpR3HeHHeM, 8gJgJeK

THBHhIe Ha 1968 r. IIoKa)Ke He rrpe,n;rrpHHRThI MephI rro YCHJIeHHID GOpbGhI C 3arpR-

3HeHHeM Ha Gy,n;ymHe ro,n;hI, KOJIH'IeCTBO HCKYCCTBeHHhIX 'IaCTHD; MO)KeT B03paCTH 

B 2-5 pa3 rro cpaBHeHHID C 1968 r. O,n;HaKo rrpe,n;cKa3aHHoe KOJIH'IeCTBO 'IaCTHD;, 

KOTophIe ,n;OJI)KHhI BhI,n;eJIRTbCR B 2000 r., Gy,n;eT Bce )Ke MeHbme eCT8CTBeHHoro 

BhIGpoca 'IaCTHD; OT paCrrhIJIeHHR, BYJIKaHOB H T.,n;. 

MO)KeT BhI3BaTb y,n;HBJIeHHe TOT gJaKT, 'ITO B TaGJI. II a H II B rrOKa-

3aHO, 'ITO ,n;BYOKHCb cephI H OKHCb a30Ta, RBJIRIDmHeCR ra3aMH,rrpe,n;CTaBJIRIDT CO

GOR HCTO'lHHK aTMOCgJepHhIX 'IaCTHD;. MCTO'IHHKaMH OGOHX 3THX ra30B RBJIRIDTCR 

xopomo H3BeCTHhIe BH,n;hI 'IeJIOBe'IeCKOR ,n;eRTeJIbHOCTH. EhIJIO rrOKa3aHO,'ITO BHyTpH 

aTMocq,ephI rrpOHcxo,n;RT CJIO)KHble peaKD;HH, BbI3bIBaIDmHe HeoGxo,n;HMoe rrpeoGpa30Ba

HHe. 3TH peaKD;HH, MhI rrOJIaraeM, rrpoxo,n;RT TaK)Ke H B HH)KHeR CTpaTOCgJepe, 

'IeM oG'bRCHReTcR BTOPH'IHbIR MaKcHMYM KOHD;eHTpaD;HH 'IaCTHD; C YBeJIH'IeHHeM BbICOTbI 

B HH)KHeH CTpaTocq,epe. 
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B ~e~HX rrpeACKa3aHHH nOC~e~CTBHM ~~H K~HMaTa pacTy~ero ~HC~a 

~aCTH~ B B03~yxe,HY~HO 3HaTh MHOrHe HX XapaKTepHCTHKH (KaK-TO, HX pa3Mephl, 

KO~H~eCTBO, H OnTH~eCKHe CBOMCTBa), HX pacnpe~e~eHHe no BhlCOTe, a TaK~e 

xapaKTep aTMOC<pePhl H nOACTH~aIO~eM nOBepXHOCTH (KaK-TO, a~hoeAo H BJIa~HOCTHble 

CBoMCTBa). K co~a~eHHIO, MHorHe H3 GTHX xapaKTepHCTHK ~HOO HeH3BeCTHbI, 

~aoo H3BeCTHhl TaK n~oxo, ~TO nOKa HeBOSMO~HO C YBepeHHOCThIO npeACKasaTh, 

nOTen~eeT H~H noxo~a~aeT HH~HHH aTMOC<pepa no Mepe yBe~H~eHHH B HeM KO

~ll~ecTBa· ~acTll~. HanpllMep, EYAhlKO (OOOp) yTBep~~aeT, ~TO rJIOC~~hHaH 
TeHAeH~llH noxo~o~aHllH Ha nOBepxHocTH 3eM~ll C COPOKOBhlX rOAoB HaIIIero CTo~e

Tll.ff OO'bHCHHeTcH YMeHhIIIeHHeM npoxo~AeHHH CO~He'IHOM pa~Ha~HH, BbI3BaHHCI'0 

llCKyccTBeHHhlMll 'IaCTll~aMll,HaO~IOAaeMhlMH Ha~CeBepHoM AMepllKOM II EBpaSlleM. 

o APyroM CTOpOHhl,MllT~e~ (OilIA) saHB~HeT, ~TO o~eBllAHoe noxo~oAaHlle sa 

noc~e~HlleAeCHTH~eTHH He Mo~eT OhlTh npHnllcaHO Bhl3BaHHOMY ~e~OBe~eCKOM 

AeHTe~hHOCThIO yBe~H~eHllIO 3arpHSHeHHH aTMOC<pePhl ~aCTH~aMll B KpynHoM MaCIIITa

oe. 

Me~KHe ~aCTll~hl B aTMOC<pepe MoryT TaK~e AeMCTBOBaTh B Ka~eCTBe 

HAPooopasyIO~Hx areHTOB, BbIShlBaIO~llX ocaAKH ObICTpee, ~eM GTO npollCXOAllT 

APyrHM nYTeM ll~ll paccellBaIO~llX llX II TeM caMbIM npenHTcTByIO~llX ocaAKaM. 

MHorHe BonpOCbI G<p<peKTllBHOCTH llCKYCCTBeHHbIX 'IaCTll~ no cpaBHeHllIO C eCTeCT

BeHHhlMll BOSHHKaIOT B GTOM cnopHOM oo~aCTll MeTeopo~orllH. HeKOTophle HS 

GTllX TPYAHOCTeM MoryT OhlTh npeo~o~eHhl nYTeM llsy~eHHH CTaTllCTllKll oca~KOB 

C nOABeTpeHHOM CTOPOHhl 01]' OCHOBHbIX llCTO'IHllKOB llCKYCCTBeHHbIX 

~aCTH~. K co~a~eHllIO, HeCMOTpH Ha yTBep~AeHlle 00 yBe~H~eHHll Ao~~eBbIX H~H 

CHerOBhlX ocaAKOB C nOABeTpeHHOM CTOPOHhl OT CTa~e~llTeMHbIX II III~aMOBbIX 

3aBOAoB B CilIA, O'IeBH~HOCTh GTOrO Bce e~e HB~HeTCH cnopHoM. ille<pep (OilIA) 

yTBep~~aeT, ~TO 'IaCTll~hl CBHH~a, BhlopOIIIeHHhle B pesy~hTaTe C~llraHllH GTH~H

pOBaHHoro Ton~HBa, MoryT CTaTh aKTllBHhlMll H~paMll ox~~~eHllH, a COBMeCTHO 

C HH~TO~HO Ma~hlMH KO~H'IeCTBaMH Mo~a oopaSOBhlBaTh HO~HCThlM CBllHe~. rrpoo~e

Mhl MeCTHoro H perHOHa~hHoro Bos~eMCTBllH Ha oca~KH MoryT OhlTh paspeIIIeHhl B 

O~H~aMIIIee AeCHTH~eTlle. 

no~araeTCH. 

r~ooa~hHoe B~llHHlle ~aCTll~ Ha ~O~~h II CHer He npeA-

BO~HHOM IIAP 

Bo~a, TaK Heooxo~llMaH A~H ~H3Hll, OOhl'IHO He C'IllTaeTCH 3arpH3HH

Te~eM. KaK npaBH~O OHaHe TOKCll'IHa, HO npeACTaB~HeT COOOM Ba~Hyro COCTaB

HyIO ~aCTh B03~yxa. BpeMeHaMH OHa Mo~eT OhlTh cy~ecTBeHHOM nOMeXOM; B HeKO

TOPhlX nO~HpHhlX paMOHax SHMOM BhlAe~eHlle HCKYCCTBeHHOM BOAhl B aTMocwepy 

Mo~eT cepheSHO YXYAIIIHTh BH~llMOCTh. 

MHorHe BHAhl ~e~OBe~eCKOM ~eHTe~hHOCTll, BK~IO'IaH caMO AhlXaHHe, 

Bhl~e~HIOT BO~HHOM nap B aTMOC<pepy: ropeHHe llCKonaeMoro Ton~HBa (He<peTnpo

~yKTOB H eCTeCTBeHHoro ra3a), HppHra~HH (BK~IO'IaH yBe~ll'IeHHe llcnapeHllH 

.. _----- .--~-
~------ --~ ~---~--~------------------ ------~-----~ 
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C BO~OXpaHHnH~) HCrrOnh30BaHHe BO~hl rOpO~aMH H rrpOMhlllneHHocThro (BKnroqaH 

HCrrapeH11e C rpa~HpeH). QaCT11qHO KOMrreHCHpYH pacTy~ee BbI,n;eneH11e BO~HHorO 

rrapa B aTMocwepy, HeKOTophle BH~hl qenOBeqeCKOH ~eHTenhHOCTH MoryT COKpa

THTh ero: Bblpy6Ka neca, CTOK C ropHbIX paHOHOB H crre:O;HanhHoe Hcrronh30Ba

HHe Be~eCTB, 3a~ep~HBaro~Hx HcrrapeHHe C 03ep 11 Bo~oeMOB. 

33 

B Ta6n. ill a H ill B rrOKa3aHhl HeKOTophle eCTeCTBeHHhle H HCKYC

CTBeHHhl~ cocTaBnHro~He aTM6cwepHOH BnarH. KOnHqeCTBO HCTOqHKKOB HCKyccTBeH

HOM BnarH Mo~eT ~ocTHrHyTh BepxHero rrpe~ena; B nro60M cnyqae rrpHBe~eHa 

nHllh rpy6aH o:o;eHKa. HecMoTpH Ha STY Heorrpe~eneHHOCTh, OqeBH~HO, qTO ~nH 

60nhllHX paHOHOB HCKYCCTBeHHhle HCTOqHHKH BnarH cocTaBnHroT nHllh He6onhllYro 

qaCTh eCTeCTBeHHoro HcrrapeHHH H CYMMapHoro HcrrapeHHH. O~HaKO B MeCTHOM 

MaCllTa6e HCKYCCTBeHHhle HCTOqHHKH MoryT HrpaTh 60nee Ba~Hyro ponh, qeM 

eCTeCTBeHHhle. HarrpHMep, B 3arra~HOH qaCTH llTaTa lleHCHnhBaHHH (CIDA) pH~ 

rpa~HpeH HcrrapHeT OKano 40 MeTpHqeCK11X TOHH BO~hl B MHHyTy. MecTHoe yBe

nHqeHHe (HO He6onhlloe) oca~KOB H 06naqHOCTH MO~HO BpeMH aT BpeMeHH Ha6nro

~aTh B OKpeCTHOCTHX STHX rpa~HpeH, HO y~e Ha paccToHHHH 20 KM aT HHX 

rrpHTOK BnarH 06hlqHO CTaHOBHTCH He3HaqHTenhHhlM 6naro~apH eCTeCTBeHHhlM 

wnYKTa:O;HHM BO~HHoro rrapa B oKpy~aro~eH cpe~e. 

ATMO CWepHble oca~KH 

rO~oBoe HCrrapeH11e 

CTOK 

TAEJIMUA ill a 

llPMPO~HHM rM~POJIOrMQECKMH UMKJI 
(B 1012 MeTpHqeCK11X TOHH B ro~) 

CIDA 

61 

4 1 

2 

no BceMY MHpy 

5002 

5002 

-

1BonMaH, ny6n. 1 OOO-B, Ha:O;110HanhHaH aKa~eMHH HayK - Ha:O;HoHanhHhlH 

COBeT rro Hccne~oBaHHHM, 1962 r. 

2 
Ey~hlKO, COBeTcKaH reo rpaWHH , 1962 r. 
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TAE~MU;A III B 

HEKOTOPHE ITPMMEPH MCKYCCTBEHHOrO ~OEABnEHMH 
BO~HHOrO ITAPA B ATMOC~EPY 

(B 1012 MeTpH~ecKHx TOHH B rOA) 

CIIIA ITo BceMY MHPY 

IToTpe6JIffeMOe KOJIH~eCTBO 0,004 
HCKorraeMoro TOrrJIHBa3 

3a 1965 n • 
~ .. 

MppHraU;Hff4 0,09 
ITpOl\1hlIIIJIeHHOCTh 4 0,006 
KOMMYHaJIhHOe H CeJIhCKOe 

~ 4 0,009 X03ffHCTBO 

Ha 2000 r. : 

MppHraU;Hff4 0,126 
ITpoMbIIIIJIeHHO CTh 4 0,022 
KOMMYHaJIhHOe H CeJIhCKOe 
X03JI:0:CTB0 4 0,025 
~peaToqlHTbI5 0,03 
O,ll)fH KOMrrJIeKC 60JIhIIIT1X 
rrpOMbIIIIJIeHHbIX rpaAHpeH B 
3arraAHoH ~aCTH IIITaTa 
ITeHCHJIhBaHHff, CIIIA 0,00006 

3 COrJIaCHO rroArOTOBJIeHHoMY B CIIIA AOKJIaAY IIBocCTaHOBJIeHHe Ka~eCTBa HailieH 
oKPYlKaIOm;eH cpeAbI lI ("Restoting the quality of our environement") (1965 r.) 
rrpeArrOJIaraeTCff, ~TO lKHAKHH yrJI8BOAOPOA H rrpHpoAHbIH ra3 COOTB8TCTBeHHO 
COCTOffT Ha 14% H 25% H3 BOAopoAa, KOTOPbIH TaKHM o6pa30M rrpeBpam;aeTcff 
B BOAY. ITpHBeAeHHaff BeJIH~HHa OTHOCHTCff K 1967 r. 

4 

5 

Co BeT rro BOAHbIM pecypcaM, 1968 r. (CIIIA). 3TH U;H<llPbI 0603Ha~aIOT rroTpe6JIe-
HHe BOAbI; He Bce,HO 60JIhmee KOJIH~eCTBO BOAbI, rrOKa3aHHoe B Ta6JIHu;e, 
BbICBo6olKAaeTCff B aTMOc<llepy rrYTeM HcrrapeHHff HJIH 8BarroTpaHcrrHpaU;HH pacTe
HHffMH. 

T.B. P06HHCOH, IIBalKHaff POJIh paCTHTeJIhHOCTH B rrYCTblHe B rHAPOJIO:f'H'leCKOM 
U;HKJIe ll ("The importance of desert vegetation in the hidrologic cycle"), 
COI03 reoAe3HH, reHepaJIhHaff accaM6JIeff (KaHaAa) 2, 1957 r. ITpeArrOJIaraeTCff, 
~TO 8TH COPHffKH ffBJIffIOTCff B 3Ha~HTeJIhHOH Mepe pe3YJIhTaTOM ~eJIOBe~eCKOH 
AeffTeJIhHOCTH B Tex 06JIaCTffX CIIIA, B KOTOPbIX BbII1aAaeT MaJIO ocaAKOB. 

---~-'----~---- ~--- ----------- ----~--
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CYll\eCTBYIDT, O,n;HaKO, HeKOTOpble OOJIaCTH aTMOC¢epbI, r,n;e ,n;a)Ke HeOOJIb

moe YBeJIHQeHHe BJIarH MO)KeT BblSBaTb SHaQHTeJIbHble nOCJIe,n;CTBHH. O,n;HoD liS 

TaKHX oOJIacTeD HBJIHeTCH BepXHHH Tponoc¢epa (BblcoTa 10 ,n;o 14 KM), r,n;e 

BOS,n;yx OQeHb XOJIO,n;HbID H r,n;e cOBepmaIOT nOJIeTbI peaKTHBHble CaMOJIeTbI. CJIe,n;bI 

KOH,n;eHca~HH OT GaMOJIeTOB BH,n;HbI BceM, KTO )KHBeT BOJIHSH aBHaJIHHHD. OObIQHO 

3TH HCKYCCTBeHHble OOJIaKa HcnapHIOTCH BCKope nOCJIe Toro, KaK OHH BOSHHKJIH. 

O,n;HaKO 'HHor,n;a OHH CYll\eCTBYIOT B TeQeHHe HeCKOJIbKHX QaCOB, CJIHBaIOTCH H 

paCTHrHBaIOTCH B nepHCTble OOJIaKa. qacTo YTBep)K,n;aIOT, o,n;HaKO, QTO 3TH HCKYC-

CT~eHHble OOJIaKa Bce paBHO Obi BOSHHKJIH HeKOTopoe BpeMH cnYCTH. Ho 

Cy,n;H no MeTeOpOJIOrHQeCKHM ,n;aHHbIM no ,n;BYM sana,n;HbIM ropo,n;aM Coe,n;HHeHHblX 

iliTaTOB, pacnOJIO)KeHHblM BOJIH3H aBHaJIHHHD, MaJIO OQeBH,n;HO, QTO BBe,n;eHHe nacca

)KHPCKHX peaKTHBHbIX CaMOJIeTOB B 1958 r. BbI3BaJIO 3HaQHTeJIbHOe YBeJII-FleHHe BbI
COTHOD OOJIaQHOcTH. 

OOJIaKa MorYT TaK)Ke B03HHKaTb H3 cTpaToc¢epHoD BJIarH, XOTH aTO 

MO)Ke'[' ObITb TOJIbKO B OrpaHHQeHHbIX paDoHax sMMHeD nOJIHpHOD HOQH H BOJIH3H 

3KBaTOpHaJIbHOD TpononaY3bI; QTO KacaeTCH OCTaJIbHbIX oOJIacTeD HH)KHeD H 

cpe,n;HeD Tponoc¢epbl, TO OHH CJIHmKOM CYXH, QTOObl B HHX CYll\eCTBOBaJIH YCToDQH

Bbl8 HHBepCHOHHble CJIe,n;bI HJIH OOJIaKa. YBeJIHQeHHe BJIarH B CTpaToc¢epe, KaK 

YTBep)K,n;aIOT, MO)KeT TaK)Ke COKpaTHTb paBHOBeCHe B co,n;ep)KaHHH 030Ha. ITpe,n;no

JIO)KeHAH OTHOCHTeJIbHO co,n;ep)KaHHH Bo,n;HHoro napa B CTpaToc¢epe, KOTopoe 

oy,n;eT peSYJIbTaTOM nOJIeTOB CBepxs BYKOBbIX naCCa)KHpCKHX CaMOJIeTOB, npe,n;YCMaT

pHBaIOT YBeJIHQeHHe cpe,n;HeD rJIOOaJIbHOD BJIa)KHOCTH B CTpaToc¢epe MeHee, QeM 

Ha 10% no cpaBHeHHIO C ee eCTeCTBeHHblM co,n;ep:>KaHHeM. BJIHHHHe Ha KJIHMaT 

B pe3YJIbTaTe COKpall\eHHH co,n;ep)KaHHH OSOHa He CQHTaeTCH 3HaQHTeJIbHblM BBH,n;y 

oOJIbmoD eCTeCTBeHHoD H3MeHQHBOCTH 030Ha. O,n;HaKO HeKOTopble YQeHble OTMeTH

THJIH B03MO)KHOCTb cepbe3HbIX OHOJIOrHQeCKHX nOCJIe,n;CTBHD, BbI3BaHHbIX YBeJIHQe

HHeM YJIbTpa¢HOJIeTOBOD pa,n;Ha~HH, ,n;OCTHraIOll\eD SeMJIH, B CBH3H C COKpall\eHHeM 

KOH~eHTpa~HH oSOHa. 

E,n;HHCTBeHHaH cepHH CHCTeMaTHQeCKHX H Ha,n;e)KHbIX H3MepeHHD CTpaTO

c¢epHoro Bo,n;HHoro napa ObIJIa npOBe,n;eHa BOJIHSH BamaHrToHa (CiliA) HayQHO

HCCJIe,n;oBaTeJIbCKOD JIaOOpaTopHeDBMC CiliA. HSMepeHHH nOKaSaJIH POCT OT 2 ,n;o 3 Q.M. 

(no Macce) B nepHo,n; C 1964 no 1970 rr.; C 1970 r. HaMeTHJIaCb TeH,n;eH~HH K 

CTaOHJIH3a~HH. MO)KHO pa3MblmJIHTb 0 npHQHHaX pOCTa B 1964-1970 rr., eCJIH OH 

peaJIeH. BbIOPOCbI CaMOJIeTOB, JIeTaIOI'\HX Ha OOJIbmHX BblcoTax, HJIH KOCMHQeCKHX 

KopaoJIeD,npoxo,n;HIl\HX Qepes cTpaToc¢epy,,n;a)Ke npH rpyooD o~eHKe HepaBH03HaQ

HbI HaOJIIO,n;aeMoMY YBeJIHQeHHIO BJIa:>KHOCTH. BepHee Bcero, HO 3TO He ,n;OKasaHO, 

QTO OO~HCHeHHe 3aKJIIOQaeTCH B OOJIee SHa~HTeJIbHOD nepe,n;aQe Tponoc¢epHoD BJIarH 

B CTpaToc¢epy. Oo~eM eCTeCTBeHHoro HcnapeHHH H CYMMapHoro HcnapeHHH 

3eMJIH B MHJIJIHOH pas npeBblmaeT HaOJIIO,n;aeMhlD POCT CTpaToc~epHoro Bo,n;HHoro 

napa, nOSTOMY HeOOJIbiliHe HSMeHeHHH B eCTeCTBeHHbIX npo~eccax MoryT BbI3BaTb 

YBeJIHQeHHe CTpaToc¢epHoD BJIarH. 
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HecMoTpH Ha TeOpeTMqeCKae 060CHOBaHMH YMeHbmeHMH cO~ep~aHMH 

OSOHa, corrpOBo~~aID~ero YBeHMqeHMe CTpaToc~epHol BHarM, CTaH~MM B CeBepHol 

AMepUKe, MSMepHBmMe OSOH B meCTM~eCHTbIX ro,n;ax, He 06HapY:lKMHM TaKara YMeHb

meHaH. IIOCKO,lIbKY OSOH qYBCTBMTe.lIeH K CTpaToc~epHol ~MPKYHH~MU, BepOHTHO, 

qTO BHMHHMe ~UPKYHH~UM 6bWO 60Hee ~;HaqMTeHbHbIM, qeM paCT BHaJK.HOCTM. 

BO,Il;HHol rrap MrpaeT Ba~HyIO POHb B TerrHOBOM 6aHaHce aTMoc~epbI U 

B era rrpMCYTCTBMM B TYMaHax M ~O~~HX. 3a MCKHIDqeHMeM TaKMX orrpe~eHeHHbIX 

QYBCTBUTeHbHbIX SOH aTMoc~epbI, KaK BepXHHH 'tporroc~epa M CTpaToc~epa, MaHO 

BepOHTHO, qTO BO~HHOI rrap, CBbISBaHHbIl qenOBeqeCKOI ~eHTeHbHOCTbID Mo~eT 

urpaTb SHaqMTeHbHYID POHb sa UCKHIDqeHUeM BHMHHMH B MeCTHOM MaCllITa6e. EOHee 

BbICOKaH 06HaqHOCTb, BbISBaHHaH rrOHeTaMU caMOHeTOB, Mo~eT BbISBaTb Hu60 

rrOTerrHeHMe, Hu60 OXHa~~eHue HM~Hel aTMoc~epbI B saBMCMMOCTM aT OrrT~qeCKUX 

CBolcTB 06HaKOB M TeMrrepaTypbI oKpy~aID~ero Bos~yxa. OrpaHMqeHHbIe GKCrrepM

MeHTaHbHble peSYHbTaTbI, rroHyqeHHble ~O HaCTOH~ero BpeMeHM, rrpe~rrOHaraIDT 

Bce ~e rrOXOHo~aHMe HM~Hel aTMoc~epbI. ~pyroe BHMHHMe Ha KHMMaTaTMoc~ep

Hal BHarM SaKHIDqaeTCH B G~~eKTe saceBa MCKYCCTBeHHbIMM He~HHbIMM KpMCTa~HaMU. 

ECHM He~HHble KpMCTaHHbI MCKYCCTBeHHbIX 06HaKOB crrYCTHTCH ~O MaHbIX BbICOT, 

OHM MorYT CTaTb H~paMM B nepeOXHa~~eHHbIX BO~HHbIX 06HaKax, M T8M caMbIM 

BbISBaTb 06HaqHOCTb M oca~KU MHU MSMeHMTb MX pacrrpe~eHeHue. 

~pYrME COCTABJIHIDmME 

IIopaSMTeHbHoe pasHo06paSMe Be~eCTB, rrOMMMO Tex, KOTopble y~e 

Has BaHbI, rrOCTOHHHO ~06aBHHIDTCH B aTMoc~epy. 8TO OKUCb yrHepo~a, OKUCb 

aSOTa M yrHeBo~opO~bI. 06bIqHO, eCHM OHM pacceMBaIDTCH B aTMoc~epe rroHyma

pMH MHM Bcero seMHoro mapa, MX KOH~eHca~MH OqeHb MaHa,rrOCKOHbKY Humb 

HeKOTopbIe MS HUX ~MBYT B aTMoc~epe ~OHro. YqeHbIe He rrO~qepKMBaIDT xx BHMH

Hue Ha KHMMaT; HO 6Y~Y~Me MCCHe~OBaHUH MorYT rrOKasaTb, qTO C HHMM TaK~e 

HY~HO CqMTaTbCH. 

3AKJIIOLfEHl1E 

BOSMO~HOCTU BHMHHMH ~eHTeHbHOCTM qeHOBeKa Ha COCTaB aTMoc~epbI 

He cHe~yeT rrepeo~eHMBaTb. Ho era Bos~elcTBMe .. :.Ha KHUMaT BbI3bIBaeT c8pbesHble 

pasMbIllIHeHHH. MHorMe cTpaHbI UMeIDT rrporpaMMbI HHM COCTaBHHIDT ux C TeM, qTo6bI 

~oKYMeHTaHbHo JIO~TBep~MTb MSMeHeHMH KaqeCTBa aTMoc~epbI B 6y~y~eM. HecMoT

pH Ha 60HblllMe YCUHMH HeCKOHbKMX opraHusa~MI H CTpaH, y~oBHeTBopMTeHbHaH 

TeopUH, 06'bHCHmO~aH BHUHHMe MSMeHeHUH KaqC(·" Ha aTMOC~8PbI Ha MSM8H8HUH 

KHHMaTa,6y~eT cos~aHa qepes MHoro HeT B 6y~y~eM. IIOKa ~e rrpaBUTeHbCTBa 

6Y~YT rrOCTaBHeHbI rrepe~ CHO~HOI rrp06H8MOI, paSBKBaTb HU HOBbIe BM~bI TeXHHKM, 

KOTopbIe GpMHeCYT rrOHbSY 06~eCTBY, HO KOTopbIe OTpM~aTeHbHO CKa~YTCH Ha 

rroro~e U KHMMaTe. He MMeH BOSMO~HOCTM OTKHaAbIBaTb pellleHMe Borrpoca ~o 

rroHyqeHMH Hyqmel uH~opMa~MM, rHaBbI rrpaBuTeHbcTB MorYT TOHbKO o6paTMTbcH 
KO MHeHMID caMara KOMrreTeHTHoro COBeTa ~HH Taro, qT06bI MMeTb rrporpaMMY 

AelcTBMI. 

-- --.---------~--. ---------~-- -.-----~ .. -- - -------- - -------~---------------~ ----- ------------
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llJIAHbI Bl\[O no CJIEjI\EHIIIO 3A 4lI0HOBLIl\I 3Al'PJI3HEHIIEiU ATlUOCcJ>EPbI * 

P. A. MmmopMHK 

ReT HeOOXO~HMOCTH no~~epKHBaTh 3Ha~eHHe B03~eHCTBHH Ha BCID 

OKPY.lKaIDntyro ~eJIOBeKa cpe~y pe3YJIhTaTOB I B3pbIBa" Hapo~OHaCeJIeHHH H TeXHH~eCKoro 

nporpecca, HMeBmHX MeCTO B npOmJIOM BeKe. MHOrO~HCJIeHHhle HCCJIe~OBaHHH, 

U;eJI,hID KO TOPbIX HBJIHeT CH H3y~eHHe ~eJIO Be~e CKHX no ceJI eHHH, HCnOJIh3 0 BaHHH 

npHpO~HbIX pecypcOB H 3arpH3HeHHH OKpY.lKaID~eH cpe~hl - cymH, BO~ H B03~yxa 

n03BOJIHIDT, KaK MbI nOJI,araeM, O.lKH~aTh He TOJIhKO nOHHMaHHH BO BceM MHpe 

MacmraOOB npOOJIeM, CBH3aHHbIX C 3THM, HO TaK.lKe H YCTaHOBJIeHHH TpeoyeMblx 

nOJIHTH~eCKHX H C0U;HaJIhHhlX cor~ameHHH, KOTophle MOrJIH Ohl npHBeCTH B KOHe~

HOM c~eTe K pemeHHIO 3THX npOOJIeM. O~HaKO OHH MoryT CJIy.lKHTh JIHmh PYKOBO~

CTBOM, BBH~y Toro, ~TO tPYH~aMeHTaJIhHble npOOJIeMbI KaK COU;HaJIhHOH, TaK H 

tPH3H~eCKOH HayK, BO MHorHX CJIy~aHx e~e ~OJI.lKHbI ObITh CtP0pMyJIHPOBaHbI, He 

rOBopH Y.lKe 0 TOM, ~TO HX e~e npe~CTOHT pemaTh no cy~ecTBy. 

li3 ~HCJIa 3THX npOOJIeM HaHOOJIee Ba.lKHOH H, BepOHTHO, HaHOOJIee 

TPY~HOH ~JIH pa3pemeHHH HBJIHeTCH npOOJIeMa onpe~eJIeHHH Toro, KaKHM 00pa30M 

H B KaKOH CTeneHH oKpy.lKaIO~aH ~eJIOBeKa cpe~a Ha 3eMHOM mape nO~BepraeTCH 

Bpe~HoMy pa3pymHTeJIhHOMY B03~eHCTBHIO TeXHHKH H U;HBHJIH3aU;HH. KaK TOJIhKO 

3Ta npOOJIeMa oy~eT pemeHa, OOJIee HCHOH CTaHeT aJIhTepHaTHBa, H oo~eCTBeH

Hoe MHeHHe He oy~eT KOJIeOaThCH B 3aBHCHMOCTH OT KanpH30B CY~hOhl C O~HOH 

CTOPOHhl HJIH cooopa~eHHH HeorpaHH~eHHOH 3KCnJIyaTaU;HH, C ~pyroH. 

Be~y~He y~eHble B OOJIaCTH aTMOCtPePHbIX HayK H pyKoBo~HTeJIH 

MeTeOpOJIOrH~eCKHX CJIY.lKO MHpa HrpaIDT Bhl~aIO~yIOcH POJIh B pemeHHH 3THX Ba.lKHbIX 

npOOJIeM OKpY.lKaIO~eH ~eJIOBeKa B03~ymHoH cpe~hl, POJIh, KOTopaH O~HOBpeMeHHO 

HBJIHeTCH B03MO.lKHOCThID, 00H3aHHOCThID H Bhl30BOM. aTO - B03MO.lKHOCTh BHeCTH 

BKJIa~ B OJIarOnOJIy~He Oy~y~HX nOKOJIeHHH ~eJIOBe~eCTBa. aTO - 00H3aHHOCTh 

BBH~y Toro, ~TO COCTaB HJIH Ka~eCTBO aTMOCtPePhl B u;eJIOM H HX H3MeH~HBOCTh 

HBJIHIOTCH MeTeOpOJIOrH~eCKOH npOOJIeMoH. li Bhl30B - nOTOMY ~TO OTKPhlJIHCh 

HOBhle nepcneKTHBhl C TO~KH 3peHHH KOHu;enU;HH nporpaMM HCCJIe~OBaHHH H 

HaOJIIO~eHHH, KOTopble BO MHorHX CJIy~aHX HBJIHIOTCH npHHU;HnHaJIhHO HOBbIMH no 

cpaBHeHHID C nOBce~HeBHOH HCCJIe~OBaTeJIhCKOH H onepaTHBHOH ~eHTeJIhHOCThIO 

MeTeOpOJIOrH~eCKHX CJIy%O. 

E~e ~o B03HHKHOBeHHH HhlHeillHeH BOJIHhl 03aoo~eHHocTH mHpoKHx 00-

~ecTBeHHbIX KpyroB no nOBo~y yxy~maIO~erocH Ka~eCTBa oKpY.lKaIO~eH B03~ymHoH 

~ ~eKU;HH, no~rOTOBJIeHHaH ~JIH lliecToro KOHrpecca BMO. 
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cpe,n;bI BCeMHpHaJ! MeTeOpOJIOrI-FleCKaJ! OpralIMSall,HJ! rrpI1CTyrrI1JIa K npOBe,n;eHI1IO 

I1CCJIe,n;OBaHI11 H cos,n;aJIa CeTH CTaHll,HI B ll,eJIJ!x ,n;OCTHXeHI1J! 60JIee rJIy6oKoro 

rrOHHMaHHJ! 8THX np06JIeM. EJIaro,n;apJ! HHHll,HaTHBe H rrpOBe,n;eHI1IO pa60qel rpynnhl 

BMO no aTMoc<lJepHOMY sarpJ!SHeHHIO H XHMHH aTMoc<lJepbJ KOMI1CCHH no aTMoc<lJepHbIM 

HaYKaM BOSHI1KJIa KOHll,errll,HJ! rJI06aJIbHOI ceTH CTaHll,HI BMO rro HSMepeHHID <lJOHO

Boro sarpHSHeHHH aTMoc<lJephl, KOTopaH 6hlJIa BnOCJIe,n;CTBHH o,n;o6peHa MCnOJIHH

TeJIhHhlM KOMHTeTOM. KOMHTeT saTeM HaSHaqHJI rpynny 8KcnepTOB no MeTeopo

JIOrHqeCKHM acneKTaM sarpHSHeHHH aTMoc<lJephl B KaqeCTBe OCHOBHoro opraHa 

no Koop,n;HHall,HH Bcel ,n;eHTeJIhHOCTI1 BMO B 8TOI 06JIaCTH B BH,n;y Toro, qTO s,n;eCh 

6y,n;.YT nepeKpeII\HBaTbCH HanpaBJIeHI1H ,n;eHTeJIbHOCTH MHorHX KOMHCCHI H Heo6xo

,n;HMO 6y,n;eT 06eCneqI1Th e,n;HHCTBO, nOCJIe,n;OBaTeJIhHOCTb H npeeMCTBeHIIOCTh 

,n;eICTBHI. 

ilepBOCTeneHHol ll,eJIhID nporpaMMhl CJIeXeHHH sa <lJOHOBhlM sarpHSHeHHeM 

HBJIHeTCH y,n;OBJIeTBOpeHHe nOTpe6HOCTH B HaJII1qHH BceMHpHol ceTH, nOSBOJIHIDII\el 

onpe,n;eJIHTh perHOHaJIhHhle H rJI06aJIhHhle TeH,n;eHll,HH, KaCaIDII\HeCH COCTaBHhIT qacTel 

aTMO C <lJe phI , B oco6eHHOCTI1 Tex, KOTophle HMeIDT BaXHO(~ SHaqeHI1e BBH,n;y HX 

npH~HaHHoro HJIH rrOTeHll,HaJIbHOrO BJII1HHHH Ha noro,n;y H KJIHMa~. 3,n;eCh CJIe,n;yeT 

OTMeTHTh, qTO ,n;OCTH)l{eHHe ll,eJIel 8Toro npoeKTa nOTpe6yeT TaKX8 y,n;eJIeHI1H 

BHHMaHHH npo,n;yKTaM rrpOll,eCCOB OqHII\eHHH aTMoc<lJephI (T. e. ,n;ox,n;eBhlM oca,n;KaM 

H CyxHM ,)TJIOXeHHHM), a TaKxe npHMhIX H KOCBeHHbIT HSMepeHHI KOHll,eHTpall,HH 

I sarpHSHHIDII\HX" BeII\eCTB B aToMc<lJepe. CJIe,n;yeT nOJIHOCThID npHSHaTb, qTO 

peSYJIhTaThl HanIMX OTKPhITHI ,n;aJIeKO BhII,n;YT sa npe,n;eJIhl BJII1HHHJ! Ha noro,n;y H 

KJIHMaT; n08TOMY nporpaMMa BMO ,n;OJIXHa HCXO,n;HTh HS npe,n;JIOXeHHH 0 HaJIHqHH no

Tpe6HOCTH B ,n;aHHhlX, Heo6xo,n;HMhlX ,n;JIH HCCJIe,n;OBaHHI H peIDeHHH np06JIeM, KOTO

pbIMH saHHMaIDTCH ,n;pyrHe Mex,n;yHapo,n;Hhle OpraHI1Sall,HH, CBHsaHHhle C aTMoc<lJepol, 

KaK cpe,n;ol ,n;JIH TpaHcnopTHpOBKH. 

Bhl6poc 60JIhIDHHCTBa HCKYCCTBeHHhlX sarpHSHI1TeJIel B aToMc<lJepy 

OCYII\eCTBJIHeTCH rJIaBHbIM 06paSOM HS ITOqeqHhlX" HCTOqHHKOB, Heno,n;BHXHhIT HJIH 

,n;BHXYII\HXCB. Mx Bos,n;elcTBHe B 60JIhIDHHCTBe CJIyqaeB HeMe,n;JIeHHO npOHBJIHeTCJ! 

B MeCTHOM MaCIDTa6e HJIH B MaCIDTa6e ropo,n;CKHX HaCeJIeHHhlX rrYHKTOB, BJIHHH 

Ha BH,n;HMOCTb, I1HTeHCHBHOCTb H KaqeCTBO COJIHeqHOrO CHHHHH, nOBTopHeMOCTh 

TYMaHOB H oca,n;KOB H T.,n;. KOHll,eHTpall,HH sarpHSHHTeJIel B ropo,n;ax 06hlqHO HBJIH

eTCH HaI160JIee BhlCOKOI H OKa3hlBaeT HaI160JIee OCTpoe H saMeTHoe ,n;JIH rJIas 

Bos,n;elcTBHe Ha YCJIOBHH XHSHI1 qeJIOBeKa (3,n;opOBhe, 8KOHOMHqeCKYID ,n;eHTeJIbHOCTb, 

8CTeTHqeCKHe BocnpHHTHH). PeSYJIhTaTOM 8Toro J!BJIJ!eTCJ! TO, qTO ,n;aHHhle HSMe

peHHI sarpJ!SHeHHJ! yxe npe,n;OCTaBJIJ!IDTCJ! yqpex,n;eHHJ!M, Haxo,n;J!II\I1MCJ! rro,n; pas

JIHqHOI IDPHc,n;I1Kll,Hel. B ll,eJIOM xe, o,n;HaKO, 8TH MeCTHhle Bos,n;elcTBHJ! CTaHOBJ!T

CJ! no CBOHM MaCIDTa6aM perHOHaJIbHhlMH H, BepOHTHO, rrpI106peTaIDT H rJIOdaJIbHhll 

xapaKTep, KaK Ha 8TO YKa3hlBaIDT HCCJIe,n;OBaHHJ! ,n;BYOKHCH yrJIepo,n;a. ilporpaMMa 

BMO Hall,eJIeHa HMeHHO Ha 8TH ,n;Be nOCJIe,n;HHe np06JIeMhl, <lJaKTHqeCKH nOKa eII\e 

He OCBeII\eHHhIe COOTBeTCTBYIDII\el HayqHOI ,n;OKYMeHTall,Hel. CJIHllKOM MHoroe 6hIJIO 

6hl nOCTaBJIeHO Ha KapTY, eCJIH 6hl npHIDJIOCb x,n;aTb Toro MOMeHTa, Kor,n;a 6y,n;YT 

YCTpaHeHhl Bce COMHeHHH OTHOCHTeJIhHO Bos,n;elcTBHH TeH,n;eHll,HI B COCTaBe aTMO

c<lJephl, npex,n;e qeM BBeCTH nporpaMMy Ha6JIID,n;eHHI. 

-----------.. ~ --.---.------.----.~-----.----~.---------------.---- ---- ---------- --- ------~- ---- ---~------~-- -----
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KaK STO peKOMeH~OBaHO CITe~HaRHCTaMH BMO ITO ITRaHHpOBaHHID, Tpe6y

IDTCH ~Ba THITa HRH ~Be KaTerOpHH CTaH~HM ~RH CeTH, KOTOpaH y~oBReTBOpHRa 

6hl CTOH~HM ITepe~ HeM 3a~a~aM: 

1. PerHoHaRbHble cTaHgHH ITO Ha6mo,:n;eHHID3a 3arpH3HeHHeM BO3)l;yxa, 

OCHOBHOM ~YHK~HeM KOTOPhlX HBRHeTCH ~oKYMeHTaRbHoe ITO~TBep~~eHHe H3MeHeHHM 

3a ~RHTeRbHhlM ITepHO~ COCTaBa aTMoc~ephl, KOTophle MorYT 6hlTb CBH3aHhl C H3Me

HeHHHMH B ITpaKTHKe 3eMReITORb30BaHHH B perHoHaRbHoM MacmTa6e H~H C ~pyroM 

~eHTeRbHOCTbIO (H3MeHeHHe B H CITOR~30BaHHH TOITRHBa), H KOTopble BRHHIOT Ha Ka

~ec~Bo B03~yxa B perHoHaRbHoM MacmTa6e. Pa3Mep H xapaKTep "perHOHa" He MO

ryT 6hlTb TO~HO OITpe~eReHhl, HO 3aBHCHT rRaBHhlM 06pa30M OT KRHMaTORorH~ec

KHX H TOITOrpa~H~eCKHX ~aKTopOB. O~HaKO MO~HOITpe~ITORO~HTb,~TO Ka~~aH CTpa

Ha, HBRHID~aHCH QReHoM BMO, ITO~eRaeT HMeTb ITO KpaMHeM Mepe O~Hy TaKYID CTaH

~HIO. 

2. OCHoBHhle cTaHgHH ITO Ha6RID)l;eHHIO 3a 3arpH3HeHHeM BOa)l;yxa, OCHOB

HOM ~YHK~HeM KOTOPhlX ITO CRe~eHHIO HBRHeTCH ~oKyMeHTaRbHoe ITO~TBep~~eHHe 3a 

~RHTeRbHbIM ITepHO~ rRo6aRbHblx H3MeHeHHM COCTaBa aTMoc~epbI. I1pe~ITORaraeTCH, 

~TO RHmb BeCbMa He6oRbmoe ~HCRO TaKHX CTaH~HM, He 60Ree 10-13, HBHTCH 

Heo6xo~HMhlM BO BceM MHpe. Hx ~HCRO, a TaK~e KpHTepHH ~RH HX pa3Me~eHHH, 

~OR~Hhl 6Y~YT B CHRY Heo6xo~HMOCTH HOCHTb BeCbMa orpaHH~HBaIO~HM xapaKTep, 

a TeXHHKa B3HTHH ITpo6 H aHanH30B 6y~eT BeCbMa CRO~HOM H ~oporocToH~eM. 

KpMTepHH ~RH pa3Me~eHHH 060HX THITOB cTaH~HM y~e OITpe~eReHhl H 

MorYT 6bITb KpaTKo C~OPMYRHpoBaHbI cRe~yID~HM o6pa30M: perHoHaRbHble CTaH~HH, 
KaK ITpe~ITORaraeTc~, ~on~Hhl pa3Me~aTbcH B ceRbCKHX paMOHax, He HMeIO~HX 3Ha
'IHTeRbHbIX MeCTHbIX HCTO'IHHKOB 3arpH3HHTeReM, KOTopble ~OR~HbI 6bWH 6hl ITO~Bep
raTbCH H3MeHeHHHM; BepOHTHO, ~RH 8TOM ~eRH 6Y~YT ITpHrO~Hhl HeKOTophle CTaH
~HH, HaXO~H~HeCH BO BTOpOCTeITeHHbIX aSpOITOpTaX, a OCHOBHble CTaH~HH 

ITO Ha6RID~eHHIO 3a 3arpH3HeHHeM B03~yxa ~OR~Hhl pa3Me~aTbCH B MeCTax C MaKCH

MaRbHO "~HCTbIM B03~YXOM"; ropHble BepmHHbI HRH OT~aReHHhle CKaRHCTbIe OCTpOBa, 

ITO-BH~HMOMy, HMeRH 6bI B STOM OTHomeHHH HaH60Rbmee ITpeHMy~ecTBo, eCRH OHH 

He HaXO~HTCH B TO~Kax, paCITORO%eHHhlX ITO~ peryRHpHhlMH aBHaTpaccaMH. 

MHoroe e~e ITpe~CTOHT c~eRaTb, ITpe~~e ~eM Ha~HeT ocy~ecTBRHTbCH 

OKOH~aTeRbHaH ITporl,aMMa H3MepeHHM, peKoMeH~oBaHHaH ~RH ceTH. Ha perHoHaRb

HbIX cTaH~HHx ITO Ha6RID~eHHID 3a 3arpH3HeHHeM B03~yxa oHa, B ~aCTHoCTH, 

6y~eT 3aBHceTb He TORbKOOT 3Ha~eHHH Tex HRH HHbU 3arpH3HHTeReM, HO TaK~e 

H OT YPOBHH pa3BHTHH TeXHHKH B3HTHH ITpo6 H aHaRH30B ITO Ka~~oMY 8ReMeBTY, 

KOTopaH 06eCITe'IHRa 6bI e~HHoo6pa3He H cpaBHHMocTb ~aHHbIX ITO BceM TaKoM 

mHpoKoM ceTH. B ~eROM HaH60Rbmee BHHMaHHe 6y~eT y~e~HTbCH 3arpH3HHTe~HM, 

HMeID~HM HeITpO~OR~HTeRbHbIM ITepHO~ cy~ecTBoBaHHH. 

OCHOBHhle CTaH~HH ITO Ha6RIO~eHHID 3a 3arpH3HeHHeM B03~yxa, ~HCRO 

KOTOPbIX 6y~eT 3Ha~HTeRbHO MeHbme, 6Y~YT B 3Ha'IHTeRbHoM Mepe opHeHTHpoBaHbI 

Ha ITpOBe~eHHe Hay~Hblx Hcc~e~oBaHHM H ~O~~HbI HMeTb MeHbme ITp06~eM B OTHO

meHHH KOHTPORH Ka~eCTBa H cpaBHHMocTH ~aHHbIX. 110MHMO "cTaH~apTHoM" 

ITpOrpaMMhl H3MepeHHM, ~eHTeRbHocTb, ocy~ecTB~HeMaH Ha Ka~~oM cTaH~HH, 6y~eT, 
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nO-BH,ll;IIMOMY, pa3JUI'IaThCH; H ,1l,aJKe ,1l,JIH 0 CYIqeCTBJIeH11H 'I CTaH,1l,apTHOM II npo rpaMMLI 
MoryT HCnOJIh30BaThCH pa3JI11~Hhle MeTO,1l,hl B3HTHH npo6 11 aHaJI113a C npOBe,1l,eH11eM 

npH 8TOM MeJKJIa6opaTopHbIX cpaBHeH11M, o6eCne~11BaIOIqHX HaJIHq11e MexaHH3Ma 

cpaBHHMOCTH ,1l,aHHbIT. 

B ~eJIHX 06eCneqeHHH HaqaJIa pa60Thl ceTH BMO B B03MOJKHO 60JIee 

KopoTKHe CpOKH 6hlJIa peKOMeH,1l,oBaHa H YTBepJK,1l,eHa HaqaJIhHaH MHHHMaJIhHaH 

nporpaMMa H3MepeHHM H nO,1l,rOTOBJIeHO onepaTHBHoeHaCTaBJIeHHe ,1l,JIH perHOHaJIh

HbIT cTaH~HM. ilepBocTeneHHoM Heo6xo,1l,HMOCThID ,1l,JIH 8TOM nporpaMMhl HBJIHeTCH 

Tpe60BaHHe 0 HaJIHqHH npHeMJIeMhlX CTaH,1l,apTH3HpoBaHHhlx MeTO,1l,OB B3HTHH npo6 

H aHaJIH30B HJIH 0 TOM, ~To6hl HX HaJIHqHe MOrJIO 6hl 6hlTh JIerKO o6ecne~eHO; B 

oco6eHHOCTH 8TO KacaeTCH per110HaJIhHhlX CTaH~HM no Ha6JIID,1l,eHHID 3a 3arpH3HeHH-

eM B03,1l,yxa. 3,1l,eCh MHHHMaJIhHaH nporpaMMa 6Y,1l,eT COCTOHTh H3 H3MepeHHM MYT-

HOOTH aTMoc¢ephl H COCTaBHbIT qaCTeM Oca,1l,KOB. Ha OCHOBHbIT CTaH~HHx no 

Ha6JIID,1l,eHHID 3a 3arpH3HeHHeM BO3,1l,yxa, ,1l,JIH Toro qTo6hl y,1l,OBJIeTBOpHTh Tpe60BaHHH 

MHHHMaJIhHOM nporpaMMhl Ha6JIID,1l,eHHM, ,1l,ocTaTo~HO 6Y,1l,eT ,1l,06aBHTh H3MepeHHe ,1l,By

OKHCH yrJIepO,1l,a. TaKHM 06pa30M, TaKoe HaqaJIO CTaBHT cBoeM ~eJIhID o6eCneqHTh 

,1l,oKYMeHTaJIhHOe nO,1l,TBepJK,1l,eHHe ¢OHOBhlX ypOBHeM KOH~eHTpa~HH ~acTH~ H ,1l,By~ 

ORHCll YrJlepO,1l,a, KOTopbIe HaH60JIhIIIHM 06pa30M B03,1l,eMGTBYIDT Ha 8HepreTHlleCKHM 

6aJIaHC CHCTeMhl 3eMJIH-aTMoc¢epa. 

Ha pHCYHKe nOKa3aHO npH6JIH3HTeJIhHOe MeCTOnOJIOJKeHHe CTaH~HM, BKJIID

~eHHbIX B ceTh BMO no onpe,1l,eJIeHHID ¢oHoBoro 3arpH3HeHHH. HeKTopbIe H3 perHo

HaJIhHhlX cTaH~HM YJKe ,1l,eMcTBYIDT B HacToHIqee BpeMH, a ,1l,pyrHe, KaK OJKH,1l,aeTcH, 

nOJIHOCThID BCTynHT B ,1l,eMCTBHe nOCJIe Toro, KaK onepaTHBHoe HaCTaBJIeHHe BMO 

(qaCTb I) 6Y,1l,eT pacnpocTpaHeHo eIqe ,1l,o KOH~a 1971 r. OCHoBHhle CTaH~11H, 

KaK OJKH,1l,aeTCH, npHCOe,1l,HHHTCH K ceTH nOCJIe Toro, KaK 6Y,1l,YT pa3pa6oTaHhl 

npHeMJIeMhle MeTO,1l,hl Ha6JIID,1l,eHHM H aHaJIH3a. 

,n:aJIbHeMiliHe peKOMeH,1l,a~HH, KacaIDIqHeCH nporpaMMbI H3MepeHHM, B ~aCT

HOCTH,B OTHOIIIeHHH H3MepeHHH KOH~eHTpa~HH B aTMoc¢epe COOTBeTCTBYIDIqHX 

3arpH3HHTeJIeM, 6Y,1l,YT pa3pa6oTaHhl B TeqeHHe HeCKOJIhKHX 6JI11JKaMIIIHX MeCH~eB. 

OHH HBHTCH pe3YJIhTaTOMpa6oThl 8KcnepTOB BMO H paCCMOTpeH11H peKOMeH,1l,a~HM 

,1l,pyrHx MeJK,1l,YHapO,1l,HbIT yqpeJK,1l,eHHM H HCCJIe,1l,OBaHHM. EY,1l,YT TaKJKe npHHHTbI BO 

BHHMaHHe B03MOJKHOCTH B3HTHH npo6 C nOMOIqhID CaMOJIeTOB H IIIapOB-30H,1l,OB B CTpa-
- , 

Toc¢epe,a TaKJKe B BepXHeM Tponoc¢epa 3TO 6Y,1l,eT HMeTh rrpeHMYIqeCTBO B ,1l,ByxOT-

HOIIIeHHHxi- a)np·OBepKa TeH,1l,eH~HM,Ha6JIID,1l,eHHbIX Ha ypOBHe nOBepXHOCTH, r,1l,e ce30HHbIe 

KOJIe6aHHH Mory'!' BHOCHT nyTaHH~y B ,1l,aHHbIe, KacaIDIqHeCH KOJIe6amIM 3a npO,1l,OJIJKH

TeJIhHhlM nepHO,1l,; H B)Bhl,1l,eJIeHHe CTpaToc¢epHhlX HBJIeHHM OT Tporroc¢epHhlX HBJIeHHM, 

TaKHX KaK TeH,1l,eH~HH B CYJIh¢aTHOM CJIoe IDHre. EhlJIO 6hl KaK npeJK,1l,BBpeMBHHO, 

TaK H MaJIOBepOHTHO OJKH,1l,aTh KaKHX-JIH60 ,1l,pyrHx 60JIee lIO,1l,po6HbIX ,1l,aHHbIX B 8TOM 

OTHOIIIeHHH B HaCTOHIqBe BpeMH. O,1l,HaKO CJIe,1l,yeT rrpO,1l,OJIJKaTh ,1l,eJIaTh ynop Ha 

C03,1l,aHHe ,1l,eMCTBeHHOM H rJIy6oKo HayqHOM OCHOBbI ,1l,JIH ,1l,OJIrOCpOqHOM nporpaMMhI 

BMO, n03BOJIHIDIqeM y,1l,OBJIeTBOpHTh nOTpe6HOCTh B ,1l,aHHhlX Ha6JIID,1l,eHHM 3a OKpy

JKaIDIqeM B03,1l,YIIIHOM Cpe,1l,OM B rJI06aJIhHOM MaCIIITa6e KaK MOJKHO 60JIee 6hlCTPbIM 

-~ ----~--------
-~~--------~-----
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cnoco60M. CnOXHOCTb Bceli np06neMhl, HaqHHaH C Bhl60pa MeCTa H KOHqaH aHanH-
30M OT,n;enbHbIX COCTaBHbIX qacTeli aTMOCgJepbI, nOTpe6yeT B HeKOTOpbIX cnyqaHX 
,n;OCTHXeHHH KOMnpOMHCCa. Henb3H OXH,n;aTb, qT06bI KaX,n;blli 6bIn y,n;OBneTBOpeH B 
OTHomeHHH Bcex acneKTOB npe,n;npHHHMaeMhlX YCHnHli; BPH,n; nH HMeeTCH MHoro 
CTpaH, ecnH OHH HMeIDTCH Boo6~e, r,n;e BHyTpH cTpaH ,n;ocTHrHYTo nonHoe corna
CHe no BceM BonpocaM, KacaID~HMcH B3HTHH npo6 H aHanH3a ,n;aHHhlx aTMocgJepHoro 
3arpH3HeHHH. Ho TeM He MeHee npeBocxo,n;Hblli ,n;yx COTpy,n;HHqeCTBa, KOTOPblli 
6hlno nerKO O~yTHTb H ,n;o HaCToH~ero BpeMeHH B paMKax BMO, ,n;aeT OCHOBaHHH 
Ha,n;eHTbCH,qTO B KOHeqHOM CqeTe 6y,n;eT ,n;ocTHrHYTO cornaCHe B Mex,n;YHapo,n;HOM 
MacmTa6e B OTHomeHHH GToli EH3HeHHO BaEHoli nporpaMMhl. 
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PEl'lJOHAJlbHOE 3AI'PJI3HEHHE B03~YXA 

,u. X. I1aK n P . .IJ:m. JIncT 

. qeJIOBeK BCer.n;a 3arpH:;lHHJI OKpYJKaIOm;yIO cpe.n;y .n;bIMOM OT OrHH .n;JI.f.! 

npE:rOTOBJIeHHH nHm;H H 060rpeBa. Em;e B HaqaJIe HamerO BeKa e.n;HHCTBeHHbIM 

HCT?qHHKOM SarpH3HeHH.f.! aTMOC¢ephl 6hlJIH npO.n;YKThl CrOpaHH.f.! yrJI.f.!. EeCnOKol

CTBO Bhl3hlBaJIH JIHillb OT.n;eJIbHhle HCTOqHHKH HJIH B 60JIbmHHCTBe CBOeM HCTOqHHKH, 

paCnOJIOJKeHHhle B KaKOM-TO onpe.n;eJIeHHOM palOHe B ropo.n;ax. Sa nOCJIe.n;HHe 

HeCKOJIbKO .n;eCHTHJIeTHI nO.f.!BHJIOCb MHoro .n;pyrHX Bpe.n;Hbcr HCTOqHHKOB 3arpHSHeHH.f.!. 

B qaCTHOCTH, C nO.f.!BJIeHHeM aBTOM06HJI.f.! HCTOqHHK Sarp.f.!3HeHH.f.! npaKTHqeCKH 

pacnpOCTpaHHJICH no BceM ropo.n;aM. Sa nOCJIe.n;HHe ro.n;hl 3arp.f.!3HeHHe aTMoc¢ephl 

BhlmJIO 3a npe.n;eJIhl ropo.n;OB, H np06JIeMa GTa npHH.f.!JIa 3HaqHTeJIbHO 60JIbmHe pa3Me

pbI. BHHMaHHe, KOTopoe y.n;eJIHeTCH IperHOHaJIbHoMY" Sarp.f.!3HeHHIO Bos.n;yxa, 

.f.!BJI.f.!eTCH MHoroo6em;aIOm;HM. B npOmJIOM nOCJIe.n;CTBHH 3arpH3HeHHI pe.n;KO npHBo.n;HJIH 

K .n;paMaTHqeCKHM 6e.n;CTBHHM HJIH K TaKol OqeBH.n;Hol cHTya~HH, qTO HaqHHaJICH 

npOTeCT 06m;eOTBeHHOCTH. 

Tenepb qeJIOBeqeCKHM CTpa.n;aHHeM H HMeeT Henocpe.n;CTBeHHhle GKOHOMHqeCKHe 

no CJIe.n;CTBH.f.! , HO H 3aTpy.n;HHeT npOBe.n;eHHe HeITpaJIH3HpYIOm;HX Mep, .n;eJIaeT HX 60JIee 

.n;OJIrOBpeMeHHhlMH H .n;oporOCTOHm;HMH. PaHHee npHSHaHHe perHOHaJIbHOI np06JIeMhl 

n03BOJIHT npOBeCTH pa~HOHaJIbHhll aHaJIHS, Heo6xo.n;HMhle HCCJIe.n;oBaHH.f.!, a TaKJKe 

cos.n;aTb yqpeJK.n;eHH.f.! H MeTo.n;hl .n;JI.f.! npHHHTH.f.! Heo6xo.n;HMhlX Mep, npeJK.n;e qeM 

B CHJIY KpalHel Hec6xo.n;HMOCTH, BhlSBaHHol OKpYJKaIOm;HMH YCJIOBH.f.!MH, npH.n;eTC.f.! 

npe.n;npHHHMaTb onpOMeT~Bhle HJIH .n;aJKe Heo6.n;YMaHHhle .n;eICTBHH. 

Sa nOCJIe.n;HHe HeCKOJIbKO .n;eC.f.!THJIeTHI 6JIaro.n;apH pa3BHTHIO TeXHHKH 

MacmTa6 qeJIOBeqeCKOI .n;e.f.!TeJIbHOCTH CHJIbHO BOSpOC. OH Tenepb He H3Mep.f.!8TC.f.! 

60JIbme HeCKOJIbKHMH KHJIOMeTpaMH XO.n;6hl B nOJIe, Ha PhlHOK H Ha ¢a6pHKY. Celqac 
I 

OH nOKphlBaeT BO MHoro pa3 60JIbmHe paCCTO.f.!HHH. Cblpbe, TOnJIHBO H GHeprHIO 

MOJKHO JIerKO TpaHcnopTHpOBaTb. I1:H¢opMa~HIO no ynpaBJIeHHIO MOJKHO JIerKO nepe-

8TO npHBeJIO K TOMY, qTO .n;e.f.!TeJIbHOCTb qeJIOBeKa BhlmJIa 3a npe.n;eJIhl 

ropo.n;OB H K C03.n;aHHIO cepbe3HhlX HCTOqHHKOB 3arp.f.!SHeHHH,pas6pocaHHhlX Ha 

60JIbm.ax paccTOHHHHX O.n;HH OT .n;pyroro. HanpHMep, KpynHble GJIeKTpOCTaH~HH, 

pa60TaIOm;He Ha HCKonaeMOM H H.n;epHOM TOnJIHBe, MorYTHaxo.n;HTbC.f.!B .n;ecHTKax H 

COTHHX KMJIOMeTpOD OT nOTpe6HTeJI.f.!. 

B TO JKe BpeM.f.! paCT HaCeJIeHHH H BospaCTaIOm;a.f.! yp6aHHsa~HH BhlShlBaJIH 

pacmHpeHHe ropo.n;OB, KOTopOhle CTaJIH CJIHBaTbCH C coce.n;HHMH ropo.n;aMH, 

06pa3YH orpOMHhle ropo.n;CKHe KOpH.n;Ophl. ITpHMepoM TaKoro npo~ecca MoryT CJIy

JKHTh KOpH.n;Ophl TOKHo-OcaKa H BamHHrTOH-EoCTOH. 
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Borrpoc SarpH3HeHHH Bos~yxa BCe B 60nbilleH CTerreHH Ha~HHaeT lIpH-

06peTaTb perHOHanbHhlH XapaKTep, CBH~eTenbCTBOM ~ero HBnHeTOH yBenH~eHHe 

aTMOCwePHbIX a8pOSOneH, Ha6mo~aeMhlX B HerOpO~CKHX paHOHaX. HeCMOTpH Ha 

TO, ~TO Mephl rro KOHTponro sa sarpHSHeHHeM rrOSBonHnH COKpaTHTb ~Hcno ~HeH 

C o~eHb HHSKOH BH~HMOCTbro, BhlSBaHHOH ~hlMOM H CMorOM BO MHorHX ropOACKHX 

paHOHax, B 8THX JKe paHOHax 6bInO YCTaHOBneHO, lITO lIHCnO AHeH C A8HCTBHTenb

HO HCHhlM He6oM, TaKJKe YMeHbillHnOCb. llOHHJK8HHe HCHOCTH aTMocwePhl HBnHeTCH 

oc06eHHO YAHBHTenbHhlM B cenbCKOH MeCTHOCTH, AnH KOTOPOH paHbille 6hlna 
xapaKTepHa HCKnro~HTenbHaH BHAHMOCTb. TaKHM 06paSOM, OAHOBpeMeHHO C ycrreill

HbIM. peilleHHeM rrpo6neMbI yp6aHHsaU;HH rrpoHcxoAHno rrOBceMeCTHoe pacrrpOCTpaHeHHe 

BSBeilleHHbIT lIaCTHU; C HHSKOH KOHu;eHTpaU;HeH B aTMocWepe. MSMepeHHH cpeAHeH 

KOHu;eHTpaU;HH ~aCTHU; B CoeAHHeHHhlX lliTaTax rrOKashlBaroT, lITO OHa Kone6neTCH 

OT 5 MHKporpaMM Ha Ky6H~ecKHH MeTp rrpH o~eHb ~HCTOM He6e B oT~enbHhlx 

paHoHax AO rrpH6nHsHTenbHo 100 MHKporpaMM Ha Ky6H~ecKHH MeTp B u;eHTpax 

ropoAoB. B cenbcKoH MeCTHOCTH, He cnHillKOM OTAaneHHOH OT ropOAOB, HO H 

He 6nHSneJKameH K HHM, ypOBeHb KOHu;eHTpaU;HH cocTaBnHeT OKono 40 MKr/M
s

, 

T.e. Ha rropHAoK BenH~HHhl 60nbille rro cpaBHeHHro C oTAenbHhlMH paHoHaMH H 

6nHsoK K rronOBHHe cpeAHero SHa~eHHH AnH ropo~oB. ~pyrHe HSMeHeHHH 

sarpHsHeHHH rrOKasbIBaroT aHaJIOrM~Hble pesynbTaThl; YPoBeHb cOAepJKaHHH OKHCH 

yrnepo~a B cenbcKoH MeCTHOCTH B 100 pas Bblille rro cpaBHeHHro C oTAenbHhlMH 

paHoHaMH, XOTH H SHalIHTenbHO MeHbille, ~eM Ha ynHU;ax ropo~oB. ~oKasaTenb

CTBOM HBnHeTCH aKKYMynHTHBHoe ~eHcTBHe ropo~cKHX sarpHsHHTeneH Ha 

cenbcKoxosHRcTBeHHble rrpoAYKTbI, BblpamHBaeMhle Ha SHa~HTenbHbIT paccToHHHHX 

OT ropoAoB. BpeA pacTHTenbHocTH HaHOCHnCH sa AecHTKH KHnoMeTpoB OT 

6nHJKaHillerO BOSMOJKHOrO HCTO~HHKa. 

M, HaKoHeu;, HMenH MeCTO 18rrHsoAH~ecKHe" HBneHHH BhlCOKoro sarpHs

HeHHH BosAyxa, oXBaTbIBaromHe o~eHb 60nbillHe y~acTKH, Ha KOTOPbIT sarpHsHeHHe 

6hlno SHalIHTenbHO Bhlille cpeAHHx SHa~eHHH AnH ropoAoB H cenbcKoH MeCTHOCTH. 

TaKHe cHTyaU;HH, BosHHKaromHe rro~ Bos~eHcTBHeM rrpeBanHpyromHx MeTeoponorH~ec

KHX ycnoBHH,CHHJKaromHx paSpeJKeHHe ~aCTHU; B aTMocwepe,rrpHBo~HT K rrOKasaTenHM 

sarpHsHeHHH,rrp~6nHJKaromHMcH K rOAOBhlM MaKcHMYMaM Ha rrnOma~HX B 100 000 KM2 

HnH 6onee. 

3arpHSHHTenH TaKJKe BsaHMo~eHcTByroT MeJKAY CODOR B perHoHanbHoM Mac

illTa6e. TaKoe BsaHMo~eRcTBHe MOJKeT 6hlTb o~eHb pasHoo6pasHhlM, Ha~HHaH C 
rrpocToro aAAHTHBHoro BnHHHHH cneAyromHx OAHH sa APyrHM BbI6poCOB, KOTophle 

CJIararoTcH, KorAa BOSAYx rrepeceKaeT SOHY, H ~o 60nee CnOJKHbIT XHMH~eCKHX 

H WOToxHMH~ecKHx HSMeHeHHH, KorAa sarpHsHHTenH rrepeMeillHBaroTcH rroA AeH

CTBHeM aTMocwepHoH AHWWYSHH. HarrpHMep, rrpeo6pasoBaHHe ABYOKHCH cephl B 

cepHyro KHcnoTY YCKopHeTcH 6naroAapH rrpHcYTcTBHro MeTannH~eCKHX KaTanHsaTO

POB, TaKHX KaK MarHHH HnH JKeneSO, H HanH~Hro BhICOKOH BnaJKHOCTH. TaKHM o6pa

SOM, ras MOJKeT rrepeHOCHTbCHHa 60nbillHe paCCTOHHHH, He rrpeTeprreBaH cymecT

BeHHbIT HSMeHeHHH, OAHaKO, rrorraB rrOA ~eHCTBHe Bhl6poca MeTannOB B aTMocwepy 

B 06naCTH C BhlCOKOH BnaJKHOcTbro, OH 6hlCTPO rrpeo6pasyeTcH B KHcnOTY. BsaHMO

AeHCTBHe B perHOHanbHOM MaCillTa6e MOJKeT 6hlTb pesynbTaToM WOTOXHMH~eCKHX 
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peaK[J;IIH 3arpH3HIITeJIeH aTMOCcpephl. OKIICJIIITeJIbHble npe,ll;IIIeCT BeHHIIKII 3arpJI3HeHIIH, 

IICnYCKaeMhle ,ll;O BOCXO,ll;a COJIH~a IIJIII B YCJIOBIIHX 06JIa~HOrOnOKpOBa, MOrYT 

nepeHOCIITbCH Ha MHOrIIe KIIJIOMeTphl, C TeM ~To6hl HeCKOJIbKO ~aCOB CnYCTJI, 

KOr,ll;a YJIbTpacpIIOJIeTOBaH pa,ll;IIa~IIH aKTIIBIIpyeT" CMeCb, npeBpaTIITbCH B 60JIee 

peaKTIIBHhle II Bpe,ll;Hhle3arpH3HIITeJIII. 

ra30Bble 3arpH3HIITeJIII MOrYT a,ll;COp6IIpOBaTbCH Ha B3BeIIIeHHbIX ~aCTII~aX. 

EC.lIII 9TII" ~aCTII~bI O~eHb MaJIbI, OHII MOrYT B,ll;bIXaTbCH II OCaJK,ll;aTbCH Ha JIerKIIX, 

Bhl3hlBaJI O~eHB BhlcoKym KOH~eHTpa~IIm 3arpH3HeHIIH B TeJIe. 

3arpH3HIITeJIII MOrYT OKa3hlBaTb BJIIIHHIIe Hapa~IIOHaJIbHyronorO,ll;Y H KJIH

MaT,B03,n;eHCTBYH Ha npO~eCCbI COJIHe~Hi:iH pa,n;Ha~IlH H OCa.n;KOB. qacTH~bI H aspo-

30JIII OCJIa6JIHmT COJIHe~Hym pa,ll;IIa~Hm. HanpIIMep, 30% nocTynammeH COJIHe~HOH 

YJIBTpocpHOJIeTOBOH pa,ll;Ha~IIII MOJKeT OTpaJKaTbCH HJIII nOrJIOmaTbCH TOJIeTbIM CJIOeM, 

Bhl3BaHHhlM 3arpH3HIITeJIeM OKIICJIIITeJIbHOrO TIIna. BJIIIHHIIe Ha oca,ll;KII H3y~eHo 

H ,ll;OKYMeHTaJIbHO nO,ll;TBepJK,ll;eHO eme nJIOXo, O,ll;HaKo, IIMeeTCH ~ce 60JIbIIIe ,ll;oKa-

3aTeJIbCTB Toro, ~TO BbI3hlBaromHe 3arpH3HeHHH H,ll;poo6pa3ymmHe areHTbI yBeJIH~H

BamT oca,ll;KII B npe,ll;eJIax rOpO,ll;OB; ~TO KacaeTCH nO,ll;BeTpeHHoro ScpcpeKTa, TO 

ero eme HYJKHO onpe,ll;eJIIITb. 

Heo6xo,ll;HMO TaKJKe paCCMOTpeTb II np06JIeMhl, CBH3aHHhle C yBeJIII~e

HHeM BbIXO,ll;a TenJIa II BO,ll;HHOrO napa. ,IJ;aJKe ceH~ac KpynHhle rOpO,ll;CKIIe paHOHhl 

Bhl3hlBaroT IICKYCCTBeHHym sMHCCIIm TenJIa OT 1/10 ,ll;O 1/3 Toro KOJIH~eCTBa, 

KOTopoe o6pa3yeTcH 3a c~eT HenOcpe,ll;CTBeHHoro COJIHe~HOro HarpeBa. ,IJ;eH

CTBHTeJIbHO, Bhl~IICJIeHHe, npoBe,ll;eHHOe ,ll;JIH Hbm-HopKa nOKa3hlBaeT, ~TO 3IIMOH 

ropo,ll; npoH3Bo,ll;HT ~enJIO, KOTopoe B 2,5 pa3a npeBhlIIIaeT TenJIO, nOJIy~aeMoe 

OT COJIH~a. HecMoTpH Ha TO, ~TO 60JIbIIIIIHCTBO BJIIIHHIIH, CBH3aHHhlX C 9MHCCHeH 

TenJIa,HOCJIT cpaBHHTeJIbHO JIOKaJIbHhlH xapaKTep, yBeJIII~eHIIe yp6aHH3a~HII ,ll;O 

perHOHaJIbHOrO pa3Mepa npe,ll;nOJIaraeT, ~TO II3MeHeHIIe norO,ll;hl Ha 60JIbIIIIIX 

nJIOma,ll;JIX BnOJIHe peaJIbHO. YBeJIII~eHHaH BJIaJKHOCTb aTMoccpephl 3a c~eT rpa,ll;HpeH, 

IIcnapHTeJIbHhlX BO,ll;OeMOBII HarpeBa npIIpO,ll;HbIX BO,ll; cnoco6cTByeT 9TIIM perllOHaJIb

HbIM scpcpeKTaM. 

IJ;EJIb KATErOPMM "PErMOHAJIbHOrO" 3ArPH3HEHMH 

BJIIIHHIIH 3arpH3HeHIIH B03,ll;yxa He orpaHH~IIBamTCH TO.lIbKO "perIIOHaMH". 

HeKOTophle 3arpH3HHTeJIII, a HMeHHO ,ll;BYOKIICb yrJIepo,ll;a, 06HapYJKIIBamTCH B nJIaHe

TapHOM MaCIIITa6e. 3a~eM JKe Tor,ll;a HYJKHO onpe,ll;eJIHTb perIIOHhl H npOBO,ll;IITb aHa

JIH3 B perHOHaJIbHOM MaCIIITa6e? OCHOBHaJI npH~HHa 3aKJIm~aeTCH B Heo6xo,ll;HMOCTH 

onpe,ll;eJIHTb JIOrII~eCKHH MaCIIITa6 ,ll;JIH npOBe,ll;eHIIH KoppeKTHBHbIX ,ll;eHCTBHHe STOT 

MaCIIITa6 He MOJKeT 6hlTb HaCTOJIbKO MaJIhlM, ~To6hl HeJIb3H 6hlJIO y~ecTb KYMYJIHTHB

Hhle BJIIIHHHH 9MIICCIIH II IIX B3aIIMO,ll;eHCTBIIH Ha aTMoccpepy II ~eJIOBeKa. OH He 

MOJKeT 6hlTb TaKJKe HaCTOJIbKO 60JIbIIIHe,~To6hl npHHHTIIe KoppeKTIIBHhlXMep 3aTpy,ll;

HHJIOCb B CIIJIY pa3JIII~HhlX TeXHII~eCKIIX, SKOHOMII~eCKIIX II nOJIIITH~eCKIIX npII~IIH. 
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Hama HH¢OpMa~HOHHaH CeTb, Heo6xo~HMaH ~HH KOHTPOHH 3a 3arpH3He

HHeM, ~OHEHa 6hlTb npHeMHeMOrO pa3Mepa. To-ecTb HaM Heo6xo~HMbI opraHbI 

pa3YMHoro pa3Mepa, KOTophle 6hl npOH3BOAHHH H3MepeHHH 3MHCCHH, Ka~eCTBa 

B03~yxa, 3aHHMaHHCb BonpocaMH 3HeKTpOCBH3H H npWHHMaHH COOTBeTcTByID~He pe

meHHH. rrpe~OTBpa~eHHe ~aHbHeHmHX HapymeHHH H HcnpaBHeHHe cy~ecTBYID~eH 

He6HaronpHHTHOH cHTya~HH Hy~me Bcero ~OCTHraeTCH 3a c~eT npaBHHbHoro 

3eMHenOHb30BaHHH B caMOM mHpOKOM ero CMbICHe (YCTaHOBHeHHe CTaH~apTOB ~HH 

3MHCCHH HBHHeTCH ~aCTbID 3eMHenOHb30BaHHH). COBpeMeHHble npOMblmHeHHbI8 

06HaCTH COOTBeTCTBYIOT, 60Hee HHH MeHee, ¢opMaM 3eMHH (npH6peEHble paBHHHbI, 

KpY~Hhle cHCTeMhl ~OHHH), HMeID~HMCH ceTHM nepeB030K H 3HeKTopOCBH3H H 

KOH~eHTpa~HH npHpO~HhlX pecypCOB. HanpHMep, B Pype, KopH~ope BamHHr'l'OH

BOCTOH HHH paHoHe TOKHo-OcaKa Her~e npoBo~HTb H3MepeHHH, onpe~eHHTb npo-

6HeMhl H ocy~ecTBHHTb KOHTPOHb, ~eM eCHH 6hl BCID 3ana~HyID H ~eHTpaHbHYID 

EBpony, 48 CMeEHblX mTaTOB CIIIA HHH BeCb HnoHcKHH apxHneHar BKHID~HTb B 

O~HH aHaHH3. llcnoHb30BaHHe npHBe~eHHbIX Bblme paHoHoB B Ka~eCTBe HJIHlO

CTpa~HH He ~OHEHO 03Ha~aTb, ~TO OHH 06H3aTeHbHO ~OJIEHbI 06pa30BbIBaTb 

"perHOHbI" 3arpH3HeHH.Q B03~yxa. ~HH Toro, ~To6bI YCTaHOBHTb perHOHaJIbHble 

rpaHH~bI, Heo6xo~HMO ropa3~O 60Hbme ~aHHbIX H HCCJIe~OBaHHH, a KaE~bIH perHOH 

MOEeT OTJIH~aTbCH no CBoeMY pa3Mepy H xapaKTepy. rrO~TOMY ~eHbID cos,:n;aHHH 

TaKHX "perHOHOB" HBJIHeTCH orrpe~eHeHHe rpaHH~ H np06JIeM. Heo6xo~HMO 

Ao6aBHTb, ~TO nOTpe6YIDTCH TaKEe CTaH~apTbI Ka~eCTBa B03~yxa,3MHCCHH H 

KOHTPOHH B Ha~HOHaHbHOM H rJI06aJIbHOM MacmTa6ax. 3TO C03~aeT paMKH ~HH 

perHOHaJIbHhlX CHCTeM KOHTPOHH 3a Ka~eCTBOM B03~yxa. 

PErMOHA~bHHE MCTOqRHKll 3ArPH3HEHMH 

rrepe~eHb HCTO~HHKOB 3arpH3HeHHH Ha perHOHaJIbHOH OCHOBe 6y~eT 

BKJIID~aTb He TOJIbKO ~pOAyKThl TeXHH~eCKoro xapaKTepa, HO TaKEe MaTepHaHhl 

eCTeCTBeHHoro npOHCXOEAeHHH, KOTophle HBHHIDTCH JIH60 HenocpeACTBeHHhlMH 

3arpH3HHTeJIHMH (HanpHMep, a3pOaJIJIepreHbI HHH 6aKTepHH, BbI3bIBaID~He 60JIe3HH), 

HH60 MoryT B3aHMOAeHCTBOBaTb C APyrHMH 3arpH3HHID~HMH Be~eCTBaMH, H3MeHHH 

HX xapaKTepHCTHKH. Heo6xo~HMO paCCMOTpeTb Bhl6poChl, B03HHKaID~He B pe3YHb

TaTe CeJIbCKOX03flHCTBeHHOH ~eHTeJIbHOCTH. He06xoAHMO oT~aTb AOJIEHOe TaKEe 

TeHAeH~HH K npOMbImJIeHHOH Ae~eHTpaJIH3a~HH, KorAa CHHbHbIe HCTO~HHKH 3arpH3-

HeHHH nepeMe~aIOTcH H3 ynJIOTHeHHbIX ropoAcKHX paHoHOB B TO~KH, OTAaJIeHHble 

Ha 100 H 60Hee KHHoMeTpoB OT ~eHTpa ropoAa. 

rrpMPO~HHE HCTOqRMKM 

HaH6o~ee o~eBH~HbIM eCTeCTBeHHbIM 3arpH3HHTeJIeM HBJIHeTCH nepeHO

CHMaH no BeTpy nbIHb, o~HaKO, 6HOJIOrH~eCKHe MaTepHaHbI, cnopbI, nbIJIb~a H 

6aKTepHH MoryT B03HHKaTb B KOJIH~eCTBax, ~oCTaTo~HbIX ,11;JIH Toro, ~To6bI BbI-

3bIBaTb 3arpH3HeHHe ~aHeKo OT HCTO~HHKa HX 06pa30BaHHH. Ka~eCTBeHHaH o~eHKa 
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HCTO'IHHKOB ,. BbIBe,n;eHHa.II rro H3MepeHHIO KOH:u;eHTpa:U;HH 'IaCTH:U; B B03,n;yxe, HeOOXO
,n;HMa ,n;n.II rrhlnb:U;hl, crrop H rrneceHH, ocooeHHo ,n;n.II Tex,KOTophle Bhl3hlBaIOT anneprH-
'IeCKHe peaK:U;HH HnH nerO'IHhle 3aooneBaHH.II. 

CEAbCKOX03HMCTBEHHhlE HCTO~HKH 

. B pe3ynbTaTe ce.JIbCKOX03.IIHCTBeHHoH ,n;e.IITenbHOCTH B03HHKaIOT oHonorH
'IeCKHe MaTepHanhl, KOTophle MO~HO paCCMaTpHBaTb KaK 3arp.II3HHTenH, HO HaH
oonee OlJ:eBH,n;HhlMH 3arp.II3HHTen.IIMH .lIBn.IIIOTC.II OpraHH'IeCKHe rreCTH:U;H,n;hl H repoH
:U;H,n;hl, IIIHPOKO rrpHMeH.lIeMble B cenbCKOM X03.IIHCTBe. OObl'IHO OHH B3aHMO.n;eHcTBYIOT 
C rrpHpo,n;HhlMH HCTOlJ:HHKaMH, rrocKonbKY MaCCOBoe rrO.IIBneHHe 3aooneBaHHH pacTeHHH 
(p~a rrmeHH:U;hl HnH oone3Hb 3epHoBbIX, HarrpHMep) Mo~eT rrpHBecTH K HHTeHCHB-
HOMY Hcrronb30BaHHIO XHMHKanHeB ,n;n.II oopaooTKH. CenbCKOX03.IIHCTBeHHhle XHMHKanHH 
ohlnH oOHapy~eHhl B ropo,n;cKHX rrpooax B03,n;yxa B HH3KOH KOH:u;eHTpa:U;HH, HeCMOTp.II 
Ha TO, lJ:TO MeCTO Haxo~,n;eHH.II HCTO'IHHKa Haxo,n;HnOCb ,n;aneKO 3a rrpe,n;enaMH 
ropo,n;a. 

TEXHOAorH~ECKHE HCTO~HKH 

STOT TepMHH yrroTpe6n.IIeTC.II lJ:alI\e, 'IeM TepMHH "rrpOMblmneHHble" , 
rrOCKonbKY BC.II Hama COBpeMeHHa.II ,n;e.IITenbHOCTb COrrp.II~eHa C oopa30BaHHeM 3arp.II-
3HHTeneH. Hcrronb30BaHHe rrpo,n;yKTa Mo~eT rrpHBeCTH K 3arp.II3HeHHIO rrYTeM Hcrra
peHH.II (HarrpHMep, KpaCKH H paCTBopHTenH) HnH aopa3HH (HarrpHMep, pa3phlB 
rrpOKna,n;KH H mHHhl). 3arp.II3HeHHIO aTMoc¢ephl crrOCOOCTByroT TaK~e CTanenHTeH
Ha.II, XHMHlJ:eCKa.II, CTpOHTenbHa.II, OYMa~Ha.II H :u;ennIOn03Ha.II H ,n;p. rrpOMhlmneHHOCTH. 

HaHoonee HHTeHCHBHhle H Ba~Hhle BhlOPOChl B03HHKaIOT BO BpeM.II rrpo:u;ec
COB Herrocpe,n;CTBeHHoro rrpeoOpa30BaHH.II GHeprHH, Kor,n;a ,n;n.II oOeCrre'IeHH.II rrepe
,n;BH~eHH.II TpaHcrropTa, rronYlJ:eHH.II GneKTpOGHeprHH H HarpeBa rrpOCTpaHCTBa 
C~HraeTC.II TorrnHBO. Ho He TonbKO GTH rrpo:u;eCChl Bhl3hlBaIOT oopa30BaHH8 orpOM
Horo KOnH'IeCTBa 3arp.II3HHTeneH; OHH, lJ:TO ocooeHHO xapaKTepHO ,n;n.II aBTOMOOHneH, 
Bce B oonbmeM MacmTaoe BbIOpaCbIBaIOTC.II Ha oonbmHX paCCTO.IIHHX, a He TonbKO 
B :u;eHTpe ropo.n;a. 

MaTepHanhl, BhlopomeHHhle B aTMoc¢epy B pe3ynbTaTe GTHX BH,n;OB 
,n;e.IITenbHOCTH, BKnIO'IaIOT rrO'ITH Bce CHHTe3HpyeMhle 'IenOBeKOM XHMHlJ:eCKHe BelI\eCTBa 
HnH rronYlJ:aeMhle Herrocpe,n;CTBeHHO H3 rrpHpo,n;HbIX pecypcoB, a TaK~e CHnHKaTbI H 
rnHHhl rrOlJ:B. ilonHhlH rrepe'IeHb HX HeB03Mo~eH. CIO,n;a OTHOC.lITC.II oonbllH8 H 
Manhle lJ:aCTH:U;hl, aGp030nH, ra3hl, coe,n;HHeHH.II cephl, a30Ta H yrnepo,n;a, ranoreHhl 
H pa,n;HoaKTHBHhle BelI\eCTBa. 

SMHCCHH rro,n;Bep~eHhl orpOMHhle rrpOCTpaHCTBa. B KalJ:eCTBe rrpHMepa 
paCCMOTpHM HeCKonbKO cnY'IaeB. BhlOpOC OKHCH yrnepo,n;a OT aBTOMOOHneH B TaKHX 
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60~brnHX ropo~ax, KaK JIoc-AH~~e~ec,Mo~eT ~OXO~HTb ~o 10 000 T/~eHb. Kpyn

HeMrnaH 8~eKTpocTaH~HH, pa6oTaID~aH Ha HCKonaeMOM Ton~HBe,Mo~eT e~e~HeBHO 

BbI6pacbIBaTb ~o 1000 T ~ByoKHCH cepbI, B TO BpeMff KaK O~HH aBTOMo6H~b, ll,e~aID

mHM B ~eHb ~o 40 KM, Bhl6pachlBaeT nopff~Ka 100 r yr~eBo~opo~a. B ~e~OM 

npoMhlrn~eHHhlM paHoH ~o~~eH cnpaBHTbcff MHHHMyM C 1000 T 3arpff3HHTe~eH 

B03~yxa, npHxO~ffmHXCff Ha O~Horo qe~OBeKa B ro~. 

BJIMmIH.H 3AfPH3HEHHM 

B~HHHHff 3arpff3HeHHH, KaK H pa3Hoo6pa3He HcnycKaeMbIT MaTepHa~oB, 

C~HrnKOM orpoMHhl, qTo6hl HX MO~HO 6hl~O nO~HOCTbID nepeqHC~HTb. O~HaKo, HX 

MO~HO pa3~e~HTb Ha 5 K~aCCOB. Bo-nepBhlX, GTO nOBpe~~eHHe MaTepHa~oB. 

CID~a OTHOCHTCH YCKopeHHaff KOPP03Hff KaMHff H MeTa~~oB, pa3pyrneHHe KpacoK 

H ~pyrHx 3amHTHhlX nOKphlTHH H Henocpe~cTBeHHoe 3arpff3HeHHe cTpoeHHH, ~OMOB 

H o~e~~hl. Bd-BTOPhlX, 3TO nOBpe~~eHHe pacTHTe~bHocTH, Bhl3BaHHoe Henocpe~

CTBeHHbIM KOHTaKTOM C B03~yrnHbIlv!H 3arpff3HHTe~ffMH H~H oca~~eHHeIv! H noc~e~yIDmHM 

nor~Om;eHHeM pacTeHHeM Bpe~Hblx XHMHKa~HeB. 3TO nOBpe~~eHHe Mo~eT HOCHTb 

pa3~HqHbIH xapaKTep, HaqHHaff C - e~Ba 3aMeTHbIT oTMeToK, cHH~aIDmHX CTOH-MOOTJ', 

H cOKpamaIDmHX ypo~aHHocTb, H KOHqaff pa3pyrneHHeM caMoro paCTeHHff.TpeTHM 

K~acc - GTO B~HHHHe Ha qe~OBeKa H ~HBOTHhlX. Ero c~epa npOCTHpaeTCH OT BhlCO

KOM CMepTHOCTH B nepHO~ TaK Ha3bIBaeMbIX 113nH3 O~HqeCKHX" 3arpff3HeHHH, H ~O yBe

JIHqeHHH 3a6o~eBaHHH ~bIXaTe~bHbIX nYTeH. 'ITO KacaeTCH ~HBOTHhlX,TO Oll,HHM H3 HaH-

6o~ee CH~bHhlX 3~~eKTOB HB~HeTCH OTpaB~eHHe ~TOpHCThlMH coe~HHeHHHMH,nona~a

IDmHMH B opraHH3M, Kor~a ~HBOTHhle naCYTCH Ha 3arpH3HeHHhl~ nacT6 Hmax. 

OCTaBrnHeCH ~Ba B~HffHHH HOCHT 6o~ee -KOCBeHHbIH xapaKTep. O~HH H3 

HHX - nCHXO~OrHqeCKHH H CBH3aH C Heonpe~e~eHHbIM He~OMoraHHeM, KOTopoe HcnbITbI

BaeT qe~OBeK, Kor~a OH 60~brne He HaXO~HT rapMOHHH C npHpO~OH H CqHTaeT, 

qTO OH HB~HeTCH npHqHHOH TaKoro pa3Hor~aCHH.H TIOC~e~HHM HB~HeTCff B~MffHHe, 

eme He onpe~e~eHHoe KO~HqeCTBeHHO, H3MeHeHHff oKpy~aIDmeH cpe~hl. YKa3aHHhle 

G~~eKThl, oc~a6~eHHe CO~HeqHOH pa~H<-l~HH, yBe~HqeHHe Bhl~e~eHHff Ten~a, ~o

Ka~bHhle H3MeHeHHH KO~HqeCTBa H xapaKTepa oca~KOB, eme He npHBe~H K ~pa-

MaTHqeCKHM, rnHpOKopacnpOCTpaHeHHhlM K~HMaTHqeCKHM H3MeHeHHHM. OHH HB~HIDT-

CH CBoeBpeMeHHhlM CHrHa~OM 0 Heo6xo~HMOCTH paCCMOTpeTb Bonpoc 0 He6pe~HOM 

HCKYCCTBeHHOM B03~eHCTBHH Ha noro~y,_ KaK Ha O~Hy H3 npHqHH 3arpH3HeHHH 

aTMoc~ephl. 

O~EHKA PEfMOHAJIbHHX ITPOEJIEM 

B npe~bI~YiI\HX pa3~e~ax KpaTKO Obma onHcaHa Heo::5xo~HMOCTb pac

CMOTpeTb 3arpH3HeHHe B03~yxa Ha perHOHa~bHOH OCHOBe, pa3~HqHble, HCqHC,JIHe

Mhle COTHHMH, THnhl 3arpH3HHTe~eH XHMHqeCKOrO H 6HO~OrHqeCKHX BH~OB H MHO

~eCTBO HCTOqHHKOB, HCqHC~HeMoe ThlCHqaMH H~H MH~~HOHaMH. Bonpoc 3aK~IDqaeTCH 

B TOM, KaK MOKHO o~eHHTb 3TH MHOrOqHC~eHHhle ~aKTophl H onpe~enHTb Ha~neKa-

mHe Mephl Ha 6y~ymee. 



H3MEHEHHH B B03~YillHOM OKPY*AIDmEM CPE~E 51 

OCHOBHhlM HHCTpYMeHTOM oy~eT MO~enb perHOHanbHOrO 3arpfl3HeHHfl aT

MOC~ephl, KOTOpafl oy~eT orrpe~enflTb 3aBHCHMOCTb Me~~y MHOrHMH HCTO~HHKaMH 

BhlOpOCa H OTHOCHTenbHO He3Ha~HTenbHhlMH H3MepeHHflMH KOH~eHTpa~HH3arpH3HeHHfl 

B03~yxa H KOTOpafl CMO~eT rrpe~CKa3aTb rrOCne~CTBHfl, BbI3bIBaeMble HOBbIMH 3arpfl3-
HHTenflMH H BnHflHHe pa3nH~HhlX ~ellCTBHll rro KOHTponID 3a 3arpfl3HeHHeM aTMoc~e

pM Ha rrocne~yID~yID KOH~eHTpa~HID. OKOH~aTenbHafl Mo~e~b oy~eT COCTOHTb H3 
MHorHX rrO~Mo~enell: rrO~Mo~enell 8MHCCHH, MeTeoponorH~eCKoro rrepeHoca H pa3-

pe~eHHH,· y~aneHHH 3arpH3HeHHH H3 aTMoo~epbI, e~HHH~Horo H KOMOHHHpOBaH-
Horo BnHHHHH 3arpH3HHTeneH, a TaK~e ponH 8KOHOMH~eCKoro H CO~HanbHoro 

pa3.BHTHfl. . Bce OHH Heooxo~HMbI ~nH o~eHKH rrpHMblx H KOCBeHHblX rrocne~cTBHH 

~eHcTBHfl H oe38eHcTBHH. 

TaKaH Mo~enb B cHny orpoMHoro KonH~eCTBa ~aHHhlX, KOTophle oHa 

~on~Ha oopaoaThlBaTb, a TaK~e B cHny B3aHMo~eHCTBYID~ero H HenHHeHHoro xa

paKTepa rrpooneM, ~on~Ha rrpe~CTaBnHTb COOOH pH~ MaTeMaTH~eCKHX rrono~eHHHHnH 

anropHTMOB, KOTophle orrHChlBaIDT peanbHbIH MHp C MaKCHManbHO B03MO~HOH.TO~HOCTbID. 
BepOHTHO, ~TO BCH Mo~enb rroTpeoyeT rrpHMeHeHHH COBpeMeHHol;ohlCTpo~ellCTBYID

~eH 3BM ecnH He ~~H pemeHHfl, TO ~nH o~eHKH MHorHX anbTepHaTHBHhlXMeTo~OB, 
crrocooCTBYID~HX ~OCTH~eHHID ~enaeMoro Ka~eCTBa oKpy~aID~eH cpe~hl. O~HaKO 

~nfl HeKOTOphlX oonaCTeH H y~acTKoB HaHoonee rrpaKTH~HbIMH MoryT OKa3aTbCH 

3Ha~HTenbHO MeHee cnO~Hhle pemeHHH. 

PErHOHA]bHHE MO~]H 

Henb3H CKa3aTb, ~TO rrpH pa3paoOTKe 8THX Mo~eneH H rrO~Mo~eneH 
Mhl HH~eM He pyKOBo~cTByeMCH. EhlnH rrOCTpoeHhl MaTeMaTH~eCKHe orrHcaHHH rpa

~HKOB ~BH~eHHH TpaHcrropTa, 8KOHOMH~eCKHe Mo~enH H Mo~enH pacrrpOCTpaHeHHH 

oone3HeH. K HaHoonee cnO.}KHhlM cy~ecTByID~HM y~e Mo~enflM OTHOCHTCH Te, 
KOTophle rrpHMeHHIDTCH rrpH rrorrhlTKax rrpe~CKa3aTb ~BH~eHHe aTMoc~ephl H xapaKTep 

rrorO~bI ~~H Bcero 3eMHoro .mapa. B 06naCTH 3arpH3HeHHH aTMoc~ephl YJKe B 
Te~eHHe MHorHX ~eT rrpHMeHHIDTCH MaTeMaTH~eCKHe rrpe~CTaBneHHH pacrrpOCTpa

HeHHfl 3arpfl3HeHHH OT OT~enbHhlX HCTO~HHKOB Ha paCCTOHHHH B COTHH KHnOMeTpOB. 
3a rrocne~HHe rO~hl 8TH rrorrhlTKH OhlnH pacmHpeHhl H rrpHBenH K rrOHBneHHID Mo~enH 

3arpH3HeHHH aTMoc~epbI OT MHorO~HcneHHhlX HCTo"~HHKOB. EhlnH pa3paOOTaHhl 

Mo/\enH ~nH rrpHMeHeHHH B TaKHX KpyrrHblx ropo~ax, KaK OcaKa, HrrOHHH; EpeMeH, 

~pr; AHKapa, TYP~HH; a TaK~e ]OC-AH~~2nec,CeHT ]YHC, qHKaro, HbID-MoPK 

H ~p.,B Coe~HHeHHbcr illTaTax. 

~nH Bcex Mo~eneH xapaKTepHhl TpH 06~HX ~aKTopa: 
1. ITepe~eHb HCTO~HHKOB BhlOPOCOB B rrpocTpaHcTBe H BpeMeHH; 

2. MeTeoponorH~ecKHe H3MepeHHHj 

3. MaTeMaTH~ecKHH anropHTM ~nH orrHcaHHH rrpeo6pa30BaHHH YPoBHeH 
Bhlopoca B KOH~eHTpa~HID B rryHKTe rrpHeMa. 
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)],nH BCeX Mo~eneD 6Hna 06~eD He06xo~HMOCTb H3MepeHHH KaqeCTBa B03-
~yxa (T. e. KOHu;eHTpau;vIH 3arpH3eHeHHH), no KOTOPOMY MOJKHO 6bWO onpe,n;enHTb, 

~aeT nH Mo~enb a~eKBaTHoe oT06paJK8HHe peanbHoD cHTyaU;HH. 

Bce Mo~enH npe~CTaBnHJOT ~aHHHe H3MeHeHHH KOHU;eHTpaU;HH 3arpH3HeHHH 

BO BpeMeHH HnH B npOCTpaHCTBe H BpeMeHH ~nH 60nee HOBHX ropO~CKHX Mo~eneD. 

MeJK~Y rrpe~CKa3aHHHMH Mo~enH H ~eDCTBHTenbHHMH H3MepeHHHMH cy~ecTBoBano 

TeCHoe B3.aHMo~eDcTBHe, 06paTHaH CBH3b. 113-3a He~OCTaTKa ~aHHbIX H He~OCTaTO

qHOrO ~H3HqeCKOrO nOHHMaHHH qaCTO B03HHKana He06xo~HMOCTb HcnpaBHTb HnH 

OTKanH6pOBa'.L'b Mo~enb, qT06bI ~06HTbCH nyqIIIeD cornaCOBaHHOCTH C npOBO,n;HMHMH 

Ha6n1O~eHHHMH. 

ITo Mepe Toro, KaK MaCIIITa6 np06neMH BHXO~HT 3a paMKH ropo~a, y 

Hac CTaHOBHTCH Bce MeHbIIIe onbITa, KOTOPHM MOJKHO 6.Hno 6bI pyKoBo~cTBoBaTbCH. 

BHno c~enaHO Bcero HeCKonbKO nonHTOK ou;eHHTb KOHu;eHTpaU;H1O 3arpH3HeHHH OT 

MHOrOqHCneHHHX HCTOqHHKOB npH y~aneHHH H pa3peJK8HHH Ha paCCToHHHH OT 

200 ~o 500 KM. )],nH Bcex BTHX BKcnepHMeHToB 6Hn xapaKTepeH O~HH HnH Hec

KonbKO He~ocTaTKoB: Bce HCTOqHHKH He BKn10qanHCb B Mo~enb; H3yqanHCb TonbKO 

oc06He MeTeopOnOPHQeCKHe cHTyaU;HH; rrpou;eCCbI aTMOG~epHOro pa3pSJK8HHJI iiJIH 

y~aJIeHHH ynpO~aJIaCb; ~JIH npOBe~eHHH ou;eHKH 6HJIO He~OCTaTOqHO HH~opMaU;HH. 

OITPE)],EJIEH11E OBJIACTH 3ArPH3HEHHH B03)],YXA 

HeB03MOJKHO YCTaHoBHTb JKeCTKOro KpHTepHH AJIH onpe~eneHHH 06naCTH 

3arpH3HeHHH H03~yxa. KaJK~HD cJIyqaD YHHKaneH. 06JIaCTb ~OJIJKHa 6HTb ~oCTa

TOqHO 60JIbIIIOD, qT06H MepH no KOHTpon1O MOrJIH 6HTb B~~eKTHBHhlMH,H ~OCTaTOqHO 

MaJIoD, qT06H 06eCneqHTb ynpaBJIeHHe ero H qT06H OHa 06~e~HHHnaCb 06~HOCTb1O 

np06JIeM H 3aHHTepeCOBaHHocTb1O. 

OTHOCHTCH pacnpe~eneHHe HCTOqHHKOB 3arpH3HeHHH, pacnpe~eJIeHHe HaCeJIeHHH 

(OHH MoryT 6HTb aHanOrHqHHMH, HO He 06H3aTeJIbHO H~eHTHqHHMH), reorpa~H

qeCKHe H TonOrpa~HqeCKHe xapaKTepHCTHKH, MeTeoponorHH H,ecnH He B TeopHH, 

TO Ha rrpaKTHKe, nOnHTHqeCKHe rpaHHU;H. 

06na~b 3arpH3HeHHH aTMoc~epH ~OnJKHa npe~cTaBnHTb c060D yqaCTOK, 

Ha KOTOPOM KOnHqeCTBO HCTOqHHKOB~ HX pa3Me~eHHe H MaCIIITa6H BH6poCOB OT 

HCTOqHHKOB c03~a1OT 3HaqHTenbHbID KyMynHTHBHHD B~cpeKT HnH B3aHMo~eDcTBYIOT 

MeJK~y c06oD. aHa ~OnJKHa BKn10qaTb 60nbIIIoe qHCnO HaceneHHH, nO~Bepra1O~erocH 

BnHHHH10 BTHX HCTOqHHKOB. Cne~yeT 06paTHTb BHHMaHHe Ha TonOrpa~HqeCKHe 

xapaKTepHCTHKH H pacnpe~eJIeHHe npHpO~HHX pecypcoB, OrpaHHqHBa1O~ee o6naCTb,a 

TaKJKe Ha xapaKTepH3Y1Ol.!\He ee MeTeopOnOrHqeCKHe napaMeTpbI. BnonHe peaJIbHHe 

np06JIeMH, CBH3aHHHe C nepeCeqeHHeM nOnHTHqeCKHX rpaHHU;, He 6Y~YT 3~eCb 

paCCMaTpHBaTbCH. 
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BOSMOZHO, HeCKOnbKO rrpHMepOB rrpO~eMOHCTpHPYIDT MacrnTa6hl H orpaHH
qeHHH, KOTophle cnyzaT ~nH onpe~eneHHH oonaCTH sarpHSHeHHH aTMocwephl, 0 
KOTOPhlX H~eT peqb B ~aHHOM KOHTeKCTe. BhlrneynoMHHYThle KOpH~OphI TO:!<:Ho-OcaKa 

H BarnHHrTOH-EoCTOH npe~CTaBnHIDT c0601 ~nHHHhle H OTHOCHTenbHO YSKHe palOHhl, 
OrpaHHqeHHhle ropaMH C o~Hol CTOPOHhl H 6eperoBoI nHHHel C ~pyrol. OHH 

BhlCOKO paSBHThl B npOMhlrnneHHOM OTHorneHHH H HMeIDT 60nbrnYID nnOTHOCTb HaceneHHH. 

TpaHcnopT, KOMMyHHKa~HH, pecypchl H TonorpaWHH COBMeCTHO 06paSYIDT 06naCTb, 
B KOTOPO~ npHMeHHeMhle cpe~CTBa no KOHTponID sa sarpHSHeHHeM ~nH 06eCneqeHHH 
MaKCHManbHol 3wweKTHBHOCTH ~onZHhl yqHThlBaTb 60nbrnHe, ecnH He Bce yqaCTKH 
06naCTH. 

EaccelH ~Oc-AH~zenocaHBnHeTCH npHMepOM MeHbrnel 06naCTH, HO C 
60nee onpe~eneHHhlMH rpaHH~aMH, BhlpazeHHhlMH oKpyzaID~HMH ropaMH, THXHM 
OKeaHOM H BhlSBaHHol 3THM KnHMaTonorHel, KOTopaH npenHTcTByeT BeHTHnH~HH 
6accelHa H npHBO~HT K HaKonneHHID sarpHSHHTenel. ~aze B TaKol qeTKO 
BhlpazeHHol TonOrpaWHqeCKOI 06naCTH sa npe~enaMH npHpo~HhlX rpaHH~ 6accelHa 
CTPOHTCH HOBhle a3ponopThI, nocenKH H npOMhlrnneHHhle npe~npHHTHH, KOTophle 
O~HaZ~bl npH~eTCH yqeCTb npH Mo~enHpoBaHHH sarpHSHeHHH Bos~yxa B ID:OCHOI 
KanHWopHHH. ~pyrHMH npHMepaMH o6naCTel, OrpaHHqeHHhIX npHpo~HhlMH 6epbepaMH, 

HBnHIDTCH ~onHHa - KonYM6HH YHnMeTT B OperOHe H ~onHHa CaH HoaXHM B KanH
WOpHHH. 

~pyrHe 06naCTH MoryT 6blTb 60nee paSHopO~HhlMH no cBoel TonorpaWHH 
HnH MeTeopOnOrHqeCKHM ycnoBHHM. ilpHMepOM MozeT cnYZHTb 06J<aCTb, npHneraID
~aH K ID~HOI qaCTH osepa MHqHraH. B TO BpeMH KaK BeTpOBol peZHM B 60nbrnOM 
MacrnTa6e B npe~e~ax 06naCTH BazeH ~nH onpe~eneHHH MeTeopOnOrHQeCKOI BeHTH
nH~HH, COBeprneHHO ~pyrHe nOBepXHOCTHhle xapaKTepHCTHKH npHneraID~ero osepa 6y

~yT OKaShIBaTb nOKanbHoe BmIHHHe Ha BepTHKanbHhle rpa~HeHThI TeMnepaTyphI B IIpe~enax 
o6naCTH, a cne~~BaTenbHO, H Ha CKOPOCTb ~HcnepCHH sar~HSHHTenel. ~nH 

onpe~eneHHH 06naCTH MoryT cnYZHTb H ~pyrHe COqeTaHHH reOrpaWHqeCKHX H M8Te

opOnOrHqeCKHX BnHHHHI, HanpHMep, peZHM 6PHSOB, ~yID~HX C MOpH Ha cyrny, ~nH 

KOTOPhlX xapaKTepeH CYTOqHhII ~HKn, MozeT cnYZHTb OCHOBHhIM cpe~CTBOM KOHTpO-
nH sa nepeHOCOM sarpHSHTenel. 

ilPH OTCYTCTBHH qeTKO BhlpazeHHhlX rpaHH~, KOTopoe 06~HCHHeTCH 
TonorpaWHel HnH pacnpe~eneHHeM HCTOqHHKOB, ~nH onpe~eneHHH 06naCTH HyZHhl 
~pyrHe pasyMHhle 06~HCHeHHH. PyKOBO~CTBOM MoryT cnYZHTb MeTeopOnOrHqeCKHe 
ycnoBHH. YCTolqHBhle MeTeopOnOrHqeCKHe ycnoBHH,B oco6eHHOCTH CHnbHhle aHTH~HK
nOHhI, o6paSYIDT ~eHTphl saCTOH HnH MHHHManbHol BeHTHnH~HH, KOTophIe MoryT 
cnoc06CTBOBaTb onpe~eneHHID rpaHH~. Cpe~HeBeTpOBol nepeHOC B ~eHb MozeT 
onpe~enHTb npOCTpaHCTBeHHhll MacrnTa6 WOTOXHMHqeCKHX peaK~HI. XapaKTep H 
qaCTOTa oca~KOB MoryT OrpaHHqHTb paCCMaTpHBaeMYID 06naCTb Hs-sa HMeID~HXCH 
MexaHHSMOB HSBneqeHHH sarpHSHHTenel. 
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PaCCMOTpeHHe TOrrOrpaWHH, MeTeOpOROrHH H cy~eCTBYID~HX [)CHOBHb~ 

KOHrROMepaTOB ropo~a ~aeT HeKOTOpOe rrpe~CTaBReHHe [) pa3MepaX 06RaCTH. 

B03MOJKHO, 'ITO rrpOTHJKeHHOCTb 06RaCTH 6y~eT MeHbIlIe 100 KM. TaKoi1 MHHMMaJlbHbli1 

pa3MepcoH3MepHM C paccToHHHeM, KOTopoe rrpoxo~HT 3arpH3HHTeRb B ~HeBHoe 

HRH HO~Hoe BpeMH rrpH cpe~HeH CKOPOCTH BeTpa. MaKcHMaRbHhlH pa3Mep - 3TO 

cKopee Bcero 300-500 KM, rrpe~cTaBRHIDmHi1 pacrrpocTpaHeHHe 3arpH3HeHHH 3a ~Ba 

WOToxHMH~ecKHx n;HKRa,a TaKJKe xapaKTepHbIH ~RH MHorHX TorrorpaWH~ecKHx o6RacTei1, 

KOTophle B HaCTOHmee BpeMH HBRHIDTCH ropo~cKHMH HRH BcrrOMoraTeRbHhlMH ~RH 

ropo~a paHoHaMH. O~eBH~Ho, B 3TOM 06meM rrOROJKeHHH 6Y~YT HCKRID~eHHH, oco6eH

HO, B cRy~ae rrpH6peJKHbIX y~acTKoB, r~e o6RacTb ~ORJKHa 6bITb OTHOCHTeRbHO 

Y3K0i1, HO 3Ha~HTeRbHO 60Ree ~RHHHOi1. 

BepTHK~RbHhle pa3Mephl Mo~eRei1 3Ha~HTeRbHO Rer~e arrrrpoKcHMHpoBaTb. 

3TO MaKCHMaRbHaH rRy6HHa, BhlIlIe KOTOPOH Bhl6poChl 3arpH3HHTeReH B o6RacTH 

rrepeMeIlIHBaIDTCH rro Mepe Toro, KaK OHM rrepeceKaIDT 06RaCTb. Bhl~HCReHHH, 

rrpOBe~eHHhle Ha OCHOBaHHH MeTeopOROrHqeCKHX Ha6RID~eHHH H rrpOBepeHHhle H3Me

peHHHMH Ka~eCTBa B03~yxa, rrOKa3hlBaIDT, ~TO 3TyrRy6HHY RerKO orrpe~eRHTb. 

ITOCKOJlbKY OHa MeHHeTCH B 3aBMCHMOCTH OT ~HH H BpeMeHH ro~a, TO Mo~eRb, KO

TopaH orrpe~eJlHeT pacrrpe.n;eJIeHHe sarpH3HeHHJi MeJK~y rrOBepXHOCTbID 3eMRH H 

BhlCOTOH B 3 KM MOJKeT ycrreIlIHo rrpHMeHHTbcH rrOqTH ~JlH Bcex CJly~aeB. 

TPEEOBAHMH K PErMOHAnbHOH MO~Enll 

ITpeJK~e ~eM rrepe~HcRHTb Tpe6oBaHHH, rrpe~~HBJlHeMhle K Mo~eRH, 

Heo6xo~HMO orrpe~eRHTb, ~RH ~ero Mo~eRb ~OJlJKHa rrpHMeHHTbcH. B HaCTOH~ee 

BpeMH BbIHCHHROCb, 'lTO C rrOMO~bID perHOHaJlbHhlX Mo~eReH MOJKHO BbI~HCRHTb rrORe 

KOHn;eHTpan;HH Bcex cy~ecTBeHHhlX 3arpH3HHTeJleH B rrpe~eRax rrpOCTpaHCTBeHHOH 

ceTKH, rrpHMepHo 2 x 5 KM. qTO KacaeTCH BpeMeHHhlx e~HHHn;, -TO 3~eCb 
3a~a~a 60Jlee CROJKHaH. B03MOJKHO, B03HHKHeT Heo6xo~HMOCTb orrpe~eJlHTb cpe~-

HIDID KOHn;eHTpan;HID Ha KaJK~bIH 'laC rro rrpocTpaHcTBeHHoH ceTKe. 3TO rr03BORHT 

KOHTPORHpOBaTb 06~YID TeH~eHn;HID H rroRY'laTb HHwopMan;HID B aBapHHHoH cHTyan;HH, 

BbI3BaHHoH cRY'lai1HbIM BbI6poCOM I<paHHe TOKCHqeCKHX Be~eCTB. KpoMe Toro, 

cTpaTerHH KOHTPOJlH 3a 3arpH3HeHHeM, 3KOHOMH~eCKHe aHaRH3hl, a TaKJKe On;eHKa 

3~OpOBbH Bb13bIBaIDT Heo6xoAHMOCTb B ocpe~HeHHH 3Ha~eHHH KOHn;eHTpan;HH 3a 

~eHb, MecHn;, ro~ H HeCKORbKO ReT. 

Mo~eRb, rrpH rrocTyrrReHHH Ha ee BXO~ COOTBeTCTByID~HX HCXO~HbIT 

~aHHhlX, ~ORJKHa YMeTb rrpe~CKa3hlBaTb YPOBHH 6Y~Y~HX 3arpH3HeHHH.B He6oRbIlIOM 

MaCIIITa6e BpeMeHH, rropH~Ka O~Horo ~aca, 3TO rro~pa3YMeBaeT orrpe~eJleHHe 

MeTeOpOJlOrH~eCKHX H 3MHCCHOHHbIX rrapaMeTpOB C 3a6RarOBpeMeHHOCTbID OT 12 

~aCOB ~o 2 ~HeH H, HcrrORb3YH 3TH BeJlH~HHhl, orrpe~eJleHHe rrOJlH KOHn;eHTpan;HH. 

TaKHe rrporHOCTH'leCKHe MeTeopORorH~eCKHe MeTO~hl rrpe~~HBRHIDT CRHIIIKOM cypo

Bhle Tpe60BaHHH K rrpOWeCCHH MeTeopORora. C ~pyroH CTOPOHhl, On;eHKH 6Y~Y~HX 

3arpH3HeHHH, CKaJKeM,Ha ~eCHTHJIeTHe, H3MeHHIDT Tpe6oBaHHH. 3~eCb MeTeopORO-

rH'leCKHe rrapaMeTpbI MOJKHO YJKe orrHcaTb C rrOMO~bID cpe~HeKRHMaTOROrH'leCKHX ~aHHhlX, 
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o,n;HaKO rroTpe6YIOTC.ff MeTO,n;bI, KOTOpble rrOSBOJI.ffT rrpe,n;CKaSaTb paSMemeHH.ff HOBbIX 

HCTOlIHHKOB, 8MHCCHIO CTapblX H HOBblX HCTOlIHHKOB H CymecTBoBaHHe HOBbIX Sarp.ff

SHHTeJIe~, KOTophle He YlIHThlBaIOTC.ff B HaCTO.ffrqee BpeM.ff. 

ECJIH HaIIIa Mo,n;eJIb ,n;OJIJKHa 6y,n;eT BbIIIOJIHHTb 8TH sa,n;alIH, Tor,n;a B03HHK

HeT Heo6xo,n;HMOCTb B pa3pa60TKe 60JIee COBepIIIeHHbIX MeTo,n;OB H rrOJIYlIeHHH 

60JIbIIIei BH~opMaQHH rro HCTOlIHHKaM 3arp.ff3HeHH~. COBpeMeHHhle ,n;aHHhle lIaCTO 
I 

He MorYT· 06eCrrelIHTb TOlIHorO BpeMeHHoro orrHCaHH.ff Bhl60pOB. HarrpHMep, 06rqHI 

Bhl6poc ,n;BYOKHCH cephl B rrpe,n;eJIax 06JIaCTH lIaCTO orrpe,n;eJI.ffeTC.ff TOJIbKO rro ro,n;o-

BOMY pacxOAY TOrrJIHBa H cpe,n;HeMY SHalIeHHIO co,n;epJKaHH.ff B HeM cephl. ITo-

CK6JIbKY pacxo,n; TOrrJIHBa MeH.ffeTC.ff B 3aBHCHMOCTH OT BpeMeHH ro,n;a, CYTOlIHOI 

TeMrrepaTyphl H rroTpe6HOCTH B 8HeprHH, orrpe,n;eJIHTb TOlIHhle 3HalIeHB.ff ,n;JI.ff JII06oro 

O,n;HHOlIHOrO HCTOlIHBKa (HJIH rpyrrrrhl HCTOlIHHKOB) Ha orrpe,n;eJIeHHhll ,n;eHb H qac 

COBepIIIeHHO HeB03MOJKHO. 

B03HHKHeT TaKJKe Heo6xo,n;HMOCTb B 60JIee TOlIHOI OQeHKe BJIB.ffHH.ff 3arp.ff-

3HeHH~, B lIaCTHOCTH, Ha lIeJIOBeKa, a TaKJKe Ha JKHBOTHhlX H paCTeHH.ff, B saBH

CHMOCTH OT H3MeHeHH.ff KOHQeHTpaQHH B TelIeHHe rrepHo,n;a MeHbIIIe o,n;Horo ,n;H.ff, 

a TaKJKe sa He,n;eJIH, MeC.ffQhl H ro,n;hl. 

B paBHO~ CTerreHB He06xo,n;BMa TaKJKe MeTeOpOJIOrHlIeCKa.ff lIaCTb Mo,n;eJIH. 

ITOCKOJIbKY HarrpaBJIeHHe rrepeHoca 3arp.ff3HeHB.ff ,n;OJIJKHO orrpe,n;eJI.ffTbC.ff B Tpex H3-

MepeHH.ffX H B TelIeHHe KOPOTKHX HHTepBaJIOB BpeMeHH, TO B03HHKaeT He06xo,n;B

MOCTb B 60JIee YCOBepIIIeHCTBOBaHHO~ CHCTeMe Ha6JIIO,n;eHB~. Ha6JIIO,n;eHH.ff 3a 

BepTHKaJIbHhlMH rrpO~HJI.ffMH BeTpa H TeMrrepaTyphl, KOTophle cellIac rrOCTO.ffHHO Be

,n;YTC.ff HaQBOHaJIbHbIMH MeTeOpOJIOrHlIeCKHMH CJIYJK6aMH, rrpOH3Bo,n;.ffTC.ff B TOlIKax, 

OT,n;aJIeHHblX Ha paCCTO.ffHHH 300 KM o,n;Ha OT ,n;Pyrol. TaKHM 06pa30M, HaIIIa 06JIaCTb 

3arp.ff3HeHH.ff B03,n;yxa cpe,n;HHx pa3MepoB 6y,n;eT COOTBeTCTBOBaTb YlIaCTKY, pacrro

JIOJKeHHoMY MeJK,n;y TOlIKaMH Ha6JIIO,n;eHHI. 

Tpe6oBaHH.ff, rrpe,n;~.ffBJI.ffeMhle K ycoBepIIIeHcTBoBaHHol CHCTeMe Ha6JIIO,n;e

HHI, BblXO,n;.ffT 3a rrpe,n;eJIhl rrpocToro YBeJIHlIeHH.ff HX lIHCJIa. IToTpe6yeTC.ff 3Ha

lIHTeJIbHO 60JIee BhlCOKa.ff TOlIHOCTb H 60JIee rro,n;p06Hoe H3YlIeHHe. HarrpHMep, B 

HaCTO.ffrqee BpeM.ff HarrpaBJIeHH.ff BeTpa rrepe,n;aIOTC.ff C oKpyrJIeHHeM ,n;o 6JIBJKalIIIBX 

,n;eC.ffTH rpa,n;ycoB. ITpH rrpBMeHeHHH 06bllIHbIX ypaBHeHBI ,n;B~~y3BB K pa3peJKeHHIO 

3arp.ff3HHTeJIel OT o,n;Horo HCTOlIHBKa Ha paCCTO.ffHHH 100 KM, oIIIB6Ka B HarrpaBJIe

HHH BeTpa B 100 MOJKeT rrpBBecTH K KpyrrHhlM oIIIH6KaM. 

Heo6xo,n;HMhl 60JIee rrOJIHhle 3HaHH.ff ~H3HlIeCKHX rrpoQeccoB, YCKOP.ffIOrqHX 

BJIB TOPM03.ffrqBX aTMoc~epHo8 paS6aBJI8HB8. HaIIIHX COBpeMeHHhlX 3HaHB~ OTHO

CHTeJIbHO Toro, KaK rro,n;CTHJIaIOrqa.ff rroBepxHocTb BJIH.ffeT Ha CTpyKTyPy BeTpa H 

BepTHKaJIbHhl~ rrpO~HJIb TeMrrepaTyphl, a, CJIe,n;oBaTeJIbHO, Ha pa30aBJIeHHe, He-

,n;OCTaTOlIHO. 8TO oc06eHHo BepHo ,n;JI.ff B03,n;YIIIHoro rrOTOKa rrepeMerqaIOrqerOC.ff 

B HarrpaBJIeHHH CeJIbCKa.ff MecTHocTb-ropo,n;-CeJIbCKa.ff MeCTHOCTb - cHTyaQHH 

xapaKTepHol ,n;JI.ff 60JIbIIIHHCTBa 06JIaCTel. He06xo,n;HMhl ,n;orrOJIHHTeJIbHhle ,n;aHHhle 
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o CKOPOCTH ~O~OXHMHlIeCKHX H XHMHlIeCKHX peaKQHD, TIpOHCXO~EmHX B aTOMC~epe, 
r~e CMeCH SarpESHeHHD H YPOBHH B~a%HOCTH MeHEIDTCE. HaROHeQ, He06xo~HMa 

~YlIrnaE KOnHlIeCTBeHHaE HH~opMaQHE 0 MexaHHSMax H CKOPOCTH y~a~eHHE sarpES

HeHHD HS aTMoc~ephl, KaK B peSY~hTaTe BhlTIa~eHHD H ~HHaMHlIeCKHX Bos~eDcTBHD, 

TaR H B peSY~hTaTe BhlMhlBaHHE oca~KaMH. 

~T06hl He OCTa~OCh TaKoro BTIelIaT~eHHE, lITO 3Ta TIp06~eMa COBeprneH

HO HOBaE· H HeHSBeCTHaE, Mhl TIOBTOpEeM, lITO TIpO~O~%aeM COBeprneHCTBOBaTh H 

pacrnHpETh YCTIernHhlD OTIhlT, TIO~YlIeHHhlD B MeHhrneM MacrnTa6e. B HaCTOEmee BpeME 

TIO~YlIaIDT 60~ee TIO~p06Hhle ~aHHhle 06 3MHCCHEX, TIPHBO~ETCE B ~eDcTBHe ropo~

CKHe ceTH TIO KOHTpO~ID sa KalIeCTBOM Bos~yxa H MeTeopO~OrHlIeCKHX TIapaMeTpoB. 

rOpO~cKHe Mo~e~H YCTIernHO TIpe~CKasa~H pacTIpe~e~eHHe KOHQeHTpaQHD B ropo~ax 

~~E OTIpe~e~eHHOrO BpeMeHH ro~a H~H ~~E BCerO ro~a. C TIOMOmhID 60~ee TIO~Hb~ 

Mo~e~eH y~a~och ~06HThCE HeKoToporo YCTIexa TIpH BhllIHC~eHHH TIo~eD KOHQeHTpa

QHH ~~E 60~ee KOPOTKHX TIepHO~OB BpeMeHH (1-2 lIaca), oc06eHHo Kor~a Mo~e

~HpoBa~Hch TIpoQecchl YMepeHHoro y~a~eHHE H/H~H TIpe06pasoBaHHE. 

TaKHM 06pasoM, Y Hac eCTh xopornee HalIa~O H 6asa ~nE OTIpe~e~eHHE 

He06:x:0~HMOCTH B perHOHa~hHhlX Mo~e~EX H Tpe6YIDTCE HaYlIHbI8 YCHJIHE ~~E HX 

cos~aHHE. 

B SaK~IDlIeHHH MO%HO CRasaTh C~OBaMH ~aM6epca: ",IL0 CHX TIOP Bos~yrn

Hhle pecypChl TIpe~CTaB~E~HCh 6eCKOHelIHO 60~hrnHMH TIO cpaBHeHHID C e%e~HeBHhlM 

HX OT60pOM H paCXO~OM, sarpESHeHHe Bos~yxa BhlShlBa~o 6eCTIOKODCTBO H sa60~e

BaHHE TO~hKO B paDOHax, HeTIOCpe~CTBeHHO TIpH~eraIDmHX K OT~e~hHhlM HCTOlIHH

KaM. rrOCKO~hKY Hace~eHHe B perHOHa~hHOM H r~06a~hHOM MacrnTa6ax paCTeT, 

~O~%HO HaCTYTIHTh TaKoe BpeME, Ror~a TIPHCYTCTBHe lIe~OBeKa B cpe~e TIOCTaBHT 

TIO~ yrposy KalIeCTBO Bcex Bos~yrnHb~ pecypcOB •••• ". 
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HAEJIIO}1;EHIIH 3A ATIUOCIDEPOn B PAnOHAX EOJlhIIIIIX I'OPo}1;On 

r. B. Moprall 

BBE.II:EHHE 

HaO~ID~eHHe (c~e~eHHe) 3a 3arpH3HeHHeM aTMocwePhl BK~ID~aeT CHCTeMa

TH~eCKHH coop H OIJ;eHKY ~aHHbIX H HHWOpMaIJ;HH 00 HCTO~HHKax H BbIopoce 3arpH3-

HHTe~eH aTMocwePhl, KOHIJ;eHTpaIJ;HH B aTMocwepe 3arpH3HHTe~eH B03~yxa H Me-

Teopo~orH~eCKHX napaMeTpax. HeKOTOpbI8 nporpaMMbI Hao~ID~eHHH CTPOHTCH Ha 

HaIJ;HOHa~bHOH OCHOBe, ~pyrHe OXBaTbIBaIDT paHOHbI H~H oo~aCTH, Tor~a KaK 

TpeTbH 3aTparHBaIDT TO~bKO OT~e~bHble ropo~a. Ue~b KaJK~OH nporpaMMbI Hao~ID-

~eHHH H xapaKTep ee OCYlI1eCTB~eHHH OTp~aIDT KOHKpeTHble npoo~eMbI H HyJK~bI. 

B GTOM ~OK~a~e paCCMaTpHBaIDTCH BonpOChl Hao~ID~eHHH 3a COCTaBOM B03~yxa 

B paHOHax ropO~CKHX Hace~eHHbIX nYHKTOB H B paHOHax oO~bmHx ropO~OB, npH

~eM npe~CTaB~eHhl IJ;e~H Hao~ID~eHHH, xapaKTep H npOHCXOJK~eHHe ropO~CKHX 3a

rpH3HHTe~eH, cooop~eHHH, KacaIDII1HeCH 3arpH3HeHHH, yqHTbIBaeMble npH npoeKTH

pOBaHHH ceTH C~eJKeHHH, KpaTKHH 0030P HMeIDII1HxCH npHoopOB H MeTO~OB ~aoopa

TOpHbIX paoOT H paoOT no no~yqeHHID H aHa~H3y ~aHHbIXo 

UEJIH HAEJIIO.II:EHHJI 

Hao~ID~eHHe sa KaqeCTBOM B03~yxa ~O~JKHO npOBO~HTbCH B K~~OM OO~b

mOM paHOHe ropO~CKoro THna C TeM, ~TOObI OOeCneqHTb Ha~HqHe ~aHHbIX ~~H 

c~e~yIDII1HX IJ;e~eH: 

(a) OIJ;eHKH COOTBeTCTBHH H/H~H nporpecca B HanpaB~eHHH ~OCTHJKeHHH 

TpeoyeMoro ypOBHH KaqeCTBa OKpYJKaIDlI1erO B03~yxa; 

(B) BBo~a B ~eHCTBHe ~pe3BblqaHHbIX npOIJ;e~yp no oOPboe C 3arpH3He

HHeM B IJ;e~HX npe~OTBpalI1eHHH c~y~aeB 3arpH3HeHHH B03~yxa; 

(c) Hao~ID~eHHH 3a TeH~eHIJ;HHMH 3arpH3HeHHH BO BceM perHOHe, BK~ID~aH 

HeropO~CKHe paHOHhl (HHWOpMaIJ;HH, KaCaIDlI1aHCH HeropO~CKHX paHO

HOB HeooXO~HMa ~~H OIJ;eHKH Toro, 3Ha~HTe~~HO ~H yxy~maeTcH Ka

~eCTBO B03~yxa B MeHee 3arpH3HeHHbIX paHOHax H ~~H no~y~eHHH 

~aHHbIX, KacaIDII1HXCH WOHOBoro ypOBHH 3arpH3HeHHH); 

(d) ooeCneqeHHH Ha~HqHH ~aHHhlX B KaqeCTBe OCHOBbI ~~H npHMeHeHHH B 

OIJ;eHKe B~HHHHH; B n~aHHpoBaHHH 3eM~enO~b30BaHHH H TpaHcnopTa 

B ropo~ax;B pa3paooTKe H OIJ;eHKe cTpaTerHH ~eHTe~bHOCTH no 

YMeHbmeHHID 3arpH3HeHHocTH; H pa3paooTKe H YTRepJK.n;eHHH Mo~e~eH 

~HWWy3HH. 
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XAPAKTEP 11 ITPOl1CXO~,1l.EHl1E 3AfPH3Hl1TEJIEH 

3arpJI3HHTeAH aTMoc~epbI MorYT HMeTb ~OPMY ra30B, TBep~bIX qaCTHll, 

HAH ~H~KHX aSp030AeH. 3TH ~OpMhl MOrYT cymeCTBOBaTb KaK OT~eAbHO, TaK 

II B KOMehmall,HJIX; HanpnMep, ra3bI MoryT COpOHpOBaTbCJI Ha TBep~bIX qaCTHll,ax 

HAH B ~H~KHX KanAJIX. 3arpJI3HHTeAH B ra3000pa3HOM BH~e COCTaBAJIIDT npHMep

HO 90% 'oOmeR MaCChl 3arpJI3Hil"TeAeH, BblopoIDeHHbIX B aTMoc~epy, a TBep~ble qaCTH

ll,hl H ~H~KHe aspo30AH COCTaBAJIIDT OCTaAbHhle 10%. 

fa3000pa3Hhle 3arpJI3HHTeAH JIBAJIIDTCJI, KaK npaBHAo, pe3YAbTaToM cro

paHHJI TonAHBa H OTOpOCOB. B cAyqae C OKHCbID cepbI ropeHHe TonAHBa C BbI

COKHM co~ep~aHHeM cepbI B nOCTOJIHHbIX HCTOqHHKaX JIBAJIeTCJI OCHOBHbIM HCTOq

HHKOM. BbICOKaJI KOHll,eHTpall,HJI ~ByOKHCH cepbI BCTpeqaeTCJI B paHoHax, r~e HC

nOAb3YIDTCJI yroAb HAH OCTaTOqHOe He~TJIHOe TonAHBO ~AJI OTOnAeHHJI B ropo~ax 

H ~AJI npoMhlIDAeHHoro OTOnAeHHJI. ABTOMOOHAbHhlH TpaHcnopT JIBAJIeTCJI B OCHOB

HOM HCTOqHHKOM SMHCCHH OKHCH yrAepo~a H yrAeBo~opo~a, qTO JIBAJIeTCJI pe3YAb

TaTOM RenOA-Horo crOpaHHJI HcnoAb3yeMoro TOIlJIHEa. 

Pa3AHqHhle rpynnhl HCTOqHHKOB Bhl~eAJIIDT TBep~hle qaCTHll,hl, KOTophle pa3-

AHqaIDTCJI B OOAbIDOH CTeneHH pa3MepaMH, ~opMaMH,nAOTHOCTbID H XHMHqeCKHM 

COCTaBOM. CropaHHe TonAHBa, 030AeHHe OTOPOCOB H nOTepH B pe3YAbTaTe 

npOMbIIDAeHHhlX npOll,eCCOB JIBAJIIDTCJI B OCHOBHOM HCTOQHHKOM 3arpJI3HHTeAeH B 

BH~e TBep~bIX qaCTHll,. XOTJI STH SAeMeHTbI COCTaBAJIIDT Bcero AHIDb 10% oome

ro KOAHqeCTBa 3arpJI3HHTeAeH, BblopacbIBaeMhlx B aTMoc~epy, OHH npe~CTaBAJI

IDT COOOH B~HyID npooAeMY BBH~y HX BeCbMa pa3Hooopa3Horo BAHJIHHJI Ha 3~O

pOBbe H oAaronoAyqHe qeAOBeKa. 

3arpJI3HHTeAH B BH~e TBep~hlx qaCTHll, AerKO nepeHOCJITCJI H pacceHBaIDT

CJI BeTpOM. HeOOAbIDoro pa3Mepa qaCTHll,hl HMeIDT 3HaqHTeAbHYID npO~OA~HTeAb

HOCTb npeOhlBaHHJI B aTMoc~epe, ~O Tex nop nOKa OHH He y~aAJIIDTCJI oTTy~a 

B pe3YAbTaTe HeKOTophlX npOll,eCCOB, TaKHX, HanpHMep, KaK ~O~~b HAH B pe3YAb

TaTe arrAOMepall,HHB OOAbIDHe no pa3Mepy qaCTHll,hl. l{acTHll,hl, OTHOCJI~HeCJI K 

pa3Mepy SToro nOPJI~Ka,JIBAJIIDTCJI qaCTHll,aMH, nepeHOCHMhlMH ~~e C nOMO~bID 

~bIXaHHJI; STO 3HaqHT, qTO OHH MeHee 8 MHKpOH. CID~a OTHOCJITCJI TaK~e 

qaCTHll,bI, nOBbIIDaID~He MYTHOCTb aTMoc~epbI, qTO OCAaOAJIeT COAHeqHYID H 3eMHYID 

HH~paKpacHyID pa~Hall,HID, H KOTophle nosToMY MoryT BAHJITb Ha KAHMaT B rAooaAh

HOM MaCIDTaOe. 

ITPH OAarOnpHJITHbIX YCAOBHJIX MHorHe 3arpJI3HHTeAH, BbIopaCbIBaeMble He

nocpe~CTBeHHO H3 HCTOqHHKOB, yqaCTBYIDT B peaKll,HJIX, npOHCXO~JI~HX B aTMoc~e

pe, B pe3YAhTaTe KOTOPbIX nOJIBAJIIDTCJI HOBbIe 3arpJI3HHTeAH, HanpHMep Te, 

KOTopble MoryT ObITh oOHapy~eHbI B ~OTOXHMHQeCKOM CMore. ,1l.pyrHM npHMepOM 

Mo~eT ObITh KOMOHHall,HJI BO~JIHOrO napa C KHCAOTHbIM aHrH~pH~OM, qTO ~aeT 
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KHcnOTHhll aBp030nh, KOTOPhlD Bhl3hlBaeT KOpp03HID. qacTH~hl MoryT rrpe~CTaBnHTh 

C060ID cy6cTpaT ~nH TaKHX aTMOC~epHhlX peaK~HD HnH MoryT cO~ep~aTh HHqTO~

HO Manhle KOnHqeCTBa MeTannOB, ~eICTBYID~He B KaqeCTBe KaTanH3aTOpOB. 

COnHeqHaH BHeprHH H, B rrepByID Oqepe~b, ynhTpa~HO~eTOBhlD yqaCTOK crreKTpa 

YCKOPHIDT BTH peaK~HH. 

KOH~eHTpa~HH 3arpH3HHTeneD HCKnIDqHTenhHO CHnhHO Kone6neTCH B pa3-

nHqHbIX ropo~ax, a TaK~e B rrpe~enax O~Horo ropO~CKoro paDOHa. OTHocHTenh

Ha~ HHTeHcHBHoCTh H rrpocTpaHcTBeHHaH KOH~Hrypa~HH HCTOqHHKOB,Torrorpa~HH 

H MeTeopOnOrHqeCKHe ycnoBHH paDOHa BnHHIDT Ha KOH~eHTpa~HID 3arpH3HHTenel. 

30Hhl, HaH60nee CHnhHO 3arpH3HeHHble B KaJK~OM ropo~e, orrpe~enHIDTcH cocpe~oTo

qeHHeM KpyrrHblx HCTOqHHKOB 3arpH3HeHHH aTMoc~ephl, T. e. BTO rreperpy~eHHble 

TpaHcrropToM ~enoBhle H rrpoMblmneHHble palOHbI. B ropo~ax, ~nH KOTOPbIX xa

paKTepHa xopomaH BeHTHnH~HH, Bhl6poChl 3arpH3HHID~HX qaCTH~ pacceHBaIDTcH 

60nee 6bICTPO, qeM B ropo~ax, KOTopble oKpy~eHbI xonMaMH H r~e HeT CHnhHbIX 

BeTpOB, H qaCThlMH HBnHIDTCH TeMrrepaTypHhle HHBepcHHo 

ITOCTPOEHllE CETll ~fl HAE~ID~EHllfl 3A KAqECTBOM B03~YXA 

ITporpaMMa Ha6nID~eHHD 3a KaqeCTBOM B03~yxa COCTOHT H3 Tpex pa3nHq

HhlX, HO B3aHMOCBH3aHHbIX BneMeHTOB - ceTH ~nH B3HTHH rrp06, na60paTopHbIX pa-

60T H c60pa H aHanH3a ~aHHbIX. ITpH HanHqHH aBTOMaTHqeCKHX (HerrpepbIBHo 

~eDcTBYID~HX) rrpH60poB rroTpe6HocTh B rroBce~HeBHol pa60Te na60paTopHI B 3Ha

qHTenhHol CTerreHH cOKpa~aeTcH, HO rrp06neMhl rrepe~aqH, 060cHoBaHHH H rrpHBe

~eHHH ~aHHhlX ycno~HHIDTCH. ITpoeKTHpoBaHHe ceTH Tpe6yeT yqeTa TaKHX rrono

~eHHI, KaK qHcnO H THrrbI He06xo~HMbIX CTaH~HI, HX MeCTorrono~eHHe, qaCTOTa 

B3HTHH rrp06, rrpo~on~HTenhHOCTh rrepHo~a, 3a KOTOPhll 6epeTCH Ka~~aH OT~enh

HaH rrp06a, H ~pyrHx aHanOrHqHhlX co06p~eHHD. THrr ceTH, Bhl6paHHbII ~nH 

~aHHoro ropO~CKoro palOHa, orrpe~enHeT rroTpe6HOCTH B pa60Te na60paTopHI H 

B opraHH3a~HH c60pa H aHanH3a ~aHHhlX. 

CeTh ~on~Ha CTpOHThCH TaKHM 06pa30M, qT06hl 06eCrreqHTh H3MepeHHe 

KaK 3arpH3HHTenel, rrpe~CTaBnHIDII\HX c0601 TBep~ble qaCTHl\bI, TaK H ra3006pa3-

HhlX 3arpH3HHTeneD. KaK rrpaBHno, ceTh ~on~Ha COCTOHTh H3 CTaHl\HI pa3~Hq

Hoi cnO~HOCTH, HaqHHaH OT CTaH~HI, 060pY~OBaHHbIT aBTOMaTHqeCKHMH rrpH60pa

MH ~nH H3MepeHHH Bcex OCHOBHhlX 3arpH3HHTenel, KOHqaH CTaH~HHMH, COCTOHII\H

MH H3 oT~enhHhlX MeXaHHqeCKHX (HHTerpHpY~HX) rrp0600T60pHHKOB. EonhmHHCTBo 

ceTel 6y~eT COCTOHTh H3 CTaH~HD 060HX THrrOB. 

3HaHHe CYII\eCTBYIDII\eD KOH~eHTpal\HH H xapaKTepa 3arpH3HeHHH B ~aHHoM 

palOHe Heo6xo~HMO ~nH rrpoeKTHpoBaHHH CeTH. PalOHbI C 60nee BbICOKOI CTe

rreHhID KOHl\eHTpal\HH 3arpH3HeHHH ~On~Hhl orrpe~enHThCH COBMeCTHO C reOrpa~Hqe

CKHMH H BpeMeHHbIMH Kone6aHHHMH KOHl\eHTpal\HH oKpy~aIDII\erO 3arpH3HeHHH. 

qHcno CTaH~HI, rrpOBO~HII\HX Ha6nID~eHHH, 3aBHCHT B rrepByID Oqepe~h OT 
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CYIl\eCTBYIO~en CTerreHH KOHll,eHTpall,HH 3arp.fI3HeHH.fI, ee 113MeIIlH1BOCTH 11 pa3Me

pa ropo,n;CKOrO panOHa. FIx 'lHCJIO ,n;OJIJKHO 6bITb ,n;OCTaTO'lHblM ,n;JI.fI Toro, 'lTo6bl 

rr03 BOJIHTb orrpe,n;eJIHTb panOH HJIH panOHbI, r,n;e OKpyJKaIO~a.fI KOHll,eHTpall,H.fI, KaK 

MOJKHO SToro OJKH,n;aTb, 6y,n;eT BblIIle ,n;orrYCTHMon. ,1l,OJIJKHa TaKJKe c06HpaTbC.fI 

HH~OpMall,H.fI 0 Ka'leCTBe B03,n;yxa B ,n;pyrHx MeCTax, BKJIIO'la.fI Heropo,n;CKHe 'lac

TH paHOHa. 

MeCTOrrOJIOJKeHHe CTaHll,HH, Be,n;y~Hx Ha6JIIO,n;eHH.fI, ,n;OJIJKHO 6blTb Kpl1TH

'leCKHM. BBH,n;y He60JIbIIlOrO 'lHCJIa HMeIO~HXC.fI CTaHll,HH OHH ,n;OJIJKHbl 6blTb pa3-

Me~eHbI TaKHM 06pa30M, 'lT06b1 rr03BOJI.fITb ocy~eCTBJI.fITb ll,eJIH rrporpaMMbI Ha6JIIO,n;e-

HHn. CTaHIl)1H ,n;OJIJKHbI pa3Me~aTbC.fI TaK, '1'1'o6bl ,n;OKYMeHTaJIbHO rrO,n;TBepJK,1I,aTb 

MaKCHMaJIbHO BblCOKHH ypOBeHb 3arp.fI3HeHH.fI B paHOHe, H3Mep.fITbCTerreHb rro,n;Bep

JKeHHOCTH HaCeJIeHH.fI B03,n;eHCTBHIO 3arp.fI3HeHH.fI, H3Mep.fITb 3arp.fI3HeHHe, CBH3aH

Hoe C orrpe,n;eJIeHHhlMH KJIaCCaMH HCTO'lHHKOB, H perHCTpHpOBaTb YPOBHH 3arpH3-

HeHH.fI B Heropo,n;CKHH paHOHax. 

Co 0 6paJKeHH.fI, Ha OCHOBaHHH KOTOPblX OCYlI\eCTBJIHeTCH BbI60p MeCTa ,n;JIH 

Ha6JIIO,n;eHHH 3a 3arpH3HeHHeM, HBJI.fIIOTC.fI 06b1'lHO o,n;HHaKoBblMH KaK rrpH Bbl60pe 

MeCTa ,n;JIH Ha6JIIO,n;eHHH 3a O,n;HHM 3arpH3HHTeJIeM, TaK H 3a HeCKOJIbKl1MH. BaJK

HO, 'lTo6bI KOJIJIeKTOp Haxo,n;HJICH B TaKOM MecTe, KOTopoe rr03BOJIHJIO 6bl C06H

paTb ,n;aHHble, HBJIHIO~HeCH perrpe3eHTaTHBHhlMH ,n;JIH COOTBeTCTBYIO~ero paHOHa H 

He rro,n;BeprIIlHMHCH B03,n;eHCTBHIO 6JIH3JIeJKa~en OKpYJKaIO~eH MeCTHOCTH. CJIe,n;yeT 

TaKJKe y,n;eJIHTb BHHMaHHe 06eCrre'leHHIO e,n;HHo06pa3HH B OTHOIIleHHH BbICOTbI Ha,n; 

ypOBHeM rrOBepXHOCTH, a TaKJKe rrp06JIeMaM y,n;aJIeHHOCTH KOJIJIeKTOpOB OT 3,n;aHHH 

H y,n;aJIeHHOCTH HCTO'lHHKOB 3arpH3HeHHH. 

'1acToTa B3.fITHH rrpo6 ,n;JIH MeXaHH'leCKHX YCTPOHCTB H BpeMH ocpe,n;H8HHH 

,n;JIH aBTOMaTH'leCKHX rrpH6opOB ,n;HKTYIOTCH HopMaMH Ka'leCTBa OKpYJKaIO~erO B03-

,n;yxa. HarrpHMep, eCJIH HOPMbI YKa3aHbI B ,n;HHX, 'lacax HJIH MHHYTaX,TO H 'laCTO

Ta B3HTHH rrpo6 ,n;OJIJKHa orrpe,n;eJIHTbCH ,n;HHMH, 'laCaMH HJIH MHHYTaMH, COOTBeTCT

BeHHO. Kor,n;a HOPMbl rrpe,n;rrHcaHbI B cpe,n;Hero,n;OBbIX BeJIH'lHHaX HJIH BeJIH'lHHaX 

MaKCHMaJIbHOH ,n;HeBHOH KOHll,eHTpall,HH, Hell,eJIecoo6pa3HO rrpe,n;YCMaTpHBaTb pa-

60TY BceH ceTH Ha rrOBce,n;HeBHOH OCHOBe. ,1l,ocTaTO'lHhlH OXBaT MOJKeT 6hlTb 06ec

rre'leH C rrOMO~bIO rrpOMeJKYTO'lHOrO B3HTHH rrp06 C 'laCTOTOH, paC'lHTaHHOH CTa

THCTH'leCKH ,n;JIH JKeJIaeMOrO ypOBHH TO'lHOCTH. TaKHM 06pa30M, MeXaHH'leCKHe 

KOJIJIeKTOpbl MorYT pa60TaTb C 'laCTOTOH B3HTHH rrpo6 06hl'lHO O,n;HH pa3 B 3 HJIH 

6 ,n;HeH. KpyrJIOcYTO'lHOe Ha6JIIO,n;eHHe ,n;OJIJKHO COOTBeTCTBOBaTb KaJIeH,n;apHhlM ,n;HHM, 

T.e. rrpoH3Bo,n;HTbCH OT rrOJIYHO'IH ,n;o rrOJIYHO'lH, 'ITO rr03BOJIHT rrpOBo,n;l1Tb cpaBHe

HHe CO CTaH,n;apTHbIMH MeTeOpOJIOrH'leCKHMH C60pHHKaMH. 



ll3MEHEHllH B B03~YlliHO~ OKPY~IDmE~ CPE~E 

METO~hl ll3MEPEH~ 

B HaCTOH~ee BpeMH cy~ecTByeT oO~bmoe ~llC~O YCTPOMCTB ~~H ll3Mepe
HllH Ka~eCTBa B03~yxa. B Tao~ll~e rrOKa3aH OO~llM K~acc TaKllX YCTPOMCTB II 

llX rrpllMeHllMOCTb. MexaHll~eCKlle Ko~~eKTophl Halloo~ee ~aCTO llcrrO~b3YIDTCH 
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B CllCTeMax Hao~ID~eHllM, ~e~bID KOTOPhIX HB~HeTCH coop llHTerpllpyeMhlx rrpoo B 
rro~eBhlX yC~OBllHXo ll3 3TllX rrplloopOB Halloo~ee ~aCTO rrpllMeHHeTCH Ko~~eKTOp 
oO~bmoM eMKOCTll (Hi-Vol), coollpaID~llM ~aCTll~hI Ha qmoepr~accoBhIM cIJll~bTp. 

AH~~ll3hl rrpoo rr03BO~HIDT rro~y~llTb llHcIJopMa~llID OTHOCllTe~bHO KOH~eHTpa~llM 00-
~ero KO~ll~eCTBa B3BemeHHhIX TBep~hlx ~aCTllU;, c~e~OB MeTa~~OB II ~pyrllx BhIOO
pO~HhIX opraHll~ecKllx II HeopraHll~ecKllx 3arpH3HllTe~eM. KpoMe cIJlloepr~accoBhIX 

cIJll~bTpOB llcrro~b3yeTcH MeMopaHHhlM cIJll~bTP B u;e~HX coopa TaKllX 3arpH3HllTe
~eM KaK U;llHK, acoecT, oop II KpeMHllM. YcoBepmeHcTBoBaHHhlM rrplloop, ~eHcT

BYID~llM Ha OCHOBe y~apHoro rrpllHU;llrra, llcrro~b3yeTcH ~~H ll3MepeHllH OT~e~bHhlX 
B3BemeHHhlX ~aCTllU; pa3~ll~Horo pa3Mepa, OTHOCH~llXCH K ~aCTll~aM TaKoM Be~ll

~llHhI, KOTophle OOhI~HO Ha3hIBaIDTCH IIpecrrllpllpyeMhIMlllI ~aCTllu;aMll. ~pyrlle Me
xaHll~eCKlle YCTpoMcTBa, llcrro~b3YID~lle rrpllHU;llrr y~apa )Kll~KOCTll, MoryT rrpllMe~ 

HHTbCH ~~H coopa ~ByoKllCll cephl, ~ByOKllCll a30Ta, cepoBo~opo~a, yr~eBo~opo

~a II aMMllaKa. STll ~aT~llKll, XOTH OHll, KaK rrpaBll~O, rrpe~Ha3Ha~eHhl ~~H B3H
TllH cyMMapHhIX rrpo 0 B Te~eHlle CYT OK, MO ryT OhITb MO~McIJllU;llpO BaHhI C u;e~bID 
B3HTllH rrpoo rroc~e~OBaTe~bHO 3a O~MH ll~ll ~Ba ~aca. 

B aBTOMaTll~eCKOM Ko~~eKTope-aHa~ll3aTope B3HTlle rrpoo II rrpou;ecc aHa
~ll3a oo~e~llHeHhl B O~HOM YCTpoMCTBe. STOT Tllrr rrplloopa ocy~ecTB~HeT He
rrpephlBHhIM aHa~ll3 c BhIBO~OM ~aHHhlX B 1J:llTaeMOM MamllHOM cIJopMaTe ll~ll B cIJopMe, 
rrpllrO~HOM ~~H Te~eMeTpll~eCKOM rrepe~a~ll ~aHHhlX B ~eHTpa~bHoe YCTPOMCTBO 
HaKorr~eHllH ~aHHhIX. HerrpephIBHhle aHa~ll3aTophI 3Toro Tllrra llMeIDTCH B HaCTOH~ee 
BpeMH ~~H OKllCll yr~epo~a, ~ByOKllCll yr~epo~a, OKllCll a30Ta,~ByoKllCll a30Ta, 
~ByOKllCM cephl, HeMeTaHOBoro yr~eBo~opo~a, oo~ero yr~eBo~opo~a, MeTaHa, 
o30Ha II cepOBo~opo~a. B HaCTOH~ee BpeMH cy~ecTByeT MHoro rrplloopOB II Me
TO~OB ~~H B3HTllH rrpoo II aHa~ll3a. rrplleM~eMhlMll MeTo~aMll ~~H B3HTllH rrpoo M 
aHa~ll3a HB~HIDTCH Te MeTO~hl, KOTophle cpaBHllBa~llCb co CTaH~apTHhlMll H~ll 

3Ta~OHHhlMll MeTo~aMll M OKa3a~llCb cpaBHllMhlMll rro T01J:HOCTll, acIJcIJeKTllBHOCTll II 

crreU;McIJll~HOCTll B3HTllH rrpoo. He3aBllCllMO OT Toro, KaKOM MeTO~ BhlopaH c~e

~yeT rrpOHB~HTb OCTOPO)KHOCTb rrpe)K~e, ~eM rrplloopeCTll rrpllOOp, KOTOPhlM e~e 

He Ohl~ llcrrhITaH B rro~eBhIX yC~OBllHX ll~ll He 3apeKOMeH~OBa~ ceOH, KaK Ha~e)KHhIM. 

Ooecrre~eHlle HerrpephIBHoro rrocTyrr~eHllH Ha~e)KHhIX ~aHHhIX TpeoyeT ~O~)K

Horo ooc~y)KllBaHllH rrpllOopOB. STO BK~ID~aeT rrOBepKY ~O YCTaHOBKll rrplloopa, 
a Brroc~e~CTBllll, rrOBepKY, rrpoBo~llMyID Ha pery~HpHOM OCHOBe. HaMoo~ee COBpe
MeHHhle rrplloophI HerrpephIBHoro ~eMCTBllH rrpe~ycMaTpllBaIDT aBTOMaTll~ecKyID ~llHa
Mll~ecKyID rrOBepKY rro KpaMHeM Mepe O~llH pa3 B CYTKll. rrpe~rrOqTeHlle OT~aeTCH 
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~MHaMM~eCKOM rrOBepKe C rrOMO~hID nM60 YCTPOMCTB rrpOHMKaHMH, nM60 C rrOMO~hID 

ra30BbIX CMeCeMo CTaTM~eCKaH rrOBepKa 3aBMCMT OT ~eMCTBMH CTOXMOMeTpYl'WCKMX 

¢aKTOpOB M He y~MThlBaeT 3¢¢eKTMBHOCTM B3HTMH rrpo6 HerrpephlBHO ~eMCTBYID~MMM 

rrpM6opaMM. 

B rrpOIDJIOM pa60Ta 60JIhIDMHCTBa MexaHM~eCKMX M aB'.rOMaTM~eCKMX aHaJIM3a-

TOPOB OQHOBbIBaJIaCh Ha Bna:>KHOCTHbIX XMMM~eCKMX MeTo~ax. B 3TMX MeTo~ax 

eCTh crreU;M¢M~eCKMe rrpo6neMbI, M OHM He Bcer~a ~aIDT y~oBneTBOpMTeJIhHble pe-

3ynhTaTbI B TMrrM~HbIX rrOJIeBbIX YCJIOBMHX, rrOTOMY ~TO OHM Tpe6YIDT ~aCToro rrpM

CYTCTBMH ~eJIOBeKa, peareHTbI HBnHIDTCH HeYCTOM~MBbIMM M rrpM60PbI Tpe6YIDT CJIO:>K

HOM BO~HHOM CMCTeMbI M TO~HbIX HacocoB, ~TO rrpMBo~MT K TOMY, ~TO rrpM60pbI 

HBnHIDTCH TH:>KeJIhlMM M rpOM03~KMMM. B 6y~y~eM, KaK Mhl Ha~eeMcH, rrpM60phl 6y

~yT MCrrOJIh30BaTh ¢M3M~eCKMe M ~M3MKOXMMM~ebKMe CBoMcTBa 3arpH3HMTeJIeM ~nH 

MX 06HapY:>KeHMH M KOJIM~eCTBeHHoM ou;eHKM: 

~AEOPATOPHblli PAEOThl 

ilo~~ep:>KaHMe Ha6JIIo.n;aT8nhHbIX C8T8M B ~On:>KHOM COCTOHHMM Tpe6yeT rrpo

Be~eHMH JIa60paTopHbIX pa60T, Ha~MHaH C caMbIX rrpocThlx M KOH~aH pa60TaMM 

BbICOKOM CnO:>KHOCTM. iloTpe6HOCTh B ~l!a60paTopHbIX pa60Tax C TO~KM 3peHMH 

MX o6~eMa M CnO:>KHOCTM orrpe~enHeTcH 3arpH3HMTenHMM, rrpe~CTaBJIHID~MMM MHTe

pec B ~aHHoM paMOHe, pa3MepaMM ceTeM M CTerreHhID 3arpH3HeHMH. 

ilpoeKTMpOBaHMe ceTM ~OJI:>KHO M~TM rrapanJIeJIhHO C rrpoeKTMpoBaHMeM 

CMCTeMhl rrony~eHMH M aHaJIM3a ~aHHhlx, KOTopoe ~On:>KHO ocy~eCTBJIHThCH C y~e

TOM Tpe60BaHMM B OTHOIDeHMM rrepe~a~M ~aHHbIX M MX Mcrronh30BaHMH. Ha6JIID~e

HMH 3a 3arpH3HeHMeM HBnHIDTCH ~eHTeJIhHOCThID, KOTopaH 6y~eT MMeTh ~aneKO 

M~y~Me rrocne~CTBMH; ee MO:>KHO orrpe~eJIMTh KaK CMCTeMaTM~eCKMM c60p M ou;eH-

Ky a3pOMeTpM~eCKMX M CBH3aHHbIX C HMMM ~aHHbIX, BKnID~aH ~aHHble 0 Ka~eCTBe 

B03~yxa, BbI6poce 3arpH3HHID~MX Be~eCTB M MeTeOpOJIOrM~eCKMX ycnoBMHX. OHO 

~On:>KHO BKJIID~aTh pa60TY MeCTHbIX, rocy~apcTBeHHhlX, HaU;MOHanhHbIX M rn06aJIhHbIX 

Bo BCHKOM 

CJIy~aepe3yJIhTaTaMM 3TOM ~eHTenhHOCTM HBnHIDTCH ~aHHhle M MH¢opMaU;MH, KOTophle 

rrOCJIe Toro KaK OHM co6paHbI, KJIaC CM¢M:O;MPO BaHbI M IIpe~CTaBneHbI, MoryT MCrrOJIh-

30BaThCH Mccne~OBaTeneM, COTPY~HMKOM CJIY:>K6hl rro 60ph6e C sarpH3HeHMeM, rrpo

MhlIDJIeHHOCThID M HaceneHMeM. 



THlI 

PTATW{EClOOl 
RcalKa~aeMble qaCTHl.1bl 
(nblJIbHble OCa~KI1) 

PPHljOPbl ~JlH CYJlb
~aTHpOBaHHH 

~XAHMtIECKMn 
f-r~CTHl.1bl OOJIbmOrO 
OO'heMa (Hi-Voll 

npHOOp ~JIH B3HTHH 
inPOO ra30B 

TOqeqHbll'i npooo
~:gOPHHK lIJIeH04-

~BTOMATHtIECKHn 
ra3 

tIacTHl.1a: 
~aII.F.l:THeHHOCTb 
~aBTOMaTPp·Ie
CKI'rij JIeHTOt.J:
Hbll'i) 

KllACCH~MKAUHH METO~OB B3HTHH ITPOB 3ArPH3HEHHH ATMOC~EPhl 

HClIOJIb30BaHHe 

KapTorpaWHpOBaHHe H ollpe
~eJIeHHe pal'ioHOB,lIpe~CTaB
JIHW~HX ocooyro lIpOOJIeMY 

ClIel.1mjJHqHOCTb 

Oo~ee KOJll1'leCTBO oceBmHX 
'laCTHI.1 H OO~l1e KJIaCCbl 
3arpH3HHTeJIel'i 

KapTorpaWHpOBaHHe H OO~Hl'i IPeaKI.1HH Ha OKHCH cephl,ce-
0030P B OTHomeHHH co~eplKa- pOBO~OpO,JI, H cepHYW KHC-
HHH ~BYOKHCH cepbl JIOTY 

Onpe~eJIeHHe CYMMapHoro KO
JIM1..J.eCTBa BSBemeHHblX qac
Tl!1.\ 

Onpe~eJIeHHe CYMMapHoro 
KOJIM1..J.8CTBa ra30B 

OTHOCHTeJIbHhll'i l!H~eKC 3a
rpH3HeHHOCTH 

HellpepblBHbll'i aHaJIH3 ra-
30BblX 3arpH3HHTeJIel'i 

HellpepblBHbll'i aHaJIl!3 CTe
II8HH SaTI.fITHeHHOCTH 

OOmgeKOJIHqeCTBO B3BemeH
HhlX 4aCTHI.\ H MHorOKpaT
Hhle ClIel.\HWHqeCKHe 3a
rpH3HHTeJIl! 

~BYOKHCb cephl,~BYOKHCb 
aSOTa, aMMHaK,oo~ee 
KOJIH1..J.8CTBO OKHCJIMTeJIe~, 
aJIb~erl!",,1 H ~pyrHe ra3bl 

He H3BeCTHa 

O~HH ra3 HJIH rpYlIlIa po~
CTBeHHhlX raSOB 

He H3BeCTHa 

OOhlqHOe 10THOCHTeJIb
BpeMH OC- HaH CTOH
pe~HeHHH MOCTb(l) 

TpeoyeMaH 
1I0~rOTOBKa 
lIepcoHaJIa(2) 

1 MeCHI.\ 

1 MeCHI.1 

24 qaca 

24 qaca 

2 qaca 

HenpephlB
HO; CYMMH
pOBaHHe 
npoO,OObl'l
HO sa ne
pHO~bl OT 1 
~o 15 MHH. 

COOp,HH3KaH; C60p,HH3KHl'i 
aHaJIH3hl, ypoBeHb; 
BbICOKa.fI aHaJIHSbI -

cpe~HHl'i 

COOp,HH3KaH; COOp,HH3KHl'i 
aHaJIl!3hl, ypoBeHb;aHa-
BbtCOKa.a: JIli3bI,OT 

YMepeHHaH 

YMepeHHa.Jl: 

HH3KaH 

OT(cpe~Hel'i 
~o" BblCOKOl'i 

cpe~Hero ~o 

BbIC OKoro 
ypOBHH 

Cpe~HHl'i 
ypoBeHb 

BblCOKHl'i 
ypoBeHb 

HH3KHl'i 
ypoBeHb 

OT cpe~Hero 
ypOBHH ~o 
BbIOOKOI"Q 

HenpepblBH 0; YMepeHHaH 
CYMMHpoBa-" 

Cpe~HHl'i 

ypoBeHb 
HHe lIPOO 
OObl'lHO 3a 
lIepHO~bl OT 
1 ~o 15 
MMH. 

(1) HH3KaH - ~o 500 ~OJlJl. CiliA; cpe~HHH - OT 500 ~o 2 000 ~OJlJI. CiliA; BblCOKaH - CBblme 2 000 ~OJIJI. CiliA. 

IIpHMeqaHHH 

Xopomo oOopy~oBaHHhle JIaOOpaTopHH 
TpeoywTcH ~JIH aHaJIH30B TOJIbKO ~JIH 
Ollpe~eJIeHHH pal'ioHoB, lIpe~CTaBJIHromHx 
ocooyw lIpooJIeMY,r~e XHMHqeCKHe aHaJIH-
3bl TOqHO YKa:t<.YT KOHKpeTHbll'i HCTOqHHK. 
tIYBcTBHTeJIbHhl K TeMlIepaType, BeTPY 
11 BJIruKHOCTI1. 

~JIH 1I0~pOOHhlX XHMHqeCKHX aHaJIH30B 
'laCTHI.1 OOJIbmOrO OO'heMa H lIPOO ra30-
00pa3Hb~ 3arpH3HHTeJIel'i TpeoyroTcH 
CJIOlKHhle JIaOOpaTopHH, 1I0~rOTOBJIeHHhle 
XHMHKH; CTOHMOCTb BhlCOKaa 

~aeT TOJIbKO lIPHOJIH3HTeJIbHOe 3HaqeHHe 
3arpH3HeHHocTH 

ITocToHHHhle H3MepeHHH 1I03BOJIHWT HClIOJIb-
30BaTb JIroooe lKeJIaeMOe BpeMH ocpe~HeHHH. 
ITPH 3TOM MeTo~e OOhlqHO ~OCTHraeTCH 00-
JIee BhlCOKaH TOqHOCTb, qeM lIpH ~pyrHx 
MeTo~ax.IToBepKa YlIPOmaeTcH. ~aHHhle 
1I0JIyqaWTCH HeMe~JIeHHO. 

(2) Hl!3Klll'i ypoBeHb - ypoBeHb, Heooxo~IlMbll'i ~JIH OOCJIYlKl!BaHl!H; Cpe~Hl!l'i ypoBeHb - TexHHKll; EI;>lCOKHl'i ypoBeHb - onhlTHble TeXHHKH HJIH 
cnell,l1aJIMCTbl co BCTIOMQraTeJIbHblM mTaTOM cneLI;I1aJIHCTOB. 
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DIETEOPOJIOl'lIqECRIIE ACTIERTLI JIORAJILHOI'O 3AI'PH3HEHlIH ATDIOCIDEPLI 
BLICOROlt ROHIJ;EHTP AIJ;IHI 

<I>. TIacKBlIJIJI 

OCHOBHAH PO~b II AEnCTBllE ATMOC~EPhl 

Bhl6poc B aToMc~epy raSOB H He6o~bmHX qaCTH~ B pesy~bTaTe BHYTpeH

HerO crOpaHHJI H XHMHqeCKHX rrpo~eCCOB JIB~JIeTCJI rrepBOrrpHqHHOM C~O:>KHbIX 

BsaHMo~eMCTBHM. MO:>KHO paCCMaTpHBaTb c~e~yromHe TpH OCHOBHhle CTa~HH TaKHX 

BsaHMo~eMCTBHM: 

a) o6mee rrepeMemeHHe B OCHOBHhlX Bos~ymHhlX Maccax C rrporpeccHpyro

mHM pacrrpOCTpaHeHHeM B ropHsoHTa~bHoM H BepTHKa~bHoM rr~oc

KOCTJIX; 

B) XHMHqeCKOe H ~HSHqeCKOe rrpeBpameHHe Ha CTa~HH Bos~ymHoM 
BSBeCH; 

c) y~a~eHHe HS aTMoc~ephl rro~ ~eMCTBHeM paS~HqHhlX eCTeCTBeHHbIT 

rrpo~eCCOB. 

Bce GTH CTa~HH B orrpe~e~eHHOM Mepe HrparoT Ba:>KHYro pO~b B ~e~e 

KOHTpO~JI sa pesy~bTHpyromHM ypOBHeM KOH~eHTpa~HH SarpJISHHTe~eM. A~JI ~OKa~b

HbIT JIB~eHHM, T.e. B rrpe~e~ax, CKa:>KeM, 10 KH~oMeTpoB OT HCTOqHHKa, orrpe~e

~JIromHM ~aKTopoM qame Bcero JIB~JIeTCJI ~aKTop a), XOTJI ~aKTopaMH B) H c) TaK

:>Ke He~bSJI rrpeHe6peqb, rrocKo~bKy H OHH HHor~a MoryT 6hlTb pemaromHMH. 

06mee rrepeMemeHHe ·B Bos~ymHoM rrOTOKe BhlSbIBaeT oco6eHHO G~~eKTHB

Hoe H rrpJIMOe paSpe:>KeHHe HerrpepbIBHO Bhl6paChlBaeMbIT SarpJISHHTe~eM. qepes 

orrpe~e~eHHhlM rrpOMe:>KYTOK BpeMeHH Bhl6pomeHHhle B aTMoc~epy SarpJISHHTe~H HMeroT 

TeH~eH~HropacrrpOCTpaHJITbCJIB 06~eMe Bos~yxa, rrpJIMO rrporrop~HOHa~bHOM CKO

POCTH BeTpa. C GTOM TOqKH SpeHHJI CROPOCTb BeTpa JIB~JIeTCJI O~HHM HS HaH6o

~ee Ba:>KHhlX MeTeopO~OrHqeCRHX ~aRTopOB. 

TIOMHMO OCHOBHOM pO~H rrepeHoca H rrepBOHaqa~bHOro paSpe:>KeHHJI 

SarpJISHHTe~eM HH:>KHJIJI aTMoc~epa 06eCrreqHBaeT TaK:>KerrpOrpeCCHBHhle Mephl 

rro paSpe:>KeHHro rrpH pacrrpOCTpaHeHHH B BepTHRa~bHOM H ropHSOHTa~bHOM rr~OCRO

CTJIX 6~aro~apJI Typ6y~eHTHOMY H ROHBeRTHBHOMY ~BH:>KeHHJIM, ROTophle TaK H~H 

HHaqe BbIsbIBaroT BosMymeHHe CTa~HOHapHoro TeqeHHJI. rrO~06HbIM:>Ke 06paSOM 

BemeCTBO, BbI~e~JIromeeCJI B BH~e KOH~eHTpHpOBaHHbIT ~OS, pacrrpOCTpaHJIeTCJI 

RaK B~O~b HarrpaB~eHHJI BeTpa, TaR H B BepTHRa~bHOM H ropHSOHTa~bHOM 
II~OCROCTJIX. 
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MHTeHCRBHOCTb Typ6y~eHTHbcr Ko~e6aHRM B BeTpe 6o~bme B TOM c~y~ae, 

Kor~a rro~cTR~aromafl rrOBepXHOCTb 6o~ee mepeXOBaTa, R 8Ta RHTeHCRBHOCTb B 

3Ha~RTe~bHOM CTerreHR orrpe~e~fleTCfl HarpeBOM rrOBepXHOCTR B ~HeBHoe BpeMfl R 
OX~aJK~eHReM B HO~Hoe BpeMfl. TaKOM HarpeB R OX~a:>K~eHRe BbI3bIBaroT xapaKTepHble 

R3MeHeHHfl TeMrrepaTyphl B03~yxa C BbICOTOM: pe3Koeo rra~eHRe (60~bmOM rpa~ReHT) 

B ~HeBHoe BpeMfl R~H B03paCTaHRe C BhlCOTOM (RHBepCRfl) B HO~Hoe BpeMfl. ITpo

Me:>KYTO~HhlM (HeMTpa~bHhlM) yc~oBReM flB~fleTCfl He3Ha~RTe~bHoe YMeHbmeHRe C 
BhlCOTOM~ BO~bmOM rpa~ReHT (HeYCTOM~HBafl CTpaTR~RKa~Rfl) R HHBepCRfl (YCTOM

~RBafl CTpaTH~RKa~Hfl) rrpO~R~fl TeMrrepaTypbI COOTBeTcTByroT yCH~eHHOMY R~H 

oc~a6neHHdMY BepTHKa~bHOMY rrepeMemHBaHRro aTMoc~ephl. r~y6HHa aTMoc~ephl, 

Ha KOToPyropacrrpoCTpaHfleTCfl6hlCTpoe BepTHKa~bHoe rrepeMemRBaHHe (r~y6HHa 

HnR CJIOM rrepeMemHBaHRfl) 3aBRCHT OT rrpO~R~fl TeMrrepaTypbI H ~aCTO B 3Ha~R

Te~bHOM CTerreHH orpaHH~eHa BepXHHM yCTOM~RBhlM c~oeM , B KOTOPOM Ha6nm~a
eTCfl RHBepCRfl. 

Ko~e6aHRfl CKOPOCTR, Bhl3hlBaromHe BepTHKa~bHoe pacrrpOCTpaHeHRe, 

rrpoRcxo~flT HaCTO~bKO 6hlCTpO,~TO B 60~bmHHcTBe c~y~aeB HX ~eMCTBRe rrpOHcxo~RT 
rrpR6~R3HTenbHO B Te~eHRe ~eCflTR MHHyT, T.e. rrocKo~bKy KOH~eHTpa~Rfl C 

rrO~BeTpeHHOM CTOPOHhl B pe3y~bTaTe HerrpephlBHoro Bhl6poca 3aBRCRT OT BepTHKa~b

Horo pacrrpOCTpaHeHHfl, TO OHa 6y~eT ~OCTaTO~HO-yCTOM~RBOM Tor~a, Kor~a 

B3aRMo~eMCTBRe C B03~ymHhlM rrOTOKOM 6y~eT rrpO~O~:>KaTbCfl B Te~eHRe TaKoro 

rrepRo~a BpeMeHR. O~HaKO Te Ko~e6aHRfl (rro HarrpaB~eHHro BeTpa), KOTophle 
OKa3hlBaroT B~RflHRe Ha pacrrpOCTpaHeHRe B~O~b rpaHR~ rrOTOKa, BK~ro~aroT B ce6fl 

TaK:>Ke ropa3~O 6o~ee Me~~eHHhle Ko~e6aHRfl, rrpO~O~:>KaromRecfl HeCKO~bKO ~aCOB 

R~R ~HeM. COOTBeTCTBeHHO, HerrpephlBHO COKpamaeTCfl cpe~Hflfl KOH~eHTpa~Hfl 

6naro~apfl 60KOBOMY BeTpy, Tor~a KaK Heo6xo~RMoe BpeMfl 8Kcn03R~HR (R~H 

BpeMfl oT6opa rrpo6) B03paCTaeT ~O ~eCflTKOB MRHyT, ~acOB, ~HeM R T.~._ 

TEOPETM~ECKAH TPAKTOBKA ~MCITEPCMM 

B HaCTOflmee BpeMfl RMeeTCfl MHoro ~HTepaTyphl,TeopeTR~eCKR TpaKTyro
meM B~RHHRfl aTMoc~epHOM Ty6py~eHTHoCTH Ha ~RcrreprHpOBaHRB BemeCTBa 

BeTpOBoro rrpOHCXO:>K~eHHfl (ITacKBH~~, 1962 r. /1/; C~eM~ 

(Pe~.), 1968 r. /2/). Bce TpaKToBKR Tpe6yroT R~ea~H3a~HR rrOTOKa BeTpa, 

KaK Heo6xo~RMoro yC~OBRH ~~fl rrpe~cTaB~eHHfl pacceHBaromero ~eMcTBHfl B 

BR~e, y~06HOM ~~H MaTeMaTH~ecKoM o6pa6oTKR. ITpe~rrpHHHMaroTcfl pa3~R~Hhle 

CTerreHH yC~O:>KH.eHRfl B MaTeMaTR~eCKHX aHa~H3ax, O~HaKO Bce rro~y~eHHble B 

pe3y~bTaTe ~OpMy~hl ~RcrrepcRH HerrpeMeHHo HMeroT o6myro ~OPMY B TOM CMhlc~e, 

~TO KOHqeHTpaqHfl C rrO~BeTpeHHOM CTOPOHhl OT RCTO~HHKa HerrpephlBHOM 8MRCCRH: 

a) rrpflMO rrporrop~HOHa~bHa CKOpOC~H 8MRCCHR; 

B) 06paTHO rrporrop~HOHa~bHa rrpOR3Be~eHHro CKOPOCTH BeTpa Ha 

pacrrpOCTpaHeHHfl B ropR30HTa~bHOM R BepTRKa~bHOM TI~OCKOCTflX. 
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3Ha~eHHe B) rrpe~CTaB~fleT C060H 3¢¢eKTHBHhlH 06~eM B03~yxa, BHyTpH KOTOpOrO 

paCrrpOCTpaHH~OCb ~aHHOe KO~H~eCTBO Be~eCTBa 6e3 y~eTa B~HflHHfl CKOPOCTH 

BeTpa, HCK~ro~afl rrpflMOe pa3pe~eHHe. C 3TOH TO~KH 3peHHfl TeOpeTH~eCKHe 
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TpaKTOBKH TO~bKO ~Hmb ¢opMa~bHO orrpe~e~flroT CBfl3H Ha rrpOCTOH ¢H3H~eCKOH OC

HOBe, a HX 3Ha~HMOCTb 3aK~ro~aeTcfl B rrpaBH~bHOM rrpe~CTaB~eHHH Be~H~HH pacrrpo

CTpaHeHHH B CBfl3H C H3MepfleMhlMH MeTeopo~orH~eCKHMH CBoHCTBaMH. 

TOT ¢aKT, ~TO TeopeTH~ecKHe TpaKTOBKH OTHOCflTCfl K H~ea~H3HpoBaH

HbIM yC~OBHflM rrOTOKa BeTpa H oporpa¢HH, KOTopble pe~Ko BCTpe~aroTcfl B c~y~aflx, 

Kor~a 3arpfl3HeHHe B03~yxa flB~fleTCfl rrp06~eMOH, ~aCTO BbI3bIBaeT KpHTH~ecKoe 

OTHomeHHe K HX 3Ha~HMOCTH. Eo~ee Toro, ¢aKTH~eCKH c~y~aHHhle H3MeHeHHfl B 

~HcrreprHpyro~eM rroBe~eHHH eCTecTBeHHoH aTMoc¢ephl TaKoBhl, ~TO HaH~y~mee 

TeopeTH~ecKoe 060cHoBaHHe rrpe~~araeT o~eHKH ycpe~HeHHoro rroBe~eHHfl, OT 

KOTOPhlX rroBe~eHHe B oT~e~bHbIT c~y~aflx Mo~eT ~o HeKOTopOH CTerreHH OTK~OHflTb

Cfl. 3TO Ba~HO HMeTb B BH~y, HO cy~ecTByroT pa3~H~Hble yc~oBHfl rroro~bI H 

oporpa¢Hli H 60~bmoe ~HC~O rrpaKTH~ecKHx BorrpocoB, ~~fl KOTOPbIX 6y~eT TeXHH

~eCKH rro~e3HO H ~e~eco06pa3HO C 3KoHoMH~ecKofi TO~KH 3peHHfl c~e~aTb o~eHKH 

rro~06HhlX KOH~eHTpa~HH 3arpfl3HHTe~efi 6e3 ~ocTaTo~Ho Tpy~HbIX H rrpo~o~~HTe~bI:IbIX 

H3MepeHHH ~efiCTBHTe~bHhlx rrpHMeceH H~H TpacepoB, Mo~e~HpyromHx HX. Bo Bcex 

c~y~aflx rrpe~rro~THTe~bHo, ~T06hl TeopeTH~ecKHe TpaKToBKH rrpHMeHfl~Hcb 6hl 

y~eHhlMH C MeTeopo~orH~ecKHM orrhlToM, KOTophle B MaKcHMa~bHoH CTerreHH cMorYT 

y~ecTb rrpHpo~y MeCTorro~o~eHHfl H oporpa¢HH, a TaK~e HeH~ea~bHyro rrpHpo~y 

B03~ymHoro rrOTOKa. 

npAKTH~ECKHE CHCTEMhl ~~H OUEHKH ~HCnEPCHH 

Ue~bro ~ro60H rrpaKTH~ecKoH cHcTeMhl, rrpe~Ha3Ha~eHHOH ~~fl o~eHKH 

~HcrrepcHH aTMoC¢epHbIT rrpHMeceH, ~O~~HO 6hlTb 06~e~HHeHHe Tpex c~e~yromHx 

KOMrrOHeHTOB: 

a) H~ea~H3HpoBaHHhlx TeopeTH~ecKHx TpaKToBoK, cBe~eHHblx K rrpOCTO

MY, HO rH6KOMY BH~y aHa~HTH~eCKoro Bblpa~eHHfl; 

B) rrpaKTH~eCKoro orrhlTa, HaKorr~eHHoro rrpH H3y~eHHH TpacepOB H 

co~ep~a~erocfl B rrpe~bI~y~HX 0630pax rro 3arpfl3HeHHIO B03~yxa; 

c) crre~Ha~bHOH HH¢opMa~HH, HMero~eficfl H~H ~OCTH~HMOH, 0 Ka~~OH 

OT~e~bHOH KOH¢Hrypa~HH MeCTorro~o~eHHfl 30Hhl Bhl6poca 3arpfl3-

HeHHH H rr~Oma~H rrO~BeTp eHHOH CTOPOHbI. 

nOMHMO HH¢opMa~HH 0 CKOPOCTH BeTpa, KOTopafl BK~ID~aeT 06mee Ha

rrpaB~eHHe, ~TO flB~fleTCfl Ba~HhlM rrpH orrpe~e~eHHH 30Hhl, rrO~BepraromeHcfl B03~efi

CTBHID 3arpfl3HeHHfl, OCHOBHOH MeTeopo~orH~eCKofi rrp06~eMOH flB~fleTCfl rrp06~eMa 

COOTBeTcTByromero rrpe~CTaB~eHHfl pacrrpOCTpaHeHHfl B ropH30HTa~bHofi H BepTH

Ka~bHofi rr~OCKOCTflX.nO~Hoe HcrrO~b30BaHHe HMeromHXCfl B pacrropfl~eHHH TeopeTH

~eCKHX TpaKTOBOK Tpe6yeT MeTeopo~otH~eCKHX H3MepeHHH, KOTophle, 3a HCK~ro~eHH

eM crreU;Ha~bHbIT H orpaHH~eHHbIX rrpoeKTOB, C~HmKOM ~eTa~bHbI H crre~Ha~H3HpOBaHbI, 
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qTofihl HX MOZHO 6hlno nonyqHTb 06hlqHNM nYTeM. llpHMepaMM HHnHIDTCH MenKMe 

,ll.eTanH npoqmnH TeMnepaTYPbI BfinHSH SeMnH, BenHqMHa H MacmTa6 Typ6yneHTHbIX 

ll'Jry }CTyaU.uH. .IJ:nH 0 6Il\e ro H llmpOKO ro npaKTHqeCKO ro Hcnonb S 0 BaHHH On;eHKa 

,ll.OnZHa 6hlTb BbIpazeHa Ha HSbIKe 06bIqHOH MeTeopOnOrHqeCKOH MHWopMan;HH. 

B HMeIDIJ~eHCH B HanHqHH 06bI'IHOH HHwopMan;HH WaI{TOPOM, HaH60nee He

nOCpe,ll.CTBeHHO OTpaZaIDIl\HM HarpeB nOBepXHOCTH B ,ll.HeBHOe BpeMH HnH oxnaz,ll.e

HHe B HOqHOe BpeMH (cne,ll.OBaTenbHO, IYCTOHlIHBOCTb" B HHZHeH aTMocwepe), 

HBnHeTCH KOnH'IeCTBO 06nalIHOCTH. MorYT 6hlTb onpe,ll.eneHhl BenHqHHhl, xapaKTepH

SYIDIl\He COCTOHHHe He6a COBMeCTHO co CKOPOCTbID BeTpa, ,ll.nH npe,ll.CTaBneHHH KaTe

ropHH YCTOHqHBOCTH, H ,ll.nH HHX MorYT 6bITb onpe,ll.eneHbI IHopManbHbIe" SHaqeHMH 

pacnpOCTpaHeHHH. llo,ll.06HaH CHCTeMa (llacKBHnn, 1961 r. /3/) mHpoKo HcnO~bSO

BanaCb B TelIeHHe HeKoToporo BpeMeHH. TaKHM 06pasoM MorYT 6hlTb C,ll.e-

naHhl rpy6hle, HO no~eSHhle On;eHKH BnHHHHH ,ll.aHHOrO HCTOqHHKa Ha ypo

BeHb sarpHsHeHHH TonbKO no ,ll.aHHhlM CKOPOCTH H HanpaBneHHH BeTpa H COCTOH

HHH He6a (c YKasaHHeM MecTononozeHHH, .n.aThl H BpeMeHH, qTO onpe,ll.enHeT con

He'IHOe cHHHHe). llo,ll.06HaH CHCTeMa MozeT HCnOJIbSOBaTbCH B nJJaHMpyeMbIx HCCne,ll.O

BaHHHx, a ,TaKze BonepaTHBHhlxHccne,ll.oBaHHHx npH OTCYTCTBHM cneu.ManbHoH 

MeT80pOnOrMqeCKOM HHWopMaU;HH. MO)KHO npe,ll.nOnaraTb H8KOTopble ycoBeplliencTBo

BaHHH paSnHqHhlX acneKTOB CHCTeMhl Ha OCHOBaHHH YBenHqHBmHXCH sHaHHM H 

nonyqeHHOrO onhlTa (llacKBHnn M CMHT, 1970 r. /4/). TOqHOCTb, KOTOpYID MOZHO 

,ll.OCTH'Ib, saBHCHT OT Toro, HaCKonbKO xopomo ycnoBHH oporpaWHH H nOTOKa co

oTBeTcTBYIDT H,ll.eanHSHpoBaHHoMY COCTOHHHID, H OT TO'IHOCTH MeTeOpOTIOrMlIeCKOM 

HHWopMan;HH. B OT,ll.enbHbIT CTIyqaHX ,ll.eMCTBHTeTIbHaH KpaTKOCpO'IHaH KOHu.eHTpau.HH 

MozeT TaK HTIH HHalIe Ha HeCKonbKO nopH,ll.KoB OTnHlIaTbCH OT BhlqHCneHHoM. 

B~rrHHrrE BHCOTH rrCTO~rrKOB 

Bhlme OTMeqaTIOCb BaZHoe SHaqe~He nOCTOHHHoro Bhl6poca sarpHSHHTeTIeM 

C nOCTIe,ll.YIDIl\HM paspezeHHeM B aTMocWepe. .IJ:PyroM 01IeHb BazHoM xapaKTepHcTHKOH 

HCTOqHHKa HBnHeTCH ero BhlCOTa Ha,ll. ypoBHeM seMnH. llO,ll.~eM BhlTo,ll.eH ,ll.0 Tex 

nop, nOKa mneH~ sarpHSHeHHH n;enHKOM He OTKnOHHeTCH BHHS. 3aTeM Ha6nID,ll.aeTCH 

onpe,ll.eneHHOe BepTHKaTIbHOe pacnpOCTpaHeHHe (H COOTBeTCTBYIDIl\ee pacnpoc'rpaHe

HHe 6narO,ll.apH 60KOBOMY BeTPY),ll.O Toro MOMeHTa, nOKa rpaHHu.a mTIeHwa He 

,ll.OCTHrHeT ypOBHH SeMTIH. Eo~ee BhlCOKaH KOHu.eHTpau.HH sarpHsHHTeneM Haxo,ll.HTCH 

B6nHsH HCTO'IHHKa H, Cne,ll.OBaTenbHo,Y,ll.ageHa OT nOBepXHocTH seMnH, a MaKCHManb

HaH KOHu.eHTpau.HH 06HapyzHBaeTcH Ha HeKoTopoM paccToHHHH B saBHCHMOCTH OT 

BhlCOThl HCTOqHHKa. 

Tpan;HH Ha ypoBHe seMnH YMeHblliaeTcH, Bcer,ll.a OCTaBaHCb MeHbllie KOHu.eHTpau.HH, 

KOTopaH Morna 6hl Ha6nID,ll.aTbCH npH TaKOM ze HCTOlIHHKe Ha ypOBHe seMnH, HO 

Bce BpeMH npH6nHzaeTCH K STOMY SHaqeHHID no Mepe YBenMqeHMH paCCTOHHllR • 

.IJ:nH ,ll.aHHOH BhlCOThl HCTOlIHHKa paCCTOHHHe, npH KOTOPOM Hafinro,ll.aeTCH 

MaKCHManbHoe sarpHSHeHlle Ha ypOBHe seMnM, saBHCHT OT CKOPOCTH DepTI!K<1nbHoro 
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pacrrpOCTpaHeHHH H, c~e~OBaTe~bHO, OT YCTOHqHBOCTH aTMoc¢ephl. TaKHM 00pa30M, 

B yC~OBHHX HeycTOHqHBOCTH B~HffHHe rrO~HHToro HCTOqHHKa Mo~eT CKa3hlBaTbCH 

3a OqeHb KOPOTKHH rrpOMe~YTOK BpeMeHH. C ~pyroH CTOPOHhl H3BeCTHO, qTO B 

YCTOHqHBhlX yC~OBHHX rro~HHThlH m~eH¢ rrepeMe~aeTCH Ha ~eCHTKH KH~oMeTpoB,He 

OKa3hlBaH B~HHHHH Ha rrpH3eMHhlH ypOBeHb. 

CKOPOCTb BeTpa OKa3hlBaeT 3HaqHTe~bHoe B~HHHHe Ha rrOBe~eHHe 

rrO~HHTorD m~eH¢a. ITOMHMO HB~eHHH pa3pe~eHHH CKOPOCTb BeTpa orrpe~e~HeT 

KO~HqeCTBO 3arpH3HHTe~eH, rrpH KOTOPOM Terr~hlH m~eH¢ Mo~eT rrO~HffTbCH Ha~ 

Be~TH~H~HonHoH TPYOOH H TaKHM 00pa30M orrpe~e~HeT 8¢¢eKTHBHYID OO~YID 

BhlCOTY m~eH¢a. CH~bHhlH BeTep y~ep~HBaeT m~eH¢ BHH3Y, H rr08ToMY Heooxo~HMO 

HeKOTopoe BepTHKa~bHoe pacrrpOCTpaHeHHe ~~H B3aHMo~eHcTBHH C rrpH3eMHhlM 

c~oeM. TaKoe B~HHHHe CKOPOCTH BeTpa rrpoTHBorro~o~Ho ~eHcTBHID Herrocpe~-

CTBeHHoro pa3pe~eHHH. MO~HO rrpe~rrO~O~HTb TaK~e,qTO Ha oO~bmHx BhlCOTax, 

Ha KOTophle rrorra~aIDT m~eH¢hl OT cOBpeMeHHhlx 8~eKTpocTaH~HH, CKOPOCTb BeTpa 

TaK~e B~HHeT Ha OTHOCHTe~bHhle Be~HqHHhl BepTHKa~bHoro pacrrpocTpaHeHHH H 

pacrrpocTpaHeHHH OOKOBhlM BeTpOM, HO CTerreHb 8Toro B~HHHHH rrOKa e~e He Bhl

HCHeHa. TaKHM 00pa30M, oo~ee B~HHHHe CKOPOCTH BeTpa Mo~eT OKa3aTbCH 

ropa3~0 C~O~Hee OOhlqHOH yrrpo~eHHOH TpaKTOBKH Mo~e~H rrO~HHToro HCTOqHHKa. 

O~HaKO B rroc~e~HHX paOOTax B 8TOM HarrpaB~eHHH /5/ rrpe~rro~araeTcH, qTO 

3a HCK~IDqeHHeM COqeTaHHH c~aooro BeTpa H yC~OBHH HeycTOHqHBOCTH, KOH~eH

Tpa~HH B cpe~HeM HeCKO~bKO MeHbme KOH~eHTpa~HH,orrpe~e~eHHbcr C rroMo~bID 

yrrpo~eHHoH Mo~e~H, B KOTOPOH OTHomeHHe pacrrpocTpaHeHHH rrpHHHTo 3a rrOCTOHH

HyID Be~HqHHy, KOTopaH He 3aBHCHT HH OT CKOpOCTH BeTpa, HH OT paCCTOHHHH. 

COBOKYITHOCTb llCTOqffHKOB 

HeCMOTpH Ha TO, qTO OO~bmOH HHTepec rrpe~CTaB~HeT B03~eHCTBHe 

e~HHHqHOrO KpyrrHoro HCTOqHHKa 3arpH3HeHHH, OqeBH~HhlH H, BepOHTHO, rrpeHMy

~eCTBeHHbIH HHTepec rrpe~CTaB~HeT TaK~e COBMeCTHoe B~HHHHe pH~a pa3~HqHbIX 

HCTOqHHKOB B qepTe ropo~a H~H ropO~CKororrpOMhlm~eHHoro KOMrr~eKca. B 
rroc~e~Hee BpeMH ocoooe BHHMaHHe y~e~H~oCb MeTo~aM orrpe~e~eHHff KOH~eHTpa~HH 

3arpH3HHTe~eH, Hcrro~b3yH B TaKHX c~yqaHX orrHcaTe~bHyID H MeTeopO~OrHqecKyID 

3TO TaK Ha3bIBaeMoe "MaTeMaTHqeCKOe Mo~e-

~HpOBaHHe" B~HHHHH cOBOKyrrHocTH HCTOqHHKOB rro cy~ecTBy cK~a~bIBaeTcH H3 B~.l1H

HHH oT~e~bHblx HCTOqHHKOB, KOTopble HB~HIDTCH He3aBHCHMbIMH H B3aHMo,n;eHcTByID~HMH. 

Oooo~eHHe MO~HO rrpoBo~HTb AByMH crrocooaMH: 

a) rryTeM MaTeMaTHqeCKOrO HHTerpHpoBaHHH, KOTopoe B03MO~HO 

~~H orrpeAe~eHHblx yrrpo~eHHblx ¢OPM Bblpa~eHHH AHcrrepCHH H 

rrpHBo~HT K y~OOHOH ¢opMy~e, rrpe~cTaB~HID~eH cYMMapHbIH 8¢¢eKT 

C TOqKH 3peHHH cYMMapHoro BhlXo~a Ha~ orrpe~e~eHHOH TeppHTo

pHeH; 
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B) rrYTeM CYMMHpOBaHHH Ha 3BM - B~HHHHe B ~ID6oM TO~Ke, O~eHeHHOe 

rrepBOHa~a~bHO OT~e~bHO ~~H BCeX HCTO~HHKOB H~H rrO~XO~H~HX 

CO~eTaHHM He6o~billHX HCTO~HHKOB. 

He06xo~HMo,0~HaKo,OTMeTHTb, ~TO 06a MeTO~a SaBHCHT B KOHe~HOM c~eTe aT 

crrpaBe~~HBOCTH <POPMY~bI ~HcrrepCHH H aT Ka~eCTBa ~aHHbIX OTHOCHTe~bHO HCTO~

HHKa, CKOPOCTH H HarrpaB~eHHH BeTpa H pacrrpOCTpaHeHHH. 

06a MeTo~a 6hl~H orrp060BaHhl, XOTH B rroc~e~Hee BpeMH rrpe~rrO~Te-

HH~ OT~aBa~OCb BTOPOMY MeTo~y /6/. He06xo~HMO o~eHb 60~billoe KO~H~eCTBO 

apH<pMeTH~ecKHx ~eMcTBHM, HO BTH orrepa~HH MoryT 6hlTb o~eHb 6hlCTPO BhlrrO~He-

HbI C rroMo~bID cOBpeMeHHhlx 6bIcTpo~eMcTBYID~HX 3BM. CrropHbIM ocaTeTcH, o~HaKo, 

Borrpoc OTHOCHTe~bHO Taro, Bcer~a ~H ~OCTaTO~HO BepeH KOHe~HhlM pesy~bTaT, 

~T06hl OHorrpaBl\hlBa~ 60~billHe saTpaThl Tpy~a, COrrpOBO:lK~aID~He paspa60TKY ~Hc~eH

HbIT Mo~e~eH. Cy~eCTBYIDT HeKOTophle YKasaHHH (rH<p<pOp~ H XaHHa, 1970 r. /7/) 

Ha TO, ~TO co~eTaHHe 060HX MeTO~OB MO:lKeT OKasaTbCH ycrreillHhlM ~~H HCK~ID~eHHH 

60~billoro 06~eMa Bhl~HC~HTe~bHbIT pa60T 6es sHa~HTe~bHoro YMeHbmeHHH BepHOCTH 

pesy~bTaTOB. rrpeHMy~ecTBo MO:lKeT OKasaTbCH oco6eHHO sHa~HTe~bHhlM rrpH HcrrO~b

SOBaHHH rrpHH~Hrra, KOTOPhlH saK~ID~aeTCH B TOM, qTO rrpH rrpO~HX paBHhlX yC~OBH

HX KOH~eHTpa~HH B ~aHHOM TO~Ke 6y~eT orrpe~e~HTbCH HCTO~HHKaMH, pacrrO~O:lKeH

HhlMH Ha OTHOCHTe~bHO He60~billOM rrno~a~H C HaBeTpeHHOM CTOpOHhl. 

CornaCHO TeopeTH~ecKoMy orrHcaHHID H rrpaKTH~eCKHM 06s0paM MO:lKHO 

rrpe~rrO~O:lKHTb, ~TO B c~y~ae HeCKO~bKHX HCTO~HHKOB KOH~eHTpa~HH CH~bHO H3Me

HHIDTCH aT TO~KH K TO~Ke B ~aHHOM paMOHe H aT BpeMeHH. HeCMOTpH Ha BTO, 

MO:lKHO rrpe~CKasaTb C ~OCTaTO~HOM TO~HOCTbID,(CKa:lKeM, B rrpe~e~ax <paKTopa ~Ba) 
KOH~eHTpa~HID, ycpe~HeHHyID 3a 60~billoH rrpOMe:lKYTOK BpeMeHH H rro BceM TeppHTO

pHH, Ha KOTOPOM pacrrO~O:lKeHO HeCKO~bKO HCTO~HHKOB. C ~pyroM CTOPOHhl, 

o~eHKa KOH~eHTpa~HH ~~H orrpe~e~eHHoro MeCTOrrO~O:lKeHHH, ~a:lKe ycpe~HeHHaH 

sa HeCKO~bKO ~aCOB, MO:lKeT CO~ep:lKaTb ropa3~O 60~billHe OillH6KH (Mapill H YaM3epc, 

1969 r. /8/). TaKHM o6pasoM, HecMoTpH Ha TO, ~TO MHoroe B MeTo~e B) saBHCHT 

aT ~OCTaTOqHO TO~Horo rrpe~CTaB~eHHH HSM8HeHHH KOHgeHTpa~HH B rrpOCTpaHCTBe 

H BpeMeHH, OH rrpe~CTaB~HeTCH He COBceM y~a~HhlM C TO~KH 3peHHH OT~e~bHbIT 

paCCMaTpHBaeMbIT B HeM MeCTOrrO~O:lKeHHM H rrepHO~OB. B03MO:lKHO, O~HaKO, ~TO 

rrpHMeHeHHe BToro MeTo~a K 60~billOMY Ko~~~ecTBy rrepHO~OB MO:lKeT ~aTb y~oB~e

TBopHTe~bHyID o~eHKy ~HarrasOHa H3MeHeHHM B ~aHHOM MeCTOrrO~O:lKeHHH (rracKBH~~, 

1969 r. /9/). 

cnOlliHOCTM nOrO~HhlX YCnOBMH M OPOrPAwMM 

BbIille oTMe~a~ocb, ~TO 06HsaTe~bHhlM yc~oBHeM ~ID60ro rrpocToro 0606-

~eHHH OTHOCHTe~bHO ~OKa~bHoro pacrrpe~e~eHHfl 3arpH3HeHHH Bos~yxa HB-

~HIDTCH H~ea~H3HpoBaHHhle yC~OBHH POBHOM O~HOpO~HOM MeCTHOCTH H crroKoMHoro 

rrOTOKa B03~yxa. Ha rrpaKTHKe cy~ecTByeT 60~billoe ~HC~O oTK~oHeHHM OT BTHX 

H~ea~HsHpoBaHHbIx yC~OBHM, Ba:lKHeMillHMH HS KOTOPbIT HB~HIDTCH c~e~yID~He: 
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a) BJIHHHI£ rrOCTpoeK. TIOCTPOHKH BMeCTe B3HTble OKa3bIBaIOT BJIHHHHe 

Ha 06~HH ypOBeHh TypOYJIeHTHOCTH B03~ymHoro rrOTOKa. B TaKOM 

CJIy~ae O~HO H3 rrOJIe3HhlX ~orry~eHHH MO~HO o~eHHTh Tor~a, 

Kor~a ~HcrrepCHH rrpOHCXO~HT B~OJIh rpaHH~ nOTOKa H pacrrpOCTpa-

HHeTCH ~aJIeKO BBepx 3a rrpe~eJIbI rpaHH~ nOCTpoeK. TIpHH~HrrHaJIh-

HaH TPY~HOCTh B03HHKaeT BCJIe~CTBHe Toro, ~TO Ha Herrocpe~-

CTBeHHoe JIOKaJIhHOe B03~eHCTBHe HaXO~H~erOCH B6JIH3H HCTO~HHKa 

HaKJIa~bIBaeTCH a3po.n;HHaMH~eCKoe B03My~eHHe, BbI3BaHHoe OT.n;eJIh

HhlM 3~aHHeM. B HaCTOH~ee BpeMH MO~HO C~eJIaTh rrpe~BapHTeJIh

Hhle BhlBO.n;hl OTHOCHTeJIhHO BJIHHHHH rrOCTpoeK. A3po.n;HHaMH~eCKHe 

Tpy6hl MorYT C ycnexoM HCrrOJIh30BaThCH ~JIH HaKOrrJIeHHH Heo6xo

~HMoro orrhlTa (XaJIHTCKHH, 1968 r. /10/). 

B) BJIHHHHe TorrorpacpHH. HepOBHaH MeCTHOCTh BHOCHT 3Ha~HTeJIhHble H3Me

HeHHH B 06~HH ~peHcp 3arpH3HHTeJIeH. TIOMHMO cpH3H~eCKoro OTKJIOHeHHH 

H HBJIeHHH KaHaJIoo6pa30BaHHH B03~ymHoro rrOTOKa Ha6JIIO~aIOTCH BeTpbI, 

Bhl3 BaHHble OXJI~~eHHeM B HO~Hoe BpeMH H HarrpaBJIeHHhle BHH3 no 

CKJIOHY (CTOKOBble), a TaK~e BeTphl, BbI3BaHHble HarpeBOM B Te-

~eHHe ~HH H HarrpaBJIeHHble BBepx rro CKJIOHaM. Ha .n;HcrrepCHIO 

aTMoccpepHbIX rrpHMeceH OKa3hlBaeT BJIHHHHe BepTHKaJIhHOe y~ep~H

BaHHe B03.n;yxa B ~OJIHHaX B YCJIOBHHX yCTOH~HBOCTH H eCTeCTBeH

Hoe corrpOTHBJIeHHe CKJIOHOB ~OJIHHhl pacrrpOCTpaHeHHIO rrorrepe~Horo 

rrOTOKa. EbIJIH C~eJIaHhl ycnemHhle rrorrbITKH y~eTa rro.n;o6HbIX HBJIe-

HHH ~JIH Toro, ~To6bI rrpHMeHHTh MeTo.n;bI, HCrrOJIh3yeMhle B YCJIOBH

HX POBHOH MeCTHOCTH. 

c) CJIa6hle BeTphl H 3aTHmhe. 3TH YCJIOBHH, oco6eHHO B co~eTaHHH C 

Me.n;JIeHHbIM HJIH orpaHH~eHHbIM BepTHKaJIhHbIM rrepeMemHBaHHeM HJIH 

TorrorpacpH~eCKHM TopMo~eHHeM rrOTOKa B03~yxa, rrpHBO~HT K 

orraCHOMY 3arpH3HeHHIO B03.n;yxa. Me.n;JIeHHbIH C~BHr H cJIa6aa 

~HcrrepCHa B aTMoccpepe He.n;OCTaTO~HO TO~HO H y.n;oBJIeTBOpHTeJIhHO 

orrpe.n;eJIeHbI C rrOMO~hIO 06bI~HbIX MeTO~OB. TIPH pacmHpeHHH 

06bI~HhlX MeTO~OB pe3YJIhTaTbI ~OJDKHbI paCCMaTpHBaThca C 60JIhmOH 

OCMOTpHTeJIhHOCThIO,H B 3TOM CJIy~ae rrpe.n;rrO~TeHHe CJIe~yeT OT~a

BaTh orrbITY, HaKOrrJIeHHOMY B YCJIOBHaX HerrO~BH~Horo B03~yxa. 

TIPE~YTIPE~~EHME, TIPOrH03MpOBAHME, K~MMATO~OrMH 

rrepBH~HOH OCHOBOM ~JIH COCTaBJIeHHa rrpe.n;yrrpe~.n;eHHM HJIH rrporH030B 

ccpepbI ~eHCTBHH KpHTH~eCKHX ypOBHeH 3arpH3HeHHa B03~yxa HBJIaeTCa 3Ham:re 

CBH3eH Me~.n;y nOJIeM KOH~eHTpa~HH, pacrrpe~eJIeHHeM HCTO~HHKOB H MeTeOpOJIOrH-

~eCKHMH YCJIOBHaMH. B rrpHH~Hrre, rrpo~ecc rrOTerrJIeHHH Mo~eT 6hlTh rr03TOMY 

orrpe~eJIeH rrYTeM HerrpepbIBHbIX H3MepeHHH Ba~HhlX MeTeOpOJIOrH~eCKHX rrapaMeTpOB, 

TaKHX KaK ypOBeHh Typ6YJIeHTHOCTH HJIH .n;eTaJIhHbIH BepTHKaJIhHbIM rrpocpHJIh T8M-

rr8paTypbI, Ha OCHOBaHHH KOTOPbIX MoryT 6bITh o~eHeHbI 3TH CBH3H. TIpaK'rHlJ:8CKH 
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~~fl COCTaB~eHHfl rrpe~yrrpe~~eHHll H rrpOrH030B, TaK~e KaK H ~~fl rr~aHHpOBaHHR 

11 OnepaTHBHhIX HCC~e~OBaHHM 3arpR3HeHHR B03~yxa, MeTeOpO~OrH'IeCKMe '1'pOOO

BaHHR ~O~~Hhl 6hlTh B 06~eM c~Y'Iae CBe~eHhl K Tpe60BaHHHM, y~oB~eTBopHID~HM 

06hl'IHOll rrporpaMMe HaIV!oHa~hHhIX c~y~6 rrorO~hI. STO 03Ha'IaeT, 'ITO rrapaMeTphl 

CBR3H HCTO'IHHK 3arpR3HeHHll - ~HcrrepCHR ~O~~Hhl Bhlpa~aThCfl 'Iepe3 CKOPOCTh 

Be'i'pa, ~eTa~hHhlM BepTHKa~hHhlll rrpoqlH~h TeMrrepaTyphI, co~ep~a~HeCR B 06hl'IHhIX 

aGPO~OrH'IeCKHX ~aHHhlXH ~aHHhIX 0 COCTORHHH He6a. 

E~HHCTBeHHaH H OCHOBHaH B HaCTOH~ee BpeMH CHCTeMa HerrpephlBHoro 

i,eMCTBHH (lVIaKKopMHK, 1970 r. /11/) Hcrro~h3yeT rrporH03 rrpe~rro~araeMhlx 
HB~eHHM H HX rrpo~o~~HTe~hHocTH Ha reorpaWH'IeCKH KpyrrHhlx palloHax C He

nO~BH~HhlM B03~yXOM, r~e rrpe~no~araeTcR 06pa30BaHHe 3arpR3HeHHR. PaclliHpe

HHe GTOrO 'IHCTO Ka'IeCTBeHHoro rrporH03HpoBaHHR "noTeHU;Ha~a 3arp.ff3HeHHR 

B03~yxa" CTaHOBHTCH B03MO~HhIM rrpH HcrrO~h30BaHHH rrpocToll Mo~e~lil IIqepllOrO 

H~HKall, B KOTOPOll npe~rro~araeTCR, 'ITO rrpHM8CH pacrrpe~e~ReTCH O~HHaKOBO 

rro "r~y6HHe nepeMelliHBaHHR Il • I1poH3Be~eHHe IIr~y6HHhl rrepeMemHBaHHR Il Ha CKO

POCTh BeTpa COCTaB~ReT GWWeKTHBHhIll waKTOp pa3pe~eHHH, KOTOPhlll MOjj{}lO rrpHMe

HHTh K KO~H'IeCTBy rrpHMe9H, Bhl6paChlBaeMOll C HaBeTpeHHOM CTOPOHhl OT ~ID60M 

TO'IKH. HeKOTopoe rrpH6~TIlJKeHHe K II r~y6HHe rrepeMelliHBaHHH Il Mo~eT 6hlTh no~y

'IeHO H3 06hl'IHhlX aGPO~OrH'IeCKHX ~aHHhlX C rrpHMeHeHHeM TOM ~e npou;e~yphl, 

KOTOPYID rrpHMeHHeT CHHorrTHK ~~R ou;eHKH B03MO~Horo BepTHKa~hHoro pacrrpocTpa

HeHHR KOHBeKU;HH. 

,IJ.a~hHeMmHM B03MO~HhlM marOM B pa3BHTHH rrporHo3HpoBaHHfl 3arpR3He

HHR Mor~o 6hl 6hlTh HcrrO~h~OBaHHe rrporHo30B CKOPOCTH BeTpa H 06~a'IHOrO 

nOKpoBa ~~fl rro~y'IeHHR rrporHo3a IIKaTeropHH YCTOll'IHBOCTH II , KOTOPhIM MO~HO 

6hmo 6hl HcnO~h30BaTh B 60~ee TO'IHhIX Bhl'IHC~eHHHX KOHu;eHTpaU;HH. B ~ID6oll 

rroc~e~YID~eM pa3pa6oTKe He06xo~HMO Y'IHThIBaTh, 'ITO OKOH'IaTe~hHhle pe3y~hTaThI 

~aIDT ~Hllih rpy60e rrpH6~H~eHHe. 

K~HMaTO~OrH'IeCKaR CTaTHCTHKa CKOPOCTH H HanpaB~eHHR BeTpa H KO

~H'IeCTBa 06~a'IHOCTH, COCTaB~eHHafl Ha OCHOBaHHH 06hl'IHhIX Ha6~ID~eHHll, Mo~eT 

Herrocpe~cTBeHHo HcnO~h30BaThCR ~~H y~oB~eTBopeHHfl ~ID6hlX rroTpe6HocTell B 

ou;eHKe ycpe~HeHHoM ~o~rOCpOqHOM KOHu;eHTpaU;HH H~H 'IaCTOThl nOBTopReMocTH 

orrpe~e~eHHhIX YPoBHeM KOHu;eHTpaU;HH 3arpH3HHTe~ell. STOll MeTO~HKOM c~e~yeT 

nO~h30BaThCfl OCMOTpHTe~hHO He TO~hKO Bc~e~CTBHe ~OBO~hHO rpy6oro rrpe~cTaB

~eHHfl pacceHBaIDmero ~eMcTBHfl aTMocWephl, HO TaK~e H nOTOMY, 'ITO MoryT 

HMeTh MeCTO Koppe~HU;HH B oymecTBoBaHHH OCHOBHhlX MeTeopO~OrH'IeCKHX G~eMeH

TOB (HarrpHMep, Me~~y 06~a'IHhlM rrOKpOBOM H HarrpaB~eHHeM BeTpa), KOTophle He 

O'IeBH~HhI H3 OT~e~hHhIX CTaTHCTHK GTHX nepeMeHHhIX Be~H'IHH. 

B HaCTOR~ee BpeMH cymecTByeT B03MO~HOCTh orrpe~e~eHHR 6o~ee 

crreU;Ha~H3HpOBaHHOM K~HMaTo~orHH ~~R TaKHX xapaKTepHCTHK, KaK r~y6HHa 

rrepeMemHBaHHR H KaTeropHH YCTOM'IHBOCTH, HO ~O CHX rrop TaKOll aHa~d3 rrpOBO

~HnCR B B~ChMa OrpaHH'IeHHOM MacmTa6e. 
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ITPEBPAmEHME M ECTECTBEHHOE Y~A~EHME ITPMMECEM 

ITpHMecH, rrpe~cTaBnHromHe HaHOOnhillHH HHTepec, He HBnHroTcH HH XHMH
qeCKH HeHTpanhHhlMH, HH rrOCTOHHHO y~epJKHBaeMbIMH B aTMocwepe,H HX pacceH

BaHHe rrocne Bhlopoca COrrpOBOJK~aeTCH CnOJKHOH ~errhro XHMHqeCKHX peaK~HH (~JKaHr, 

1963 r. /12/) H WH3HqeCKHMH rrpo~eccaMH Bhlrra~eHHH. 

O~HHM H3 HaHoonee BaJKHhlX rrpeBpameHHH HBnHeTCH pacTBopeHHe H OKHC
neHHe ~ByOKHcH cepbI, oopa3yromee cepHyro KHcnoTY H cynhWaTbI. PacTBophl MoryT 

oopa30BhlBaThcH Ha CBOOO~HhlX BO~HbIT rroBepxHocTHX, Ha BnaJKHOH 3eMne H ~pyrHx 

TBep~hlX rroBepxHocTHX, Ha pacTHTenhHocTH, B KarrnHX TYMaHa, B OOnaqHhlX H 
~OJK~eBbIX KarrnHX. STOT rrpo~ecc HMeeT ocooeHHO BaJKHOe rrpaKTHqeCKOe 3Haqe-

HHe C TOqKH 3peHHH KOPP03HH MaTepHanOB. EcnH OKHcneHHe rrpOHCXO~HT B 
rrpHCYTCTBHH aMMHaKa, TO oopa3yeTcH rHrpOCKOrrHqeCKHH cynhwaT aMMOHHH, H 

B a8p030nhHOH wopMe OH OKa3bIBaeT 3HaqHTenhHoe BnHHHHe Ha BH~HMOCTh. Bbma

~eHHe Ha 3eMnro BMeCTe C ~OJK~eM HnH rrpHMoe rrornOmeHHe BnaJKHhlMH rrOBepXHOCTH
MH (BKnroqaH TaKJKe paCTeHHH, HaXO~HmHeCH B HOMHHanhHO CyXOM COCTOHHHH) 

rrOCTOHHHO OCBOOOJK~aroT aTMocwepy OT ~ByOKHCH cepbI HnH ~pyrHx BTOPHqHblX rrpo
~yKTOB. OTHOCHTenhHoe KOnHqeCTBO ~ByOKHCH cephl, rrpHCYTCTByromeH B aTMocwe
pe B BH~e B3BeCH,3aBHCHT OT MHorHX WaKTOPOB, TaKHX KaK rrepBOHaqanhHaH BhlCO

Ta HCTOqHHKa, ycnoBHH ~HcrrepCHH, HHTeHCHBHOCTh ~OJK~H H OT xapaKTepa H 
BnaJKHOCTH rro~cTHnaromeH rrOBepXHOCTH. CnOJKHOCTh 8THX rrpo~eCCOB OTpaJKaeTCH 
B H3MeHqHBOCTH 8wweKTHBHoro BpeMeHH JKH3HH ~ByOKHCH cepbI B aTMocwepe Ha OCHO

BaHHH o~eHOK OT HeCKonhKHX qaCOB ~O HeCKonhKHX ~HeH (~JKaHr, 1963 r. /12/; 
POOHHCOH,1970 r. /13/; MH~xeM, 1964 r. /14/),HBaJKHOCTh BTHX rrpo~eccoB B 

orrpe~eneHHH BenHqHHhl KOH~eHTpa~HH H nOKanhHoro B03~eHcTBHH ~ByOKHCH cephl 
TpeoyeT rrOCTOHHHoro HX H3yqeHHH. 

~pyrHMH rrpo~eccaMH, rrpHBneKaromHMH oonhilloH HHTepec, HBnHroTcH 

rrpo~eccbI, rrpHBo~HII\He K TaK Ha3bIBaeMoMY "WOTOXHMHqeCKoMY TYMaHY", XOPOillO 

H3BecTHoMY B ~OC-AH~JKenece. ~OTOXHMHqeCKaH ~HCCO~Ha~HH rrepeKHcH a30Ta, 
KOTopaH Haonro~aeTcH B rrpHcYTcTBHH . orrpe~eneHHhlx yrneBo~opo~OB (BKnroqaH 

yrJIeBO~Opo~bI, rrpHcYTCTByromHe B BblxnorrHblX ra3ax aBToMooHneH) Be~e T K oopa-

30BaHHro o30Ha, KOTOPhlH B CBOro Oqepe~h B3aHMo~eHcTByeT C yrneBo~opo~aMH, 
oopa3YH coe~HHeHHH, oona~aromHe pa3~paJKaromHMH CBoHCTBaMH. EnarorrpHHTHhlMH 

MeTeopOnOrHqeCKHMH ycnoBHHMH ~nH BTHX rrpo~eCCOB HBnHroTCH: OrpaHHqeHHhlH 
aTMocwepHhlH rrepeHOC H ~HcrrepCHH rrpH ycnoBHH H30hlTKa COnHeqHOrO CHHHHH -

COqeTaHHe, HaH60nee qaCTO BCTpeqaromeecH B aHTH~HKnOHHanhHbIT ycnoBHHX Ha OTHO

CHTenhHO HH3KHX illHpOTax, ocooeHHO TaM, r~e Haonro~aeTcH TorrOrpaWHqeCKOe 
corrpOTHBneHHe KpyrrHoMacillTa6HhlM rrOTOKaM B03~yxa, KaK, HarrpHMep, B 6acceHHe 

~OC-AH~JKeneca. 
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aHA "£IEHHE npOI'PAMllI.bI ARTHBH.bIX B03AEHCTBUH HA nOI'OAY H RJHIl\IAT 
AJIH ORPYmAIO~EH CPEA.bI 

M. Hefi6eprep 

3A~AqM AKTHBHoro B03~EllCTBHH HA rroro~y H KnHMAT 

Ha rrpOTJDKeHMM BceH MCTOPMM 'IeJIOBe'IeCTBa OHO 6bIJIO 3aMHTepeCOBaHO 

B YJIY'ImeHMM He6JIarOrrpMffTHHX YCJIOBMH rrorO~H, 6Y~b TO 3acyxa, rraBO~OK MJIM 

pa3pymMTeJIbHaff 6YPff. C pa3BMTMeM HayK rrorrHTKM pa3pemMTb BTY 3a~a'Iy 

rrpOmJIM rrYTb OT MOJIMTB M 3a~a6pMBaHMff 60JKeCTBa ~O aKTMBHbIX rrorrbITOK BMema

TeJIbCTBa B WM3M'IeCKMe rrpo~eCCH BO Bce 60JIee M 60JIee KpyrrHoM MacmTa6e M 

rrpe~JIOJKeHMH 0 pacrrpOCTpaHeHMM BTMX rrorrHTOK B KOHTMHeHTaJIbHOM M rJI06aJIbHOM 

MacmTa6ax. 

3a~a'IM rro~o6Horo BTOpJKeHMff rrpOCTMpaIOTCff OT 3alI\MTbI WPYKTOBbIX ca

~OB OT 3aMop03KOB ~O C03~aHMff HaBMra~MM B CeBepHOM ~e~OBMTOM OKeaHe M 

BHe~peHMff CeJIbCKOX03ffHCTBeHHoro rrpOM3BO~CTBa B ceBepHHX paHOHax CM6MpM. 

3TM 3a~a'IM MOJKHO KJIaCCMWM~MpOBaTb rro rrffTM OCHOBHHM KaTeropMffM: 1) YBeJIM

'IeHMe YPOJKaHHOCTM CeJIbCKOX03ffHcTBeHHoro rrpoM3Bo~cTBa; 2) YMeHbmeHMe 

orraCHOCTM rrpM rrepeBo3Kax rro cyme, MOPIO M rro B03~yXy; 3) YMeHbmeHMe MJIM 

MCKJIIO'IeHMe rrOBpeJK~eHMff MMYlI\ecTBa; 4) YMeHbmeHMe BKOHOMM'IeCKOH CTOMMOCTM 

M YBeJIM'IeHMe ~OXO~OB ceMbM, YBeJIM'IeHMe ToproBoH M rrpOMHmJIeHHOH rrpM6HJIM; M 

5) o6eCrre'IeHMe KOMwopTa, 3~OpOBbff M 6JIarOCOCToffHMff HaCeJIeHMff.HarrpMMep,rrpe~

rrpMHMMaIOTcff rrOrrb!TKM MCKyccTBeHHoro YBeJIM'IeHMff oca~KOB ~JIff CTMMYJIMpOBaHMff 

pOCTa CeJIbCKOX03ffHCTBeHHbIX KyJIbTYP, ~JIff rrOrrOJIHeHMff 3arraCOB BO~bI ~JIff 6bI

TOBbIX, KOMMep'IeCKMX M rrpOMblmJIeHHbIX HYJK~ MJIM ~JIff YBeJIM'IeHMff rrpOM3BO~CTBa 

rM~pOBJIeKTpOBHeprMMo PacceMBaHMe TYMaHa rrpOM3BO~MTCff ~JIff YJIY'ImeHMff yCJIO

BMH B3JIeTa M rroca~KM CaMOJIeTOB. rrpOBe~eHMe BKcrrepMMeHTOB rro B03~eHCTBMIO 

Ha TpOrrM'IeCKMe mTopMH MOTMBMPYIOTCff Tpe60BaHMeM YMeHbmeHMff CMepTHOCTM M 

pa3PymeHMH, BbI3bIBaeMbIX rrpOXOJK~eHMeM TaKMX mTopMOB rro TeppMTopMM. 

B03~eHCTBMe Ha rroro~y M KJIMMaT pa~M TaKMX ~eJIeH rrOMMMO rrOJIb3H, 

K KOTOPOH CTpeMffTCff, MOJKeT rrpMBeCTM K Herrpe~BM~eHHHM rrOCJIe~CTBMffM. rrpff

MHe rrOCJIe~CTBMff MMeIOT O'IeBM~HYIO B3aMMOCBff3b; HarrpMMep, MCKYCCTBeHHO BH3BaH

HbIH ~OJK~b, BblrO~HHH pa60THMKY CeJIbCKOrO X03ffHCTBa, KOTOPbIH BblpalI\MBaeT rrme

HM~Y, MOJKeT BbmaCTb Ha coce~HMH BMmHeBbIH ca~ BO BpeMJI C03peBaHMJI BMIDHM M 

HaHeCTM HeKOTopHe rrOBpeJK~eHMffo B03~eHCTBMe Ha OKPYJKaIOII\YIO cpe~y MOJKeT rrpM

BeCTM M K KOCBeHHbIM rrOCJIe~CTBMffM, KOTopble TPY~HO 06HapYJKMTb. 
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Heo6xo~HMO rro B03MO~HOCTH o~eHHTb He~e~aTe~bHhle rroc~e~CTBHH HCKYC

CTBeHHoro B03~eHCTBHH Ha rroro~y KaK B HaCTOH~ee BpeMH, TaK H B 6y~y~eM. 

~~H 8Toro B rrepBYIO 01!epe~b MbI rrpOBe~eM KpaTKHH 0630p pa3~H1!HbIX rrpe~~o~eHHH 

rro B03~eHCTBHIO Ha rroro~y H K~HMaT H paCCMOTpHM HX COCTOHHHe B HaCTOH~ee 

BpeMH. 

IIPE~nArAEMbIE METO~hl M COBPEMEHHOE COCTOHHME ~En 

M3 rrpe~rrpHHHTbIX H~H rrpe~~o~eHHbIX MeTO~OB B03~eHCTBHH Ha rroro~y H 

K~HMaT BO Bcex MacmTa6ax, Ha1!HHaH OT H3MeHeHHH yC~OBHH, OKa3hlBaIO~HX B03~eH

CTBHe Ha He6o~bmHe Y1!aCTKH ce~bCKoro X03HHCTBa, ~O H3MeHeHHH, OXBaThlBaIO~HX 

3Ha1!HTe~bHhle TeppHTopHH 3eMHoro mapa, rrpaKTH1!ecKyIO rrO~b3Y B HaCTOH~ee Bpe

MH rrpHHeC~H TO~bKO MeTO~bI B03~eHCTBHH B Ma~bIX MacmTa6ax. 

IIpHMeHHTe~bHo K KpyrrHhlM MacmTa6aM, rrpe~~o~eHHH rro aKTHBHOMY B03~eH

CTBHIO BK~I01!aIOT H3MeHeHHe pa~Ha~HOHHoro 6a~aHca 3eM~H rrYTeM Bhl6poca B aTMO

c<lJepy 06~aKOB KorrOTH H~H KpHCTa~~OB JIb~a Ha COOTBeTCTBYIOm;HX mnpOTax H 

BbICOTax, ~H60 rrYTeM HaHoca yro~bHoH rrbIJIH Ha CHe~HhlH H ~e~HHOH rrOKpOB Ha 

BhlCOKHX mHpOTax, a TaK~e y~a~eHHe ~e~HHoro rrOKpOBa CeBepHoro ne~OBHToro 

OKeaHa rrYTeM rrepeKa1!HBaHHH 6o~ee Terr~OH BO~bI H3 AT~aHTH1!eCKOrO OKeaHa. 

O~HaKO BCJIe~CTBHe orpOMHhlX TPY~HOCTeH MaTepHa~bHO-TeXHH1!eCKOrO xapaKTepa 

H B03MO~HbIX He~e~aTe~bHhlX rroc~e~CTBHH, TaKHe rrpe~~o~eHHH OCTaIOTCH rrpe~Me

TOM 1!HCTO HaY1!HbIX ~HCKYCCHH. AHa~OrH1!HbIM 06pa30M H~eH B03MO~Horo H3Me

HeHHH KpyrrHoMacmTa6HbIX CHCTeM rroro~bI Ha YMepeHHbIX H BbICOKHX mHpOTax TaK~e 

rrpHHa~~e~HT K c~epe Heorrpe~e~eHHhlX ~ora~OK. 

C03~aHHe Bce 6o~ee pea~HCTH1!HbIX 1!HC~eHHbIX MO~eJIeH 06~eH ~HPKY~H

~HH aTMoc~epbI H 1!HC~eHHbIX MeTo~oB rrporHo3a rrorO~bI C rroMo~bIO 6bICTpo~eHCT

ByIO~HX U;H~pOBbIX 3BM ~aCT, BepoHTHO, B03MO~HOCTb :ncc~e~OBaTb pe3Y~bTaTbI 

H3MepeHHH pa~Ha~HOHHoro rrpHToKa H~H rrpH3eMHbIX rpaHH1!HbIX yC~OBHH aTMoc!pephl. 

TO~bI~O B 8TOM c~Y1!ae 6y~eT B03MO~HO orrpe~e~HTb BepoHTHOCTb H ~e~aTe~bHOCTb H3Me

HeHHH KpyrrHoMacmTa6HbIX CHCTeM rroro~bI H K~HMaTa. YcoBepmeHCTBOBaHHe MeTO

~OB H3MepeHHH COCTOHHHH aTMoc~ephl, KOTophle 6hl~H rrpe~rrpHHHThl BceMHpHOH 

C~y~60H rrorO~bI H IIporpaMMoH Hcc~e~OBaHHH r~o6a~bHbIX aTMoc~epHbIX rrpou;ec

COB (IIMrAII),rrpHBe~eT K 6o~ee Ha~e~HhlM Hcc~e~OBaHHHM aKTHBHoro B03~eHcTBHH. 

C ~pyroH CTOPOHbI, yrrpaB~eHHe MHKpoK~HMaToM ce~bcKox03HHcTBeHHblx 

Ky~bTyp C ycrrexoM ocy~ecTB~H~OCb MHorHMH rrOKo~eHHHMH. IIpHMepaMH TaKora 

yrrpaB~eHHH MoryT C~y~HTb HcrrO~b30BaHHe BepTo~eToB ~~H YMeHbmeHHH He6JIaro

rrpHHTHhlX B03~eHcTBHH BeTpa, a TaK~e HcrrO~b30BaHHe Terr~H~ H KOMrrpeccopoB 

~~H rrpe~oTBpa~eHHH Bpe~a, HaHOCHMoro 3aMopo3KaMH. 
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HaMepeHHoe H3MeHeHHe rOpOACKOro yAH~HorO KAHMaTa npOAOA~aeT OCTa

BaTbCH Ha CTaAHH npeAnOAO~eHHH. OHH BKAID~aIDT npeAAo~eHHH no YMeHbllieHHID 

cy~eCTBYID~HX KOH~eHTpa~HH 3arpH3HeHHH B03Ayxa Ha OCHOBe H3MeHeHHH MeTeo

pOAorH~eCKHX YCAOBHH, cnoco6CTBYID~HX HX HaKonAeHHID. epeAH npeAAaraeMhlX 

MeTOAoB MO~HO OTMeTHTb HcnOAb30BaHHe ¢eHOB AAH npOBeTpHBaHHH, OKpalliHBaHHe 

Kphllli 3AaHHH nonepeMeHHO B ~epHhlH H 6eAhlH ~BeTa H pacnOAo~eHHe 6AOKOB 3Aa
HHH B lliaXMaTHOM rropHAKe AAH yBeAH~eHHH KOHBeK~HH 6AaroAapH pa3AH~HOMY 
norAo~eHHID_H OTp~eHHID COAHe~HOH paAHa~HH H HcnOAb30BaHHe OTBOAa TenAa Ha 

8AeKTpOCTaH~HHX AAH o6ecne~eHHH BOcXOAH~ero ABH~eHHH B03Ayxa. OAHaKO HH 

OAHO H3 8THX npeAAo~eHHH He Mo~eT 6bITb ocy~ecTBAeHO B HaCTOH~ee BpeMH, a 
HeKOTopbIe npeAAo~eHHH npeACTaBAHIDTCH npaKTH~eCKH Heocy~ecTBHMbIMH C 8Hepre
TH~ecKoM TO~KH 3peHHH. 

I1peBpa~eHHe ~HAKHX KaneAb OT,n;eAbHbIX 06AaKOB H TYMaHa B AeA npH 
o 

TeMnepaType HH~e 0 e nYTeM 3aceBa - BBeAeHHH cyxoro AbAa( TBepAbIX ~aCTH~ 
eo2 ) HAH HOAHCToro cepe6pa - npe,n;CTaBAHeT C060H ,n;pyroH npHMep 3aBe,n;OMO 

ycnelliHoM C 8TOM TO~KH apeHHH npo~e,n;YPbIo I1PH TaKOM npeBpa~eHHH 66AaKa 
AeAHHhle KpHCTaAAhl, 06pa30BaBlliHeCH B pe3YAbTaTe 8Toro npeBpa~eHHH, npeBOC

XO,n;HT no pa3MepaM 06Aa~Hhle KanAH, nepBOHa~aAbHO npHcyTcTByID~He B 06~aKe, 

H MoryT Bhlna,n;aTb H3 06~aKa. ~a~bHeHlliHe noc~e,n;CTBHH TaKOH npo~e,n;yphl 3aBH
CHT OT pH,n;a ,n;onO~HHTe~bHhlX yC~OBHH. B TOM c~y~ae, eC~H B03,n;yX no,n; o6~aKoM 

HBAHeTCH HeHachl~eHHhlM, KpHcTa~~hl MoryT nO~HOCTbID HcnapHTbcH npe~,n;e qeM 

,n;ocTHrHYT 3eMAH,H eC~H npo~ecc o6pa30BaHHH o6~aKa H,n;eT Me,n;~eHHo, o6~aKo 

Mo~eT pacnacTbcH H Hc~e3HyTbo EC~H o6~aKo MO~Hoe, TO pa3MepbI KpHCTa~~OB 
MoryT yBe~H~HBaT~~H no Mepe HX na,n;eHHH ~epe3 06~aKo H ,n;oCTHraTb ,n;ocTa

TO~HO 60~blliHX pa3MepoB, BbI3bIBaH HcnapeHHe B no,n;o6~a~HOM c~oe H ,n;ocTHraH 

3eM~H B BH,n;e ocaAKOB. BbICBo6o~,n;eHHe CKPbITOH Ten~OTbI 3aMep3aHHH MO:>Ke-T OKa-
3aTbCH ,n;OCTaTOqHhlM ,n;AH CTHMy~HpoBaHHH BOcxo,n;H~ero nOTOKa B03,n;yxa H, Ta

KHM 06pa30M, cnoco6cTBOBaTb no,n;~eMy 06~aKa Ha OO~blliYID BhlCOTY H yBe~H~eHHID 
ero MO~HOCTH. TaKHM 06pa30M, npH cooTBeTcTByID~HX YCAOBHHX 3aceB XO~O,n;HhlX 

(HH~e oOe) 06~aKOB Mo~eT 6bITb HcnO~b30BaH ,n;~H HX pa3pYllieHHH H~H ,n;~H rrpe
,n;OTBpameHH~ Bhlna,n;eHHH ocaAKOB H3 8THX 06AaKOB. Ycnex Bhlno~HeHHH ,n;aHHOH 

3aAa~H 3aBHCHT OT B03MO~HOCTH Bhl60pa no,n;XO,n;HmHX yC~OBHH. 

Hcno~b30BaHHe TaKoro MeTo,n;a A~H pacceHBaHHH TYMaHa Ha,n; B3~eTHO

noca,n;OqHhlMH no~ocaMH a8ponopTOB, ~TO y~y~lliaeT yC~OBHR noca,n;KH H B3~eTa 

caMo~eTOB H YMeHblliaeT BpeMR 3a,n;ep~KH, CTa~o 06bI~HbIM RB~eHHeM. 3aceB ocy

meCTB~HeTCR BbI6paCbIBaHHeM lliapHKOB cyxoro ~b,n;a C 60pTa He6oAbllioro caMo~eTa, 
npo~eTaID~ero Ha Heo6xo,n;HMOM paCCTORHHH C HaBeTpeHHOH CTOPOHhl OT B3~eTHO

noca,n;OqHOH nO~OCbI. ~pyroH y-cnelliHO npHMeHReMbIH MeTO,n; COCTOHT B TOM, ~TO 

~HAKHH nporraH BhlnYCKaeTCR ~epe3 con~a; paClliHpeHHe nponaHa C noc~e,n;yID~HM 

HcnapeHHeM ox~~,n;aeT B03AYX ,n;o TeMnepaTYPhl HH:>Ke KpHTH~eCKOH, npH KOTOPOH 
06pa3YIDTCR KpHCTaAAhl ~bAa. Bc~e,n;CTBHe Toro, ~TO TeMnepaTypa HH~e oOe 
coxpaHHeTCR ~Hllib B Te~eHHe He6o~bllioro npoMe~yTKa BpeMeHH OTHOCHTe~bHO 
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06mero BpeMeHH rr~OXOH BH~HMOCTH, Bhl3BaHHOH TYMaHOM, B 60~bmHHCTBe a8pOrrOp

TOB MHpa TaKOH MeTO~ aB~aeTCa TO~bKO qaCTHqHhlM pemeHHeM rrp06~eMhl 60Pb6hl C 

TYMaHOM. 

3aceB 06~aKOB CYXHM ~b~OM H~H HO~HCThlM cepe6pOM aB~aeTCa B HaCTO

amee BpeMa OCHOBHbIM MeTO~OM, Hcrro~b3yeMbIM ~~a rrpe~OTBpameHHa Bbma~eHHa 

oca~KOB •. MHmeHH MorYT COCToaTb H3 OT~e~bHbIX 06~aKOB, KOTopble TmaTe~bHO 

BbI6HpaIOTca Ha OCHOBe H3MepeHHH H BblqHC~eHHH H 3aceBaIOTca rrpH rro~eTe caMO

~eTa qepe3 TaKHe 06~aKa H~H Ha~ HHMHo Borrpoc Mo~eT 6hlTb pemeH Ha 60~ee 

06meH OCHOBe H 3aceB Bcex 06~aKOB Herrocpe~CTBeHHO Ha~ 06~aCTbIO, r~e He06-

XO~HMO Bhlrra~eHHe oca~KOB, H~H C HaBeTpeHHOH CTOPOHhl, Mo~eT 6hlTb BhlrrO~HeH 

C rrOMOmbIO pacrrbWHTe~eH ra3006pa3Horo HO~HCToro cepe6pa, pacrro~o~eHHbIX Ha 

3eM~e, rrpe~rro~araa, qTO Bocxo~amHe rrOTOKH B03~yxa rrO~HHMYT qaCTH~hl HO~HC

Toro cepe6pa ~O 06~aKOB. 

~~a Toro, qT06bI CKa3aTb, 6y~eT ~H KO~HqeCTBO oca~KOB, Bbma~aeMhlX 

H3 06pa60TaHHoro TaKMM crroc060M 06~aKa, rrpeBOCXO~HTb KO~HqeCTBO oca~KOB, 

BHrra~aeMbIX H3 06~aKa eCTeCTBeHHblM rrYTeM, He06xo~HMO 3HaTb, HaCKo~j.,KO Be ..... 

~HKO KO~HqeCTBO oca~KOB, Bbma~aeMbIX 6e3 3aceBa. e~e~OBaTe~bHO, Borrpoc 

06 8~~eKTHBHoCTH 3aceBa 06~aKoB B yc~oBHax yBe~HqHBaIOmeroca KO~HqeCTBa 

oca~KOB OCTaeTca HeBbIHCHeHHbIM H crropHbIM. PaHee 06~acTb ~HCKYCCHH 6bwa 

pa3~e~eHa Ha ~Be qaCTH - C O~HOH CTOPOHbI HaXO~H~HCb CTOPOHHHKH Toro, qTO 

3aceB o6~aKoB rrOCToaHHO yBe~HqHBaeT KO~HqeCTBO oca~KOB, a C ~pyroH CTO-

POHbI - Te, KTO rro~BepraJI COMHeHHIO TaKoH BbIBO~. B HaCToamee BpeMa Ha oc-

HOBe MHorOqHC~eHHhlX CTaTHCTHqeCKHX 8KcrrepHMeHToB ~ocTHrHyTo cor~ameHHe 

OTHOCHTe~bHO Toro, qTO rrpH HeKoTophlX yc~oBHax 3aceB ~eHcTBHTe~bHo yBe~H

qHBaeT KO~HqeCTBO oca~KOB, XOTa rrpH ~pyrHX yc~oBHax 3aceB Mo~eT Bhl3BaTb 

HX YMeHbmeHHe. 

HOH H3 OCHOBHhlX 3a~aq HCKyccTBeHHoro B03~eHcTBHa Ha rrQro~y. 

O~HHM H3 rrO~XO~OB ~~a pemeHHa TaKoH 3a~aqH aB~aeTca HcrrO~b30BaHHe 

qHC~eHHhlX Mo~e~eH ~HHaMHKH KOHBeK~HH KyqeBbU o6~aKoB. rrpHMeHa~acb O~HO

MepHaa Mo~e~b ~~a o6Hapy~eHHa o6~aKoB, KOTophle yBe~HqHBaIOT KO~HqeCTBO 

oca~KOB rrpH 3aceBe C rrOMOmbIO rrHpOTeXHHqeCKHX cpe~cTB, Bhl6pachlBaIOmHX 60~b

moe KonHqeCTBO HO~HcToro cepe6pa. PaH~oMH3HpoBaHHhle HcrrhlTaHHa TaKoH Mo~enH 

B paHOHe ~nopH~hl (ellA) rrOKa3a~H, qTO Mo~enb aBnaeTca y~aqHoH. ~na KOHBeK~HH 

B yc~oBHax ropHoH MeCTHOCTH (KyqeBble 06~aKa, BbI3BaHHble oporpa~HeH) pa3pa60-

TaHa ~ByxMepHaa qHCneHHaa Mo~enb. eHcTeMaTHqeCKHe paH~oMH3HpoBaHHhle HC

rrbITaHHa Mo~e~H B TaKHX ycnoBHax eme He 3aKOHqeHbI, O~HaKO ,HMeIOmHeca B 

HaCToamee BpeMa ~aHHhle rOBopaT 0 TOM, qTO KOnHqeCTBO oca~KOB rrpH 3aceBe 

yBe~HqHBaeTCa B rrepHO~ MeCTHhlX ~HBHeH H YMeHbmaeTca B rrepHO~ C rrpeo6na~a

HHeM 06mero BepTHKa~bHoro ~BH~eHHa, HarrpHMep, B yc~oBHax XO~O~HhlX ~pOHTOB. 

B HaCToamee BpeMa eme He pa3pa60TaHbI 06mHe MeTo~bI 06Hapy~eHH.ff yc

~OBHH, 6~arorrpHaTHbIX C TOqKH 3peHHa rrpe~oTBpameHHa Bbma~eHHa oca~KoB B 

rrepHO~ 06blqHbU ~HBHeH. 3KcrrepHMeHThl, rrpoBe~eHHhle B 3HMHHH mTopM B6nH3H 
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CKaAHCThlX rop (CiliA) TIOKaSaAH, qTO B TOM cAyqae, eCAH TeMTIepaTypa Ha ypoBHe 

500 MO (BhlcoTa OKOAO 6 KM) Ae~HT B TIpe~eAax OT -12 ~o -180 C, TO, BepOHTHO, 

MO~HO TIYTeM SaCeBa YBeAHqHTb KOAHqeCTBO BhlTIa~aeMOrO CHera; ~AH 60Aee Bhl

COKHX HAH OOAee HHSKHX TeMTIepaTYP TaKOH 3~~eKT H83HaqHTeAeH AH60 TIOAHOCTbID 

OTCYTCTByeT. ~pyrHe KpHTepHH ~AH OTIpe~eAeHHH "3aCeBaeMOCTH" mTOpMOB HCTIOAb

SYIDTCJI B TIpOrpaMMaX aKTHBHOrO BOS~eHCTBHH, BhITIOAHHeMhIX B pa3Al-rqHhIX MeCTaX 

3eMHOro .mapa, O~HaKO BCe KpHTepHH 06hlqHO CXO~HhI B TOM, qTO OHH OTIpe,:n;eAHIDT, 

oy~eT AH Ha6AID,:n;aTbCH eCTeCTBeHHOe BhlITa~eHHe OCa~KOB, Cpe~H HHX HMeIDTCH 

Kp~TepHH, KOTOphle TIpe~CKa3hlBaIDT KaK YBeAHqeHHe, TaK H YMeHbmeHHe KOAHqeCT

Ba OCa~KOB. ~O CHX TIOP OTCYTCTByeT y~OBAeTBbpHTeAbHhlH aHaAH3 YCAOBHH, KO

TOphle Bhl3hlBaIDT TaKHe pa3AHqHH. 

B OT~eAbHhIX cAyqaJIX 3KCTIepHMeHThI TIO SaCeBY TIpe~Ha3HaqeHhI CKOpee 

~AH TIepepaCTIpe~eAeHHH oca~KOB, a He ~AH AOKaAbHoro TIpe~OTBpa~eHHH HX BhlTIa

~eHHH. B HaCTOH~ee BpeMH HMeeTCH TIpOrpaMMa HCCAe~OBaHHH B03MO~HOCTH HCTIOAb

SOBaHHH 3aceBa OOAaKOB ~AH pacmHpeHHJI OOAaCTH BhlTIa~eHHH CHera, KOTOPhlH B 

HaCTOH~ee BpeMH CKaTIAHBaeTCH B TIpe~eAax Y3KOH TIOAOChl BOCTOqHOrO TI06epe~bH 

03epa 3PH, Ha 60Aee 06mHpHYID TIAO~a~b C TIO~BeTpeHHOH CTOpOHhl. B HeKOToph~ 
3KCTIepHMeHTax ~eAaIDTCH TIOTIhITKH YBeAH1IHTb BhITIa~eHHe oca~KOB Ha TIO~BeTpeHHOH 

CTopOHe ropHoro MaCCHBa C TIOMO~bID B03~ymHhlx TIOTOKOB Ha~ ropaMH. 

MeTO~hl, aHaAOrHqHhle MeTo~aM ITpe~OTBpa~eHHH HAH TIepepaCTIpe~e~eHHH 

oca~KOB, TIpHMeHHIDTCH TIpH 3a~HTe OT rpa~a H MOAHHH. H3BeCTHO, QTO rpa~ Ha

HOCHT 3HaqHTeAbHhle TIOBpe~~eHHH ceAbCKOX03HHCTBeHHhlM KyAbTypaM, a MOAHHH 

HBAHeTCH O~HOH H3 rAaBHhIX TIPHqHH AeCHhIX TIO~apOB. H~eH MeTO~OB SaKAIDqaeT

CH B TOM, qTO B cAyqae 3aceBa KOHBeKTHBHhIX OOAaKOB TIpeBpa~eHHe OOAaqHhIX 

KaTIeAb B Ae~ TIpOHCXO~HT Ha OOAee paHHeH cTYTIeHH TIO cpaBHeHHID C eCTecTBeH

HhIM TIpOu;eCCoM, qTO TIpe~OTBpa~aeT 06paSOBaHHe rpa~HH OOAbmoro paSMepa; KO

TophIe pa3pacTaIDTcH, COOHpaH Ha ce6e BO~HHhI8 KaTIAH, H YMeHbmaeT CBHsaHHhle 

C 3THM 3AeKTpHqeCKHe TIOAH B oOAaKax. 

llOTIhlTKH TIpe~OTBpa~eHHH BhlTIa~eHHH rpa~a TIpe~meCTBoBaAH TIpHMeHeHHID 

COBpeMeHHhlX MeTO~OB 3aceBa. lliHPOKO HCTIOAb30BaAHCb TIymKH H paKeThlo ~AH 

ou;eHKH 3~~eKTHBHOCTH TaKHX CHCTeM HHKaKHX CTaTHCTHqeCKHX (paH~OMH3HpOBaH

Hh~) HCTIhITaHHH He TIpOBO~H~OCb, O~HaKO HMeIDTCH ~aHHhIe 0 TOM, qTO B He

KOTOph~ paHOHax ~ocTHrHyThI TIO~O~HTeAblihIe pe3YAbTaThI TIO TIpe~OTBpa~eHHID 

rpa~a, B TO BpeMH KaK B ~pyrHx paHOHax pe3YAbTaThI OhWH OTpHu;aTeAbHhIMHo 

HCTIOAh30BaHHe HaseMHhIX paCTIhWHTeAeH HO~HCToro cepe6pa ~AH TIpe~OTBpa~eHHH 

BhlITa~eHHH rpa~a TaK~G ~aeT TIPOTHBOpeqHBhle peSYAbTaThl. B TeqeHHe HeCKOAb

KHX A8T BO wpaHU;HH 0~HOBp8MeHHO C 3aceBOM TIpOBO~HAHCb HaOAID~eHHH 3a TIO

Bpe~~8HHHMH ceAbCKOX03HHCTBeHHhlX KYAbTYP, HaHOCHMhlMH rpa~OM H TIpOBO~HAOCb 

cpaBHeHHe c TIOBpe~~eHHHMH, HaOAID~aBmHMHCH B TIpe~hl~y~He rO~hl. PaH~OMH3HpO

BaHHhl8 HCTIhlTaHHH, TIpOBe~eHHhle B lliBeHQapHH H ApreHTHHe, TIOKa3a~H, qTO TIpH 
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saceBe 06JIaKOB BbIIIa,n;eHHe rpa,n;a rrOJIHOCTbIO He rrpe,n;OTBpaII\aeTCJI. B <I>Pf rrpo-

BO,n;HJIHCb HCIIbITaHHJI C HCrrOJIbSOBaHHeM HaseMHblX paCrrbIJIHTeJIell COBMeCTHO C sa;:

rrycKaMH paKeT, BbI6paCbIBaIOII\HX Ho,n;HcToe cepe6po; saMeTHoro YMeHbIIleHHJI BbI

rra,n;eHHJI rpa,n;a He Ha6JIIO,n;aJIOCb. 

B IIlHPOKOll rrporpaMMe saII\HTbI CeJIbCKOXOSJIllCTBeHHbIX KYJIbTYP OT rpa,n;a, 

BblrrOJIHJIe"MOll B CCCP, rrpHMeHJIIOTCJI apTHJIJIepHllCKHe rrYIIlKH H paKeTbI C pa,n;ap-

HbIM HaBe,n;eHHeM, KOTopble ,n;OCTaBJIJIIOT saCeHBaIOII\He BeII\eCTBa B TY 1.IaCTb 06JIaKa, 

r,n;~ COrJIaCHO TeopHH Ha6JIIO,n;aeTCJI POCT 1.IaCTH~ rpa,n;a. COrJIaCHO GKCrrepHMeHTaJIb

HbIM o~eHKaM, y,n;aeTCJI SaII\HTHTb OT rpa,n;a 50-90% ,n;OCTaT01.IHO 06IIlHPHbIX TeppH

TOpHll. 

B GKCrrepHMeHTax rro IIpe,n;oTBpaII\eHHIO ,n;ellcTBHJI MOJIHHH HCrrOJIbSOBaJICJI 

saceB C IIOMOII\bIO HaseMHblX paCrrblJIHTeJIell Ho,n;HCToro cepe6pa. llpe,n;BapHTeJIb

Hble pesYJIbTaTbl rrOKaSblBaIOT COKpaII\eHHe rrpHMepHo Ha O,n;HY TpeTb 06II\ero KOJIH1.Ie

CTBa paSpJI,n;oB MOJIHHll. B ,n;PyroM paSpa6aTbIBaeMOM MeTo,n;e HCrrOJIbsyeTCJI pacIIbI

JIeHHe B 06JIaKe He60JIbIIlHX MeTaJIJIH1.IeCKHX HrJI, rroKpblTblX HellJIOHOM, C TeM 1.ITO-

6bl BblSBaTb oCJIa6JIeHHe GJIeKTpH1.IeCKOrO IIOJIJI, rrpe~,n;e 1.IeM OHO CTaHeT ,n;OCTa

T01.IHbIM ,n;JIJI 06paSOBaHHJI MOJIHHH • 

.IJ:JIJI B03,n;ellCTBHJI Ha 06JIaKa H TYMaH, TeMrrepaTypbI KOTOPbIX IIpeBbIIIlaIOT 

OOC, HcrrbITbIBaJIHCb rHrpOCKOrrH1.IeCKHe COJIH, rrOBepXHOCTHO aKTHBHble BeII\eCTBa 

H GJIeKTpH1.IeCKHe MeTo,n;bl. .IJ:JIJI pacceHBaHHJI TerrJIOrO TYMaHa HCIIOJIbsyeTCJI Terr

JIO, BblCB060~~aeMoe rrpH ropeHHH 60JIbIIlOrO KOJIH1.IeCTBa He~TH,IIepeMeIIlHBaHHe 

TerrJIOrO cyxoro Bos,n;yxa, Haxo,n;JIII\erOCJI Ha,n; TyMaHo~, C rrOMOII\bIO BepTOJIeTa, 

KOTOPblll JIeTaeT Ha,n; CJIOeM TerrJIOrO cyxoro Bos,n;yxa, a TaK~e YJIbTpasBYKOBble 

KOJIe6aHHJI; Bce GTH MeTo,n;bI IIPHHOCJIT HeKOTOpyIO rrOJIbsy rrpH OIIpe,n;eJIeHHbIX 

YCJIOBHJIX. llpH rrorrbITKax rrpe,n;OTBpaTHTb BbIIIa,n;eHHe oca,n;KOB HS TerrJIbIX KY1.IeBblX 

06JIaKOB HCrrOJIbsyeTCJI paCrrblJIeHHe BO,n;bl B IIo,n;HHMaIOII\ellCJI BOS,n;YIIlHOll Macce 

H 60JIbIIlHX 1.IaCTH~ COJIH. I1crrbITaHHe MeTo,n;a paCrrblJIeHHJI BO,n;bI B ABCTpaJIHH 

H CiliA rrOKaSaJIH, 1.ITO ,n;OCTaBKa CaMOJIeTOM K OCHOBaHHIO 06JIaKa TaKoro rpOMa,n;

Horo KOJIH1.IeCTBa BO,n;bl rrpaKTH1.IeCKH HeOCYII\eCTBHMa. I1crrOJIbSOBaHHe 1.IaCTH~ co-

JIH rrpe,n;CTaBJIJIeTCJI 60JIee peaJIbHblM, OCHOBblBaJICb Ha Co06II\eHHJIX 06 ycrreIIlHblx 

HcrrbITaHHJIX, rrpoBe,n;eHHblx B" llaKHCTaHe H I1H,n;HH, o,n;HaKO HeCMOTpJI Ha GTO pesYJIb

TaTbI GKCrrepHMeHToB BO <I>paH~HH, AHrJIHH H B BOCT01.IHOll A~pHKe 6bIJIH oTpH~a

TeJIbHbIMH. 

llpHBJIeKaeT orpoMHoe BHHMaHHe BOSMO~HOCTb YMeHbIIleHHJI HHTeHCHBHOCTH 

HJIH HSMeHeHHJI HarrpaBJIeHHJI ,n;BH~eHHJI TpOllH1.IeCKHX ~HKJIOHOB (yparaHoB, Tall~y

HOB), C TeM 1.IT06bl YMeHbIIlHTb 1.IeJIOBe1.IeCKHe ~epTBbl H paspYIIleHHJI Ha TeppHTO

pHJIX rrpoxo~,n;eHHJI TaKHX ~HKJIOHOB. OCYII\eCTBJIJIeTCJI rrpOBepKa rHrrOTeSbl 0 TOM, 

1.ITO MaCCOBblll saceB 06JIaKOB, oKpy~aIOII\HX rJIas IIlTOpMa, C BbICB060~,n;eHHeM CKPbI

TOll TerrJIOTbl rrJIaBJIeHHJI JIb,n;a, rrpHBe,n;eT K YMeHbIIleHHIO rpa,n;HeHTa ,n;aBJIeHHJI H, 

CJIe,n;OBaTeJIbHO, CHJIbI BeTpa B TOM MeCTe, r,n;e COrJIaCHO HcrrbITaHHJIM TaKHe 
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rpa,Il)I8HTbI MaKCHMaJIbHhl. B HeKOTOpbIX CJIY1J:aJIX Ha6mo,Il;aJIOCb yM8HbmeHHe MaKCH

MyMa CI1;JIhl BeTpa rrpH 3aCeBe 06JIaKOB, O,Il;HaKO TaKOe YMeHbm8HH8 JI8,lKHT B rrpe

,Il;8JIaX eCTeCTBeHHOH H3MeH1J:HBOCTH. 

AKTllBHHE B03~EHCTBllH HA OKPY~mYID CPE~Y 

E~8 He rrpOB8,Il;8Hhl CHCTeMaTH1J:8CKHe HCCJIe,Il;OBaHHJI Toro, ,Il;O KaKol 

CTerreHH rrpe,Il;rrpHHJIThle ,Il;O CHX rrop rrorrhlTKH B03,Il;elcTBOBaTb Ha rroro,Il;Y cy~ecT

B8HHO HSMeHHJIH oKpy,lKaID~yID cpe,Il;y. IToCJIe,Il;CTBHJI aKTHBHhlX Bos,Il;elcTBHI BeCbMa 

TPY,Il;HO Bhl,Il;eJIHTb H3 eCTeCTBeHHol H3M8H1J:HBOCTH, rrOCKOJIbKY rrpOBO,Il;HMhl8 ,Il;O 

CHX rrop BKcrrepHMeHThl 6hlJIH OrpaHH1J:eHhl KaK BO BpeMeHH, TaK H B rrpOCTpaHCTB8. 

H8CMOTPJI Ha TO, 1J:TO B Ha1J:aJIe 50-x rO,Il;OB OKOJIO O,Il;HOH TpeTH T8ppHTOpHH CiliA, 

pacrrOJIO,lKeHHOI K sarra,Il;y OT peKH MHCCHCHrrH,6bIJIO CBJISaHO ToprOBbIMH KOHTpaK

TaMH C "rrpOH3BO,Il;HTeJIJIMH ,Il;O,lK,Il;JI", a B CCCP B T81J:eHHe pJI,Il;a JI8T Ha,Il; rrJIO~a,Il;bID, 

rrpeBhlllaID~el ,Il;Ba MHJIJIHOHa reKTapOB, rrpOHSBO,Il;HTCJI saceB 06JIaKOB ,Il;JIJI rrp8,Il;OTBpa

~8HHJI Bhlrra,Il;8HHJI rpa,Il;a, peaJIbHhl8 rrJIO~a,Il;H, Ha KOTOPhlX O,Il;HOBP8M8HHO rrpOH3BO

,Il;HTCJI 3aC8B 06JIaKOB, H8B8JIHKH,H HCTHHHhl8 rrOCJI8,Il;CTBHJI TaKHx BKcrrepHM8HTQB 

Hy,lKHO paCCMaTpHBaTb KaK He6oJIbllH8 ,Il;o6aBKH K KpyrrHbIM 8CTeCTB8HHbIM qlJIYK

TyaU;HJIM. 

TeM H8 MeHee, ,Il;a,lKe MaJIhl8 rrpHpa~eHHJI MoryT HM8Tb 60JIbllOe BKOHOMH-

1J:eCK08 SHa1J:8HHe. TaK,rro H8KOTOPhlM OU;eHKaM, 8CJIH saceB 06JIaKOB YBeJIH1J:HBa

eT TOJIbKO Ha O,Il;HH rrpou;eHT Bhlrra,Il;eHHe Oca,Il;KOB Ha,Il; T8PPHTOPHJIMH BO,Il;OXpaHHJIH~, 

rrHTaID~HX rH,Il;pOBJI8KTpOCTaHU;HH ~paHU;HH, TO B P8SYJIbTaTe oKyrra8TCJI He TOJIb

KO CTOHMOCTb YCTaHOBKH H pa60TbI Heo6xo,Il;HMbIX rrpHcrroco6JI8HHH ,Il;JIJI Bhl6poca 

HO,Il;HCTOro cepe6pa. ITpH6hlJIH, rrOJIY1J:aeMhle B peSYJIbTaTe paCC8HBaHHJI rrepe

OXJIa,lK,Il;eHHoro TYMaHa, rrpHMepHO B rrJITb pa3 rrpeBb~aIDT CTOHMOCTb Heo6xo,Il;HMOrO 

060pY,Il;OBaHHJI. 3KOHOMH1J:8CKHI BCPCP8KT OT rrpHM8HJIeMOH B CCCP 3a~HTbI CeJIbCKO~ 

XOSJIHCTBeHHbIX KyJIbTyp OT BbIIIa,Il;eHHJI rpa,Il;a ou;eHHBaeTCJI B COTHH MHJIJIHOHOB 

py6JIel. 

ITpH TaKHX 06CTOJITeJIbCTBaX, B OTJIH1J:He OT rrpJIMbIX H3,Il;8p,lKeK, BHellHHe 

H3,Il;ep,lKKH He Y1J:HThlBaIDTCJI. ITPH pacceHBaHHH TYMaHa TaKH8 H3,Il;ep,lKKH MoryT 

6hlTb MHHHMaJIbHhlMH JIH60 rrOJIHOCTbID OTCyTcTBoBaT~. ECJIH YBeJIH1J:eHHe KOJIH-

1J:eCTBa oca,Il;KOB BbIlle rrJIOTHH rH,Il;pOBJIeKTpOCTaHU;HI rrpHBO,Il;HT K YM8HblleHHID HX 

KOJIH1J:8CTBa Ha,Il; C8JIbCKOXOSJIHCTBeHHhlMH paHOHaMH HJIH eCJIH rrpe,Il;OTBpa~8HH8 

BbIIIa,Il;eHHJI rpa,Il;a, HaHOCJI~ero rrOBp8,lK,Il;8HHJI KYJIbTypaM, COrrpOBO,lK,Il;a8TCJI YM8Hb

m8HH8M ~OJIH1J:eCTBa ~O,lK,Il;8Bb~ oca,Il;KOB, TO yp0,lKaH MO,lK8T yMeHbllHTbCJI, H TaKHe 

rrOTepH ypo,lKaJI ,Il;OJI,lKHhl paCCMaTpHBaTbCJI RaK H3,Il;ep,lKKH, HM8ID~He TeH,Il;eHIJ;HID 

YM8HbllaTb rrpH6hlJIb. 

ITorrhlTKH B03,Il;elcTBHJI Ha rroro,Il;y B OCHOBHOM CBO,Il;JITCJI K TOMY, 1J:To6hl 

CrJIa,Il;HTb ee BKCTpeMaJIbHhle cpaKTophl B rrpe,Il;8JIaX eCT8CTBeHHoI H3M8H1J:HBOCTH. 
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llorrhlTKH yBe~HqeHHH KO~HqeCTBa OCa~KOB B TeqeHHe orrpe~e~eHHhlX rrepHO~OB 

H~H Ha pa3~HqHbIX 3acym~HBbIX TeppHTopHHX HarrpaB~eHhl Ha TO, qT06bI rrOKOHqHTb 

C 3aCYXOH ~H60 rrpeBpaTHTb 3acym~HBbIe 3eM~H B 3eM~H, rrpHrO~Hble ~~H ce~b

CKoro X03HHCTBa. OCHOBHOH 3a~aqeH HB~HeTCH Bhl3BaTb TaKHe BH~OH3MeHeHHH 

B OKpYJKaIOIqeH cpe~e, KOTophle 6bWH 6bI 60~ee y~06Hhl ~~H HyJK~ H JKe~aHHH lIe~o

BeKa. EC~H OCTaBHTb B CTopOHe pa3~HqHe B HyJK~aX H JKe~aHHHX ~IO~eH -

OT~bIXaIOIqeMY He06xo~HMO CO~H~e, a H3rOTOBHTe~IO 30HTOB HYJKeH ~OJK~b - TO YC

rremHoe BbmO~HeHHe OCHOBHbIX 3a~aq B03~eHCTBHH Ha rroro~y rrpHBe~eT K y~YlIme

HHIO' OKPYJKaIOIqeH cpe~bI. B03MOJKHOCTb Toro, qTO pemeHHe STHX 3a~aq 6y~eT 

cOrrpOBOJK~aTbCH HeYMblm~eHHbIMH H Herrpe~BH~eHHbIMH rroc~e~CTBHHMH, KOTopble 

MoryT yxy~mHTb yC~OBHH OKPYJKaIOIqeH cpe~hl, paCCMaTpHBaeTCH B c~e~YIOIqeM pa3-

~e~e. 

HEYMHillrnEHHhlE M HEllPE~BM~EHHhlE llOC~E~CTBMH 

HeYMblm~eHHhle rroc~e~CTBHH Bos~eHCTBHH Ha rroro~y MorYT rrpOHBJIHTb

CH MrHOBeHHO. O~HHM}I3 rrpHMepOB HB~HeTC.II BepOHTHOCTb Bos~eHCTBHH Ha 60':'" 

~ee KpyrrHhlH paHoH rro cpaBHeHHIO C SarrJIaHHpOBaHHoH ~eJIbIO. B pesY~bTaTe 

SHaqHTe~bHoe yBe~HqeHHe H~H YMeHbmeHHe oca~KoB 6y~eT Ha6~IO~aTbcH Ha pac

CTOHHHH HeCKO~bKHX COTeH KH~OMeTpOB C rrO~BeTpeHHOH CTOPOHhl OT ~e~H, a B 

HeKOTophlX c~yqaHX rro~06HhlH swweKT MOJKeT Ha6~IO~aTbCH C HaBeTpeHHOH CTOpOHhl. 

OrraceHHH OTHOCHTe~bHO Toro, qTO saceB 06~aKOB ~~H yBe~HqeHHH KO~HqeCTBa 

oca~KOB B O~HOH 06~aCTH BbI30BeT "~OJK~eBYIO TeHb", rrpH KOTOPOH YMeHbmaeTCH 

KO~HqeCTBO oca~KOB C rrO~BeTpeRHOH CTOPOHhl, ~O CHX rrop He rrO~TBepJK~aIOTCH. 

~OBO~bHO qaCTO Te JKe HB~eHHH, KOTophle Ha6~IO~aIOTCH B 06~aCTH Bos~eHCTBHH, 

KaK, HarrpHMep, He06xo~HMoe yBe~HqeHHe H~H HeJKe~aTe~bHoe YMeHbmeHHe oca~KOB, 

Ha6JIIO~aIOTCH H B rrO~BeTpeHHOH 06~aCTH. 

Bblme YJKe 06cYJK~a~aCb B03MOJKHOCTb Toro, qTO pacmHpeHHe 06~aCTH Bbma

~eHHH oca~KOB MOJKeT rrpHBeCTH K Bhlrra~eHHIO oca~KOB He TO~bKO Ha~ TeMH TeppH

TOPHHMH, r~e OHH rrpHHeCYT rrO~b3Y, HO TaKJKe H TaM, r~e B HHX HeT He06xo~H

MOCTH H r~e OHH MorYT HaHeCTH yIqep6 ce~bCKOXOsHHCTBeHHhlM KY~bTypaM. ~aIqe 

Bcero coce~HHe seM~H saceHBaIOTCH CXO~HbIMH ce~bCKOXOsHHCTBeHHbIMH KY~bTypa

MH, HcrrbITbIBaIOIqHMH TY JKe HeXBaTKY BO~bI, rrOSTOMY rrpH YBeJIHlIeHHH Bbma~eHHH 

oca~KOB rrYTeM 3aceBa 06~aKOB, 06~aCTHM, KOTOPbIe saXBaTbIBaIOTCH rrpH Bbma~e

HHH, STO TaKJKe rrpHHOCHT rrO~bsyo O~HaKO Kor~a BMeCTO yBe~HqeHHH oca~KOB 

Ha6~IO~aeTCH HX YMeHbmeHHe (HarrpHMep, rrpoeKT YaHTTorr), HeJKe~aTe~bHhlM HB~H

eTCH pacrrpOCTpaHeHHe rro~06Horo HB~eHHH Ha 60~bmHe TeppHTopHH. 

MSMeHeHHH B Bbma~eHHH oca~KOB OKasbIBaIOT B~HHHHe He TO~bKO Ha ce~b

CKOXOsHHCTBeHHhle KY~bTyphl, a TaKJKe Ha eCTeCTBeHHYIO paCTHTe~bHOCTb. EC~H 

K~HMaT oca~KOB HCKyccTBeHHO H3MeHH~CH B TeqeHHe ~~HTe~bHoro rrepHo~a BpeMeHH, 
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pacrrpe~eAeHHe eCTeCTBeHHOrO paCTHTeAbHOrO rrOKpOBa TaK~e rrpeTeprreBaeT 

COOTBeTCTBYID~He H3MeHeHHH. ECAH H3MeHeHHH TeMrrepaTyphl COrrpOBO~~aIDTCH 

H3MeHeHHeM Bhlrra~eHHH OCa~KOB, ~TO MO~8T Ha6AID~aTbCH rrpH yBeAH~eHHH o6Aa~

HOCTH H rrOBhlmeHHOR GBarrOTpaHcrrHpa~HH, corrpOBo~~aID~eR yBeAH~eHHe Bhlrra~e-

HHH oca~KOB B BH~e ~O~~H, TO 6Y~YT HMeTb MeCTO 60Aee 3Ha~HTeAbHhle H3MeHe

HHH eCTeCTBeHHoro paCTHTeAbHoro rrOKpOBa. M3MeHeHHH eCTeCTBeHHoro paCTH

TeAbHoro. rrOKpOBa 6Y~YT corrpOBo~~aTbCH COOTB8TCTBYID~HMH H3MeHeHHHMH B ~H3-

HH ~HBOTHbIX - HaceKOMhlX, rrTH~, phl6 H MAeKorrHTaID~HX. Kyrrep H ~~OAAH (1969 r.) 
oTMe~aIDT, ~TO TOT waKT, ~TO BeAH~HHa HCKYCCTBeHHoro yBenH~eHHH oca~KOB 

(rrp"H6AH3HTeAbHO OT 10 ~o 20%) HaXO~HTCH B ~Harra30He eCTecTBeHHoR H3MeH~H

BOCTH, He 03Ha~aeT, ~TO H3MeHeHHe rrorO~hl OK~eT He6oAbmoe HnH BOBce He3Ha

~HTenbHoe 6HOAorH~eCKoe BAHHHHe. MHorOAeTHHH CTpyKTypa paCTeHHR H ~HBOT

Horo MHpa B ~aHHOR MeCTHOCTH orrpe~enHIDTCH cpe~HHMH, a HHKaK He GKCTpeMaAb

HbIMH KAHMaTH~eCKHMH ycnoBHHMH. 

XOTH crre~HWH~eCKaH rrpHpo~a rrpHcrroco6AHeMOCTH eCTeCTBeHHoro paCTH

TenbHoro rrOKpOBa H ~HBOTHoro MHpa K BH~OH3MeHeHHOMY KAHMaTY Tpe6yeT T~a-

TeAbHoro HCCAe~OBaHHH, MO~HO rrpe~rronO~HTb, ~TO ~AH pa3nH~HhlX BH~OB 

rrOCAe~CTBHH 6Y~YT pa3AH~HhlMH, TaK ~TO MoryT B03HHKaTb HOBhle BH~hl H YCTa

HaBAHBaTbCH HOBhle COOTHomeHHH Me~~y MHo~eCTBOM BH~OB, cy~ecTByID~HX B 

HaCTOH~ee BpeMH. B ~aCTHOCTH, BHe BCHKoro COMHeHHH rrO~BeprHeTCH B03~eH

CTBHID 6aAaHC Me~~y BH~aMH HaceKOMhlX H BH~aMH paCTeHHH, rrHTaID~HX rrapa3HTOB. 

OCTaeTCH HeBbIHCHeHHbIM Borrpoc 0 TOM, HaCKonbKO 6y~eT Bpe~HbIM TaKOR C~BHr, 

KOTOPbIR Mo~eT corrpOBo~~aTbCH MaCCOBbIM rrOHBneHHeM HaceKOMbIX - Bpe~HTeneH 

HAH rrpHBO~HTb K 60Aee ~aCThlM rrOTepHM ypo~aH. ManOBepOHTHO, ~TO rrAaHHpy

eMhle ~eHCTBHH ITO yBenH~eHHID oca~KOB rrpHBe~yT K MaCCOBOMY pa3MHo~eHHID 

H~OBHThlX paCTeHHH, O~HaKO MO~HO O~H~aTb HeKOTopoe yBeAH~eHHe TaKHX BH~OB 

B HeH3BeCTHOM KonH~eCTBe. 

3KOAorH~eCKHe rrocne~CTBHH BH~OH3MeHeHHH rrorO~hl MoryT rrpOHBnHtbcH 

rrOCTerr8HHO Ha rrpOTH~eHHH"HeCKonbKHX neT HnH ~eCHTKOB neT. XOTH 06~H8 

H3MeHeHHH MoryT 6hlTb BenHKH, HX BPH~ nH y~acTcH 06HapY~HTb B MOM8HT rrOHB-

AeHHH. 06~H8 rrOCAe~CTBHH aKTHBHoro B03~eRCTBHH Ha rroro~y H HeYMblmneHHoe 

BH~OH3MeHeHHe oKpy~aID~eH Cp8~hl Bcne~CTBHe 3arpH3HeHHH H yp6aHH3a~HH MO

ryT HaMHoro rrpeB30RTH CyMMy OT~enbHhlX H3MeH8HHH. ~nH o~eHKH TaKHX rrOCAe~

CTBHR Heo6xo~HMO y~HThlBaTb B3aHMo~eRCTBHe M8~~y OT~8AbHhlMH BH~aMH BM8ma

TeAbCTBa ~enOBeKa B oKpy~aID~yID cpe~y. 

EcnH BH~OH3MeHeHHH rrorO~hl oK~yTCH ycn8mHhlMH, TO GTO npHBO~8T 

K H3MeHeHHHM B reorpaWH~eCKOM pacrrpe~eAeHHH HaceAeHHH. IIoHHMO npOH3BO~CT

Ba rrpo~yKTOB rrHTaHHH ~nH pacTy~ero KOAH~eCTBa HaceA8HHH Ha OCHOBe YB8AH

~eHHH ceAbCKOX03HHCTBeHHOR rrpO~YK~HH, yBeAH~eHH8 KonH~eCTBa oca~KOB B 

3acymJIHBbIX H rrOAY3acymAHBbIX paROHax rrpHB8~8T K rrpeo6pa30BaHHID HerrpHro~

HbIX B HacTOH~ee BpeMH paHOHOB 38MAH, KOTopble MoryT HcrrOAb30BaTbCH rro~ 

rracT6H~a H ~nH 3eMAe~enHH. B CBOID o~epe~b OCBoeHHe TaKHX 3eMenb Mo~eT 
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6hlTb o6ecrre~eHo pa3BHTHeM rOpO~CKOrO CTpOHTeAbCTBa, a rroTpe6HOCTH ropO~OB 

B Bo~e C03~a~YT Tpe60BaHHe B ~orrOAHHTeAbHOM HCKYCCTBeHHOM yBeAH~eHHH KOAH

~eCTBa oca~KOB. C03~aHHe 3eMeAb, rrpHrO~HhlX ~AH 3eMAe~eAHH,H pa3BHTHe ro

pO~OB 6Y~YT Bhl3hlBaTb ~aAbHeHmee BH~OH3MeHeHHe KAHMaTa. 

KaK rrAaHHpyeMble, TaK H Herrpe~BH~eHHbIe BH~OH3MeHeHHH rrorO~hl H KAH

MaTa OKa3hlBaroT BAHHHHe Ha YCAOBHH ~H3HH H 6AarOCOCTOHHHe ~eAOBeKa. ECAH, 

HarrpHMep, KOAH~eCTBO COAHe~Horo CBeTa, ~ocTHraromero 3eMAH, YMeHbmHTCH 

BCAe~CTBHe 3arpH3HeHHH HAH rrYTeM HCKYCCTBeHHoro YBeAH~eHHH KOAH~eCTBa H 

BpeMeHH cymecTBoBaHHH 06Aa~HOCTH, TO GTO rrpHBe~eT K orrpe~eAeHHhlM WH3H

~eCKHM H WHSHOAorH~eCKHM rrOCAe~CTBHM. HeCMOTpH Ha TO, ~TO rrpHcrroco6AHeMOCTb 

~eAOBeKa HaCTOAbKO BeAHKa, ~TO OH Mo~eT a~arrTHpOBaTbCH K HCKAro~HTeAbHO CY

POBhlM YCAOBHHM, BocrrpHHM~HBOCTb ~eAOBeKa K 60AeSHHM H ~errpeCCHH yBeAH~HBa

eTCH B YCAOBHHX 6e~CTBHH. .no CHX rrop HeHSBeCTHO, 6y~eT AH ~eAeHarrpaBAeH

Hoe BH~OHSMeHeHHe rrorO~bI crroco6CTBOBaTb yxy~meHHro HAH yAy~meHHro TaKHX 

YCAOBHH. LITO KacaeTCH Herrpe~HaMepeHHhlX BH~OHSMeHeHHH, TO BAHHHHe paSBH-

THH ropO~OB Ha KAHMaT, C O~HOH CTOPOHbI, rrpHBO~HT K CMHr~eHHro XOAO~HOH 3HMbI 

H T8M caMbIM K COKpameHHro Hy~~bI B TerrJIQH Q~e~~e, a C ,n;pyroH - YMeHbmaeT 

rrpHTOK COAHe~Horo TerrAa H AHmaeT BOSMO~HOCTH Aro6oBaTbCH HCHhlM rOAy6hlM He-

60M H ~hlmaTb ~HCTbIM B03~yXOM. 

ITOMHMO BAHHHHH Ha 3eMAe~eAHe, eCTeCTBeHHhle WAOPY H waYHY H Ha ~e

AOBeKa, HCKYCCTBeHHoe yBeAH~eHHe KOAH~eCTBa oca~KOB HSMeHHeT xapaKTep 

seMHOH rrOBepXHOCTH. Oco6eHHO B sacymAHBbIX H rroAysacymAHBbIX paHOHax,r~e "Hy~-

~a'l BO BAare HBAHeTCH HaH60Aee OCTpOH,Bhlrra~eHHe oca~KOB rrpHBO~HT K Gp03HH, 

sacopeHHro Bo~oeMOB H HaBO~HeHHHM .ITOCKOAbKY ~oporH, MOCThI H ~aM6hl, rrOCTpoeH

HbIe B TaKHX paHOHax, paC~HTaHbI TOAbKO Ha BbIITa~eHHe oca~KOB B eCTeCTBeHHOM 

KOAH~eCTBe, TO Bce GTH coopy~eHHH MoryT 6bITb paspymeHbI H ~OA~HbI 6bITb .saMe

HeHhl, eCAH KOAH~eCTBO BbIITa~aeMbIX oca~KOB SHa~HTeAbHO yBeAH~HTCH. MCTO':" 

pH~ecKHe H apxeoAorH~ecKHe rraMHTHHKH, KOTophle coxpaHHroTcH 6Aaro~apH 3acym-

AHBOMY KAHMaTY, TaK~e MoryT 6hlTb rrOBpe~~eHhl HAH yHH~To~eHhl; 

KOHe~HO, HeB03MO~HO. 

saMeHHTb HX, 

B rrpo~ecce BH~OHSMeHeHHH rroro~hl B oKpy~aromyro cpe~y MoryT rrpHBHo~ 

CHTbCH TOKCH~Hhle BemeCTBa. TaKHM BemecTBoM HBAHeTCH HO~HCToe cepe6po, 
~ame Bcero HcrroAbsyeMoe rrpH 3aceBe o6AaKoB ~AH YBeAH~eHHH Bhlrra~eHHH oca~

KOB HAH ~AH rrpe~oTBpameHHH BbIITa~eHHH rpa~a H pa3PH~OB MOAHHH. ,I(eTaAbHaH 

TOKCHAorH~eCKaH HHWopMa~HH 0 CBoHcTBax TaKHX coe~HHeHHH OTCYTcTByeT, o~Ha

KO HMeromHecH ~aHHhle 0 pacTBopHMhlX coe~HHeHHHX cepe6pa rOBopHT. 0 TOM, ~TO 

HX KOH~eHTpa~HH B Bos~yxe H ~o~~eBOH Bo~e 3Ha~HTeAbHO HH~e rrpe~eAa, KO

TOPbIH Mo~eT OKa3aTb OTpaBAHromee Bos~eHCTBHe Ha ~eAOBeKa H paSAH~HbIX MAe

Korr~TaromHX. O~HaKO He HCKAro~eHa BOSMO~HOCTb Toro, ~TO BBe~eHHe 60AbmHX 

KOAH~eCTB Mo~eT rrpHBeCTH K OTpaBAHromHM KOH~eHTpa~HHM, AH60 K KYMMYJIHTHB

HOMY GWWeKTY. PbI6bI H MHKpoopraHHSMbI 60Aee ~yBcTBHTeJIbHbI K coe~HHeHI1HM 

cepe6pa, O~HaKO cymecTByromHe KOH~eTpa~HH, rroAy~eHHhle B peSYAbTaTe 
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GKCrrepHMeHTOB rro BH,n;OHSMeHeHHIO rroro,n;bI, rrO-BH,n;HMOMY, He OKaSbIBaIOT Ha HHX 

Bpe,n;Horo Bos,n;eHCTBHH. 

8WWeKTHBHOCTb saceBa oo~aKOB HO,n;HCThlM CBHH~OM rrpHMepHO TaKaH ~e, 

KaK Y Ho,n;HCToro cepeopa, o,n;HaKO HO,n;HCThlH CBHHe~ ropas,n;o oo~ee TOKCHlIeH. 

Ero mHpOKoe HcrrO~bSOBaHHe Mo~eT rrpHBeCTH K cepbeSHhlM rroc~e,n;CTBHHM ,n;~H 

lIe~OBeKa H ~HBOTHbIX. 
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~~H saceBa oo~aKOB Hcrro~bsyIOTCH H~H rrpe,n;rro~araIOTCH ,n;~H HcrrO~bSO

BaH'HH OpraHHlIeCKHe Be~eCTBa, TaKHe KaK x~opr~IO~HHO~b, MeTa~b,n;erH,n; H rH,n;po

KCHHaWTa~HH - 1,5, a B c~ylIae Terr~hlX oo~aKOB OOhllIHYIO rrH~eByIO CO~b (X~OpH

CThlH HaTpHH). HeKOTophle HS GTHX Be~eCTB, HarrpHMep, MeTa~b,n;erH,n;, HCK~IOlIH

Te~bHO H,n;OBHThl. OOhllIHaH rrH~eBaH CO~b, eC~H ee rrpHMeHHTb B oO~bmHX KOH

~eHTpa~HHX, Mo~eT OKa3aTb rrarYOHoe ,n;eHCTBHe Ha paCTeHHH, a TaK~e Bhl3BaTb 

KOPP03HIO MeTa~~HlIeCKOrO oOopy,n;OBaHHH. 

Pacrrhl~eHHe XHMHlIeCKHX Be~eCTB B aTMocwepe kaK B ~e~HX BH,n;OHSMe

HeHHH rroro,n;hl, TaK H B ~e~HX OOPbOhl C Bpe,n;HTe~HMH, ,n;O~~HO rro,n;BepraTbCff T~a

Te~bHoMy aHa~H3y. rrpe~,n;e lIeM paspemaTb rrpHMeHeHHe TaKHX Be~eCTB, Heooxo

,n;HMO BbIHCHHTb, Oy,n;YT ~H OHH rrpffMO BbIShlBaTb rrarYOHhle rroc~e,n;CTBHff, ~HOO OHH 

Oy,n;YT OKaShlBaTb ,n;o~rOCpOlIHOe Bos,n;eHCTBHe rro Mepe HaKorr~eHHH H yBe~HlIeHHH 

HX KOH~eHTpa~HH B oKpy~aIO~eH cpe,n;e. 

HEOBXO~HMhlE HCC~E~OBAHHH 

Herrpe,n;BH,n;eHHble rroc~e,n;CTBHH, OTMelIeHHble rrpH oocy~,n;eHHH COCTOffHHff 

HamHX SHaHHH 0 B~HHHHH C03HaTe~bHoro BH,n;OH3MeHeHHH rroro,n;bI Ha oKpy~aIO~yIO 

cpe,n;y, ffCHO YKaShlBaIOT Ha Heooxo,n;HMOCTb oo~ee mHpOKHX Hcc~e,n;OBaHHH. TaKHe 

BorrpOChl, KaK KO~HqeCTBO H rrpe,n;e~hl H3MeHeHHH oca,n;KOB B pesy~bTaTe 3ace

Ba oo~aKOB, B~HffHHe TaKHX HSMeHeHHH Ha pacrrpe,n;e~eHHe eCTeCTBeHHOH paCTH

Te~bHOCTH H ~HBOTHoro MHpa, B~HHHHe aKTHBHbIX B03,n;eHCTBHH Ha rrpaKTHKY 3eM

~e,n;e~Hff H pa3BHTHe ropo,n;OB, Herrpe,n;BH,n;eHHhle rroc~e,n;CTBHH B yC~OBHHX ~H3HH, 

paOOTbI H OT,n;bIxa - Ha Bce GTH BorrpOCbI c~e,n;yeT ,n;aTb OTBeT, rrpe~,n;e lIeM rrpOBO

,n;HTb o~eHKH Heooxo,n;HMOCTH TOH H~H HHOH rrporpaMMbI saceBa oO~aKoB. AHaJIOrHlI

Hhle BorrpOChl ,n;O~~Hhl B03HHKaTb rro OTHomeHHIO KO BceM rrporpaMMaM BH,n;OHSMeHe

HHH rroro,n;blj rrpe~,n;e Bcero GTO OTHOCHTCff K rrporpaMMaM KOHTHHeHTaJIbHbIX H 

r~ooa~bHbIX HSMeHeHHH, Kor,n;a ocooeHHO B~HO HMeTb OTBeTbI Ha rrOCTaB~eHHble 

Bblme BorrpOCbI. 

COOTHomeHHH Me~,n;y pa3~HlIHhlMH waKTopaMH HaCTo~bKO C~O~Hhl, lITO He

OOXO,n;HMO cos,n;aBaTb lIHC~eHHhle Mo,n;e~H paCCMaTpHBaeMhlX rrpo~eccoB H TaKHM 06-

pasoM o~eHHBaTb HX B~HffHHff. Ha rrepBoM GTarre TaKHe Mo,n;eJIH ,n;O~~Hhl OCHOBhl

BaTbCH Ha rpyoblx o~eHKax, rrocKo~bKy MbI rrOKa HrHopHpyeM KOJIHlIeCTBeHHble 

cooTHomeHHffo O,n;HaKo y~e B GTOM c~ylIae pe3ynbTaThl Mo,n;eJIHpOBaHHff C 
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rroMOIlibIO 3BM ,n;OJIJKHbI ,n;aTb 60JI88 Ha,n;8JKHbI8 rrpOrH03bI rrOCJI8,n;CTBHH rrpHM8H8HHH 

JII060H KOHKP8THOH rrpOrpaMMhl rro CpaBH8HHIO C T8M, ~TO ,n;aIOT HHTyHTHBHhl8 ,n;O

ra,n;KH, KOTOPhl8 B HacToHIli88 Bp8MH COCTaBJIHIOT OCHOBY MHOrHX p8m8HHH. 

HEOEXO~MMOCTb B ~~YHAPO~hlX COrnAillEHMRX ITO METO~AM M KOHTPOnID 

ATMOCW8pa rrp8,n;CTaBJIH8T C060H 06~8KTHBHYIO p8aJIbHOCTb; OHa Haxo,n;HT

CH B rrOCTOHHHOM ,n;BHJK8HHH H ,n;JIH H88 H8 CYIli8CTBY8T rocy,n;apcTB8HHbIX rpaHHIJ.. 

3H8prHH H B8I1i8CTBO, rrorra,n;aIOIliH8 B aTMocW8PY Ha,n; T8PPHTOPH8H O,n;HOH cTpaHbI, 

MoryT OKa3aTb B03,n;8HCTBH8 Ha B8T8p H rroro,n;y BO MHorHX ,n;pyrHx cTpaHax. 

B8I1i8CTBO, KOTOP08 Bhl6pachlBa8TcH B aTMocW8PY Ha,n; O,n;HOH cTpaHoH, MOJK8T 

rrp8rrHTcTBoBaTb pacrrp8,n;8JI8HHIO COJIH8~HOro CB8Ta HJIH BhlrraCTb Ha 38MJIIO B ,n;py

rOH cTpaH8. Oca,n;KH, Bhlrra,n;a8MbI8 H3 06JIaKOB B O,n;HOH CTpaH8, MoryT BbIIIaCTb 

Ha,n; T8PPHTOPH8H ,n;pyroH CTpaHhl. ECJIH HM88TCH B03MOJKHOCTb rrp8,n;OTBpaTHTb 

pa3pymHT8JIbH08 ,n;8HCTBH8 TporrH~8CKoro IJ.HKJIOHa Ha T8ppHTOpHH O,n;HOH CTpaHhl, 

TO 8TH rrp8B8HTHBHhl8 ,n;8HCTBHH MoryT Bhl3BaTb 8ro BTOPJK8HH8 Ha T8ppHTOpHIO 

,n;pyroH CTpaHhl. 

B03MOJKHOCTb Toro, ~TO ,n;8HCTBHH B rrp8,n;8JIaX o,n;Horo rocy,n;apCTBa MoryT 

OKa3aTb BJIHHHH8 Ha rroro,n;y H KJIHMaT ,n;pyrHx rocy,n;apCTB HJIH BC8ro 38MHoro ma

pa HCHO rro,n;TB8pJK,n;a8T H806xo,n;HMOCTb pa3pa6oTKH M8JK,n;yHapo,n;HhlX COrJIam8HHH 

OTHOCHT8JIbHO rrpHM8HH8MbIX M8TO,n;OB. ITO,n;06HO ,n;pyrHM COrJIam8HHHM, KOTOPbI8 y~H

ThlBaIOT TOT WaKT, ~TO ,n;8HT8JIbHOCTb B rrp8,n;8JIaX O,n;HOH CTpaHbI MOJK8T 6bITb H8-

JK8JIaT8JIbHOH ,n;JIH ,n;pyroH CTpaHhl, COrJIam8HHH OTHOCHT8JIbHO M8TO,n;OB B03,n;8HCTBHH 

,n;OJIJKHhl HM8Tb rrOJIOJK8HHH 0 CJI8JK8HHH H KOHTPOJI8. EOJI88 BaJKHbIMH, BCJI8,n;CTBH8 

HM8IOIliHXCH H8p8m8HHbIX 3a,n;a~ B 06JIaCTH HCKYCCTB8HHbIX B03,n;8HCTBHH Ha rroro-

,n;y, ,n;OJIJKHbI 6bITb rrOJIOJK8HHH CTHMYJIHPYIOIliH8 06M8H HHWOpMaIJ.H8H, OTHOCHIli8HCH 

K B03MOJKHOCTHM H rrOCJI8,n;CTBHHM BH,n;OH3M8H8HHH rroro,n;hl. 
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METEOPOIlonUI, nOCEIlEH~H lIEIlOBEKA ~ 

nPHPOnHblE PECYPCbl 





B3AIIl\IO,L\EnCTBlIE lJEJIOBEKA II OKPYmAIO~En EI'O ATl\IOC([lEPlIOn CPE,L\LI * 

X. E. JIaH}l;c6epr 

ITpe6hlBaHHe ~e~OBeKa Ha SeM~e OTMe~eHO rrOCTOHHHOM 60Pb6oM C 

K~HMaTOM. B CBOeM eCTeCTBeHHOM COCTOHHHH ~e~OBeK MO.lKeT BbI.lKHTb B O~eHb 

OrpaHH~eHHOM K~HMaTH~eCKOM SOHe. OH He MO.lKeT crrpaBHTbCH C OKpY.lKaIOlIiHMH 

aTMoc~epHhlMH yC~OBHHMH, KOTophle MoryT 6hlTb H~H C~HmKOM .lKapKHMH, H~H C~Hm-

. KOM XO~O,n;HI:)IMH. COBpeMeHHaH ro,n;OBaH HSOTepMa B25 C 6bma xapaKTepHa rrO~TH 

,n;~H KaJK,n;oro .lKH~HlIia, B KOTOPOM Kor,n;a-~H60 .lKH~Ham rrpe,n;OKo KpOMe Toro, B 

Te~eHHe Bcero BpeMeHH ~e~OBeKY H HCTO~HHKaM ero rrHTaHHH Heo6xo,n;HMO 6hl

~o ,n;OCTaTO~Hoe KO~H~eCTBO BO,n;hl. fo,n;OBaH HsorHeTa B 1 000 MM Hso6pa.lKaeT 

cooTBeTcTBYIOlIiYIO eCTecTBeHHYIO cpe,n;y. Bo BpeMH GrrOXH ~e~OBe~eCKoro pasBH

THH sa rroc~e,n;HHe 2 M~H. ~eT B paccMaTpHBaeMblx o6~acTHx rrpOHsom~H HeSHa

~HTe~bHhle K~HMaTH~eCKHe HSMeHeHHH. Ho ~e~OBeK HS KO~hl6e~H HarrpaBH~cH BO 

Bce ~aCTH seMHoro mapa. 3TO CTa~o BOSMO.lKHhlM B pesy~bTaTe HcrrO~bSOBaHHH 

orHH, BrrepBhle, o~eBH,n;HO, BOSHHKmero OT MO~HHH - 3aJKHraHHe sapoc~eE -

H rrOHB~eHHe o,n;e.lK,n;hl H KpoBa. ~e~oBeK, BToprmHcb B MHp C ero BpaJK,n;e6HhlM 

K~HMaToM, TaK.lKe o6HapY.lKH~, ~TO BO,n;y H rrHlIiY MO.lKHO TpaHcrropTHpoBaTb OT HX 

HCTO~HHKOB. TeM He MeHee, ~e~OBeKY rroTpe6oBa~HCb TbICH~e~eTHH, ~To6bI rrOKO

pHTb Bce ~aCTH CBeTa o TO~bKO B Hame BpeMH Bce rrYCTbIHH,~e,n;HHble rrO~H H rrHKH 

6hl~H rrOKopeHhl H ~aCTH~HO sace~eHbI. HMeIOII\aHCH TeXHHKa rrOSBO.ITHeT ~e~OBeKY BbIJKHTb B 

~I06oM MeCTe seMHoro mapa H ,n;aJKe B nycThlHe KOCMH~eCKoro rrpOCTpaHCTBC1,. O,n;HaKO 

Mhl BhlHy.lK,n;eHhl rrpHSHaTb, ~TO B rrpOTHBOrrO~O.lKHOCTb BceM ,n;pyrHM opraHHSMaM, 

a,n;arrTa~HH ~e~OBeKa K paS~H~HhlM OKPY.lKaIOlIiHM YC.rrOBHHM HB~HeTCH pesy~bTaToM 

Ky~bTypHoro paSBHTHH, a He reHeTHKH [1Jo 

TeM He MeHee Ha rrpOTH.lKeHHH BceM HCTOPHH CYlIieCTBOBaHHH ~e~OBeKa 

rro.n;CTepera~H KOBapHble H~H rrary6Hble HB~eHHH OKpY.lKaIOlIieM aTMoc~ephl. Me,n;~eH-

Hhle HSMeHeHHH K~HMaTa BhlSBa~H MHrpa~HIO. CeSOHHhle KarrpHShl rroro,n;hl rrpHHO-

CH~H ro~o,n;, aHHor,n;a CMepTb H paspyxy. ~aJKe cero,n;HH Mhl He COBceM oCBo6o

,n;H~HCb OT GTHX B~HHHHM. Mhl ,n;O~.lKHhl rrpHSHaTb, ~TO ,n;aJKe B rrepe,n;OBhlX o6lIieCT

Bax HMe~H MeCTO CMepTe~bHhle c~y~aH, BhlSBaHHhle rrCHxo~orH~eCKH HeBhlHOCHMhlMH 

aTMoc~epHhlMH yC~OBHHMH. ~aJKe B TaKOM rrepe,n;OBOM CTpaHe KaK Coe,n;HHeHHhle 

illTaThl e.lKero,n;HO yMHpaeT OT xo~o,n;a H .lKaphl OKO~O 900 ~e~OBeK. 

rrpeBhlmaeT ~HC~O Bcex ,n;pyrHx cMepTeM, BhlSBaHHhlX MeTeopo~orH~ecKHMH HB~eHH

HMH. B~HHHHe Terr~a TaK.lKe cYIl\eCTBeHHo, Kor,n;a rrepHo,n;hl, ,n;~H KOTOPhlX xapaK

TepHo Hs6hlTo~Hoe Terr~o H~H XO~O,n;, rrpHxo,n;HTCH Ha paMoHhl c 6o~bmHM Hace~eHH

eM. 3TO ~eTKO OTpaJKaeT cTaTHCTHKa CMepTHOCTH. KYTmeHpeMTep ["3]rrpoaHa:rmSH

pOBa~ e.lKeMeCH~Hhle rrOKasaTe~H CMepTHOCTH B saBHCHMOCTH OT cpe,n;HeMeCH~HOM 

11: 
~eK~HH, rrpO~HTaHHaH Ha illeCTOM KOHrpecce BMO. 
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TeMnepaTYPhl B Te~eHMe HeCKO~bKMX ~eCRTM~eTMH B HbID-MopKe (CM.pMC. 1). 
Ero pe3Y~bTaThl nOKa3~BaIDT, ~TO B RHBape, Kor~a CTOMT XO~O~HaR noro~a, 

cMepTHocTb 3Ha~MTe~bHO Bhlrne no cpaBHeHMID C Ten~hlMM MeCR~aMM. OTpM~aTe~b

HaR Koppe~R~MR o~eHb BhlCOKa. M HanpoTMB, nOKa3aTe~M MID~R He TO~bKO 3Ha

~MTe~bHO MeHbrne, HO ~aBa~M TIO~O~MTe~bHYID Koppe~R~MID, T.e. 6o~ee BhlCOKaR 

TeMnepaTypa 03Ha~aeT 6o~brnYID cMepTHocTb, npM KaKOM-TO 6o~ee HM3KOM ypOBHe 

Koppe~R~MM, ~eM 3MMOH. OT~e~bHhle ~apKMe nepMO~hl, oco6eHHo eC~M OHM B03HM

KaIDT B Ha~a~e ~eTa, RpKO Bhlp~eHhl CTaTMCTM~eCKM. rroc~e KaKorO-TO RBHO-

. ro nOBblrneHMR TeMnepaTypbI CMepTHOCTb no cpaBHeHMID C npe~no~araeMOH pe3KO 

nOBhlrnaeTCR [4,Q7. OCo6eHHO CM~bHO pearMpyroT Ha TaKMe HeHopMa~bHhle ne

pMO~bI nOBhlrneHMR TeMnepaTyphl o~eHb MO~O~ble M CTaphle. Mx pery~MpyIDIIlaR M 

~MpKy~MpyIDIIlaR CMCTeMhl He~OCTaTO~HO rM6KM, ~To6hl KOMneHCMpOBaTb Ty HeO~M~aH

HyID BHernHIDID HarpY3KY, KOTopaa na~aeT Ha HMX. 

K~MMaT TaK~e pery~MpyeT GH~eMM~eCKMe 3a6o~eBaHMR. 3TO 06bI~HO 

G(MleKT, npORB~RIDIIlMHCR Ha BeKTopax 3a6o~eBaHMH. 06hl~HO - GTO HaceKOMble 

M napa3MThl. TMnM~HhlM npMMepOM RB~ReTCR Ma~RpMR. Ma~RpMHHbIH KOMap He BbI

~MBaeT B MeCTax, r~e cpe~HerO~OBaa TeMnepaTypa HM~e 150c, a oca~KM B BM

~e ~O~~R MeHbrne 1 000 MM (CM. pMC. 2). ~pyrMM npMMepoM Mo~eT C~y~MTb 

wpaM6e3MR,Bhl3hlBaeMaR cnMpoxeToH, nepeHocMMoH y~MTKOHo 3TO ~MBOTHoe He 

Mo~eT ~MTb B MeCTax, r~e M30TepMa MeHbrne 24oc. ~~R o6ecne~eHMR ee ~M3He
~eRTe~bHOCTM Heo6xo~MMO 6o~brnoe KO~M~eCTBO oca~KoB, ~To6hl nO~Ba, B KOTOPOH 

OHa ~MBeT, 6hl~a B~~HOH (CM. pMC. 3). 

Bce yc~o~HaeTcR, Kor~a B Bonpoce nepeHoca 6o~e3HeH paccMaTpMBaIDT 

~Ba BeKTopa, a He O~MH. 3TO c~y~aH C ~YMOH, Kor~a KpbICbI RB~RIDTca nepe

HOC~MKOM MHweK~MOHHhlH 6~ox. ~enO~Ka B~MRHMa MeTeopo~orM~ecKMx yC~OBMH 

HMKor~a He 6hl~a nO~HOCTbID TIpOC~e~eHa, O~HaKO KOHe~HhlH pe3y~bTaT Bno~

He RceH. Cyxaa TIoro~a cnoco6cTByeT pacnpOCTpaHeHMID ~yMbI. ~MC~O 6~ox, 

o6Hapy~eHHhlX Ha nOHMaHHblx KpbIcax, RB~RIDIIlMXCR pa3HOC~MKOM napa3MTM~eCKMx 

6a~M~~, HaxO~MTCR B npRMOH 3aBMCMMOCTM ~T· e~eMeCR~Horo KO~M~eCTBa ~o~~e

BhlX oca~KOB. C yBe~M~eHMeM oca~KOB ~MC~O GTO aBHO na~aeT. ~MC~O c~y~aeB 

3a6o~eBaHMR ~e~OBeKa ~YMOH :m:aK~e yBe~M~MBaeTCR, C HeKOTopOH 3a~ep~KOH BO 

BpeMeHM, noc~e CYXOH norO~hl M 6hlCTPO CHM~ae:rCR B nepMO~ ~o~~eH [6.]. 

Y ~e~OBeKa eOTb TIOTeH~Ma~bHaR B03MO~HOCTb pery~MpoBaTb TIaTO~OrM

~eCKoe B~MaHMe aTMocwePHhlX yC~OBMHo ~TO KacaeTCR npo~yKTOB nMTaHMa, TO 

K~MMaT 3~eCb 6o~ee MM~ocep~eH K ~e~oBeKy. K~MMaT RB~ReTCR OCHOBHOH ne

peMeHHOH Be~M~MHOH, KOTopaR ~e~aeT 3eMe~bHhle y~acTKM npMrO~HhlMM ~~R O~HMX 

ce~bCKox03RHCTBeHHbcr Ky~bTyp M HenpMrO~HhlMM ~~R ~pyrMxo HaM6o~ee KpMTM

~eCKMM G~eMeHTOM RB~ReTCR ~O~~b. Bhl~O RCHO yCTaHoB~eHO, ~TO oca~KM B BM

~e ~O~~R aB~RIDTCR O~HMM M3 HaM6o~ee M3MeH~MBbIX G~eMeHTOB K~MMaTa, M, 06hl~

HO, M3MeH~MBOCTb GTa TeM 60~brne, ~eM MeHbrne cpe~HerO~OBoe KO~M~eCTBO oca~

KOB. TaKMM 06pa30M, K~MMaT aB~ReTCR OCHOBHhlM WaKTOPOM, onpe~e~RIDIIlMM, 
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KaKHe Y1.J:aCTKH rrO,n;JIeJKaT B03,n;eJIhIBaHHIO EJIarOrrpHJITHhle ,n;JIJI CeJIbCKOrO X03JIH-

CTBa 3eMeJIbHhle peCypChI BO BCeM MHpe OrpaHH1.J:eHhI. C YBeJIH1.J:eHHeM HaCeJIe-

HHJI 3eMHoro mapa rrOCTaBKa rrpo,n;yKTOB rrpo,n;OJIbCTBHJI, 3aBHCJI~HX OT MeTeOpOJIO

rH'-IeCKHX YCJIOBHH, B rrOCJIe,n;ylO~He HeCKOJIbKO ,n;eCJITHJIeTHH 6y,n;eT KpHTH1.J:eCKOH, 

rrOKa He 6y,n;eT ,n;OCTHrHYTO pa3YMHoro, rrOCTOJIHHOrO rrOJIOJKeHHJI [7,~o He

KOTopoe 06JIer1.J:eHHe rrOJIOJKeHH,ff ,n;aJIH HOBhle THrrhI CeJIbCKOX03JIHCTBeHHhIX KyJIbTyp. 

O,n;HaKO HeKOTophle H3 HHX 01.J:eHb BO,n;OJII06HBhl. IIOKa BhlITa,n;aeT ,n;OCTaTO'-IHOe ~OJIH-

1.J:eCTBO ,n;OJK.n;eH, H HCT01.J:HHKH rpYHTOBhlX BO,n;, HCrrOJIb3yeMhle ,n;JIJI opOmeHHJI, rrorrOJI

HJIIOTCJI, HHKaKHX 3aTpy,n;HeHHH He B03HHKaeT. ECJIH Borrpoc y,n;06peHHJI H 60Pb6hl 

C Bpe,n;HTBJIJIMH pemeH y,n;OBJIeTBOpHTeJIbHO, TO KarrpH3hl rroro,n;hl ,n;o CHX rrop BHe 

Hamero ROHTPOJIJI HJIH ,n;aJKe B03MOJKHOCTH HX rrporH03HpOBaHHJI. Y1.J:aCTKH, Ha KO

TOPhIX BhIIIa,n;a1OT ,n;OJK,n;H, OXBaThIBalOT orpOMHhle TeppHTopHH, KOTophle 6hI MorJIH 

06pa6aThIBaTbCJIo EOJIbmaJI '-IaCTb HX OKpYJKeHa paHOHaMH C BhICOKOH rrJIOTHOCTblO 

HaCeJIeHHJI,H rrOSTOMY 3,n;eCb cy~ecTByeT 60JIbmaJI He06xo,n;HMOCTb OT,n;aTb 1.J:aCTb 

STHX 3eMeJIb rro,n; CeJIbCKOX03JIHCTBeHHoe rrpOH3Bo,n;CTBO. HeCKOJIbKO 6JIarOrrpHJIT

HhlX JIeT H Ha STHX Y1.J:aCTKaX rrOJIBHTCJI rrJIyr. B CJIY1.J:ae HeH36eJKHOH 3acyxH ~ep

Mephl H Bce HaCeJIeHHe OKaJKYTCJI JIH~OM K JIH~y C JKyTKHM 6e,n;CTBHeM. IIOSTOMY 

,n;JIJI pa~HOHaJIbHOrO HCrrOJIb30BaHHJI 3eMeJIb He06xo,n;HMhI KJIHMaTH1.J:eCKHe KapThI Ha 

rJI06aJIbHOH OCHOBe, KOTophle 6hl ,n;aBaJIH rrpe,n;cTaBJIeHHe 06 o~eHKax BepOJITHOCTH 

'-IaCTOTHoro pacrrpe,n;eJIeHHJI 6JIarOrrpHJITHhlX ,n;JIJI CeJIbCKOrO X03JIHCTBa MeTeOpOJIO

rH'-IeCKHX SJIeMeHTOB. TeM caMhlM rro,n;1.J:epKHeTCJI Ta OTBeTCTBeHHOCTb, KOTOPYIO 

HecyT MeTeOpOJIOrH rrepe,n; BceM HaCeJIeHHeM 3eMHoro mapa. 

Ho He TOJIbKO Ha 3eMJIe ypOJKaH 3aBHCJIT OT ,n;JIHTeJIbHhIT MeTeOpOJIOrH-

1.J:eCKHX KOJIe6aHHH. norryJIJI~HJI PhI6 B MOPJIX TaKJKe rrepe,n;BHraeTCJI B YHHCOH 

C TeMrrepaTypHhlMH KOJIe6aHHJIMH. B BhICOKorrpo,n;YKTHBHhIX rrpH6peJKHhIT Bo,n;ax H 

sCTyapHJIX KOJIH1.J:eCTBO phl6hl 3aBHCHT OT TeMrrepaTyphl H COJIeHOCTH. IIOCJIe,n;HJIJI 

3aBHCHT B OCHOBHOM OT rrpHTOKa rrpeCHOM BO,n;hl, KOTOpaJI B CBOIO 01.J:epe,n;b orrpe

,n;eJIJIeTCJI BhIIIa,n;eHHeM ,n;OJK,n;eM Ha 60JIbmHX ocymaeMhIX Y1.J:aCTKax. 

H YJKe YKa3hIBaJI Ha TOT ~aKT, 1.J:TO YKphITHe JIBJIJIeTCJI MO~HhlM 6apbepOM 

MeJK,n;y He6JIarOrrpHJITHhlM KJIHMaTOM H JKHTeJIJIMH. TaKHM 06pa30M, ,n;OMa H 3,n;aHHJI 

,n;OJIJKHhl B OrrTHMaJIbHOM CTerreHH OTBe1.J:aTb STOM 3a~HTHOM ~yHK~HH. 01.J:e BH,n;H 0 , 

,n;JIJI SToro rroTpe6YIOTCJI rro,n;p06Hhle 3HaHHJI KJIHMaTH1.J:eCKHX ~aKTopOB, oc06eHHO 

eCJIH Y1.J:eCTb, '-ITO 3,n;aHHJI CTPOJITCJI C paC1.J:eTOM Ha MHorHe ,n;eCJITHJIeTHJI. KJIH

MaTH1.J:eCKHe omH6KH B paC1.J:eTeKoHcTpyK~HH MoryT Bhl3BaTb 60JIbmHe 8KCrrJIyaTa~HoH

HhIe H peMOHTHhle 3aTpaThI. OHH CTaHOBJITCJI oc06eHHO O~yTHMhIMH, Kor,n;a STO 

BJIe1.J:eT3a C060M HeHYJKHhle Tpe60BaHHJI K CKy,n;HhIM SHepreTH1.J:eCKHM pecypcaM, 

He06xo,n;HMhlM ,n;JIJI HarpeBa H KOH,n;H~HOHHpOBaHHJI B03,n;yxao CTpOHTeJIbHaJI TeXHH-

Ka B COCTOJIHHH crrpaBHTbCJI C KJIHMaTOM B JI1060M 1.J:aCTH 3eMHoro mapa. Ho He06-

XO,n;HMO YCHJIHTb COTpy,n;HH1.J:eCTBO MeJK,n;y KJIHMaTOJIOraMH H apXHTeKTopaMH, C TeM 

'-IT06hl pa~HOHaJIbHO HCrrOJIb30BaTb HMeIO~HeCJI KJIHMaTOJIOrH1.J:eCKHe 3HaHHJI [9,10J. 
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AHaJIOrFFIHa.fI CI1Tyau;I1fl B03HHKaeT rrpH KOHcTpYHlJOBaHHH 60JIee KPYIIHbIX 

CTpOeHHH, MHOrHe H3 KOTOPbIX ,n;OJI:>KHbI BbI,n;eplKHBaTb 3Ha l IHTeJIbHO 60JIbIDHe HarpY3-

KH, qeM OT,n;eJIbHble 3,n;aHHfl. BallIHH, MOCTbI, BbICOKHe 3,n;aHHfl, llIK0 JIbI, OTeJIH, 

TOprOBble u;eHTpbI - BCe OHH HMeIOT CBOIO OC06yIO KOHC'l'pYKu;mO, KOTOpafl ,n;OJIlKHa 

yqHThlBaTb KJIHMaTHqeCKHH PHCK, C TeM qT06hl rapaHTHpOBaTb 6eSOrraCHOCTb H 

KOM¢OPT CBOHM rroTpe6HTeJIflM. Pe,n;KHe MeTeOpOJIOrHqeCKHe flBJIeHHfl HrpaIOT 3,n;eCb 
60JIbllIYIO POJIb: TOpHa,n;O, yparaHbI, CHJIbHble 6YPH, MeTOJIH, 6ypaHbI, HaBO,n;HeHHfl. 

KJIHMaTOJIOrH,n;OCTHrJIH 60JIbllIHX ycrrexoB, rrpHMeHHB CrreU;HaJIbHhle CTaTHCTHqeCKHe 

Me TO,n;bI ,n;JIfl pellIeHHfl rrp06JIeM, CBfl3aHHbIX C orrpe,n;eJIeHHeM pHcKa H HHTepBaJIOB 

rro~TopfleMocTH /11/. 

K CqaCTbIO MeTeOpOJIOrHqeCKafl orraCHOCTb TopHa,n;o reOrpa¢HqeCKH orpa

HHqeHa, HO TaM, r,n;e OHH B03HHKaIOT, CHJIa HX pa3pYllIeHHfl orpOMHa. HeCMOTpfl 

Ha TO, qTO KpaTKOCpOqHhle rrporH03hl, KaqeCTBO KOTOPhlX HerrpephlBHO YJIyqllIaeTCfl, 

crroc06CTBYIOT CHHlKeHHIO rrOTepb qeJIOBeqeCKHX lKH3HeH, MHorHe CTpoeHHfl Ha rryTH 

TopHa,n;o pa3pYllIaIOTCfl ,n;o OCHOBaHHfl. KJIHMaTOJIOrHqeCKafl sa,n;aqa, rrpHHHMafl BO 

BHHMaHHe Bce GTH 6e,n;CTBHfl, CTaHOBHTCfl MHororpaHHoH. Ou;eHKa KJIHMaTHqeCKOrO 

pHCKa MOlKeT CJIYlKHTb PYKOBO,n;CTBOM ,n;JIfl Ha,n;elKHOH sa~HThl. E~e JIyqllIe MOlKeT 6hlTb 

HH¢opMaU;Hfl, KOTopafl rrOMOlKeT HHlKeHepaM-CTpOHTeJIflM YJIyqllIHTb CBOH KOHCTPYKU;HH 

C TeM, qT06hl YMeHbllIHTb rrOBpelK,n;eHHfl. STOT rrpHHU;Hrr rrpHeMJIeM K 60JIbllIOMY qHC-

JIy ,n;pyrHx MeTeOpOJIOrHqeCKHX orraCHOCTeH. MOJIHHfl - O,n;HO HS TaKHX orraCHbIX 

flBJIeHHH. MOJIHHfl MeHee orraCHa ,n;JIfl ,n;OMOB, XOTfl H HeMaJIO JIIO,n;eH rM6HeT OT 

MOJIHHH B CHJIY CBoero HeBelKeCTBa; OHa orraCHa ,n;JIfl rrHTaIO~eH GJIeKTpoceTH. OT 

MOJIHHH B03HHKaeT MHoro rrOlKapOB B JIecy. CTaTHCTHKa GTOrO flBJIeHHfl, KOTopoe, 

BepOflTHO, ,n;OJIlKHO 6hlTb HaH60JIee pa3YMHOH u;eJIbIO B03,n;eHCTBHfl Ha rroro,n;y, 

rrpHCKop6HO He,n;OCTaTOqHa. 3,n;eCb MeTeOpOJIOr B 60JIbllIOM HH¢opMaU;HOHHOM ,n;OJIry 

rrepe,n; CBOHMH KOJIJIeraMH-HHlKeHepaMH. 

XOTfl He60JIbllIHe 6YPH H Bhl3hlBaIOT onYCTOllIeHHfl, HX rrOCJIe,n;CTBHfl BPfl,n; 

JIH MOlKHO cpaBHHBaTb C 60JIbllIOH CMepTHOCTbIO H paspYllIeHHflMH, Bhl3hlBaeMhlMH 

CHJIbHhlMH U;HKJIOHaMH, 3apOlK,n;aIOII\HMHCfl B TporrHKax. "IIpHqHHOH GTOrO 06blqHO 

flBJIfleTCfl He CHJIa BeTpa, aero BTOpHqHOe B03,n;eHCTBHe Ha rrpH6pelKHhle BO,n;hl, 

B pe3YJIbTaTe qero B03HHKaIOT orrycTollIaIO~He 6YPH. y~ep6, HaHeceHHhlH U;HKJIOHOM 

B HOfl6pe 1970 r. B BeHraJIbCKOM SaJIHBe, e~e CJIHllIKOM CBelK B rraMflTH. YCTpa

llIaIO~He rroTepH, HCqHCJIfleMhle B 200 000 qeJIOBeqeCKHX lKH3HeH, xapaKTepH3YIOT 

GTO c06hlTHe KaK caMoe YlKacHoe 6e,n;cTBHe, Kor,n;a-JIH60 HMeBllIee MeCTO. ElKe

ro,n;HO TO TaM, TO 3,n;eCb JIIO,n;H HcrrbIThlBaIOT Ha ce6e, Ha CeJIbCKOX03flHcTBeHHblx 

KyJIbTypax, CBoeM lKHJIbe H rrpOqHX coopYlKeHHflx ,n;eHcTBHe yparaHoB. IJ;eJIbIH Pfl,n; 

Ha6JIIO,n;eHHH rr03BOJIfleT HaM orrpe,n;eJIHTb BepOflTHOCTHble YPOBHH B03HHKHOBeHHfl HX BO 

Bcex qaCTflX CBeTa. MMH MOlKHO PYKOBO,n;CTBOBaTbCfl rrpH rrpoeKTHpOBaHHH Kpyrr

HbIX rrOCTpoeK H ,n;OMOB,H qTO 60JIee BaJKHO, PYKOBO,n;cTBoBaTbcfl rrpH HCrrOJIb30Ba

HHH 3eMeJIb B rrpH6pelKHblx 30Hax, rro,n;BepraIO~Hxcfl orraCHOCTH. 
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OlIeHb HeMHorHe K,JIHMaTHlIeCKHe paHOHbI He rro,n;Bep)Kem,r 6e,n;CTBHJIM. B XO

JIO,n;HbIX paHClHax CHer H JIe,n; rrpe,n;CTaBJIJIIOT OCHOBHYIO orraCHOCTb. PaSHOBH,n;HOCTH Ta

KHX orraCHOCTeH MO)KHO rrpOCTO KpaTKO rrepelIHCJIHTb. -B BbICOKoropHbIX paHOHax 

JIaBHHbI JIBJIJIIOTCJI 06bIlIHhlM 6e,n;CTBHeM BeCHoH. Ha paBHHHax CHe)KHhle HaHOCbI JIB

JIJIIOTCJI 06hllIHhlM JIBJIeHHeM SHMOH, rrpHHOCJI 60JIbmHe HerrpHJITHOCTH Bo,n;HTeJIJIM JIer

KOBbIX H rpYSOBhlX aBTOM06HJIeH. ne,n;JIHhle 6YPH KpOMe Taro, lITO OHH HeCYT C 

C060H 60JIbmyIO orraCHOCTb ,n;JIJI TpaHcrropTa, rrpHlIHHJIIOT 06hllIHO MaTepHaJIbHhlH 

y~ep6, rrOBpe)K,n;aJI 3JIeKTpO- H TeJIe¢OHHhle JIHHHH, pa,n;HO H TeJIe6amHH, ,n;epeBbJI 
H KYCTapHHKH. PeKH H KaHaJIhl B paHOHax C XOJIO,n;HOH SHMOH MorYT Ha,n;OJIrO HJIH 

rrepHo,n;HlIeCKH saMepsaTb,H lITo6hl OTKPhlTb HaBHraU;HIO HJIH BpeMeHHhlH rrpoxo,n; Tpe-
6yeTCJI JIe,n;OKOJI. B KOHu;e CHe)KHOrO ceSOHa Ha MHorHX peKax MHpa HalIHHaeTCJI 

rraBo,n;OK, __ BhlSBaHHhlH C6pOCOM TaIO~HX Macc CHera, lIaCTO COrrpOBO)K,n;aIOIIlHMCJI BeceH

HHMH ,n;O)K,n;JIMH o B ,n;OHCTopHlIeCKYIO 3rroxy Me,n;JIeHHhle reOJIOrHlIeCKHe CHJIhl o6paso

BaJIH paBHHHhl, SaTOrrJIJIeMhle rrpH HaBo,n;HeHHJIX. ~eJIOBeK, o,n;HaKo, BO MHorHX 

MeCTax HCrrOJIbSOBaJI 3TY SeMJIIO. OHa 06hllIHO OlIeHb rrJIo,n;opo,n;Ha H KOMMeplIe-

CKH Bhlro,n;Ha, rrOCKOJIbKY aHa rrpoxo,n;HT ITO eCTeCTBeHHhlM JIHHHJIM CBJISH B ,n;o
JIHHax. fH,n;pOKJIHMaTHlIeCKHe HSYlIeHHJI e)Kero,n;HhlX rraBo,n;KOB MorYT ,n;aTb OlIeHb 

Ha,n;e)KHble BepOJITHOCTHhle ou;eHKH paSJIHlIHbIX BbICOT rraBo,n;KOB. 3TH ,n;aHHble MorYT 

ycrremHo rrpHMeHJITbCJI HH)KeHepaMH rrpH rrpoeKTHpOBaHHH pa60T ITO sa~HTe B,n;OJIb 
pyCJI peKe 

Bo BCeX CJIYlIaJIX 6e,n;CTBHH, BhlSBaHHbIX MeTeOpOJIOrH1!eCKHMH JIBJIeHHJIMH, 

06hl1!HhlM rrpOrHOS rrOrO,n;hl MO)KeT TOJIbKO rrpe,n;yrrpe,n;HTb JIIO,n;eH a HeMHHyeMo rpOSJI

~eM orraCHOCTH, YMeHbmHTb 1!eJIOBe1!eCKHe rrOTepH H rrOMOlIb crraCTH HaH60JIee u;eH

Hhle Be~H. Ho OH He MO)KeT rrpe,n;OTBpaTHTb HJIH rrpe,n;yrrpe,n;HTb paspymeHHJI orrpe,n;eJIeHHbIX 
06'beKTOB. 3,n;eCb Ha rrOMO~b ,n;OJI)KHO rrpH,n;TH KJIHMaTOJIOrH1!eCKOe rrporHOSHpOBaHHe. KJIH-

MaTOJIOrH1!eCKHM rrporHOS He rrpHypOlIeH K KaKOH-TO orrpe,n;eJIeHHOM ,n;aTe. OH rrpOCTO 

YCTaHaBJIHBaeT, lITO B rrpe,n;eJIax KaKorO-TO orrpe,n;eJIeHHOrO HHTepBaJIa BpeMeHH -

CKa'KeM, sa BpeMJI 3KCrrJIyaTaU;HH KaKorO-TO CTpOeHHJI - MO)KHO O)KH,n;aTb MeTeopo-
JIOrH1!eCKYIO HarpYSKY orrpe,n;eJIeHHOM BeJIH1!HHhl. CTOXaCTH1!eCKaJI TeOpHJI 3KCTpe-

MaJIbHhlX BeJIHlIHH rrOSBOJIJIeT c,n;eJIaTb TaKoe SaJIBJIeHHe. 3KCTpeMaJIbHhle MeTeo-

pOJIOrHlIeCKHe YCJIOBHJI xopomo COrJIaCYIOTCJI co CTaTHCTH1!eCKHMH pacrrpe,n;eJIeHHJIMH 

,n;JIJI 3KCTpeMaJIbHhlX BeJIH1!HH [i~. TaKaJI HH¢OpMaU;HJI rrOSBOJIJIeT CTpOHTeJIIO 

Bhl6paTb rrpHeMJIeMYIO BeJIH1!HHY pHCKa H COOTBeTCTBeHHO 3TOMY CTPOHTb coopY)Ke

HHe. K CO)KaJIeHHIO, 3TH CTaTHCTHlIeCKHe MeTo,n;hl HMeIOT JIHmb orpaHHlIeHHoe rrpH

MeHeHHe B KJIHMaTOJIOrHH o TeM He MeHee OHH ,n;aIOT rrpe,n;CTaBJIeHHe 0 JII060H CTe

rreHH pHCKa, HCXO,n;JI HS orrhlTa ,n;OBOJIbHO Herrpo,n;OJI)KHTeJIbHOrO pJI,n;a JIeT (15-20 JIeT). 

rrpeHe6pe)KeHHe orraCHOCTbIO KJIHMaTHlIeCKoro oKpY)KeHHJI JIBJIJIeTCJI HerrpOCTHTeJIbHOM 

omH6KoH B HH)KeHepHOM ,n;eJIe. TaKoe rrpeHe6pe)KeHHe SaCTaBJIJIeT 06paTHTbCJI K 

CTapOM rrOCJIOBHu;e: 

rroBTopeHHIOo 

TOT, KTO rrpeHe6peraeT HCTopHeM, ,n;OJI)KeH 6hlTb rOTOB K ee 
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3a rrOCJIe,n;HHe rO,n;bI HCrrOJIb30BaHlie KJIHMaTOJIOrH'IeCKOrO aHaJIH3a BblmJIO 

3a rrpe,n;eJIhl cwephl rrpOMhlmJIeHHhlX rrpe,n;rrpHSTHRo TaM, r,n;e, rrpHHHMas SKOHOMHlIe

CKHe pemeHHS, HeKor,n;a PYKOBO,n;CTBOBa~HCb paccMoTpeHHeM JIHmb rrp06JIeM Ha~ 

JIH'IHS ChlPbS, pa60'IeR CHJIhl H SKOHOMH~HhlX cpe,n;cTB TpaHcrropTHpoBKH, CeR'IaC 

3aSBHJIa 0 ce6e rrp06JIeMa oKpy~aIDmHx aTMOCwePHbIT YCJIOBHR. OC06YID 03a601IeH

HOCTb B STOR CBS3H BbI3bIBaIDT SHepreTHlIeCKHe YCTaHOBKH, pa60TaIDmHe Ha HCKO

rraeMOM H· s,n;epHOM TOrrJIHBe, KOTopble TaK~e JIBJIJIIDTCJI OrrJIOTOM 3amHTbI OT KJIHMa

TH'IeCKHX KpaRHOCTeR H He06xo,n;HMOCTbID HH,n;YCTpHaJIbHOrO 06meCTBa. 

TIepBocTerreHHoe 3HalIeHHe HMeIDT B HaCTOJImee BpeMJI pa3JIH'IHhle acrreKThl 

3arpJI3HeHHJI aTMocWepbI. 3amHTa HaCeJIeHHbIX rrYHKTOB H rrpOMblmJIeHHbIX paROHOB 

,n;OJI~Ha OCHOBbIBaTbCJI Ha ou;eHKax ,n;HWWY3HH H ,n;HcrrepCHH aTMocwepbI, KOTopble 

BpeMJI OT BpeMeHH OCJIO~HJIIDTCJI WOTOXHMH'IeCKHM CMorOM, Bhl3BaHHhlM COJIHelIHOR 

pa,n;HaU;HeR.. 3TH ou;eHKH CHJIbHO OTJIH'IaIDTCJI OT rrpOCTbIX ,n;aHHbIT 0 TeMrrepaType 

H oca,n;Kax KJIaCCH'IeCKOR KJIHMaTOJIOrHH. OHH ,n;OJI~Hhl OCHOBhlBaTbCJI Ha TaKHX 

rrapaMeTpax KaK 'IaCTOTa H BhlCOTa Ha3eMHhlX HHBepCHR, HarrpaBJIeHHe, CKOPOCTb 

H rropbIBHCTOCTb BeTpa, HHTeHCHBHOCTb COJIHe'IHOR pa,n;HaU;HH B KpHTH'IeCKHX 06.,

JIaCTJIX crreKTpa H HHTeHCHBHOCTb ,n;o~,n;JI. 

MHorHe ,n;pyrHe TeXHH'IeCKHe 3a,n;a'IH ,n;OJI~Hhl pemaTbCJI, HCXO,n;JI H3 KJIHMa

TH'IeCKOR HHWopMaU;HH. Mhl Ha30BeM 3,n;eCb JIHmb HeCKOJIbKO: cTpOHTeJIbCTBO pe-

3epByapoB H rrJIOTHH; rrpOKJIa,n;Ka H cTpOHTeJIbCTBO moCCeRHbIT ,n;opor H HX samHTa 

OT orraCHhlX MeTeOpOJIOrHlIeCKHX yCJIOBHR; 

rrJIaHHpOBaHHe B03,n;ymHhlx Tpaco /13/. 

pacrrOJIO~eHHe H OCHameHHe asporropToB; 

OAHOM H3 HaH60JIee CJIO~HbIT 3a,n;a'I, CTOJImHX rrepe,n; MeTeOpOJIOrOM, JIBJIJI

eTCJI ou;eHKa B03MO~HOCTH 'IeJIOBeKa rrOBJIHJITb Ha KJIHMaT. TIPH OTCYTCTBHH rrpH

eMJIeMhlX TeopHR eCTeCTBeHHbIT KOJIe6aHHH KJIHMaTa K pemeHHID STOR 3a,n;a'IH MO~
HO rro,n;ORTH TOJIbKO rrYTeM HCCJIe,n;OBaHHJI. COBpeMeHHbIR ypOBeHb 3HaHHR pe,n;KO 

rr03BOJISeT HaM ,n;eJIaTb KaTerOpH'IeCKHe3aJIBJIeHHJI. O,n;HaKO 3a rrOCJIe,n;HHe ro-

,n;hl 6hlJIO c,n;eJIaHO HeMaJIO TaKHX 3aJIBJIeHHH. OHH BKJIID'IaIDT SKCTpeMaJIbHhle rrOJIO

~eHHJI. O,n;HH rrpe,n;CKa3hlBaJIH HOBhlR HCKYCCTBeHHhlR BeK OJIe,n;eHeHHJI, ,n;pyrHe

rrOTerrJIeHHe, HerrpHro,n;Hoe ,n;JIJI ~H3HH. BOJIbmaJI 'IaCTb GTHX 3aSBJIeHHR 6hlJIa c,n;e

JIaHa He MeTeOpOJIOraMH. HeCMOTpJI Ha TO, 'ITO Mhl Mo~eM 3aBepHTb HamHX COBpe

MeHHHKOB, 'ITO KJIHMaTH'IeCKHH ,n;eHb CTpamHoro cy,n;a eme ,n;aJIeK, Ham ,n;OJIr SHep

rH'IHO 3aHHMaTbCJI HCCJIe,n;OBaTeJIbCKOR rrporpaMMOR, 'IT06hl BHeCTH JICHOCTb B crrop

Hble BonpOCbI. 

TIpaKTH'IeCKH CJIO~HbIMH B STOM KOHTeKCTe JIBJIJIIDTCJI rrp06JIeMbI, KOTophle 

MoryT 6hlTb Bhl3BaHhl 06paTHOR CBJI3bID 3arpJI3HeHHJI C KJIHMaTH'IeCKOR CHCTeMoR. 

3,n;eCb HMeeTCJI B BH,n;y HH MHoro, HH MaJIO,KaK BJIHJIHHe 'IeJIOBeKa Ha KJIHMaT B 

rJI06aJIbHOM MacmTa6e. OCHOBHoe BHHMaHHe y,n;eJIJIJIOCb HaKOrrJIeHHID HCKYCCTBeHHO 
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06pa30BaHHoI ~BYOKHCH yrnepo~a H cycrreH3HI, KOTophle MoryT Bhl3BaTb Hapyrne

HHe TerrJIOBOro 6anaHca 3eM.iIH. COBpeMeHHble ~aHHble YKa3bIBaIOT, LITO BJIHJIHHJI 

STH rrOKa HeBenHKH, O~HaKO He06xoAHMa 60nbrnaJI OCTOpO~HOCTb [147. OCHOBHOI 

3a~aLIel Bcex MeTeocny~6 MHpa JIBnJIeTCJI aKTHBH3a~HJI ~eJITenbHOCTH rro Ha6nIO

~eHHJIM B rn06anbHOM MacrnTa6e. B pe3ynbTaTe B03HHKaeT He06xo~HMOCTb B Tma

TeJIbHOM 06cny~HBaHHH KOHTponbHhlX KJIHMaTHLIeCKHX CTaH~HI C TeM, LIT06hl cne

~HTb 3a ~ceMH TeH~eH~HJIMH, KOTophle MoryT 6hlTb rrpOBepeHHhlMH. 

3TO, O~HaKO, TonbKO LIaCTb 3a~aLIH. BnHJIHHe ~pyrHxHH~HKaTopHb~ Be

meCTB B aTMoc~epe, HX B03~elcTBHe Ha anb6e~o CHe~Horo H ne~JIHOrO rrOKpOBa 

HJIH Ha pacrrpe~eneHHe ~o~~eBhlX oca~KOB eme He 6hlno B ~OCTaTOLIHol CTerreHH 

H3YLIeHo. TpexMepHaJI rn06anbHaJI KJIHMaTOnOrHJI KOH~eHca~HH H ne~JIHhlX JI~ep, 

HarrpHMep, Bce eme nHrnb MeLITa. H TeM He MeHee, ecnH B03HHKHeT He06xo~HMOCTb 

orrpe~enHTb B03~elcTBHe LIenOBeKa Ha KnHMaT rrYTeM 3arpJI3HeHHJI aTMoc~ephl, Me

TeOpOJIOr He CMo~eT YKJIOHHTbCJI OT STol 3a~aLIH. 3TO, 6e3ycnoBHo, 6y~eT 

BKJIIOLIaTb TmaTenbHYIO o~eHKy cooTBeTcTBYIOmHX s~~eKToB pa3nHLIHoro po~a caMO

JIeTOB, BKnIOLIaJI cBepx3BYKoBhle Mo~enH, neTaIOmHX Ha 60nbrnHx BhlCOTax. 

H Bce ~e cymecTByeT HCKycCTBeHHoe B03~elcTBHe Ha aTMoc~epHyIO OKPY

~aIOmyIO cpe~y, KOTopoe JIBnJIeTCJI 6eccrropHbIM H OmYTHMbIM. 3TO OTHOCHTCJI K 

JIOKanbHhlM YLIacTKaM, oc06eHHo B KpyrrHhlx ropo~ax H rrpHropo~ax, r~e LIenOBeK 

B pe3ynbTaTe cBoel ~eJITenbHOcTH rrpOH3BeJI 60JIbrnHe H3MeHeHHJI. OH H3MeHHJI 

COCTaB aTMoc~ephl, ~06aBHB K Hel orpOMHoe KonHLIeCTBO ~H~KHX, ra3006pa3Hb~ 

H TBepAhlX rrpHMecel. HeKoTophle H3 HHX c03~aIOT 60nbrnyIO orraCHOCTb ~nJI 3~0-

POBbJI LIeJIOBeKa B orrpe~eneHHb~ MeTeoponorHLIecKHx ycnOBHJIX, KOTophle xapaK

TepH3YIOTCJI HHBepCHJIMH Ha HH3KHX ypOBHJIX H 3aCToeM B ~BH~eHHH B03~yxa. 

3TO rrpHBo~HT K 06pa30BaHHIO "CMora". LIaCTH~hl 3a~ep~HBaIOT conHeLIHYIO pa~Ha~HIO 

H CHH~aIOT HHTeHCHBHOCTb ee KOPOTKOBonHOBol COCTaBJIJIIOmel. BMeCTe C rHrpo

CKorrHLIeCKHMH JI~paMH OHH 3HaLIHTenbHO CHH~aIOT BH~HMOCTb B ropo~ax H 6nH3JIe

~amHX palOHax. 3~eCb rrpOHCXO~HT TaK~e MHoro ~OTOXHMHLIeCKHX peaK~HI /15/. 
K CLIaeTbIO, He~aBHHI orrhlT rrpoBe~eHHJI KaMrraHHH 3a LIHCToe He60 rrOKa3an, LITO 

STO 06paTHMhle rrpo~eCChl. 

OCHOBHhlM KJIHMaTHLIeCKHM 3~~eKTOM yp6aHH3a~HH, O~HaKO, JIBnJIeTCJI 06-

pa30BaHHe xoporno H3BeCTHoro OCTpOBa TerrJIa. MOM KOJIJIerH H JI HMenH B03MO~

HOCTb H3YLIHTb STOT s~~eKT Tn statu nascendi B HOBOM ropo~e KonYM6HH, MspH

nSH~ CiliA L16,17J. yp6aHH3a~HJI H3MeHJIeT KoppeHHhlM 06pa30M rroBepxHocTb 

3eMnH. COLIHhle nyra CMeHJIIOTCJI MpaLIHhlMH, CyXHMH aBTOM06HnbHhlMH CTOJIHKaMH. 

JIeca H rrOJIJI YCTyrraIOT MeCTO ~OMaM H rrocTpolKaM. TaKoe pa~HKanbHoe H3MeHe

HHe rrOBepXHOCTH OKa3ano OmYTHMoe BnHJIHHe Ha TerrnOBol 6anaHC. TerrJIo, KO

Topoe paHbrne OTp~anOCb HnH Hcrronb30BanOCb rrpH HcrrapeHHH, Terrepb KOrrHTCJI 

B KaMHe H rro~ MOCTOBOI. HOLIbIO OHO ~06aBnJIeTCJI B aTMoc~epy. 3TO ~paMa

THLIeCKoe JIBneHHe MO~HO rrpocne~HTb rro HH~paKpaCHhlM ~OTOrpa~HJIM. HCKYCCTBeH

Hoe H3MeHeHHe pa~Ha~HOHHoro 6anaHca B HaCTOJImee BpeMJI JIBnJIeTCJI orrpe~eJIJIIOmHM 
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3~weKTOM B ~aHHOH MeCTHOCTH. OH Ha nOpfl~OK Be~HqHHhl 60~bme no cpaBHeHHID 

C ~pyrHM aHTponoreHHbIM 06paSOBaHHeM ropO~CKoro Ten~al BbISBaHHhlM MeTa60mfS

MOM,npou;eccaMH BHYTpeHHero cropaHHfl H HS~HmKOM Ten~a B npOMblm~eHHOCTH H 

6bITY. B 60~ee KPynHblx ropo~ax noc~e~Hee MO:lKeT ~OCTHraTb OqeHb BbICOKHX 

SHaqeHHH. Ou;eHKH nOKaShlBaIDT, qTO SHMOH Ha 60~ee BhlCOKHX mHpOTax C Ma~hlM 

KO~HqeCTBOM CBeTa, OHH MorYT COCTaB~flTb aT 1/3 ~o 1/2 3HeprHH, Do~yqaeMOH 

aT CO~Hu;a H He6a. 

rOpO~CKOH OCTPOB Ten~a CTa~ aTMoc~epHOH pea~bHOCTbIDP KOTOPOH MeTeo

po~or ~O~:lKeH CqHTaTbCfl. 

B 60~bmHX ropo~ax OH cymecTByeT He TO~bKO npH flCHOM He6e, B cnOKOH

HyID noro~y, HO B 60~bmeH H~H MeHbmeH CTeneHH nOqTH Bce BpeMfl. Era ~a:lKe MO:lK

HO npo~eMoHcTpHpoBaTb no cpe~Hero~oBhlM HsoTepMaM /18/. 

OCTPOB Ten~a HMeeT u;e~hlH Pfl~ MeTeopO~OrHqeCKHX noc~e~cTBH~o OH 

He TO~bKO no~~ep~HBaeT BhlCOKYID HOqHYID TeMnepaTYPY, HO BhlShlBaeT ~HBepreHU;HID 

B no~e BeTpa, KOTopafl BpeMfl aT BpeMeHH npHBO~HT K BOSHHKHOBeHHID HesaBHCH

MOH CHCTeMhl 6pHsa ropo~ - ce~bCKafl MeCTHOCTb. OH TaK:lKe B~HfleT Ha 06~aqHOCTb 

Ha~ ropo~oM, KOTopafl HMeeT 60~bmYID TeH~eHU;HID K 06paSOBaHHID KOHBeKTHBHbcr 06-

~aKOB. llHor~a 3Ta TeH~eHU;Hfl MO:lKeT yCH~HTb eCTecTBeHHYID HanpaB~eHHocTb, cno

C06CTBYIDmYID 06pasoBaHHID. ~HBHeH H rpos. ITPH OqeHb Me~~eHHOM ~BH:lKeHHH B~a:lK

HhlX Bos~ymHhlX Macc ropo~ MO:lKHO paccMaTpHBaTb KaK "rOpflqee nflTHo", KOToporo 

BnO~He ~OCTaTOqHO, qT06hl cos~aTb CKphlTyID HecTa6H~bHoCTb H B~OXHyTb 3HeprHID 

B sapO:lK~aIDmHecH K~eTKH 6YPH. KOHeqHO, Tpy~HO ~oKasaTb, qTO TaKHe ~OKa~b

Hhle flB~eHHfl BOSHHKaIDT TO~bKO Ha~ ropO~aMHp~HaKO B pa60Tax, rtpoBe~eHHhlX B 

~pyrHx MecTax, HanpHMep, pa60Ta ATKHHcoHa /19/ B JIoH~oHe, no~~ep:lKHBaeTCfl 

BhlCKasaHHoe s~eCb MHeHHe. ITpHqaCTHOCTb ropo~a K 06pasoBaHHID HCKyccTBeH-

HO cos~aHHhlX MeTeopO~OrHqeCKHX yC~OBHH, HecoMHeHHo, OqeHb Ba:lKHa ~~fl CHHon

THKa. Bo MHorHX paHoHax 60~bmafl qaCTb nOTpe6HTe~eH era npo~yKU;HH :lKHBeT 

B ropo~e. Ex e:lKe~HeBHafl ~eflTe~bHocTb B SHaqHTe~bHoH CTeneHH saBHCHT aT 

oca~KOB. EC~H flB~eHHfl no~-cHHOnTHqeCKOrO MacmTa6a HrpaIDT OCHOBHYID pO~b 

B COCTaB~eHHH nporHosa, TO COBpeMeHHhle cxeMhl qHC~eHHoro nporHosa He B COC

TOflHHH OXBaTHTb 3Ty np06~eMY. 

B paBHOH CTeneHH Ba:lKHhlMH, HO HeHcc~e~oBaHHbIMH, flB~flIOTCfl BonpocbI, 

CBflsaHHhle C B~HflHHeM fl~epHoro m~eH~a, pacnpocTpaHflIDmerocfl B HanpaB~eHHH 

B8Tpa. KaK TeopHfl, TaK H Ha6~ID~eHHfl nOKashlBaIDT, qTO 06hlqHO nOBepxHocTHafl 

KOHu;eHTpaU;Hfl sarpflSHHTe~eH na~aeT npH6~HSHTe~bHO 3KcnoHeHU;Ha~bHo C paccTofl

HHeM aT HCTOqHHKOB. IT03TOMY, pacnpOCTpaHflflCb B HanpaB~eHHH BeTpa, OHH 06hlq

HO He BbISbIBaIDT 6ecnOKOHCTBa C TOqKH speHHfl S~OpOBbflo II TeM He MeHee MbI 

SHaeM C~HmKOM Ma~o a TOM, KaKoe B~HflHHe OHH OKaShlBaIDT Ha 06~aKa H oca~KHB 

HanpaB~eHHH nO~BeTpeHHoH CTOPOHhl ropo~a. BY~YT ~H fl~pa saMepsaHHfl, 
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00pa30BaHHhIe OT pa3JIHlIHbIX rrpOMbIllIJIeHHbIX rrpOu;eCCOB H rrpOu;eCCOB ropeHHR, 

CTHMYJIHpOBaTb oca,n;KH H3 rrepeo.XJIaJK,n;eHHbIX OOJIaKOB? . BbI30BYT JIH rHrpOCKorrH

lIeCKHe R,n;pa KOH,n;eHcaU;HH 00pa30BaHHe CTaOHJIbHhlX OOJIaKOB H CHH~eHHe oca,n;KOB? 

CMorYT JIH HMeTb MeCTO ooa 3TH rrpou;ecca, HO B pa3JIHlIHOe BpeMR? IJ;eJIbIH PR,n; 

BorrpOCOB OCTaeTCR OTKphlThlM •. 

. COBepllIeHHO HHble rrpou;eCCbI HOlIHorO OXJIaJK,n;eHHR B ropo,n;e H rrpHropo,n;e 

HJIH CeJIbCKOH MeCTHOCTH B03BpaIqaIOT HaC CHOBa K BorrpocaM IPH3HOJIOrHH H y,n;OOCT

Ba. HaOJIIO,n;eHHR rrOKa3hlBaIOT, lITO 31PIPeKTHBHble TeMrrepaTypHble H3MeHeHHR BelIepOM 

B ropo,n;e H rrpHropo,n;e OlIeHb pa3HOpelIHBhl. MO~HO HarrOMHHTb, lITO 31PIPeKTHBHaR 

TeMrrepaTypa RBJIReTCR XOpOllIHM KpHTepHeM Hey,n;OOCTBa. B rpa,n;ycax IJ;eJIbCHR 

rpaHHU;a COCTaBJIReT rrpHOJIH3HTeJIbHO 230 , ~eTOM lIaCTO B ropo,n;ax 31PIPeKTHBHaR 

TeMrrepaTypa OCTaeTCR BhlllIe 3Toro ypOBHR Ha rrpoTR~eHHH Bcero BelIepa, B TO 

BpeMR KaK B rrpHropo,n;e OHa rra,n;aeT ,n;o ypOBHR y,n;OOCTBa BCKope rrOCJIe 3axo,n;a 

COJIHu;a. B ropo,n;e, r,n;e JIeTOM BhlCOKaR TeMrrepaTypa, ~apa coxpaHReTcR IIOlITH 

Ha rrpoTR~eHHH BceH HOlIH, H ,n;aJKe eCJIH JIIO,n;H MoryT rr03BOJIHTb ceoe HMeTb KOH

,n;HU;HoHep, BHyTpeHHee TerrJIO rrocTyrraeT Hapy~y H TpeoyeT aTMOClPepHOH ,n;Hcrre.p

CHH. 

KpOMe OTHOllIeHHR K TaKHM rrOHHTHHM KaK KOMIPOPT, 31PIPeKTHBHhIe TeMrrepa

TypbI HMeIOT rrpJIMOe OTHOllIeHHe K pa3,n;paJKHTeJIbHOCTH lIeJIOBeKa. BMecTe C HeH3-

oe~HhIMH ~H3HeHHhlMH pa3,n;paJKeHHHMH OHH MoryT BhI3bIBaTb Heo~H,n;aHHyIO BcrrhIlliKY 

HpOCTH. COBrra,n;eHHe TaKHX BcrrhlllIeK C BhlCOKHMH 31PIPeKTHBHhlMH TeMrrepaTypaMH 

He CJIYlIaHHO. OHO rJIYOOKO CBH3aHO C IICHXO~OrHlIeCKHMH IPYHKU;HHMH, KOTophle 

pa3,n;paJKaIOTCH, Kor,n;a oKpy~aIOIqHe YCJIOBHH He rr03BOJIHIOT rrpOH3BeCTH Hy~Hyro rro

TepIO MeTaOOJIHlIeCKOrO TerrJIa. 3,n;eCb Mhl B 3HalIHTeJIbHOH CTerreHH rrpeHeOperJIH 

rrOJIO~eHHeM,OOIqHM ,n;JIH MeTeOpOJIorHlIeCKHX, rrCHXOJIOrHlIeCKHX H COU;HOJIOrHlIeCKHX 

lPaKTopOB. 

~O CHX rrop Mhl paCCMaTpHBaJIH orraCHhle H HerrpHHTHhle CBOHCTBa oKpy~a

IOIqeH Hac aTMOClPepHOH cpe,n;hl, HO Be,n;b CYIqeCTByeT MHoro rrpHHTHhlX H 03,n;OpOBH

TeJIbHbIX CBOHCTB, KOTOPhlMH Mo~eT OOJIa,n;aTb rro,n;xo,n;HIqHH KJIHMaT. OH, KOHelIHO, 

CBH3aH rrpe~,n;e Bcero C OCHOBHhlMH rrpHpo,n;HhlMH pecypcaMH, KOTophIe rrpe,n;CTaBJIH-

IOT COOOH U;eHHhle 3KOHOMHlIeCKHe OoraTCTBa. y,n;eJIHH B HaCTOHIqee BpeMH OOJIbIDOe 

BHHMaHHe rrpOIPHJIaKTHlIeCKOH Me,n;HU;HHe H YBeJIHlIHBaH BpeMH OT,n;hlxa, MhI ,n;OJI~Hhl 

paU;HOHaJIbHO pacxo,n;OBaTb TaKHB KJIHMaTHlIeCKHe OoraTCTBa. 3TO OhlJIO MHorOBe

KOBOH IIpaKTHKOH, xapaKTepHOH ,n;JIH MHorHX, ,n;a H CeHlIaC BO MHorHX paHOHax MO~HO 

rrpo,n;OJI~aTb rrOJIYlIaTb OOJIbllIYIO rrOJIb3Y, HCrrOJIb3YH KJIHMaT ,n;JIH OT,n;hlxa, TeparrHH, 

crropTa H BOCCTaHOBJIeHHR CHJI. 

MHorHe MeCTa C orpOMHbIMH CHe~HhlMH rrOJIHMH ObIJIH rrpeBpaIqeHhl B orpOM

Hhle HCTOlIHHKH ,n;JIH 3aHHTHH 03,n;opOBHTeJIbHhIM crropTOM, rrOJIe3HhlM ,n;JIH MOJIO,n;hlX H 

CTaphlX. KOJIHlIeCTBO H lIaCTOTa BhIrra,n;eHHH CHera MoryT OhlTb pa3HhlMH, II03TOMY 

C03,n;aTeJIH 3HMHHX KypOpTOB ,n;OJI~Hhl PYKOBO,n;CTBOBaTbCH KJIHMaTHlIeCKHMH 
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B03MO~HOCTHMH. Ha 3HMHHX KypOpTaX, B OCHOBHOM H3-3a TOrO, ~TO OHH HaXO

AHTCH Ha BhlCOTaX, ~aCTO 6hlBaeT MHOrO CO~H~a, ~TO TIpHB~eKaeT CIDAa MHOrHX 

rOpO~aH, ~HBymHX B HH3HHaX, Ha 6o~ee BhlCOKHX mHpoTax, rAe OHH He BHAHT 
AOCTaTO~HO CO~H~a. CO~H~e B TaKHX MeCTax, TaK~e .KaK H B APyrHx, oco6eHHO 
B paHOHax Cy6TPOTIHKOB, rAe 3apo~AaeTcH BhlCOKoe AaB~eHHe, HB~HeTCH B~HOH 
cocTaBHoH ~aCTbID 3AOPOBbH. OHO CTHMy~HpyeT rrepH~epH~eCKoe KPOBoo6pa~eHHe 

H o6pa3yeT rrpO-BHTaMHH ~, XOTJI OHO Mo~eT TaKlKe BbI3BaTb CO~He~Hble OJ!(orH 
H HeKOTophle BHAbI KO~HbIX paKOBbIX 3a6o~eBaHHH y BocrrpHHM~HBbIX ~IDAeH. MeTeo
'po~orH, OCHOBhlBaHCb Ha crreKTpa~bHhlX H3MepeHHHX . CO~He~HOH paAHa~HH, ,n;O~~HbI 

AaTb HH~opMa~HID 0 rrpaBH~bHOH A03HpOBKe. 

~eTOM KeMrrHHrH CTa~H o~eHb pacrrpOCTpaHeHHhlM BHAOM oTAbIXa. KorAa 
H rAe ~y~me Bcero oTAhlxaTb? - 3TO APyroH Borrpoc, rAe K~HMaTH~eCKHe ,n;aHHbIe 
MoryT rrOMO~b ceMbHM H oTAe~bHbIM ~H~aM crr~aHHpoBaTb CBOH OTAbIX. 

EO~bme Bcero OT rroroAhl 3aBHCHT TaKoH BHA crropTa,KaK rr~aBaHHe, KaK 
C TO~KH 3peHHH 6e30rracHocTH, TaK H rrpocTo YAOBO~bCTBHH. ~~H SToro Heo6-
XOAHMhl K~HMaTH~eCKHe AaHHhle 0 BeTpe H BO~Hax BO BHyTpeHHHx H rrpH6pe~HhlX 

BOAax. 

M, HaKoHe~, rr~H~H BcerAa rrpHB~eKa~H ~ID6HTe~eH crropTa H oTAhlxaIDmHX. 
Mx K~HMaT, TeMrrepaTypa B03Ayxa H BOAhl, rrpox~aAa H HCHOCTb He6a BOT Bce, 
~TO Tpe6yeTcH TeM, KTO oTAhlxaeT Ha 6epery MOpH. 

Pa3YMHOe rrO~b30BaHHe K~HMaTH~eCKOH HH~opMa~HeH Mo~eT CAe~aTb 

rrpe6hlBaHHe ~e~OBeKa Ha 3eM~e 6o~ee 6e30rraCHhlM H rrpHHTHhlM. 3a,n;a~a MeTeo
po~orH~eCKHX c~y~6 3aK~ID~aeTCH B TOM, ~To6hl GTa HH~opMa~HH rrorraAa~a B py
KH rroTpe6HTe~eH. 
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RA lJ:ECTBO B03)l;YXA RAR IICTOlJ:HIIR nO)l;)l;EPJItAHIIJI JItll3HH 

S. SPHltcOH 

BBE,1l;EHI1E 

O~eBH~HO, ~TO ~eROBeK 60RbmYID ~aCTb BpeMeHH rrpOBO~HT B rrOCTOHHHOM 

KOHTaKTe C B03~yXOM. TaK KaK Ka~eCTBO B03~yxa H3MeHHeTCH, ~eROBeKOM 6hl-

RH .YCTaHOBneHhl Orrpe~eReHHhle ~Harra30Hhl ~OrryCTHMOCTH BTHX H3MeHeHHI. Harrpu

Mep, BR~HOCTb MO~eT 3Ha~HTeRbHO H3MeHHTbCH, HO BTO He rrpH~HHHT Bpe~a, XOTH 

Mo~eT ~OCTaBHTb Hey~06cTBa. TeMrrepaTypa TaK~e H3MeH~HBa, HO ~eROBeK u306peR 

MHoro rrpHcrroc06ReHHM, qT06hl rrpeO~OReTb BTO Hey~06cTBo,KaK-TO: o~e~~a,OTorr

ReHHe H KOH~H~HOHHpOBaHHe Bos~yxa. B rrOCRe~Hee BpeMH aTMocwepa 3arpH3HH

eTCH B peSYRbTaTe ~eHTeRbHOCTH qeROBeKa, H B HeKOTophlX cRyqaHX BTO 3arpH3-

HeHHe yrpo~aeT ero 6RarorrORY~HID. B ~pyrHx cRyqaHX BTO 3arpH3HeHHe He OKa-

3hlBaeT Bpe~Horo BRHHHHH Herrocpe~CTBeHHO Ha qeROBeKa, HO rrary6Ho B03~eMCT

ByeT Ha oKpy~aro~yro cpe~y, OT KOTOPOM OH 3aBHCHT. ITOSTOMY, XOTH B ~aHHOM 

0630pe BHHMaHHe CKOH~eHTpHpOBaHO Ha ~eROBeKe, cRe~yeT paCCMaTpHBaTb ~HSHb 

BO Bcex ee wopMax, TaK KaK,B KOHe~HOM c~eTe, OHa Herrocpe~CTBeHHO BRHHeT H 

Ha ~eROBeKa. I1 TaK KaK 60RbmHHCTBO WOPM ~H3HH saBHCHT OT Ka~eCTBa B03~y

xa, ~eReco06paSHOCTb H3y~eHHH SToro Borrpoca o~eBH~Ha. 

COCTAB ATMOC~EPhl 

B Ta6R. I rrpHBe~eHhl HMero~HecH ~aHHhle rro cocTaBY aTMocWephI. 

BOSMO~HO, BTH ~aHHhle HerroRHhle, TaK KaR BeCbMa BepoHTHo, ~TO aTMocwepa co

~ep~HT Bce BReMeHThI, 06Hapy~eHHhle B rrpHpo~e. ITPHCYTcTBHe TaRHX COCTaBJIH,..., 

ro~Hx, RaK aSOT H RHCROpO~, rrOqTH rroRHOCTbID 06~HCHHeT WH3H~eCRHe CBOMCTBa 

Bos~yxa. HeROTophle MaRhle COCTaBRHID~He TaR~e HMeroT 60JIbmOe 3HaqeHHe. 

HarrpHMep, BO~HHOM rrap HrpaeT 60RbmYID PORb B TerrROBOM 6aRaHce aTMocwePhl 

BCRe~CTBHe ero crroc06HOOTH rrorRo~aTb H3RyqeHHe H rrepeHOCHTb CRphIToe Terr

RO. YrReRHcRhlM ra3 HMeeT pemaID~ee SHa~eHHe ~RH pOCTa aCCHMHRHpyro~HXCH 

paCTeHHM, ROTophle HBRHIDTCH rrepBH~HhlM HCTO~HHROM BHeprHH ~RH Bcex ~pyrHx 

WOPM ~H3HH. KpOMe BToro, yrJIeRHCRhlM ras BRHHeT Ha TerrROBOM 6aRaHC aTMO

cWephI. Cpe~H OCTaBmHXCH ra30B cy~ecTByeT oco6aH rpyrrrra TaR HaShIBaeMhlX 

HHepTHhIX ra30B: reRHM, HeOH, aprOH, RpHrrTOH H RceHOH, ROTophle He yqaCTByroT 

HH B O~HOM H3BeCTHOM XHMHqeCKOM peaR~HH. Ho HX rrpHcYTcTBHe rrOMoraeT H3y

qHTb B~HhIe STarrhI BBORID~HH 3eMRH H ee aTMocWephI. 



106 METEOPonorHH H OKPY~AIDmAH ~EnOBEKA CPE~A 

BeIl.\eCTBO MJIM 
8JIeMeHT 

AsciT 
KMCJIOPO,n; 
AproH 
HeoH 
reJIMH 
KpMrrToH 
KceHoH 
BO,n;HHOH rrap 
OSOH 
Bo,n;opo,n; 
~BYOKMCb yrJIepo,n;a 

OKMCb yrJIepo,n;a 
MeTaH 
OKMCb aSOTa 

3aKMCb aSOTa 
~ByOKMCb aSOTa 
AMMMaK 
~ByOKMCb cepbI 
CepoBo,n;opO,n; 
XJIOPMCTbIH BO,n;OpO,n; 

EpOM 
Mo,n; 

~acTMgbI 

HOH xJIopa 
HOH cYJIb<paTa 
HMTpaT 
AMMOHMH 
HaTpHH 
iKaJIMH 

TAEnUO;A I 

XHMH~ECKHn COCTAB ATMOC~EPH 

XMMMqe
CKaH 
<p0pMYJIa 

N2 
O2 
Ar 
Ne 
He 
Kr 
Xe 

H20 

03 

H2 
002 

CO 
CH4 
N20 

NO 
N02 
NH3 

8°2 
H2 S 
HCl 

KOHueHT aUMH B Bos~vxe 

~MCJIO 

78,101 
20,946 

9.,170 
18,2 

5,24 
1,14 
0,086 

1\1'2 

""2 
50 

317 

NO,Ol 
NO,l 
.... 0,5 
Nl 
""1 
,vl 

E,n;MHM:o;a 
MSMepeHMH 

% (00) 
% (06) 
q.M (06) 
q.M (06) 
qoM. (06) 
q.M (06) 
q.M (06) 
% (06) 
q.M (06) 
q.M (06) 
q.M (06) 

q.C.M (06) 
qoM (06) 
q.CoM (06) 

q. C. M (06) 
q. c. M (06) 
qo CoM (06) 
q.c. M (06) 
q.C.M (06) 
q. C. M (06) 

Mg/m3 
Mg/m3 
Mg/m3 

Mg/m3 
Mg/m3 

Mg/m3 

ITpMMeqaHMH 

ITOCTOHHHbIH 
ITo C T OHHHbIH 
IToCToHHHbIH 
ITOCToHHHbIH 
ITOCTOHHHbIH 
ITOCTOHHHbIH 
ITo C T OHHHbIH 
OqeHb M3MeHqMBbIH 
HSMeHqMBbIH CM.TeKCT 
OqeBM,n;Ho rrocToHHHbIH 
HsMeHqMBbIH B rrpM-
3eMHOM CJIoe 
HSMeHqMBbIH 
OqeBM,n;Ho rrocToHHHbIH 
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OqeHb MSMeHqUBbIH 
OqeHb M3MeHqMBbIH 
OqeHb MSMeHqMBbIH 
BepoHTHaH BeJIMqMHa, 
OqeHb M3MeHqMBbIH 

Ir.. 
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XllMlll1e-
KOHD;eHTpallll.fI B BOS.IJ:yxe 

CKa.fI qllCJIO E.IJ:llHHD;a 

WOPMYJIa HSMepeHH.fI 

Ca2+ .-vi Mg/m3 
Mg2+ _1 Mg/m3 

Si02 .-v1 Mg/m3 
,-v 1 Mg/m3 
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ITpHMel1aHH.fI 

011eHb HSMeHl1HBbIH 

011eHb HSMeHl1HBbIH 

011eHb HSMeHl1HBbIH 

011eHb llSMeHl1llBble 

011eHb HSMeHl1HBble 

ITpHMel1aHH.fI K e,n;HHHgaM HSMepeHH.fI: Mg/m3 MHKporpaMMbI Ha Ky6Hl1eCKHH 
MeTp BOS,ll,yxa B ,ll,aBJIeHHH rrpll
seMHoro CJIO.fI 

% (06) - rrpoD;eHT rro 06~eMY 

~.M (06) - l1aCTeH Ha MHJIJIHOH rro 06~eMY 

11.C.M (06) l1aCTen Ha CTO MllJIJIHOHOB rro 
06~eMY 

B Ta6JI. I TaK)Ke YKasaHhl HeKoTopble COCTaBJI.fIIOm;He aTMOcwepHoro 

BSBemeHHoro- Bem;eCTBa. 3TH-MaJIeHbKHe l1aCTHD;hl paSJIHl1HhlMH rrYT.fIMH C rroBepxHo

CTH SeMJIH rrOrra,ll,aIOT B aTMocwepy, r,ll,e OHH cycrreHsHpYIOTC.fI H Tpe6yeTC.fI B cpe,ll,

HeM HeCKOJIbKO He,ll,eJIb, rrpe)K,ll,e l1eM OHH CHOBa rrOrra,ll,YT Ha SeMJIIO. ~TOT rre

pel1eHb ,ll,aJIeKO He rrOJIOH BCJIe,ll,CTBlle pasHo06paSll.fI COCTaBJI.fIIOm;HX, HCKyccTBeH

HhlM rrYTeM rrOrra,ll,aIOm;HX B aTMocwepy HHOr,ll,a B SHal1HTeJIbHhlX KOJIHl1eCTBax. HaJIH

l1He BSBemeHHhlX l1aCTHD; B BOS,ll,yxe YMeHbmaeT BH,ll,HMOCTb H KOJIHl1eCTBO COJIHel1-

HOH 8HeprllH, ,ll,OCTHraIOm;eH seMHoH rrOBepXHOCTll. OHll TaK)Ke YBeJIHl1HBaIOT TaK 

HaSbIBaeMhlH paCCe.fIHHbIH CBeT, T.e. CBeT, KOTOPhlH, Ka)KeTC.fI, HSJIYl1aeTC.fI BceM 

He60M. 

raso06pa~Hhle OpraHHl1eCKlle Bem;eCTBa He rrepel1HCJI.fIIOTC.fI B Ta6JIHD;e rJIaB

HhlM 06paSOM rroToMY, l1TO HMeeTC.fI MaJIO ,ll,aHHbcr 06 HX KOJIHl1eCTBe H em;e MeHb-

me - 0 cTpyKType. MSBecTHo, l1TO TaKHe Bem;eCTBa HcrrycKaIOTC.fI paCTeHH.fIMH H 

OD;eHKH CKOPOCTll HX llcrrycKaHH.fI B BOS,ll,YX l1aCTO 6hlBaIOT ,ll,OBOJIbHO SHal1llTeJIbHhl

MH XOT.fI II He WaHTaCTHl1eCKHMH. ITOJIaraIOT, l1TO rYCTOH COCHOBhlH JIec COS,ll,aeT 
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TaK Ha3hlBaeMYro ro~y6yro ~hlMKy 3a CqeT BhlCB060E~eHMH TeprreHOB, KOTOphle rro~ 

Bo~~eficTBHeM CO~HeqHOrO CBeTa rrpeBpamaroTCH B OpraHHqeCKOe B3BemeHHOe Be

meCTBO. 3TO BrrO~He B03MOEHO, TaK KaK OCa~KH CO~epEaT rrpM6~M3HTe~bHO O~M

HaKOBOe KO~MqeCTBO HepaCTBOpHMOrO OpraHMqeCKOro H HeOpraHHqeCKOrO Be

meCTBa. OpraHHqeCKHe BemeCTBa, Bhl~e~HeMhle paCTeHMHMH, yqaCTByroT B pa3HO-

06pa3HbIX q>OTOXHMMqeCKMX aTMOCq>epHbIX peaKU;HHX,KOTOPbIe H3MeHHroT HX COCTaB, 

06hlqHO rrpeBpamaH MX B KaKyro-~H60 q>OpMy B3BemeHHOrO BemeCTBa. H3BeCTHO, 

qTO TaKHe peaKU;HH rrpOHCXO~HT B B03~yxe C yr~eBO~OpO~HblMM ra3aMM B qaCTHOCTM, 

B "rrpHcyTcTBHH OKMCefi a30Ta, B pe3y~bTaTe KOTOPhlX rro~yqaeTCH 030H. O~

HaKO 030H HB~HeTCH TaKEe H 06hlqHOfi COcTaB~Hromefi aTMOCq>ephl, 06pa3yromefi-

CH Ha BhlCOTe MeE~y 10 H 40 KM, oTKy~a Me~~eHHO ~Hq>q>YH~MpyeT K 3eMHofi 

rroBepxHocTH, r~e, ~aK rrpHHHTo CqHTaTb, OH pa3pymaeTcH rro~ B03~eficTBHeM op

raHHqeCKHX BemeCTB. 

Pa~MoaKTHBHble BemeCTBa TaKEe He rrpHBO~HTCH B Ta6~. I, XOTH HX 

MHoro B aTMocq>epe, Ky~a OHM rrorra~aroT H3 eCTeCTBeHHhlX HCTOqHHKOB~ O~HaKO HX 

KOHu;eHTpaU;HH qpe3BhlqaHHO HH3Ka. Pa~OH H TOPOH, HarrpMMep, Bhl~e~HroTcH H3 

rrOqBhl. 06a BTH BemeCTBa 06pa3yroT ~~HHHhle u;errOqKH pa~HoaKTHBHhlX B~eMeH

TOB B B03~yxe. "~pyroe ceMeficTBO pa~HoaKTHBHbIX B~eMeHTOB 06pa3yeTcH rrYTeM 

B03~eficTBHH KOCMHqeCKOrO H3~yqeHHH Ha rrepBHqHhle H~pa KHc~opo~a H a30Ta B 

aTMocq>epe. Cpe~H TaKHX B~eMeHTOB ~yqme Bcero H3yqeH C14, KOTOPhlfi HMeeT 

60~bmofi rrepHO~ rro~ypacrra~a H qaCTO Hcrro~b3yeTcH ~~H H3yqeHMH B03paCTa opra

HHqeCKHX coe~HHeHHH, HarrpHMep, B apxeo~orHH. 

Pe3roMHpYH MOEHO CKa3aTb, qTO B aTMOCq>epe rrOqTH HeT XHMHqeCKH 

YCTofiqHBbIX BemeCTB. ~aEe HCKYCCTBeHHO C03~aHHhle BemeCTBa, rrorra~aromHe B 

aTMOCq>epy, rrOqTH HHKor~a He 6hlBaroT HOBhlMH B ee COCTaBe. CaMa rro ce6e 

aTMOCq>epa HB~HeTCH orpOMHofi ~a60paTopHefi, r~e rro~ ~efiCTBHeM CO~HeqHOfi BHep

rHH Ha eCTeCTBeHHhle OpraHMqeCKMe BemeCTBa, rrpMCYTCTByromMe B aTMOCq>epe, 

MoryT 06pa30BhlBaTbCH He3HaKOMhle coe~MHeHMH. O~HaKO 3~eCb 6hlBaroT M MCK~ro

qeHMH. B rroc~e~HMe rO~bI 6hl~0 06HapYEeHO, qTO MHceKTMU;M~ ~~T B BbI3hlBaromMX 

TpeBory KOHu;eHTpaU;MHX aKKyMy~MpyeTcH MOPCKMMM EMBOTHhlMM. XMMMKM ~OKa3hlBa

roT, qTO Tpy~HO rrpe~CTaBMTb CMHTe3 BToro coe~MHeHMH B aTMocq>epe. EC~M BTO 

TaK, TO ~T HB~HeTCH COBepmeHHO HOBhlM 6MO~OrHqeCKM CM~bHhlM areHTOM, KO

TOPhlfi BBe~eH B 6MOCq>epy C HeM3BeCTHhlMM rroc~e~CTBMHMM. 

3BOKIDUffH ATMOC~EPH 

MOEeT rrOKa3aTbCH, qTO BBO~roU;MH aTMOCq>ephl He MMeeT rrpHMoro OTHome

HMH K paCCMaTpMBaeMOMY rrpe~MeTy, HO cymeCTByroT ~aHHbIe, KOTopble YKa3bIBaroT Ha 

orpoMHyro pO~b EM3HeHHbIX rrpou;eCCOB B pa3BMTMM aTMOCq>ephl, rrOBTOMY MHTepeCHO 

rrpoc~e~MTb, KaK rrpOTeKa~M BTM C06hlTMH B rrpom~OM. 
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T.e. COJIHu;a H rrJIaHeT. TeOpHH paCrrJIaBJIeHHOH MaCChl, H3 KOTOPOH 06pa30BaJIaCb 

3eMJIH, 6hlJIa rrOrrYJIHpHa HeCKOJIbKO ~eCHTHJIeTHH TOMY Ha3a~, HO B HaCTOH~ee 

BpeMH OT Hee OTKa3aJIHCb. Terrepb rrOJIaraIOT, lITO rrJIaHeThl 06pa30BaJIHCb H3 

paCrnHpHIO~HXCH ra30BhlX 06JIaKOB, Bpa~aIO~HXCH BOKPyr u;eHTpa, r~e C<P0pMHpOBa

JIOCb COJI·Hu;e. 3TH ra30Bble 06JIaKa Ha 98% COCTOHJIH H3 reJIHH H Bo~opo~a H rro 

Mepe rrOHH:>KeHHH TeMrrepaTypbI ~pyrHe SJIeMeHTbI KOH~eHCHpOBaJIHCb H rrpeBpa~aJIHCb 

B He60JIbrnHe lIaCTHU;hl, B COCTaB KOTOPbIX BXO~HJIH BO~OpO~, KHCJIOpO~ ( B BH~e 

BO~hl HJIH JIb~a), a30T, cepa H yrJIepo~ - Bce B BOCCTaHOBJIeHHOM COCTOHHHH. 

TaK KaK OCTaJIbHhle ra3hl BhlCB06o:>K~aJIHCb, lIaCTHU;hl CTaHOBHJIHCb Bce 60JIbrne, B 

TO BpeMH KaK 06JIaKO lIaCTHU; YMeHbrnaJIOCb. BCJIe~CTBHe rrpeBpa~eHHH 06JIaKa BO 

BCe 60JIee rrJIOTHYIO Maccy, BbI~eJIHJIOCb TerrJIO H rrOJIaraIOT, lITO Ha KaKOH-TO 

paHHeil: CTa~HH HeCKOJIbKO ThlCHlI MHJIJIHOHOB JIeT Ha3a~ rrpOH30rnJIO HX paCrrJIaBJIe

HHe. Bo BpeMH paCrrJIaBJIeHHH, KOTOpOe, KaK rrOJIaraIOT, rrpOrnJIO rrpH ~OBOJIbHO 

YMepeHHhlX TeMrrepaTypax, 3HalIHTeJIbHhle KOJIHlIeCTBa BO~bI 6hlJIH rrepeHeCeHbI B 

HarrpaBJIeHHH rrOBepXHOCTH 3eMJIH. B aTMOC<pepe 3eMJIH rrOlITH He 6hlJIO ra30B sa 

HCKJIIOlIeHHeM BO~HHoro rrapa, KOTOPbIH rro~ B03~eHCTBHeM YJIbTpa<pHOJIeTOBbIX JIy

lIeH HerrpephlBHO pacrra~aJICH Ha KHCJIOpO~ H BO~OpO~. B TO BpeMH KaK BO~OpO~ 

Bhl~eJIHJICH B rrpOCTpaHCTBO, KHCJIOpO~ rrorJIO~aJICH 3eMHOH KOPOH H yrJIepO~OM, 

B pe3YJIbTaTe lIero 06pa30BhlBaJICH yrJIeKHCJIhlH ra3. 

ra3 rrOHBHJICH B aTMOC<pepe Ha paHHeH CTa~HH, HO ero KOHu;eHTpaU;HH, Ha OCHO

BaHHH HeKOTopbIX <pH3HKO-XHMHlIeCKHX C006paJKeHHH, HHKor~a He 6bIJIa HaMHoro 

60JIbrneH, lIeM B HaCTOH~ee BpeMH. BOJIbrnOe KOJIHlIeCTBO SToro ra3a HCrrOJIb30Ba

JIOCb B rrpou;ecce BhlBeTpHBaHHH, Hecy~ero pa3JIHlIHhle COJIH B Mope, r~e B pe-

3YJIbTaTe OCaJK~aJICH YPJIeKHCJIhlH KaJIbU;HH. n03~Hee Mope rrpeBpaTHJIOCb B 

CMeCb pa3JIHlIHbIX OpraHHlIeCKHX Be~eCTB, KOTopble, BepOHTHO, <pOTOXHMHlIeCKHM 

crroco6oM CHHTe3HpOBaJIHCb B B03~yxe H3 rrpHMHTHBHhlX yrJIeBO~OpO~OB. B OKeaHe 

rrpHcyTcTBOBaJIH TaKJKe aMMHaK H C'epOBO~OpO~; TaKHM 06pa30M, TaM 6bIJIH rrpe~

CTaBJIeHbI Bce TpH OCHOBHble KOMrrOHeH.TbI COBpeMeHHoro OpraHHlIeCKOrO Be~eCTBa. 

B STOH CMeCH rrepBhle rrpHMHTHBHhle <pOpMhl :>KH3HH rrOHBHJIHCb B BH~e CJIYlIaHHbIX 

KOM6HHaU;HH yrJIepo~a, a30Ta H cephl. n03~Hee 06pa30BaJICH MexaHH3M <pOTOCHHTe-

3a opraHHlIeCKOrO Be~eCTBa H3 aMMHaKa, ~ByyrJIeKHCJIhlX H cepHHCThlX coe~HHe-

HHH. B TelIeHHe ~OJIroro BpeMeHH B aTMOC<pepe He 6hlJIO KHCJIOpO~a, lITO HCKJIIO

lIaJIO JII06yIO <P0PMY :>KH3HH BCJIe~CTBHe pa3pyrnHTeJIbHOrO ~eHCTBHH COJIHelIHOH 

YJIbTpa<pHOJIeTOBOH pa~HaU;HH. O~HaKO rrOCTerreHHO <pOTOXHMHlIeCKHM rrYTeM o6pa-

30BaJICH KHCJIOpO~ H CTaJI HaKarrJIHBaTbCH B aTMOC<pepe rrOCJIe Toro, KaK Kopa 

3eMJIH 6bIJIa 60JIee HJIH MeHee Hac~eHa HM. no Mepe YBeJIHlIeHHH ~aBJIeHHH KHCJIO

po~a CTaJI 06pa30BhlBaTbCH CJIOH 030Ha H C SToro BpeMeHH YMeHbrnHJIOCb KOJIHlIe

CTBO COJIHelIHOH YJIbTpa<pHOJIeTOBOH pa~HaU;HH, ~OCTHraIO~eH 3eMHOH rrOBepXHOCTH, 

B pe3YJIbTaTe lIero C03~aJIHCb 6JIarOrrpHHTHhl8 YCJIOBHH ~JIH :>KH3HH. ~H3Hb H3 

OKeaHOB pacrrpOCTpaHHJIaCb Ha cyrny H 3a ClIeT aCCHMHJIHU;HH YBeJIHlIHJIOCb ~aJIbHeH

rnee 06pa30BaHHe KHCJIOpo~a.B TO :>Ke BpeMH ¢OTOXHMHlIeCKOe pa3JIO:>KeHHe BO~HHoro 

rrapa Ha KHCJIOpO~ H BO~OpO~ He H¥eJIO Y:>Ke 60JIbliiOrO 3HalIaHHH,TaK KaK ST8. peaKU;HJI 
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TpeOOBa~a KOpOTKOBO~HOBOrO y~bTpa¢MO~eTOBOrO M3~y~eHMH, KOTOpOe yMeHbrnM~OCb 

3a c~eT C~OH 030Ha. OAHaKO npeAnOChl~KOH A~H aKKyMy~MpoBaHMH KMc~opoAa B 
aTMoc¢epe HBM~OCb TO, ~TO 3KBMBa~eHTHoe KO~M~eCTBb opraHM~eCKoro BemeCTBa 
Ohl~O 3anaceHO B oopa30BaBrnMXCH OT~o~eHMHXo B Te~eHMe HeKOToporo nepMoAa 
3TOT npou;ecc Ohm HPKO Bhlp~eH M npMBe~ K oopa30BaHMIO MCKonaeMoro yr~epoAa 

B yr~e M "He¢:m:H, HO opraHH~eCKMH yr~epoA TaK~e rnHpOKO pacrrpOCTpaHeH BO 
Bcex ocaAO~HhlX nopOAax. 

ATMoc¢epHhIH a30T He Mor aKKyMy~MpoBaTbCH AO Tex nop, nOKa He nOKBM
~aCb ~M3Hh B OKeaHax, M ero npOMCXO~AeHMe npoc~eAMTb TpYAHee, ~eM KMc~opOAa 

M ABYOKMCM yr~epoAao A30T, MMeIOmMHCH ceH~ac B aTMoc¢epe, oo~a30Ba~CH, KaK 
npeAno~araIOT, B pe3y~bTaTe AeHTe~bHOCTM HeCKO~bKMX BMAOB oaKTepMH, KOTophle 
pa3~ara~M CO~M aaOTHOH KMC~OThl, B pe3y~bTaTe ~ero M BhlAe~H~CH CBOOOAHhlH a30T. 
EC~M Ohl 3Toro He npOMCXOAM~O, a30Ta He Ohl~O Ohl B aTMoc¢epe, M OH BeCb OCTa~

CH Ohl B OKeaHax B BMAe co~eH a30THOH KMC~OThl. B 0YAymeM KOHu;eHTpaU;HH ABy
OKHCR yr~epoAa B aTMoc¢epe BpHA ~H CH~bHO H3MeHHTCH. TPYAHO npeABMAeTb1 
~TO npOM30HAeT C KMC~OPOAOM M a30TOM B OTAa~eHHOM 0YAymeM, CK~eM, ~epe3 

MH~~HOHhl ~eT. KOHu;eHTpaU;HM B HaCTOHmee :speMH, oe3YC~OBHO, HB~HIOTCH pe-
3Y~bTaTOM ~M3HeHHhlX npou;eCCOB B nporn~OM H, B03MO~HO, 3TH KOHu;eHTpaU;HH OY-
AYT nOAAep~HBaTbCH, nOKa He npOH30HAeT CH~bHoe H3MeHeHHe ~M3HeHHhlX npou;ec
COB. 

BnMHHME rEO@M3M~ECKMX HBnEHMn HA kA~CTBO B03~YXA 

reO¢H3H~eCKMe HB~eHHH, KOTophle HMeIOT ~HCTO ¢H3H~eCKHe npH~HHhl, 
MorYT K~aCCH¢HU;HpOBaTbCH Ha HB~eHHH 3HAoreHHoro (HAymHX C n~aHeThl 3eM~H) 
M~H 3KcoreHHoro (3aBHCHmHX OT BapMaU;HH CO~He~Horo H3~y~eHHH) npOHcxo~AeHHH. 
Har~HAHhlM npHMepOM 3HAoreHHhlX HB~eHHH MorYT OhlTb H3Bep~eHHH BY~KaHOB; OHM 
MorYT B~HHTb Ha Ka~eCTBO B03Ayxa. 3a HCTOPHIO ~H3HH Ha 3eM~e 3aperMCTpMpO
BaHO o~eHb MHoro TaKMX HB~eHMH. ra3hl, BhlCBOOO~AaIOmMeCH npM M3Bep~eHMHX 
BY~KaHOB, B Te~eHMe HeCKO~bKHX ~aCOB YOHBa~M ThlCH~H ~IOAeH. 0AHaKO oo~ee 

M3BeCTHO BhlAe~eHMe nhmM, KOTopaH npH M3Bep~eHMM BY~KaHa BhIopaChIBaeTCH B 
B03AYX. STOT BhlOpOC nhmM npoMcxoAMT C TaKOH CH~OH, ~TO MHorAa OHa AOCTMra
eT CTpaToc¢ephl (oo~ee 10 KM B BhlCOTY), rAe OHa Mo~eT OCTaBaTbCH B Te~eHMe 
A~MTe~bHoro BpeMeHM, B~MHH Ha CO~He~Hoe OCBemeHMe yBe~M~eHHeM MYTHOCTM 
aTMoc¢ephI. IIpH noc~eAHeM H3Bep~eHMH BY~KaHa ArYHr B Ba~H, 1963 r., ohmo 
BhloporneHo B cTpaToc¢epy TaKoe oO~brnoe KO~M~eCTBO B3BerneHHoro BemecTBa, ~TO 

OHO B Te~eHHe pHAa ~eT yMeHbrna~o Ha HeCKO~bKO npou;eHTOB KO~H~eCTBO npHMOH 
CO~He~HOH paAHaU;MM, nonaAaIOmeH Ha nOBepXHOCTb 3eM~H. OAHaKO 3a c~eT pac
ceHHMH CBeTa YBe~M~M~OCb pacceHHHoe M3~y~eHMe aTMoc¢ephl, ~TO ~aCTM~HO 

KOMneHCMpOBa~o nOTepIO npHMOH paAHaU;MM. ~MCTaH nOTepH paAHaU;MM 3a c~eT CM~b
HOH BY~KaHH~ecKo:fi" AeHTe~bHOCTH npeA~ara~aCb KaK OO'bHCHeHMe nOHB~eHMH ~eA
HMKOBoro nepMOAa, HO 3TO He Mo~eT OO'bHCHMTb OTCYTCTBHe KOHTMHeHTa~bHoro ~bAa 
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B TeqeHMe TpeTMqHOrO rrepMO~a, KOr~a aTMOCwepa 6hl~a BPH~ ~M 6o~ee rrp03paq

Ha, qeM B HaCTOH~ee BpeMH. 

BHemHMe HB~eHMH TaK~e MorYT B~MHTb Ha KaqeCTBO B03~yxa. HarrpMMep,M3-

MeHeHMe CO~HeqHOH pa~Ma~MMorrpe~e~eHHorrOB~MHeT Ha TeMrrepaTYPY B03~yxa. 

BrrO~He B03MO~HO, qTO MMeHHO TaKMe ~o~rorrepMO~Hhle W~YKTya~MM 6hl~M rrpMqMHOH 

K~MMaTMqeCKMX M3MeHeHMH B rrpom~OM. TeMrrepaTypa B03~yxa, KOHeqHO, OKa3hlBa

eT CM~bHoe B03~eHCTBMe Ha Bce WOPMhl ~M3HM, oco6eHHO Ha TeppMTopMa~bHYID aCCM

MM~.lI~MID paCTeHMHMM .)j{MSHeHHhle rrpo~eCChI B Mope,. O~HaKO, 3HaqMTe~bHO MeHbme 

3aBMCHT OT TeMrrepaTyphl, Ha qTO YKaShIBaeT ~M3Hb ~MBOTHhIX B rrO~HpHhlX paHOHax. 

ACCMMM~H~MH paCTeHMHMM OqeHb CM~bHO 3aBMCMT OT B~~HOCTM, ~OKa3aTe~b

CTBOM qero HB~HIDTCH 06~aCTM rrYCThlHb. ~O KaKOH CTerreHM M3MeHeHMH CO~HeqHOH 

pa~Ma~MM MorYT rrOB~MHTb Ha yC~OBMH B~~HOCTM, rrOKa HeHCHO. Pacnpe~e~eHMe 

3acym~HBhlx paHOHOB xopomo Kope~~HpyeT.CH C rrOCTOHHHhIMM xapaKTepMCTMKaMM ~HpKy

~H~MH aTMocWephl. rrOCKO~bKY 8TOT rrpo~ecc HB~HeTCH rroc~e~CTBHeM M3MeHHID~eH

CH pa~Ma~MM CO~H~a, ~O~~HO rrpOH30HTH pacmMpeHMe, YMeHbmeHMe M~M M3MeHeHHe 

paHOHOB Haxo~~eHHH rrYCThlHH. 

~BH~eHMe B03~yxa Mo~eT TaK~e paCCMaTpHBaTbCH KaK reOWHSMqeCKOe 

HB~eHMe, B OCHOBHOM 8KSOreHMqeCKOrO rrpOHcxo~~eHHH, T.e. 3aBMCH~ee OT ~BM

~eHMH B aTMocwepe, Bhl3BaHHoro YMeHbmeHMeM rrocTyrraID~eH CO~HeqHOM 8HeprMM. 

~BH~eHHe B03~yxa HB~HeTCH cpe~CTBOM rrepeHoca H rrepepacrrpe~e~eHMH pa3~MqHhlX 

8~eMeHTOB, KOTophle HB~HIDTCH COCTaBHhlMH qaCTHMH ~M3HeHHhIT rrpo~eCCOB. Ko
~MqeCTBO ~BYOKMCH yr~epo~a B Bos~yxe Ha~ rro~eM rrmeHM~hI 6hICTPO YMeHbmMTCH, 

eC~M OHO He 6y~eT rrorrO~HeHHO sa CqeT BepTMKa~bHoro H ropM30HTa~bHoro rre

peHoca B03~yxa. 3TO ~e crrpaBe~~HBO ~~ff 3arraca KMc~opo~a Ha 3eMHOH rrOBepx

HOCTH. O~HaKO cy~ecTByeT rrpe~e~, Kor~a ~BH~eHMe B03~yxa CTaHOBHTCH orraC~hlM 

~~ff ~HSHM. ~OBO~bHO qaCTO BOSHHKaIDT yparaHhl M TaHWYHhI, KOTophle BhI3hlBaIDT 

SHaqMTeRbHhle paspymeHMH He TO~bKO Herrocpe~CTBeHHO H~M Bc~e~CTBMe rraBO~KOB, 

HO HHor~a HecyT orpoMHyID Maccy MOPCKOH CO~H, KOTopaH y6MBaeT paCTMTe~bHOCTb. 

Tpy~Hee rrporHOSMpOBaTb TopHa~o, ROTophle Ha He6o~bmMx TeppMTopMHX 06~a~aIDT or

POMHOH paspymHTe~bHOH CM~OH. ~~e TaK HaShlBaeMhle BHeTpOrrHqeCKMe ~MK~OHhl MO

ryT HBHTbCH rrpHqHHOH orrYCTomeHHff MeCTHOCTM sa CqeT CM~hl C~BHra BeTpa. C~e

~yeT TaK~e yrroMHHYTb rpOShI, TaK KaK, BepOHTHO, OHH OKaShIBaIDT rrCMXO~OrMqeCKOe 

B~MHHHe Ha ~ID~eM H,BOSMO~HO,~HBOTHhlX. r9BOpHT, qTO rposa "OqMm;aeT BOS~yX" 

sa CqeT OqeHb CH~bHoro BepTMKa~bHoro 06MeHa Bos~yxao 

PACTEHMH M B03~YX 

B npe~hl~y~Hx pas~e~ax rOBopH~OCb 06 aCCHMH~H~HH ~ByoKHCM yr~epo~a 

TeMH pacTeHHHMH, KOTophle Hcrro~bsyIDT CORHeqHYID 8HeprHID ~~H rrpeBpa~eHMH ~ByO

KMCH yr~epo~a B OpraHHqeCKOe Be~eCTBO. B yrrpo~eHHoM BM~e peaK~HID MO~HO 
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3arrHcaT:& TaK: 

AByoKHc:& yrJIepO,n;a+Bo,1i;a+COJIHe1J:HaJI GHeprHJI~yrJIeBO,n;hI+KHCJIOpO,n;. 

CYIqeCTByeT COOTHomeHHe O,n;HH K O,n;HOMY MeJK,n;y 1J:HCJIOM rroTpe6JIJIeMhIX 

MOJIeKYJI ,n;BYOKHCH yrJIepo,n;a H 1J:HCJIOM MOJIeKYJI KHCJIOpo,n;a, 06pa3YIDIqHXCJI B rrpo

~eccax aCCHMHJIJI~HH. O,n;HaKO OpraHH1J:eCKOe BeIqeCTBO'TaKJKe co,n;epJKHT a30T H 

cepy, TaK 1J:TO COOTHomeHHe ,n;BYOKHCH yrJIepo,n;a K KHCJIOP0,n;y He paBHO e,n;HHH~e. 

A30T B OCHOBHOM rrorJIOIqaeTCJI H3 rr01J:BhI B BH,n;e COJIH a30THoI KHCJIOThI, HO BKJIID-

1J:aeTCJI B OpraHH1J:eCKOe BeIqeCTBO B ~opMe, HarrOMHHaIDIqel aMMHaK. C~e,n;OBaTeJI:&

HO, KHCJIOPO,n;, CBJI3aHHhII C a30TOM B COJIH a30THoI KHCJIOThI, BhI,n;eJIJIeTCJI B BH

,n;e MOJIeKYJI KHCJIOpo,n;a. Cepa rrorJIOIqaeTCJI B BH,n;e COJIH cepHol KHCJIOThI, H B 

GTOM CJIY1J:ae KHCJIOPO,n; HOHa KHCJIOTHOrO OCTaTKa Bhl,n;eJIJIeTCJI B BH,n;e MOJIeKYJIJIpHO

ro KHCJIOpo,n;a. OpraHH1J:eCKOe BeIqeCTBO, 06pa30BaHHoe B pe3YJI:&TaTe aCCHMHJIJI

~HH ,n;BYOKHCH yrJIepo,n;a Bos,n;yxa, JIBJIJIeTCJI ¢OPMOH GHeprHH, KOTOPYID Ha rrOCJIe,n;o

BaTeJIbHhlX cTyrreHJIX rroTpe6JIJIIDT carrpO¢HThI, rrapasHThl H JKHBOTHhle, BKJIID1J:aJI 1J:e

JIOBeKa. 

KpOMe aCCHMHJIJIIJ;HH, paCTeHHJI TaKJKe l,n;hlmaT", T.e. rroTpe6JIJIIDT KHCJIO

po,n;, ,n;JIJI rrpeBpaIqeHHJI OpraHH1J:eCKOrO BeIqeCTBa B ,n;BYOKHC:& yrJIepo,n;a H BO,n;y. 

3HeprHJI, rrOJIY1J:eHHaJI TaKHM 06pasOM, HCrrOJI:&syeTCJI ,n;JIJI rrepeHoca paSJIH1J:Hh~ 

rrpo,n;yKTOB B paCTeHHJI H ,n;JIJI CHHTesa 60JIee CJIOJKHhlX coe,n;HHeHHH, KOTophle cos,n;a

IDT CTpyKTypHhle H ¢YHKIJ;HOHaJI:&HhIe 1J:aCTH paCTeHHI. 

ACCHMHJIJIIJ;HJI saBHCHT OT MHOr01J:HCJIeHHhlX ¢aKTopOB, TaKHX KaK HHTeHCHB

HOCT:& CBeTa, Bo,n;a, ,n;BYOKHC:& yrJIepo,n;a B B03,n;yxe H rrHTaTeJIbHhle BeIqeCTBa rr01J:

Bhl. B eCTeCTBeHHhlX YCJIOBHJIX O,n;HH HJIH HeCKOJIbKO GTHX ¢aKTopOB MoryT sa

Me,n;JIHTb POCT paCTeHHJI. AHeM 06hl1J:HO ,n;ocTaT01J:HO cBeTa, HO POCT 3aMe,n;JIJIeTCJI 

rrpH He,n;OCTaT01J:HOM KOJIH1J:eCTBe BO,n;hl HJIH rrHTaTeJI:&HhIX BeIqeCTB. TaM, r,n;e ,n;OCTa

T01J:HO BO,n;hl H rrHTaTeJIbHh~ BeIqeCTB,MOJKeT He XBaTaTb ,n;BYOKHCH yrJIepo,n;a. 3Kcrre

pHMeHThI rrOKaSaJIH, 1J:TO rrpH GTHX YCJIOBHJIX CKOPOCT:& aCCHMHJIJI~HH 6y,n;eT rrporrop

~HOHaJIbHa rrap~HaJI:&HoMy ,n;aBJIeHHID ,n;BYOKHCH yrJIepo,n;a B Bos,n;yxe. B rrapHHKax 

rrpaKTHKyeTCJI y,n;06peHHe ,n;BYOKHC:&ID yrJIepo,n;a, T.e. rro,n;,n;epJKaHHe B Bos,n;yxe 60-

JIee BhlCOKHX KOHIJ;eHTpa~HI ,n;BYOKHCH yrJIepo,n;a, 1J:eM 06hI1J:HO. 

01J:eHb 1J:aCTO o 6 cyJK,n;aJIoc:o, JIBJIJIeTCJI JIH ,n;ByOKHCb yrJIepo,n;a JIHMHTHpyIDIqHM 

¢aKTopoM pOCTa B rJI06aJIbHOM MacmTa5e. CYIqeCTByeT CKOJIbKO CTOPOHHHKOB, 

CTOJI:&KO H rrpOTHBHHKOB TaKOH rHrrOTeshl. O,n;HaKO YCTaHOBJIeHO, 1J:TO eCJIH 

,n;pyrHe ¢aKTophl pOCTa He MeHJIIDTCJI, YBeJIH1J:eHHe KOJIH1J:eCTBa ,n;BYOKHCH yrJIepo,n;a 

rrOBhICHT rJI06aJIbHYID ro,n;OBYID aCCHMHJIJIIJ;HID. Ho CTerreH:& pOCTa 6y,n;eT3aBHceT:& 

OT Toro, HaCKOJIbKO YBeJIH1J:HJIaCb rroTpe6HOCTb B ,n;pyrHx ¢aKTopax pOCTa. Ta

KHM 06pasOM, GTO TaKaJI JKe CJIOJKHaJI rrp06JIeMa, KaK H rrp06JIeMa BJIHJIHHJI ,1l;ByO

KHCH yrJIepo,n;a Ha cpe,n;HIDID rJI06aJIbHYID TeMrrepaTYPY. 
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XOTH paCTeHHH MorYT ~orrYOKaTb ~OCTaTO~HO BhlCOKHe KOH~eHTpa~HH ~BYO

KHCH yr~epo~a B B03~yxe, 60~brnoe KO~HqeCTBO coe~HHeHHM OKa3hlBaIDT Bpe~Hoe 

B~HHHHe Ha ero pOCT. IIOBpeiK~eHHe TKaHeM ~HCTbeB rrpOHCXO~HT rrpH rrpeBblrne

HHH orrpe~e~eHHbIX YPOBHeM KOH~eHTpa~HH HeKOTopbIX coe~HHeHHM. O~HaKO 

Kor~a 8TH KOH~eHTpa~HH HHiKe 06hlQHOrO ypOBHH, He Ha6~ID~aeTCH BToro rrOBpeiK~e

HHH TKaHeM, HO CKOPOCTb pOCTa MOiKeT YMeHbrnHTbCH. ITo KpaMHeM Mepe rrpH O~

HOM coe,JtHHeHHH (cpTOPHCThlM BO~OpO~) ypOBeHb KOH~eHTpa~HM HMeeT MeHbrnee 3Ha-
~eHHe, ~eM ~03a, KOTopaH rrporrop~HOHa~bHa rrpOH3Be~eHHID KOH~eHTpa~HH Ha Bpe

MH.BKCII03H~HH • .norrYCTHMble rrpe~e~bI H3MeHHIOTCH OT BH~a K BH~Y H,6o~ee Toro, 

3aBHCHT OT BBO~ID~HH cpe~hl, OKpYiKaID~eM paCTeHHH. B Ta6~. IT rrpHBO~HTCH 

rrpe~e~bHO ~orrYCTHMble KOH~eHTpa~HH HeKOTopbIX ra3006pa3HhlX coe~HHeHHM B03~Y

xa KaK ~~H HerrpO~O~iKHTe~bHOM BKcrro3HqHH (CH~bHhle rrOBpeiK~eHHH}, TaK H ~~H 

~~HTe~hHOM (xpOHH~eCKHe rrOBpeiK~eHHH). OHH MorYT C~YiKHTb rrOKa3aTe~eM ~~H 
60~brnHHCTBa ~YBCTBHTe~bHhlX paCTeHHM. 

PaCTeHHH MorYT rrepeHOCHTb 6o~ee HH3KHe KOH~eHTpa~HH ~BYOKHCH cepbI 

rrYTeM IIpeBpa~eHHH ee B ~HCTbHX B cepHYID KHC~OTY, HO eC~H BTa KHC~OTa ~OCTa

TO~HO 6hlCTPO He HeMTpa~H3yeTcH, rrpOH30M~eT pa3pyrneHHe. B Ta6~. IT IIpHBe

~eHbI ypOBHH KOH~eHTpa~HH IIpH KOTOPbIX Ha6~ID~aIDTCH rrOBpeiK~eHHH, IIpHCY~He OK
pYiKaID~eM cpe~e ropO~OB. ~OTOXHMH~eCKHM CMor (CH~bHhlM OKHC~HTe~b) HB~HeT-

CH O~HHM H3 THrrOB 3HrpH3HeHHM, KOTopoe Ha6~ID~aeTCH BO MHorHX 60~brnHX ropo

~ax. STOT CMor HB~HeTCH pe3Y~bTaTOM ¢OTOXHMH~eCKHX peaK~HM MeiK~Y ra3006-

pa3HhlMH yr~eBo~opo~aMH H OKHc~aMH a30Ta. ~TOPHCThlM BO~OpO~, OKa3hlBa-

ID~HM Bpe~Hoe B03~eMCTBHe Ha paCTeHHH, HB~HeTCH 06hl~HhlM rrpo~yKTOM rrpOH3BO~

CTBa a~IDMHHHH. 

IToBpeiK~eHHe paCTeHHM ~a~e Bcero HOCHT ~OKa~bHhlM xapaKTep, T.e. 

OrpaHHQHBaeTCH rrpOMhlrn~eHHhlMH H ropO~CKHMH TeppHTopHHMH. 

TAEJIM~ II 
ITPE.nEJIbHO .nOITYCTMlY.lhlE KOH~EHTPA~MM HEKOTOPhlX COE.nMHEHMM 

B ATMOC~EPE ,ll;JIH HEKOTOPhlX PACTEHI1Ji 

ras H~H .llorrYCTHMhle rr'pe~e~hI 
coe,n;HHeHHe CH~bHoe XEoHH~ecKoe IIpHMe~aHHJI 

rroBpeiK~eHHe rr BpeiK~eHHe 

.nBYOKHCb cephl 0,25-0,30 q.M. 0,l!V5 q.M. 

~OToxHMH~ecKHM CMor NO,05 ~.M. "'0,02-0,04 ~.M. 

~TOPHCThlH BO~OpO~ 0,0001 tI.M. 4-He~eJIbHOe o6JIyqe-
HHe r~a~Ho~ycOB 

3TH~eH 0,1 ~.M. 0,05 ~.M. lIpe3BbI~aMHo H3MeH~HB 
~~H pa3~H~HbIX pacTe-
HHM 

,n;BYOKHCb a30Ta 2 - 10 'l.M. 0,05 ~.M. 

X~op TOiKe, ~TO H ~~H 
~BYOKHCH cephl 
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~BOTHhlE H B03~YX 

ypoBeHIo ,n;BYOK11C11 yrJIepo,n;a B B03,n;yxe, KOTOPhIH B;n;hIXaIOT JK11BOTHhIe, BJI11.ff

eT Ha lIaCTOTY ,n;hlXaH11.ffo MoryT OhITIo ,n;OrrYCT11MhI ee KOHu;eHTpaU;1111 B B03,n;yxe ,n;o 

3%. 

BMernaTeJIIoHO ,n;pyr11x X11M11lIeCK11X coe,n;11HeH11H, rrp11cYTCTBYIOm11X B BOS,n;y

xe, B rrpou;ecc rrOrJIO~eH11.ff K11CJIOpo,n;a B OOJIIornOH CTerreH11 3aB11C11T OT MeXaH113Ma 

rrep.eHoca K11CJIOpo,n;a B JK11,n;KOCT.ffX TeJIa. Y lIeJIOBeKa 11 BhIcoKoopraH1130BaHHhIX 

JK11BOTHhlX HOC11TeJIeM K11CJIOpo,n;a .ffBJI.ffeTC.ff reMOrJI0011H, coe,n;11HeH11e, co,n;epJKa~ee 

JKeJIe30, r,n;e JKeJIe30 MOJKeT MeH.ffTIo COCTO.ffH11e OK11CJIeH11.ff. Bo BpeM.ff OK11CJIeH11.ff 

cooTBeTcTByIO~11X OpraH11lIeCK11X coe,n;11HeH11H B TeJIe rro,n; ,n;eHCTB11eM MOJIeKYJI K11CJIO

po,n;a JKeJIe30 OK11CJI.ffeTC.ff B TpeXBaJIeHTHOe JKeJIe30 11 BOCCTaHaBJI11BaeTC.ff B ,n;ByX

BaJIeHTHOe JKeJIe30. STOT IIJKeJIe3HhlH KOMrrJIeKC II JIerKO HapyrnaeTC.ff ,n;ByM.ff coe,n;11-

HeH11.ffM11; 11X, B lIaCTHOCT11, MOJKHO OOHapYJK11TIo B B03,n;yxe: 8TO OK11CIo yrJIepo

,n;a 11 coe,n;11HeH11.ff COJIeH U;11aH11CTOH K11CJIOThlo OK11CIo yrJIepo,n;a rrpe,n;cTaBJI.ffeT OCO

OhlH 11HTepec. aHa oopa3yeTC.ff rrp11 rrpou;eccax CrOpaH11.ff, Kor,n;a He,n;OCTaTOlIHa 

rro,n;alIa B03,n;yxa. H3BecTHhIM 11CTOlIH11KOM .ffBJI.ffIOTC.ff BhIXJIOrrHhIe ra3hI aBTOMarn11H, 

B ocooeHHOCT11 rrp11 XOJIOCThlX o6opoTa MOTopa. llpe,n;eJI, rrp11 KOTOPOM rrpo11Cxo,n;11T 

OTpaBJIeH11e y lIeJIOBeKa, HeCKOJIIoKO crropHhlHo C11JIIoHOe OTpaBJIeH11e OK11CIoIO yrJIe

po,n;a HacTyrraeT rrp11 KOHu;eHTpaU;1111 0,1% rro oo~eMY, HO 8WWeKT ,n;JI11TeJIIoHOrO rrpe

OhlBaH11.ff rrp11 60JIee H113K11X KOHu;eHTpaU;11.ffX waKT11lIeCK11 He113BeCTeH. ~pyr11e C08-

,n;11HeH11.ff MoryT rroBpe,n;11TIo TKaH11 11JI11 ,n;hlXaTeJIIoHhle rryT11. H3BecTHo, lITO BhlCOK11e 

KOHu;eHTpaU;1111 ,n;BYOK11C11 cephl HaHOC.ffT rrOBpeJK,n;eH11.ff TOHK11M coe,n;11HeH11.ffM BepXH11X 

,n;hlXaTeJIIoHhlX rrYTeH; OOJIIorn11e rrOBpeJK,n;eHH.ff HaHOC.ffT HeOOJIIorn11e KarreJIIoK11 cepHoH 

K11CJIOThl, KOTophle 11Hor,n;a rrp11cYTcTBYIOT B B03,n;yxe. ~JI11TeJIIoHOe B03,n;eHCTB11e 

KpeMH11eBOH rrhlJI11 BhI3hIBaeT XpOH11lIeCK11e rrOBpeJK,n;eH11.ff TKaHeH JIerK11X 1I8JIOBeKa, 

lITO .ffBJI.ffeTC.ff rrpe,n;MeToM OOJIIornOrO oecrroKoHcTBa Ha HeKoTophIX rrpe,n;rrp11.ffT11.ffX. 

TaKJKe B03MOJKHO, lITO HeKoTophle rpyrrrrhl OpraH11lIeCK11X COCTaBJI.ffIO~11X B03,n;yxa, 

Ha3hIBaeMhIe OeH30rr11peHaM11, oopa3yIO~11eC.ff B rrpou;ecce CrOpaH11.ff ,TOrrJI11Ba,MorYT. 

OOJIa,n;aTIo KaHu;eporeHHhlM11 CBoHCTBaM11. 

llCHXO~OrH~ECKHE S~~EKTH KA~ECTBA B03~YXA 

llC11XOJIOr11lIeCK11e 8WweKThl KalIeCTBa B03,n;yxa 3aB11C.ffT B 3HalI11T8JIIoHOH 

CTerreHH OT 3HaH11.ff W113110JIOr11lIeCK11x4;wweKToB. TaK KaK rro,n;poOHa.ff 11HWOpMaU;11.ff 

o rrOCJI8,n;H11X rrorrYJI.ffp11311pyeTC.ff, TO B03paCTaeT 11 rrC11XOJIOr11lIeCKOe B03,n;eHCTB11e 

3arp.ff3HeH11H B03,n;yxa. STO BO MHOr11X OTHOrneH11.ffX .ffBJI.ffeTCH rrp113HaKOM 3,n;OPOBIo.ff. 

TaK KaK HeKOTophle COCTaBJI.ffIO~11e B03,n;yxa, rrp11HOC.ff~11e Bpe,n;, He B11,n; 11 Mhl , TO rro

JIaraIOT, lITO 3arp.ff3HeHHhlH B03,n;yX, 8TO B03,n;yX, B KOTOPOM MHoro B3BerneHHhlX 

lIaCT11~. ~pyroH rrC11XOJIOr11lIeCK11H 8wweKT 3arp.ff3HeHHOro B03,n;yxa 3aKJIIOlIaeTC.ff 

B TOM, lITO o~y~aeTC.ff IIrp.ff3Io II B03,n;yxa. B3BerneHHoe Be~eCTBO, cycrreH,n;11pOBaH

Hoe B B03,n;yxe, rrOKphlBaeT Bce rrhlJIIoIO. KpOMe 8KOHOM11lIeCKOro y~epoa OT TaKO

ro 3arrhlJIeH11.ff, MHOr11e JIIO,n;11 rrp11 8TOM 11CrrhlThlBaIOT Hey,n;OOCTBO OT pa3,n;paJKaIO~11X 
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3arraXOB. CYlI\eCTBYIOT H .n;PyrHe lPaKT o phI , KOTOpble 3aCJIY.lKHBaIOT BHHM8,HHJIo B 

3arpJI3HeHHOM B03.n;yxe YMeHbmaeTCJI BH.n;HMOCTb H paCCeJIHHhIH CBeT 3aCTaBJIJIeT 

HarrpJIraTb 3peHHe. Pe3IOMHpYJI CKa3aHHoe, MO.lKHO OTMeTHTb, qTO 3arpJI3HeHHhIH 

B03.n;yX MO.lKeT YCHJIHTb rrCHXOJIOrHqeCKOe HarrpJI.lKeHHe B rYCTOHaCeJIeHHhIX paHO~ 

Hax. 3TO He TOJIbKO CHMBOJI CO~HaJIbHOrO rrOJIO.lKeHHJI. ITOGTOMY CTpeMJIeHHe ro

po.n;CKoro HaCeJIeHHJI rrpOBo.n;HTb KOHe~ He.n;eJIH B rrpHMHTHBHhIX XH.lKHHaX CeJIbCKOH 

MeCTHOCTH JIBJIJIeTCJI He TOJIbKO CHMBOJIOM CO~HaJIbHOrO rrOJIO.lKeHHJI; 

B paBHOH CTerreHH HX rrpHBJIeKaeT CBe.lKHH B03.n;yX. 

ITEPCITEKTMBH HA BY~Yill$E 

BepOJITHO, 

Bo-rrepBhIX, KpaTKo paccMoTpHM HeKoTopble .n;oJIrOCpOqHble GlPlPeKTbI rrOCTO

JIHHorO YCHJIeHHJI GKCrrJIyaTa~HH :eCTeCTBeHHblX pecypcoB. Co.n;ep.lKaHHe .n;BYOKHCH 

yrJIepo.n;a B B03.n;yxe Me.n;JIeHHO YBeJIHqHBaeTCJI 3a CqeT crOpaHHJI HCKorraeMoro 

TOrrJIHBa. CTerreHb YBeJIHqeHHJI MO.lKeT OhITb .n;ocTaTOqHO xopomo crrporHo3HpoBa

Ha, HO BJIHJIHHe Ha KJIHMaT rrpe.n;cKa3aTb oOJIee Tpy.n;HO. HaHooJIee BepOJITHO,qTO 

GTO YBeJIHqHT cpe.n;HIOIO rJIOOaJIbHYIO TeMrrepaTYPy,Ho HeB03MO.lKHO rrpe.n;cKa3aTb CTeUBlli 

GTOrO YBeJIHqeHHJI. ITo GTOMY Borrpocy ObIJIO MHoro HarrHcaHo, rrpe.n;cKa3bIBaJIOCb 

paCTOrrJIeHHe rrOJIJIpHhIX marrOK, rrOBblmeHHe ypOBHeH MOPJI, KOTopoe 3aTorrHT OOJIb

mHe TeppHTopHH cymH. ~a.lKe eCJIH GTO CJIyqHTCJI, GTO oy.n;eT Me.n;JIeHHhIH rrpo~ecc, 

H KaTaCTpOlPhI He rrpOH30H.n;eT. HaHooJIee BepOJITHO, qTO BJIHJIHHe YBeJIHqeHHJI 

co.n;ep.lKaHHJI .n;BYOKHCH yrJIepo.n;a Ha KJIHMaT oy.n;eT HeBeJIHKO. 

~pyrHM GlPlPeKTOM JIBJIJIeTCJI YBeJIHqeHHeMYTHocTH aTMOClPephI, qTO, BepOJIT

HO, IIpHBe.n;eT K rrOHH.lKeHHIO cpe.n;HeH rJIOOaJIbHOH TeMrrepaTypbI. Ho TeMrrepaTYPHbIH 

GlPlPeKT cOBepmeHHo HeB03MO.lKHO rrpe.n;cKa3aTb. BOJIee Toro, B3BemeHHoe Be~eCTBO 

B HH.lKHeH aTMOClPepe HMeeT Herrpo.n;OJI.lKHTeJIbHOe BpeMJI rrpeOhIBaHHJI (HeCKOJIbKO 

He.n;eJIb), pe3Koe yMeHbmeHHe 3arpJI3HeHHH OhICTPO YMeHbmHT Ha OOJIbmHX TeppH

TOPHHX KOJIHqeCTBO B3BemeHHbIX rrpHMeceH. TaKHM oopa30M, rrpOOJIeMY aTMoclPepHbIX 

aGp030JIeH MO.lKHO pemHTb, o.n;HaKo GTOrO HeJIb3H CKa3aTb 0 rrpOOJIeMe, cBH3aHHoH 

C ,ll;BYORHCbIO yrJIepo.n;a. 

B caMoe OJIH.lKaHmee BpeMJI rrepe.n; ropo.n;aMH BCTaHYT OCHOBHhIe rrpOOJIeMhI 

3arpH3HeHHH B03.n;yxa. MorYT IIOHBHTbCJI perHOHaJIbHhIe GlPlPeKThI, TaKHe KaK KHC

JIble .n;O.lK.n;eBhIe oca.n;KH, KOTopble HaOJIIO.n;aIOTCJI Ha.n; HeKoTopbIMH qaCTHMH CKaH.n;HHaBHH. 

Ho Bce elI\e oCTaHYTcH orpoMHble TeppHTopHH C qHCTbIM H CBe.lKHM B03.n;YXOM Ii 

3.n;OpOBhIM paCTHTeJIbHhlM rroKpoBoM H .lKHBOTHhlM MHpOM. 

BHBO,1l;bI 

BepOJITHO, caMoH Ba.lKHOH MepoH OJIH.lKaHmero oy.n;YlI\ero HBJIJIeTCH YMeHbmeHHe 

BhlOPOCOB rrpHMeceH B aTMOClPepy, T.e. yJIyqmeHHe KaqeCTBa B03AYxa B ropo.n;ax, 

B qaCTHOCTH,rroToMy,qTO OHH rrpHTJIrHBaIOT K ceoe Bce OOJIbme HaCeJIeHHH. 
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Ees COMHeHHH, aTMOCwepa HB~HeTCH GWWeRTHBHhlM TIOr~OTHTe~eM TIpHMeCen, rAe 

OHH 6bICTPO pacceHBaIOTcH,. H BcerAa.6YAeT cymecTBoBaTb TIp06~eMa TIpOMblm~eH

HbIX HCTOqHHROB sarpHsHeHHH, eC~H HS AbIMa Tpy6 He 6YAYT YAa~eHbI TIpHMeCH o 

BOSMOJKHOCTb COSAaHHH YAa~eHHbIX yTIpaB~HeMbIX Ha paCCTOHHHH TIpOMbIm~eHHbIX 

~eHTpOB, ROTophle MoryT TIO~HOCTbIO HCTIO~bSOBaTb AHCTIepCHOHHhle CBORCTBa 

aTMocwePhl, BOSMOJKHO il pea~bHa, HO BOTIPOC SaR~IOqaeTCH B TOM, HaCRO~bRO GTO 

JKe~aTe~bHO C APyrHx TOqeR speHHH. C~eAOBaTe~bHO, OTY a~bTepHaTHBY He 

c~eAyeT TIpHHHMaTb C~HmROM cepbeSHO. 



rOPO~CRon RJIIIMAT * 

BBE,1l;EHllE 

ypoaHHsa~HH TIpeACTaB~HeT COOOH BCeMHpHOe HB~eHHe: B HaCTOH~ee BpeMH 

30% Hace~eHHH seMHoro mapa xtHBeT B ropoAax, HaCqHTbIBaIO~Hx He MeHee qeM TIO 

5000 xtHTe~eH H 18% - B KpyTIHhlX ropoAax C oo~ee qeM TIO 100000 xtHTe~eH. 
II STH TIpOTIOp~HH OhlCTPO BospacTaIOT. ITOqTH BesAe B pasBHTbcr H pa3BHBaIO~Hx

CH cTpaHax KHPTIHq, KaMeHb, ~eMeHT, ~eOeHOqHhle TIOKPhlTHH 3aM8HHIOT TIO~H, 

WePMhl H ~eca TIO Mepe Taro KaK CTPOHTCH HOBhle ropOAa, paCTYT H rrpeBpa~aIOTCH 

B KpyTIHhle ropOACKHe ~eHTphl CYIIleCTByro~He ropOAa. ITOqTH BO Bcex CTpaHax ropOAa 

3aHHMaIOT Bce OO~bme H OO~bme TeppHTopHH, B pe3y~bTaTe qero B OO~bmHHCTBe 
HX SHaqHTe~bHhlH TIpO~eHT oo~eH TI~O~aAH TIOKphlBaIOT 3AaHHH. B AHrRHH H Y3~bce, 

HaTIpHMep, saCTpoeHHaH TI~O~aAb COCTaB~HeT oo~ee 12% oo~eH TI~O~aAH, a B 

KOH~e BeKa aHa COCTaBHT OKO~O 16%. 

OqeBHAHO, qTO ropoAcKaH cpeAa HB~HeTCH oKpyxteHHeM SHaqHTeRbHoH H 

pacTy~eH qaCTH Hace~eHHH seMHoro mapa. B pesy~bTaTe He c~eAyeT TepHTb H3 

BHAa TOT waKT, qTO eC~H 3AaHHH rpYTITIHpYIOTCH B TIOCe~KH, ropoAa - B KpyTIHhle 

ropoAcKHe ~eHTphl, TO XHMHqeCKHe H WHSHqeCKHe CBOHCTBa B03Ayxa, ~HpKy~HpyIO

~ero MextAY 3THMH SAaHHHMH, HaA HHMH H BHyTpH HX CHRbHO H3MeHHIOTCH. lls 

SToro o~eAyeT, qTO rOpOxtaHe TIPOBOAHT oO~bmyIO qaCTb CBoeH xtH3HH B OC060M 

K~HMaTe, H3MeHeHHOM qe~OBeKOM, HaHoo~ee HeTIpHHTHhle HB~eHHH KOToporo MOxtHO 

HSOextaTb TIpH pa3YMHOM TI~aHHpOBaHHH, B TO BpeMH KaK APyrHe HB~eHHH MoryT 

ObITb pa~HOHa~bHO HCTIO~b30BaHhl. ll3yqeHHe H3MeHeHHH, KOTophle ropoAa BHOCHT 

B K~HMaT, TIpeACTaB~HeT HHTepec, KOTOPhlH He HB~HeTCH qHCTO HayqHhlM; 3TH 

H3MeHeHHH HMeIOT.TIpaKTHqeCKOe SHaqeHHe C TOqKH 3peHHH qe~OBeqeCKOH OHO

K~HMaTo~orHH, TI~aHHpOBaHHH CTpOHTe~bCTBa H ypoaHH3a~HH. 

MeTeopO~OrHqeCKHe TIOC~eAcTBHHypoaHHsa~HH OTMeqa~HCb B TeqeHHe 

HeCKO~bKHX BeKOB; OAHaKO, AO 1900 r. HMe~OCb ~Hmb HeCKO~bKO TIOAPOOHhlX 

OTIHCaHHH H e~e MeHbmee qHC~O Hcc~eAoBaHHH ropoAcKoro KRHMaTa. C Tex TIOP 

B HHAHBHAya~bHoM H Ko~~eKTHBHOM TI~aHe Ohl~O TIpOBeAeHo MHoro HaoRIOAeHHH H 

TeOpeTHqeCKHX Hcc~eAoBaHHH TIO B~HHHHIO 3AaHHH Ha K~HMaT. 

* AeK~HH, TIpOqHTaHHaH Ha illecToM KOHrpecce BMO. 
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XAPAKTEP rOPO.TI:CKOrO KJIMMATA M Ero BJIMHHME HA KALIECTBO OKPY)KAIOmEM LIEJIOBEKA 

CPE.TI:hI 

B ropO~CKMX paHOHax a3pO~MHaMM~eCKoe B~MHHMe KOMrr~eKCHOH reOMeTpMM 

EM~oro rrpOCTpaHCTBa, TepMM~eCKMe M rM~pO~OrM"tleCKMe oc06eHHOCTM ropO~CKOH 

cpe~hl, Terr~o, 003~aBaeMoe rro~ B03~eHCTBMeM 06MeHa BemeCTB H pa3~M"tlHhlX 

rrpOQeCCOB ropeHMH, M H3MeHeHHhlH XMMM"tleCKMH COCTaB aTMoc¢ephl B~HHroT Ha 

C03~aHHe'K~HMaTa, KOTOPhlH O"tleHb OT~M~aeTCH OT K~MMaTa ce~bCKHX paHOHOB. 

Bo06me, rrpM rrpOHMKHOBeHMM B ropo~a CH~bHhlH BeTep oc~a6~HeTCH, c~a6hlH -

YCM~MBaeTCH; Typ6y~eHTHoCTb B03~yxa yBe~M"tlMBaeTCH, OTHOCMTe~bHaH B~aEHOCTb 

YMeHbmaeTCH, XMMM"tleCKMH COCTaB B03~yxa M3MeHHeTCH, rrpMTOK M rrOTepH pa~Ma

QMM COKpamaroTCH, TeMrrepaTypa 3Ha"tlMTe~bHO yBe~M"tlMBaeTCH, TYMaH CTaHOBMTCH 60-

~ee TI~OTHhlM, "tlaCThlM M TIpO~O~EMTe~bHhlM, M "tlaCTO yBe~M"tlMBaeTCH KO~H"tleCTBO 

oca~KOB. ITPM 3TOM HaM60~ee CM~bHhle H3MeHeHMH TIpOMCXO~HT B Typ6y~eHTHocTM 

H XMMH"tleCKOM COCTaBe B03~yxa • 

.TI:BMEeHMe B03~yxa Ha~ 3~aHMHMM M MeE~Y HMMM M oc06eHHo BOKpyr cOBpe

MeHHhlX He60cKpe60B HB~HeTCH O"tleHb BaEHhlM M xapaKTepHbIM 3~eMeHTOM ropo~-. 

CKoro K~MMaTa, KOTOPhlH "tlaCTO CTaBMT C~OEHhle rrp06~eMhl oKpYEaromeH cpe~hl. 

Eo~ee Toro, Typ6y~eHTHocTb B03~yxa HB~HeTCH EM3HeHHhlM ¢aKTopoM, KOHTpO~M

pyro~MM pacrrpe~e~eHMe ~pyrMx 3~eMeHToB, TaKMX KaK 3arpH3HeHMe B03~yxa M 

TeMrrepaTypa, M rr03ToMY ero M3y"tleHMe ~eEMT B OCHOBe M3y"tleHMH ropo~cKOH 

K~MMaTo~orMM B Qe~oM. 

Typ6y~eHTHoCTb B03~yxa, 06pa3yeMaH TIO~ B~MHHMeM BbICOKMX 3~aHMH -

~OMOB TMrra 6ameH M~M CTIM"tle-qgbIX Kop060K C03~aeT MHor~a TIO"tlTM HeBhlHOCHMble 

yC~OBHH cpe~hl ~~H rremeXO~OB B COCe~H1iX ToproBhlX QeHTpax. ITpMK~a~Hhle MC

c~e~OBaHMH CTaHOBHTCH Bce 60~ee M 60~ee He06xo~MMhlMM B Qe~HX M36eEaHMH 

TaKMX He6~arOTIpMHTHhlX B~MHHMH. 

Heo6xo~MMO TaKEe Y"tlMThlBaTb peEMM QMpKy~HQMH B03~yxa Ha~ ropo~oM 

TIpM TIpMHHTMM apxMTeKTypHhlX TI~aHOB M 06c~YEMBaHMM cOBpeMeHHhlX He60cKpe60B 

M,B 60~ee mMpoKoM cMbIC~e, rrpM TI~aHMpOBKe Qe~hlX ropo~oB; 3TO He06xo~MMO y"tlH

ThlBaTb, HaTIpMMep, ~~H 06eCrre"tleHMH HopMa~bHoH H He "tlpe3MepHOH BeHTM~HQMM 

y~MQ M paaYMHoro pa3MemeHMH orrpe~e~eHHhlX rrpOMhlm~eHHhlX YCTaHOBOK, 3~eKTpo-:

CTaHQMH M ~pyrMx 60~bmMX MCTO"tlHMKOB 3arpH3HeHMH aTMoc¢ephl. 

B 06~aCTM ropO~CKOH K~MMaTo~orMM 60~bmaH "tlaCTb Mo~e~eH aTMoc¢epHOH 

~M¢¢y3MM pa3pa6oTaHa Ha OCHOBe MCTO"tlHMKOB 3arpH3HeHMH B OTHOCHTe~bHO 

rrpOCTbIX K~MMaTM"tleCKMX M TorrOrpa¢M"tleCKMX yC~OBHHX. 11 O"tleHb pe~KO TIbITa~MCb 

YCTaHOBMTb 60~ee perrpe3eHTaTMBHhle, HO ropa3~0 C~OEHhle Mo~e~M 3MMCCMM M 

~M¢¢y3MM, xapaKTepM3yromMe ropO~CKMe 30Hhl. Heo6xo~MMO rrpOBeCTM eme 60~b

mee KO~M"tleCTBO Ha6~ro~eHMH, Mcc~e~OBaHMH M orrhlTOB, C TeM "tlT06hl pemMTb 

TaKMe TIp06~eMhl KaK 60KOBoe CMemeHMe 3arpH3HeHMH B ropO~CKMX 30Hax M B~MHHMe 

ropO~OB Ha Bhl6poChl :0:3 ~hlMOBhlX Tpy6, KOTophle BeTep rrepeHOCMT K ropO~CKOH 
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SOHe. 3TO HsyqeHHe npOCTpaHCTBeHHOrO pacnpe~e~eHHH aTMOCWepHOrO SarpHS
HeHHH B HaCe~eHHhIX nyHKTax nOSBO~H~O 6hI YCTaHOBHTh MO~e~H: .n;JIH npOrHOSH

pOBaHHH, OqeHh Ba~Hhle ~~H rOpO~CKOrO H Ce~hCKOrO n~aHHpOBaHHH; B qaCTHOCTH, 

~~H Onpe~eJIeHHH pacnO~o.~eHHH SOH, Tpe6YIOrqHx Cnen;Ha~bHOrO saKOHo.n;aTe~bCTBa 

no oxpaHe OT sarpHSHeHHH. YCTaHoB~eHHe CBHSH Me~~y ypOBHeM 3MHCCHH H 

MeCTHhIX KOHn;eHTpan;HH ~hlMa nOSBO~HeT Ha~eHThClI Ha ycnex, KOTOPhIH MO~HO O~H

~aTh OT YMeHhrneHHH 3MHCCHH ~a~e B OTHOCHTe~hHO He6o~hrnOH SOHe; O~HaKO, 

Heo6xo,ll,H-MO 6o~ee r~y6oKo HSyqHTh KOHTpaCThI, cyrqecTBYIOrqHe Me~.n;y 3MHCCHOHHOH 

cnoco6HOCThIO paS~HqHhIX BH~OB sarpHSHHTe~eH, KOTophle HMeIOTCH 06hIqHO B ro

po~ax, BK~IOqaH BhIx~onHhIe raShI aBTOMarnHH. B 06~aCTH ropO~CKOH K~HMaTo~orHH 

oc~6eHHO r~y6oKo c~e~yeT npOBO~HTh TepMHqeCKHe H ~HHaMHqeCKHe HCC~e,ll,OBa

HHH H Hcc~e~OBaHHH KaqeCTBa Bos~yxa Ha rOpO,ll,CKHX Y~Huax. 

rrOc~e Typ6y~eHTHoCTH Bos~yxa H sarpHSHeHHH aTMOCWePhl TpeThHM HaH-

6o~ee Ba~HhlM acneKTOM ropO~CKOH K~HMaTo~orHH HB~HeTCH B~HHHHe ropO~OB Ha 

ra~HoaKTHBHhlH 06MeH H Ten~OBOH 6a~aHC. 

3~eCh TaK~e peqh H~eT 0 r~y6oKoM HsyqeHHH KOMn~eKCHhIX WHSHqeCKHX npo

n;eCCOB. Hcc~e~OBaHHH nOKasa~H, qTO 06paTHoe pacceHHHe IT nor~orqeHHe CO~Heq

HhlX ~yqeH sarpHsHHIOrqeH ne~eHOH, npocTHpaIOrqeHcH Ha~ ropO~OM, qaCTO OKaShlBaIOT 

B~HHHHe Ha YMeHbrneHHe, HHor~a ~a~e Ha O~Hy nHTyIO qaCTb, npHeMa Ha seM~e 

KOpOTKOBO~HOBhIX ~yqeH. 

B SOHax C 60~brnHM sarpHSHeHHeM YMeHhrneHHe Mo~eT COCTaB~HTb no~oBHHy 

BH~HMhIX ~yqeH H 4/5 y~hTpaWHo~eTOBhIX, qTO yBe~HqHBaeT onaCHOCTh sarpHSHeHHH 

qepes aTMocWepy. Hao6opoT, 6oph6a npOTHB sarpHsHeHHH ~o~~Ha npHBecTH K yBe

~HqeHHro HHCO~Hn;HH, a TaK~e K qHCTOTe Bos~yxa. B n;eHTpe ~oH~oHa, HanpHMep, 

cpe~HHH HHCO~Hn;HH SHMOH COCTaB~HeT Tenepb 50%, T.e. 6o~brne, qeM OHa 6hl~a ~O 

npHHHTHH B 1956 r. Mep no OqHCTKe Bos~yxa. nOH~OH CTa~ MeCTOM ~HTe~bCTBa He 

TO~hKO 6o~ee qHCThIM H 6o~ee S~OpOBhIM, HO H HaMHoro 6o~ee CO~HeqHhIM. KpoMe 

Toro, B pesy~hTaTe yBe~HqeHHH HHCO~Hn;HH yBe~HqH~aCh npHseMHaH TeMrrepaTypa, 

yCH~HBaH TeM caMhIM Ten~oByIO Typ6y~eHTHocTh B Bos~yxe, qTO B CBOIO Oqepe~h 

B~HHeT Ha YMeUhrneHHe cpe~HeH KOHn;eHTpan;HH cepHHCToro rasa, H Bce 3TO 

npOHCXO~HT HeCMOTpH Ha yBe~HqeHHe 3MHCCHH. HaKOHen;, OqHrqeHHe Bos~yxa 

B ~OH~OHe y~yqrn4~O BH~HMOCTh. O~HaKO erqe OqeHh Tpy~HO BhlpaSHTh 3TH HSMe

HeHHH KO~HqeCTBeHHO, TaK KaK 3TO nOTpe6oBa~o 6hl 60~hrnorOKOHTpO~H sa 

npe~e~aMH ropO~CKOH SOHhl. 

Bo MHorHX ropo.n;ax 06hlqHO 6o~ee BhlCOKaH TeMnepaTypa saCTpoeHHoro 

npOCTpaHCTBa HB~HeTCH npe~MeTOM ~eTa~hHhIX Hcc~e~OBaHHH (CM. PHCYHOK). 

Hcc~e~OBaHHH rrOKasa~H TeCHYIO CBHSh Me~~y WOPMOH Ten~oro Bos~yxa H~H oqara 

Ten~a H WOPMOH H n~OTHOCThIO ropO~CKoro paSBHTHH. rrpOTH~eHHOCTb ropo~a 

HrpaeT MeHee Ba~HyR) pO~h, KaK 3TO CqHTa~OCh paHee, TaK KaK OTHOCHTe~bHO 

HHTeHCHBHhle OqarH Terr~a o6pasyIOTcH B ~OBO~hHO He6o~hrnHX ropo.n;ax, oco6eH

HO B cnOKOHHhle nepHO~hl. ~pyrHe Hcc~e~OBaHHH nOKasa~H, qTO OqarH Terr~a 
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HBJIHIOTCH rrOBepXHOCTHbIMI1 HBJIeHHHMH, rrpM KOTOPblX BepXHHe GTa)]{I1 OT,n;eJIhHbIX 

BhlCOKHX S,n;aHHH ~aCTO HaXO,n;HTCH Ha,n; OCHOBHOH MaCCOH TerrJIOrO BOS,n;yxa. 

ITOCKOJIbKY rroTpe6HQCTb B OTOrrJIeHHH BHyTpM S,n;aHMH SaBHCHT B 60JIhmeH CTe

rreHH OT TeMrrepaTypbI BHemHerO BOs,n;yxa, crren;:aaJIMCTbI rro BorrpocaM OTOnJIeHHH 

,n;OJIZHhl y~HThlBaTb HHTeHCHBHOCTh o~arOB TerrJIa, TaK KaK GTO MM nOSBOJIHeT SHa

~HTeJIbHO COKpaTHTb CTOHMOCTb OTOnJIeHMH B n;eHTpe ropo,n;a, r,n;e TeMrrepaTypa 

BOS,ll.yxa HO~bIO MOZ8T 6bITb Ha 10% Bhlme, ~eM B npMrOpO,1I,HOH SOHe. 

Orrpe,n;eJIeHHOe ~HCJIO ¢HsM~ecKMx Mo,n;eJIeH, COCTaBJIeHHhlX Ha OCHOBe Teope

TH~~CKHX M npaKTH~eCKHX MCCJIe,n;OBaHMH o~arOB TerrJIa, nOSBOJIBeT Ha,n;eBTbCB Ha 

BOSMOZHOCTb rrporHOSMpOBaHHH MHTeHCHBHOCTH BToro HBJIeHHR B MeCTHOM MacmTa6e. 

3TM rrporHOS~ 6y,n;YT rrpe,n;CTaBJIHTb MHTepec rrpez,n;e Bcero ,n;JIH Crren;HaJIHC

TOB,Msy~aIO~Hx sarpHSHeHHe Bos,n;yxa B ropo,n;aX,TaK KaK yze 6hlJIO rrOKasaHo,~TO 

o~arH TerrJIa o6pasyIOT Ha rrOBepXHOCTH n;HpKyJIHn;MIO Bos,n;yxa,HarrpaBJIeHHYIO K n;eHTpy 

ropo,n;a,KOTopaH MSMeHHeT pacrrpe,n;eJIeHHe sarpHSHMTeJIeH H co,n;eHcTByeT coxpaHeHHIO 

oco6eHHO CMJIbHhlX rpa,n;MeHTOB sarpHSHeHHH, 06HapYZHBaeMhlX Y rpaHHn; HaCeJIeH

HhlX rrYHKTOB. BOJIee BhlCOKaH TeMrrepaTypa MozeT paCCMaTpMBaTbCH JIH60 KaK 

rrpeMMy~ecTBo, JIH60 KaK Hey,n;o6cTBO B saBHCMMOCTH OT perHOHaJIbHbIX KJIMMaTM

~eCKMX YCJIOBHH. ITPH XOJIO,n;HOM KJIMMaTe MOZHO o6opy,n;OBaTb ropo,n;a TaKHM 

06paSOM, ~To6hl yBeJIH~HTb 6~arM Terr~a, B TO BpeMH KaK B ,n;pyrMx YCJIOBMHX 

MOZHO HSy~MTb 60JIee CMJIbHYIO Typ6YJIeHTHOCTb Bos,n;yxa C TeM, ~To6hl Ms6ezaTb 

saCTOH o~eHb TerrJIOrO Bos,n;yxa B rJIy6MHe yJIMn; M B sa~M~eHHhlX yKphlTHHX ,n;JIH 

rremexo,n;OB. 

HaKOHen;, ropo,n;CKHe KJIHMaTOJIOrM o~eHb saMHTepeCOBaHhl B MCCJIe,n;OBaHMH 

Toro, KaK ropo,n;CKaH SOHa HBJIHeTCH MHor,n;a rrpM~MHOH MeCTHoro yBeJIH~eHHH 

oca,n;KOB. CHeZHhle XJIOrrbH TaIOT HHor,n;a BO BpeMH rrpoxoz,n;eHHH ~epes o~arH 

TerrJIa, H B n;eJIOM JIeZa~HH Ha SeMJIe CHer Hc~esaeT 6hlCTpee Ha yJIHn;aX H B 

ropo,n;CKHX rrapKax, ~eM B rrpMropo,n;HOH sOHe.MaJIo HMeeTCH MaTepHaJIa no paSHHn;e, 

KOTopaH MozeT 6hlTb Mez,n;y 06~HM KOJIH~eCTBOM oca,n;KOB B ropo,n;ax H B coce,n;HHX 

CeJIbCKHX paHollax; BTa rrp06JIeMa, CJIe,n;oBaTeJIbHO, cJIa60 Hsy~eHa. CJIe,n;yeT 

rrpoBecTH MHOrO~HCJIeHHhle MeTeOpOJIOrH~eCKMe HCCJIe,n;OBaHHR rrpez,n;e ~eM onpe,n;e

JIHTb SHa~eHHe H MacmTa6 GTOrO RBJIeHHH, o,n;HaKO HMeIO~HXCH B HaCTOH~ee 

BpeMR MaTepHaJIOB ,n;ocTaTo~Ho, ~To6bl rrOCTaBHTb B TOT Borrpoc, KOTOPbIH He RB

JIReTCR ~HCTO Hay~HhlM, rrOCKOJIbKY B peSYJIhTaTe BTHX HCCJIe,n;OBaHlIH MOZHO 6hlJIO 

6hl HSMeHHTb, HarrpHMep, crroco6 YCTaHOBJIeHHH CHCTeM ocymeHHH JIHBHeBhlX BO,n;. 

Bb1BO~b1 

B HaCTOH~ee BpeMR Hsy~aIOTcH Bce YKasaHHble Bblme aCrreK'rbJ ropo,n;cKoH 

KJIHMaTOJIOrHH; o,n;HaKO, Heo6xo,n;HMO rrpOBo,n;HTb HOBhle HCCJIe,n;OBaHHR ,n;aze B pas

BHTbIX CTpaHax. KpOMe Toro, o~eHb MaJIO HCCJIe,n;OBaHbI 06paSOBaHHR B HHSKHX 

H BhlCOKHX mHpOTax H Heo6xo,n;HMO SarrOJIHHTb BTOT rrpo6eJI: ¢HSH~eCKHe Mo,n;eJIH, 

YCTaHOBJIeHHhle ,n;JIR o,n;Horo KJIHMaTa, He COOTBeTCTBYIOT 06RSaTeJIbHO ,n;pyroMy 

KJIHMaTY· 
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KaK H BO MHOrHX ~pyrHX pa3~e~aX rrpHK~a~HOH K~HMaTO~OrHH, Heo6xo~HMO 

~06HTbCH 60~bmerO, ~eM 8TO 6hl~O B npOm~OM, COOTBeTCTBHH Me~~y TeOpHeH H 

npaKTHKOH. MeTeOpO~OrH, cne~Ha~HCThl no ropO~CKOH K~HMaTo~orHH, apXHTeKTO

phl, HH~eHepbI, n~aHOBHKH H pa60THHKH 3~paBooxpaHeHHH ~O~~HbI COTpy~HH~aTb 

Me~~y C060H B ~e~HX 06MeHa CBe~eHHHMH H MHeHHHMH ~~H Toro, ~To6hl MaKCH

Ma~bHO HcnO~b30BaTb BhlrO~hl H YMeHbmHTb Hey~o6cTBa pa3~H~HhlX acrreKTOB 

ropO~CKoro K~HMaTa, KOTophle y~e H3BeCTHhl H KOTophle npe~CTOHT e~e yCTa-

HOBHTb. 3TH acneKTbI HB~HIOTCH H npo~o~~aIOT 6bIT.b Ba~HhlM 8Ko~orH~eCKHM 

8~eMeHTOM oKpy~aIO~eH ~e~OBeKa cpe~hl ~~H pacTy~ero KO~H~eCTBa Hace~eHHH 

3eMHoro mapa. 

ElKErO,ZJ;HAfI 
HAROIIJIEHHAfI 
TE~[IIEPATYPA 

HIIlKE 15,6°C (60°F) 
1951-1960 rr. 

(rpap;ychl <l>apeHreiiTa-l\Hn) 





llPIIl\IEIIEHIIE l\IETEOPOJIorUII ,lJ;JIH llJIAHHPOBAHHH HCllOJIJ.30IlAIIIIU 3EMEJIJ. If 
PA3l\IE~EHHH llPOMblmJIEHHOCTU 

,D;m. T. IhiTepcoH 

llpMMeHeHMe MeTeOpO~OrMM M K~MMaTO~OrMM ~~R perneHMR BonpOCOB 

~cnO~b30BaHMR 3eMe~b, n~aHMpOBaHMR ropO~OB M ngaHMpOBaHMR , 
pa3MemeHMR npOMhlrn~eHHOCTM 'IaCTO npMHOCMT BKOHOMM'IeCKYID H npaKTM'IeCKYID 
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nO~b3y- M nO~b3Y ~~R OKPYJKaIDmeH cpe~bI. B HeKOTopbIX c~y'Iax paCCMOTpeHMe 

K~MMaTO~OrM'IeCKMX_ BonpOCOB npe~rneCTBOBa~o n~aHMpOBaHM~ HOBhlX ropO~OB M~M 

peKOHCTPYKU;MM B 'IepTe ropo~a (HanpMMep, r. KMTMMaT, BpMTaHCKaR KO~YM6MR, 

KaHa~a M r. KO~YM6MR, MBpM~eH~, CIllA). ITPM n~aHMpOBaHMM ropo~a KHTHMaT 

cneU;Ha~HCThl B03paJKa~M npOTMB pa3pa6oTKH ~O~MHhl peKM, HeCMOTpR Ha TO, 

'ITO TaM He 6hl~O 3aperMcTpMpoBaHonaBo~KOB. O~HaKO ~o~KHa 6hl~a 3aTon~e

Ha Bc~e~cTBHe CTOKa BO~bI, noc~e~OBaBrnero 3a BbIPy6KOH ~eca H CTpOI1Te~b

CTBOM ropo~a. Boo6me rOBopR, MeTeopo~orHR MOJKeT 3Ha'IHTe~bHO rnHpe npHMe

HRTbCR B ~aHHhlX 06~acTRX no cpaBHeHMID C TeM, KaK OHa npHMeHReTCR B HaCTOR

~ee BpeMR. 

MeTeopo~orH MorYT BhlnYCKaTb ~Ba TMna nporH030B norO~hl; 06hl'IHhle npor

H03hl ~~R Hace~eHMR Ha O~HH - TpH ~HR M K~MMaTO~OrH'IeCKHe nporH03hl. 06hl'I

Hhle nporH03hl npe~ynpeJK~aIDT Hace~eHMe 06 OJKH~aIDmHXCR RB~eHHRx, TaKMX KaK 

JKapKaR noro~a H~M c~a6aR ~McnepcHR aTMoc<pePbI, conpOBO;K~aIDmaRCR BbICOKOH 

He npe~YCMaTpHBaeT HH<popMaU;HM ~~R KaKorO-~H60 onpe~e~eHHoro ~HR, a CKO

pee YKa3hlBaeT Ha CTaTMCTH'IeCKYID BepORTHOCTb Toro M~H MHoro RB~eHMR; HanpH

Mep, KJIMMaTO~OrM'IeCKMH nporH03 MOJKeT rrpe~CKa3aTb, 'ITO B TeqeHHe ~eCRTH ~eT 

nRTH~HeBHbIH npO~O~JKMTe~bHbIH 3aCTOH B03yxa B ~aHHOM MeCTe 6y~eT Ha6~ID~aTb

CR TpH pa3a. C nOMOmbID no~o6HOH MH<popMau;HM B~aCTH ropo~a MorYT ou;eHHTb 

B03MOJKHOe B03HMKHOBeHHe KpMTH'IeCKOH KOHu;eHTpaU;HM aTMOC<pePHbcr npHMeceH. 

TaKMM 06pa30M, K~MMaTO~OrM'IeCKMe nporH03hl 06eCne'IMBaIDT HH<popMaU;MID, KOTopaR 

MOJKeT McnO~b30BaTbCR B pa3~M'IHbcr 06~aCTRX n~aHMpOBaHMR. Y'IpeJK~eHMR HaU;MO

Ha~bHbcr MeTeopO~OrM'IeCKMX c~YJK6 3aMHTepeCOBaHhl B TaKOH K~MMaTO~OrM'IeCKOH 

MH<popMaU;MM, HeCMOTpR Ha TO, 'ITO TaKaR MH<popMaU;MR He Bcer~a nocTyrraeT pe

rY~RpHO. 

rr~AHHPOBAHHE HCllO~b30BAHHH 3EM~H 

B 06meM n~aHMpOBaHMM noce~eHMH y~o6HhlH Y'IaCTOK 3eM~H MOJKeT 6hlTb 

BbI6paH HeCKO~bKMMM cnoco6aMM. B BTOM c~y'Iae K~MMaTO~orM'IeCKaR MH<popMaU;MR 
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Mo~eT OKaSaTb rrOMO~h rrpM onpe~e~eHMM MeCTa nOCe~eHMH, y~MT~BaH TaKHe ~aK

TOPbI KaK B~M.fIHMe BbJ6poca npOMbIm~eHHbIX OTXO~OB B aToMcq,epy H BOSMO~HOCTh 

paCIDMpeHM.fI SOHhl OT~uxa. llOCKO~bKY Hace~eHMe seMHoro maya nOCTOHHHO yBe~M-

11MBaeTC.fI, rrpou;eHT seMe~b, Mcno~bsyeMhlx ~~.fI u;e~eM ropO~CKoro CTpOMTeJ1bCTBa, 

BospaCTaeT. Bce STO, Hap.fI~Y C nOTpe6J1eHMeM eCTeCTBeHHhlX pecypcOB, Bhl~BMra

eT Ha nepBoe MeCTO Bonpoc 06 s~~eKTMBHoM nJ]aHMpoBaHH~ II Jlcn0J1L30BaHHH 

MMeJO~MXC.fI B pacnOp.fI~eHMM seMe~b. HanpMMep, B HaCTOWJ,EE: :!oJ'sMB H3-2a nOBhlmeH

HbIX Tpe60BaHMM, KpMTMl1eCKMe C TOl1KM SpeHM.fI K~MMaT0J10rJlj'1 (·CI)j3.CTM TIJ18HHPYDT

C.fI ~~.fI oT~hlxa. CTpO.fI~MMC.fI ~hl~HbIM KypOpT Ha JO~HOM CKJ10HEo ALnaJ1al1CY.H=,: rop 10 

BOCTOl1HOM l1aCTM Coe~MHeHHhlx lliTaToB 6y~eT y~oB~eTBOpHTeJ1LHO pa60Ta1h ~Mmb 

rrpM MCKyccTBeHHoM BhlShlBaHMM CHera B AonO~HeHM~ K eCTeC~EeHHOMY CHErona~y. 

Paspa60TKe TaKMX Yl1aCTKOB, KaK napKM M sanOBe~HMKM CTIOC06CTBYJOT COTPY~HMKM 

sanOBe~HMKOB. Ho B TO ~e BpeM.fI KOMMepl1eCKMe u;e~M Tpe6yJOT pespa60TKM 

STMX ~e TeppMTopMM A~.fI npOMhlm~eHHOCTM, paS~Ml1HhlX no~pa3~eJ1eHMM, raBaHeM 

M T.~. TaKMM 06paSOM, AO~~Hhl 6hlTb c~opMy~MpoBaHhl Tpe60BaHM.fI HaCe~eHM.fI, 

KOTOPhl8 6hl rrpMHMMa~M BO BHMMaHMe MeTeopO~OrMl1eCKMe acneKT~ ~~.fI McnO~hSO

BaHM.fI TeppMTopMM TaKMM 06paSOM, l1T06hl Tpe6yeMoe pacmMpeHMe npOMhlm~eHHOCTM 

corrpOBo~~a~OCb coxpaHeHMeM Yl1aCTKOB ~~.fI OT~hlxa B MX no~yecTecTBeHHOM CO~ 

CTO.fIHMM. 

Yl1aCTKM,saHMMaeMhle KpynHhlMM CTO~Mu;aMM,BMAOMSMeH.fIJOT HeKOTophle KOM

nOHeHThl K~HMaTa no cpaBHeHMJO C eCTeCTBeHHhlMM. HaM60~ee SH8'lMTe~hHOM xapaK

TepMCTMKOM K~MMaTa ropo~a .fIB~.fIeTC.fI nOBhlIDeHHhlM HarpeB MJ1M OCTPOB Ten~a, 

KOTOPhlM HaM60~ee saMeTeH B HOl1HOe BpeM.fI, Kor~a rrpe06~a~aJOT 8HTMU;MKJ10HM-

ropo~a Mo~eT HeCKO~bKO yBe~Hl1MBaTbC.fI, Tor~a RaK CO~Hel1Ha.fI paAMaU;M.fI 11 

BM~MMOCTb YMeHbmaJOTC.fI Bc~eAcTBMe yBe~Ml1eHM.fI KOHu;eHTpaU;MH 3arpS3HHTeJ1eM. 

llOTOK MeCTHoro BeTpa B HM~HMX C~O.fIX Mo~eT KOHBeprMpOBaTb Ha~ TepPHTopMeM 

ropo~a, rrpMl1eM TaKOM rrpou;ecc, Bo06~e rOBOp.fI, npOMcxOAMT M6AJ1eHHee, 'leM B 

c~yl1ae perMOHa~bHoro nOTOKa. Bo~ee Toro, l1aCTO B6~M3M nOCTpoeK nOTOK BeTpa 

SHal1MT8~bHO MSM8H.fIeTC.fI no cpaBH8HMJO C nOTOKOM Ha OTKPhlTOti M8CTH0CT11. Me

Teopo~orM MoryT OKasaTb nOMO~b B STOM HanpaB~eHMM, Yl111ThlBaS no~oGHhle K~M

MaTMl1eCKMe .fIBJ1eHM.fI npM n~aHMpOBaHMM ropOACKoro CTpOMTe~hcTBa. 

C TOl1KM SpeHM.fI oKpy~aJO~eM cpeAhl rro~eSHhlM .fIB~.fIeTC.fI n~aHMpoBaHMe 

ropoAcKMX TeppMTopMM C cosAaHMeM napKoB M~M Ise~eHhlX" SOH. llS],leHH.fI n~OT

HOCTb saCTpOMKM M KO~Ml1eCTBO se~eHhlX SOH, MO~HO AO HeKOTopOM CTeneHH KOH

TpO~MpoBaTb MHTeHCMBHOCTb OCTpOBa Ten~a B ropoAe. TaKMM 06P2S0M, B TeIUOM 

K~MMaTe MHTeHCMBHOCTb OCTpOBa Ten~a B ropOAe Mo~eT 6hlTb YMeHbmeHa nYTeM 

l1epeAOBaHM.fI nOCTpoeK, se~eHhlX SOH M TeHMCThlX AepeBbeB M B STOM CJ1Yl1ae 

Mo~eT 6hlTb YMeHbmeHa CMepTHOCTb HaCe~eHM.fI M HeYA06cTBO McnhlThlBaeMoe MM BO 

BpeM.fI ~~MTe~bHhlX nepMOAOB ~aphl. ~pyrMM npeMMy~ecTBoM se~eHbIX SOH B ropo-

Aax .fIBJ1HeTCH 60~ee HMSKMM ypOBeHb KOHu;eHTpaU;MM Sarp.fISHMTe~eM. ~epeBbH, 

oc06eHHO xBoMHhle, s~~eKTMBHO YAa~.fIJOT HeKOTophle npMMeCM MS BosAyxa, npOXOA.fI

II\ero l1epes HMx.Rl.SMe~a.fI SeJ1EHbIe SORbI Me~AY MCTOl1HMKaMM Sarp.fISHeHM.fI, CneIJ;MaJ1MCTbI, 
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3aHHMaID~HeCH rr~aHHpOBaHHeM ropo~a, MOrYT yBe~H~HTb pa3pe~eHHe 3THX rrpHMeCeH. 

rrOCKO~bKY TaKHe ~epeBbH rrpHr~ymaIDT myM OT HCTO~HHKOB, rrpOXO~H~HX ~epe3 HHX, 

3a~HTHhle HaCa~~eHHH B~O~b OOO~HH mocce CMOrYT 3Ha~HTe~bHO y~yqmHTh yC~OBHH 

~H3HH B O~H3~e~a~HX KBapTa~aX. 

K~HMaTo~orHH BTOpraeTCH BO MHOrHe OO~aCTH rr~aHHpOBaHHH H HCrrO~b30-

BaHHH rOpO~CKOH TeppHTOpHH. EC~H yqHTbIBaTb K~HMaTHqeCKHe <paKTOPbI rrpH 

rrpOeKTHpOBaHHH 3~aHHH, TO MO~HO rro~yqHTb rrpHOhl~b OT 10 ~o 20% B ro~ 3a 

CqeT YMeHbmeHHH pacxo~oB Ha OTorr~eHHe H ox~a~~eHHe. HarrpHMep, y~aqHbIH 

BhlO~p pa3Mepa H pacrro~o~eHHH OKOH Mo~eT ~aTb ~orro~HHTe~bHhlH HarpeB 3a CqeT 

CO~HeqHOH pa~Han;HH. XBoHHble ~epeBbH, rroca~eHiIhIe C XO~O.n;HOH rro~BeTpeHHoH 

CTOPOHhl, coxpaHHIDT Terr~o 3~aHHH B TeqeHHe 3HMhl, Tor~a KaK ~HCTBeHHhle 

~epeBbH rroca~eHHhle C CO~HeqHOH CTOPOHhl, rrOHH~aIDT TeMrrepaTYPY B TeqeHHe ~eTa. 

K~HMaTOJIOrH~eCKHe rrporHo3bI MoryT TaKlKe rrpe~ocTaBHTb cTpoHTe~HM H crren;Ha~HC

TaM rro rr~aHHpOBaHHID HH<popMan;HID OTHOCHTe~bHO BepOHTHOCTH CYPOBOH rrorO~hl. 

HarrpHMep, CTaTHCTHqeCKH MO~HO YCTaHOBHTb ~acToTy rrOHB~eHHH CH~bHbIT B8TPOB, 

CH~bHhlX ~OlK~eH H rraBO~KOB, CH~bHoro CHerorra~a, rrpHope~HOH mTopMOBOH 3hlOH 

H rrp. 8Ta HHwopMan;HH Mo~eT HcrrO~b30BaTbCH B KaqeCTBe PYKOBO~CTBa ~~H pa3Me

~eHHH rrpOMhlm~eHHhlx rrpe~rrpHHTHH, 3aBHCH~HX OT rrorO~hl, a TaKlKe 30H OT~bITa. 

O~HaKO 3TH CTaTHCTH~eCKHe ~aHHhle ~O~~Hhl rrpHMeHHTbCH C HeKOTopOH OCTOpO~

HOCTbID, rrOCKO~bKY K~HMaT Mo~eT H3MeHHTbCH OT ~eCHTH~eTHH K ~eCHTH~eTHID 

Hero HeJIb3H CqHTaTb CTaTH~HhlM. TaK, CHCTeMhl ooorpeBa HeKOTophlX 3~aHHH, 

pa3paOOTaHHhle ~~H Terr~hlX 30-x H 40-x ro~oB, B TeqeHHe oo~ee rrpox~a~HhlX 

60-x rO~OB paOOTa~H He 3<p<peKTHBHO. 

K~HMaTo~orH~eCKoe rr~aHHpOBaHHe MOlKeT .3<p<peKTHBHO rrpHMeHHTbCH ~~H 

CTpOHT·e~bHhlX rrpoeKTOB B oo~ee KpyrrHblx ropo~ax (HarrpHMep, pa3Me~eHHe H 

paOOTa a3porropTa). OpraHH3an;HH H aBHaKOMrraHHH TeprrHT YOhlTKH H HcrrhlThlBaIDT 

HeY~OOCTBa, Kor~a B03HHKaeT HeOOXO~HMOCTb 3aKphlTb a3porropT H3-3a rr~oxHX 

rrOrO~HbIT yC~6BHH. 8~eMeHThl K~HMaTa TaKlKe ~O~~Hhl rrpHHHMaTbCH BO BHHMaHHe 

rrpH KOHCTpYHpOBaHHH crropTHBHhlX COOPYlKeHHH. B r. XbIDCTOH, Texac, CiliA, 

r~e ~eTO OObNHO ohlBaeT lKapKHM H B~alKHhlM, obm rrocTpoeH rrocToHHHbIH Kyrro~, 

rrpHKphlBaID~HH oeHcoo~bHYID II~o~a~Ky. Ha oCTa~bHoH TeppHTopHH cTa~HoHa Ohl~H 

yCTaHoB~eHhl KOH~Hn;HoHepbI H CeHqaC ~IDoaH Hrpa rrpoBo~HTCH rrpH O~HHaKOBbIX 

yC~OBHHX rroro~hl. B oo~ee KpyrrHoM MacmTaoe K~HMaTO~OrHqeCKHe KOHcy~bTan;HH 

MoryT OKa3aTb rroMo~b rrpH rr~aHHpoBaHHH mocceHHhlX H lKe~e3HhlX ~opor, coe~HHH

IDlI\HX pa3~HqHhle ropo~a. B YCJIOBHHX, Kor~a 3arpy~eHHble aBToTpacchl CKphlTbI 

rr~OTHbIM TYMaHoM, npoHcxo~HT oO~bmoe KO~H~eCTBO aBToMoOH~bHbIT KaTocTpo<p. 

EC~H MOlKHO orrpe~e~HTb paHoHhl, r~e ~aCTO Hao~ID~aeTcH TYMaH, qTO,BH~HMO,CBH-

3aHO C Torrorpa<pHqeCKHMH xapaKTepHCTHKaMH, TO CTpOHTe~bCTBO ~oporH c~e~yeT 

BeCTH TaKHM oopa30M, qTOOhl OOOHTH 3TH paHOHhl. 
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PA3MEIUEHME llPOMhlffiJIEHHOCTM 

KJIHMaTH'-I8CKH8 CQ06pa:>K8HHH OTHOCHT8JIbHO paSM8m8HHH npOMhIIIIJI8HHOCTH 

OTHOCHTCH B OCHOBHOM K paSJIH'-IHhlM aCn8KTaM Ka'-I8CTBa Bos~yxa. ECJIH np8~nO

JIara8TCH, '-ITO KaK08-TO Onp8~8JI8HH08 np8.n;npHHTH8 6Y~8T Bhl6paChIBaTb B aTMOC

W8PY ~aHH08 KOJIH'-I8CTBO SarpHSHHT8JI8M H8SaBHCHMO OT 8rO M8CTOnOJIO:>K8HHH, TO 

npHM8H8HVt8 1~,lIH,,(::\';'OJIOrH'-I8CKOrO aHaJIHSa npH Bhl6op8 M8CTa MO:>K8T YM8HbIlIMTb 

KOH~8HTpa~HH SarpHSHMT8JI8M B OKPY:>KaIDm8M Cp8~8 no KpaMH8M M8p8 BHYTPH npo

MhlIlIJI8HHOrO KOMnJI8Kca. HaH6oJI88 Ba:>KHhlMH M8T80pOJIOrH'-I8CKHMH napaM8TpaMH, 

BJIHHIDmHMH Ha ~Hcn8pCHID sarpHSHHT8JI8M HBJIHIDTCH: HanpaBJI8HH8 B8Tpa, CKOPOCTb 

B8Tpa, BhlCOTa B8pTHKaJIbHOrO n8p8M8I1IHBaHHH (TO~mHHa CJIOH aTMOCW8Phl, B KOTO-

.pOM npOHcxO~HT n8p8M8IIIHBaHH8 npHM8ceM, Bhl~8JI8HHhlX C· nOB8pxHOCTH S8MJIH) H 

Typ6YJI8HTHOCTb aTMocWephl. H8KOTOPhl8 Y'-IaCTKH MorYT OKasaTbCH 60JIe8 npH

rO~HhlMH ~JIH paSM8m8HHH npOMhlIIIJI8HHhlX np8~npHHTHM no cpaBHeHHID C ~pyrHMM, 

saBHCHmHMH OT HSM8H8HHH STHX napaMeTpOB Ha nJIOma~H, saHMMa8MOM KpynHhlM 

CTOJIH'-IHhlM ropO~OM, '-ITO '-IaCTO CBHsaHO C TonOrpaWH'-I8CKHMH xapaKT8pMCTHKaMM. 

B 60JI8e KpynHoM MaCIIITa6e KJIHMaTO~orHH 06IIIHPHhlX CHCT8M norO~hl,BKJIID'-IaH Cp8~

HH8 nOJIO:>KeHHH ~HKJIOHOB,aHTM~HKJIOHOB,WpOHTOB H T.~. H JIOKaJIbHhlX M8TeOpOJIOrH

'-I8CKHX YCJIOBHM, nOMO:>KeT Bhl6paTb JIY'-IIIIH8 Cp8~HH8 YCJIOBHH ~Hcrr8pCHH npHM8C8M 

B H8KOTOPhlX 06JIaCTHX paMoHa no cpaBH8HHID C ~pyrHMH 06JIaCTHMH. 

Onp8~8JI8HHhle TonOrpaWH'-I8CKH8 xapaKT8pHcTHKH MoryT HSM8HHTb 06mH8 

M8T80pOJIOrH'-I8CKH8 YCJIOBHH H, CJI8~OBaT8JIbHO, nOBJIHHTb Ha ~Hcn8pcMID sarpHsHH

T8JI8~. ,UBYMH TaKHMH xapaKT8pHcTHKaMH HBJIHIDTCH 06IIIMPHhl8 ~OJIHHhl H aKBaTopHH. 

BHYTP8HHHH 06JIaCTb ~OJIHHhl '-IaCTO samHm8Ha 'OT o6mero nOTOKa B8Tpa H nosToMY 

B STOM 06JIaCTH Ha6JIID~aIDTCH 60JIee CJIa6hl8 BeTPhl no cpaBH8HHID C 6JIMSJI8:>KamHMH 

BOSBhlIII8HHOCTHMH. EOJI88 Toro, HHB8PCHH T8Mn8paTyphl, '-IaCTO Ha6JIID~aIDmH8CH 

B ~OJIHHaX, HSOJIHPYIDT HHepTHyID HH:>KHIDID aTMocW8PY ~OJIHHhl OT BepxH8M. TaKHM 

06pasoM, nOCKOJIbKY sarpHSHHTeJIH, Bhlnym8HHhle B BOS~yX ~OJIHHhl, KaK npaBMJIO 

~OBOJIbHO Me~JI8HHO nO~B8praIDTcH ~Hcn8pCHH, TO TaKH8 06JIaCTH saB8~OMO H8-

:>K8JIaT8JIbHhl ~JIH paSMem8HHH npOMhlIIIJI8HHOCTH. 

B6JIHSH 60JIbIlIMX OS8P H OK8aHOB 6PHS C CyiliH HJIH C MOpH '-IaCTO flBJIH8TCH 

P8SYJIbTaTOM paSHH~hl B T8Mn8paTypax BO~hl H CYiliH. EPHS ~y8T C MOpH B 

.n;H8BH08 BP8Mfl, a CO CTOPOHhl CYIIIH - HO'-IbID. ECJIH nOTOK B8Tpa cJIa6, TO 

CM8Ha CYTO'-IHOrO ~HKJIa MopCKoro 6pHsa npHBO~HT K TOMY, '-ITO '-IaCTb sarpHSH8H

Horo npHM8CHMH Bos~yxa y~aJIHeTCfl HS ~aHHOM M8CTHOCTH H BOSBpama8TCfl TOJIbKO 

npH HSM8HeHHH HanpaBJI8HHH B8Tpa. TaKH8 flBJI8HHH n8p8M8Hhl HanpaBJI8HHH 

M8CTHoro B8Tpa xapaKTepHhl ~JIH paMoHa JIoc-AH.n;:>K8JI8ca. 

B ~OnOJIH8HH8 K M8TeOSJI8M8HTaM, xapaKT8pHhlM ~JIH ropo.n;cKOM SOHhl,MO:>KHO 

npHM8HflTb ~pyrH8 MeT80pOJIOrH'-IeCKHe WaKTophI npH p8III8HHH sa~a'-I HH~ycTpHaJIbHO

ro CTPOHT8JIbCTBa. OCHOBHhlM YCJIOBH8M HBJIHeTCH pasM8m8HH8 HCTO'-IHHKOB sarpfls

HeHHfl C no.n;BeTp8HHoH CTOPOHhl OT :>KHJIbH H a.n;MHHHcTpaTHBHh~ s~aHHH. O~HaKo 

•• 1 
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HaHOOJIee rrpe,ll;rI01J:THTeJIhHbIM B 3TOM CMbICJIe HBJI.ffeTC.ff He rrpeOOJIa,n;aIOII\ee HarrpaBJIe

HHe BeTpa, a TO HarrpaBJIeHHe, rrpH KOTOPOM B oKpy~aIOII\eH cpe,n;e HaOJIIO,n;aeTC.ff 

MaKCHMaJIhHa.ff KOH~eHTpa~H.ff 3arp.ff3HHTeJIeH (HarrpHMep, B rrepHO,n; oce,n;aHH.ff 

KorrOTH, CJIaOOH ,n;HcrrepCHH aTMoc~epbI HJIH B rrepHo,n;bI MaKCHMaJIhHOH HHTeHCHB

HOCTH BbIOpOCOB). llOBe,n;eHHe JIOKaJIhHOrO BeTpa BOJIH3H 3,n;aHHH KaK rrpaBHJIO 

COBeprneHHO He rroxo~e Ha rrOBe,n;eHHe TaKoro BeTpa B YCJIOBH.ffX POBHOH MeCTHOCTH, 

H 3arp.ff3HHTeJIH, BbIopaCbIBaeMbIe HH3KHMH TpyoaMH H BeHTHJI.ff~HOHHbIMH rnaXTaMH 

3,n;aH~H, DbICTPO ,n;OCTHraIOT 3eMJIH H C03,n;aIOT B rrOBepXHOCTOM CJI08 BbICOKHH ypo

B8Hh KOH~eHTpa~HH. B rrpOTHBOrrOJIO~HOCTh 3TOMY 3arp.ff3HHTeJIH, BbIopaCbIBa

eMbIe H3 BbICOKHX TPYO, ,n;OBOJIhHO 1J:aCTO ycrreBaIOT paCTBOpHThC.ff He ,n;OCTHra.ff 

rrOBepXHOCTH 3eMJIH. HeCMOTp.ff Ha TO, 1J:TO BbICOKHe TpyObI He MoryT BCe~eJIO 

orrpe,n;eJI.ffTh KOHTPOJIh 3a 3arp.ff3HeHHeM, HeKOTopbIe Crre~HaJIHCTbI orrpaB,n;bIBaIOT HX 

HCrrOJIh30BaHHe. BorrpOCbI BbIoopa Heooxo,n;HMOH BbICOTbI H KOHCTpyK~HH TaKHX 

TPYO C T01J:KH 3peHH.ff CTOHMOCTH H YMeHhrneHH.ff ypOBH.ff 3arp.ff3HeHH.ff y rrOBepXHOC

TH 3eMJIH rrp.ffMO CB.ff3aHbI co 3HaHHeM MeCTHoro KJIHMaTa. KpaTKOCp01J:HbIe rrporHO-

3bI rroro,n;bI MO~HO HCrrOJIh30BaTh ,n;JI.ff perYJIHpOBaHH.ff BbIopoca rrpOMblrnJIeHHbIX OTXO

,n;OB. llPH rrOJIHOM oe3BeTpHH BbIOpOC 3arp.ff3HeHHH Heooxo,n;HMO YMeHhrnaTh ,n;o 

TaKOH CTerreHH, 1J:TOObI KOH~eHTpa~H.ff 3arpk3HHTeJIeH B oKpy~aIOII\eH cpe,n;e He 

,n;OCTHraJIa KpHTH1J:eCKOrO ypOBH.ff. 

ECJIH BeCh paHOH paccMaTpHBaeTC.ff C T01J:KH 3peHH.ff pa3MeII\eHH.ff HOBoro 

rrpOMbIrnJIeHHOrO KOMrrJIeKCa, TO Heooxo,n;HMO OOJIee ,n;eTaJIhHO Y1J:HTbIBaTh KJIHMaTH-

1J:eCKHe acrreKTbI. Y1J:aCTKH BHYTPH paCCMaTpHBaeMoro paHOHa, B03MO~HO, 

HMeIOT rrOXO~HH, HO Heo,n;Hopo,n;HbIH KJIHMaT, H TaKHe H3MeHeHH.ff MorYT OKa3aTh 

3Ha1J:HTeJIhHOe BJIH.ffHHe Ha ,n;HcrrepCHIO rrpHMeceH. Kor,n;a BbIoHpaIOTC.ff Y1J:aCTKH 

,n;JI.ff rrpoMbIrn~eHHbIX KOMrrJIeKCOB, OOJIa,n;aIOII\HX orrpe,n;eJIeHHbIM rrOTeH~HaJIOM 3arp.ff3He

HH.ff, Heooxo,n;HMO Y1J:HTbIBaTh TaKHe ~aKToPbI, KaK perHOH8.JIb[-II:I'~ H3MeHeHeHH.ff ,n;HC

rrepcHH aTMoc~epbI, rrOBTOp.ffeMOCTh YCJIOBHH 3aCTO.ff H rrpeOOJIa,n;aIOII\He HarrpaBJIeHH.ff 

BeTpa. 

OCHOBHbIM MeTo,n;oM, Y1J:HTbIBaIOII\HM OOJIhrnHHCTBo TaKHX KOH~err~HH, ocooeH-

HO Tex, KOTopbIe OTHOC.ffTC.ff K 3arp.ff3HeHHIO B03,n;yxa, .ffBJI.ffeTC.ff MaTe-

MaTH1J:eCKa.ff Mo,n;eJIh ,n;HcrrepcHH aTMoc~epbI B KpyrrHbIx CTOJIH1J:HbIT ropo,n;ax. B TaKHX 

MO,n;8JI.ffX HCrrOJIh3YIOTC.ff rrpeOOJIa,n;aIOII\He MeTeOpOJIOrH1J:eCKHe yCJIOBH.ff ,n;JI.ff o~eHKH 

BJIH.ffHH.ff cOBoKyrrHocTH HCT01J:HHKOB 3arp.ff3HeHH.ff Ha ypoBeHh KOH~eHTpa~HH 3a

rp.ff3HHTeJIeH Ha ,n;aHHOM Y1J:aCTKe. Mo,n;eJIH JIerKO rrpHMeH.ffTh ,n;JI.ff orrpe,n;eJIeHH.ff 

3~~eKTa ,n;ooaBJIeHH.ff HJIH HCKJII01J:eHH.ff HCT01J:HHKa JIHOO HCT01J:HHKOB Ha MrHOBeHHoe 

rr03BOJI.ffIOT B03rrpoH3BecTH rr01J:TH JIIOOOH THrr HCT01J:HHKa,oy,n;h TO Tpyoa HJIH rrOTOK 

aBTOMOOHJIeH Ha rreperpy~eHHoM rnocce. HeCMOTp.ff Ha TO, 1J:TO HHTeHCHBHoe Mo,n;e

JIHpOBaHHe y~e rrpOBe,n;eHO ,n;JI.ff crre~H~H1J:eCKHX ropo,n;CKHX Y1J:aCTKOB, OCTaeTC.ff 

rrpo,n;eJIaTh OOJIhrnyIO paOOTY ,n;o Toro BpeMeHH, Kor,n;a TaKHe Mo,n;eJIH Oy,n;YT rnHpOKO 

MCrrOJIh30BaThC.ff C rapaHTHpOBaHHOH T01J:HOCThIO. B rrepByIO 01J:epe,n;h TaKHe Mo,n;eJIH 

,n;OJI~HbI JIY1J:rne Y1J:HTbIBaTh BJIH.ffHHe XHMH1J:eCKHX rrpeBpaII\eHHH H eCTeCTBeHHoe y,n;a

JIeHHe 3arp.ff3H.ffIOII\HX rrpHMeceH. 





CTPOUTEJlbHAH KJIlnUATOJIOl'lIH 

X. PHA 

CTOH~YID H3 KY~hTYPHbcr, CO~Ha~hHbcr H ¢H3H~eCKHX aCrreKTOB. 

~TO ¢H3H~eCKHe aCrreKTbI COCTaBJIHIDT ~Hmh He3Ha~HTe~hHYID ~aCTh ¢opMHpyeMblx 

~e~QBeKOM rrpe~cTaB~eHHH 06 oKpy~aID~eH ero cpe~e. 3TO crrpaBe~~HBo ~Hmh ~o 

Tex rrop, rrOKa ¢H3H~eCKoe oKpy~eHHe He Ha~HHaeT OKa3hlBaTh He6~arorrpHHTHoro 

B03~eHCTBHH Ha ~e~OBeKa. B ropo~ax,0~HaKo,3TO He6~arorrpHHTHoe B03~eH

CTBHe Ha~HHaeT rrpH06peTaTh 60JIhmOe 3Ha~eHHe. B pH~e c~y~aeB 3arpH3HeHHe 

aTMoc¢ephl HBH~OCh rrpH~HHOH BpeMeHHoro pOCTa CMepTHOCTH, Kor~a ero ~eHCTBHe 

yCH~HBa~OCh He6~arorrpHHTHhlMH MeTeopo~orH~eCKHMH yC~OBHHMH. ~a~e rrpH HOp~ 

Ma~hHbcr yC~OBHHX 3arpH3HeHHe aTMoc¢ephl Mo~eT OKa3hlBaTh Bpe~Hoe yCTOH~HBoe 

B03~eHCTBHe Ha ~H3Hh ~e~OBeKa, ~H'BOTHhlX H paCTeHHH. KpOMe Toro rrOCTerreH

HO yxy~maeTcH mYMOBOH K~HMaT.Ec~H He6Y~YT HaH~eHhl 60~ee cOBepmeHHhle cpe~

CTBa 60Ph6hl C ~eHCTBHeM 3THX waKTopOB ¢HSH~eCKOH oKpy~aID~eH cpe~hl, TO 

~epes HeCKO~hKO ~eCHTH~eTHH 60~hmaH ~aCTh Hace~eHHH MHpa 6y~eT rropa~eHa 

paCCTpOHCTBOM rrCHXHKH 6~aro~ap~ mYMaM. 

C~e~yeT rrpe~rrpHHHTh 3HeprH~Hhle Mephl C ~e~hID rrpe~OTBpaTHTh TaKoe 

paSBHTHe, KOTopoe rrpHBe~eT K TOMY, ~TO Ka~eCTBO ¢HSH~eCKOH oKpy~aID~eH 

cpe~bI B 6y~y~eM CTaHeT a6CO~IDTHO HerrpHeM~eMbIM. lITO KacaeTCH sarpHSHeHHOCTH 

aTMoc¢ephl, TO rrO~HTH~eCKHe ~eHTe~H H a~MHHHCTpaTophl Ha~a~H rrpe~rrpHHHMaTh 

marH, Ha' OCHOBe SHaHHH, KOTopble HMeIDTCH B HameM paorropH~eHHH B HaCTOH-

~ee BpeMH, a TaK~e Ha~a~H rrpOBe~eHHe Hcc~e~OBaHHH, HMeID~HX ~e~hID y~y~meHHe 

HH¢opMa~HH, Ha OCHOBaHHH KOTOPOH 6Y~YT rrpHHHThl pemeHHH B 6y~y~eM. Ba~HO, 

O~HaKO, HapH~y C 3TOH pa60TOH paCCMOTpeTh ~pyrHe ~epThl ¢HSH~eCKOH oKpy~aID

~eH cpe~hl CTeM, ~To6hl 6hl~O BOSMO~HO Hs6e~aTh He orrpaB~aHHoro He06xo~H

MOCThID yxy~meHHH oKpy~aID~eH cpe~hl. EC~H HamH SHaHHH 6Y~YT YCOBepmeHCTBO

BaThCH, Mhl CMo~eM cos~aTh rrpHeM~eMyID oKpy~aID~yID cpe~y rrpH Tex ~e saTpaTax, 

~TO H rrpH rrpOBe~eHHH rrO~HTHKH HeBMemaTeJIhCTBa, KOTopaH HMeeT CBOHM pesyJIh

TaTOM cos~aHHe He6JIarOrrpHHTHhlX yC~OBHH oKpy~aID~eH cpe~hl. llT06hl 3TO OKa

sa~OCh BOSMO~HbIM, MbI ~O~~HbI SHaTh, KaK B :r:aCTOH~ee BpeMH MO~HO Bos~eHCTBOBaTh 
Ha pacrrpe~e~eHHe TeMrrepaTyphl Bos~yxa, COJIHe~HyID pa~Ha~HID, BeTep H oca~KH B 

Herrocpe~CTBeHHO oKpy~aID~eH ~e~OBeKa cpe~e 0 KpOMe Toro MbI ~OJI~HbI SHaTh, KaK 

BsaHMo~eHCTBYIDT 3TH 3~eMeHThl, ~JIH Toro ~T06hl 6~arorrpHHTHO Bo~~eHCTBOBaTb sa 

oKpy~aID~yID cpe~y, y~y~mHTh YCJIOBHH ~HSHH paCTeHHH H COKpaTHTh ~o MHHHMyMa 

paspymHTe~hHoe Bos~eHCTBHe K~HMaTa Ha s~aHHH H YCTaHOBKH. He06xo~HMO rr03TO

MY, ~To6bI y Hac HMeJIHCh ¢yH~aMeHTa~hHble Me~OTpac~eBble SHaHHH rro paSJIH~HbIM 
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acrreRTaM CTpOHTeJIbH-OH RJIHMaTOJIOrHH ,n;JI.f.[ Taro, qT06hI MhI MOrJIH C03,n;aTb - B 

npe,n;eJIax peaJIbHO CYII\eCTBYIOII\eH GROHOMHqeCROH 6a3hI - OrrTHMaJIbHhle YCJIOBHff 

oRpy~aIOII\eH cpe,n;hl ,n;JI.f.[ rrOBce,n;HeBHOH ~H3HH qeJIOBeRa. 

3HA~EHME METEOPO~OrM~ECKMX ~HHX 

OCHOBHhle ,n;aHHhle ,n;JIff GTOrO co~ep~aTCff B MeTeOpOJIOrHqeCROH 

HHwopMa~HH a TOM, KaRHM 06pa30M MaKpOKJIHMaT nOCTerreHHO H3MeHffeTC.f.[ 

B pe3YJIbTaTe marOB, rrpe,n;rrpHHHMaeMhIX Ha pa3JIHqHhIX ypOBHffX B xo,n;e WH3HqeCKO

ro rrJIaHHpOBaHH.f.[. 

Ha perHOHaJIbHOM ypOBHe CTpOHTeJIbHaff ,n;effTeJIbHOCTb, TaKaff KaK pa3Me

II\eHHe rrpOMhlmJIeHHOCTH, ceTeH CBff3H H aGpOnOpTOB BJIHffeT Ha rrepBOHaqaJIbHhlH 

MaKpOKJIHMaT. B pe3YJIbTaTe GMHCCHH TerrJIa, 3arpff3HHTeJIeH aTMocwePhl H C03-

,n;aHHff mYMOB perHOHaJIbHOe WH3HqeCKOe rrJIaHHpOBaHHe C03,n;aeT perHOHaJIbHhlH 

RJIHMaT, ROTOPhlH onpe,n;eJI.f.[eTCff pa3MeII\eHHeM GTHX HCTOqHHKOB Sarp.f.[3HeHHff, 

rocno,n;CTBYIOII\HMH BeTpaMH H qaCTOTOH TaKHX ffBJIeHHH, KaK HHBepCHH H oca,n;KH. 

B CBOIO Oqepe,n;b perHOHaJIbHhlH KJIHMaT rro,n;BepraeTCff B03,n;eHCTBHIO 3aCTpoeH

HhIX paHOHOB, KOTophle CBoeH TorrorpaWHeH, OXBaTOM TeppHTopHH H GMHCCHeH Terr

JIa, 3arpff3HHTeJIeH aTMocwephI H mYMOM C03,n;aIOT ropo,n;CKOH KJIHMaT, B CBOIO Oqepe,n;b 

xapaRTepH3YIOII\HHC.f.[ rrOBhlmeHHhlMH 3arp.f.[3HeHHOCTbIO B03,n;yxa,mYMaMH,06JIaqHOCTbIO, 

60JIee BhlCOROH cpe,n;HeH TeMrrepaTYPOH M H3MeHqHBhlM HarrpaBJIeqHeM BeTpOB. 

rOpO,n;CKOH KJIHMaT H3MeHffeTCff B Henocpe,n;CTBeHHOH 6JIMSOCTH aT s,n;aHHH, 

B 3aBHCHMOCTM aT MX opMeHTa~HH, pa3Mepa M MaTepMaJIa, H3 ROToporo OHH nOCTpo

eHhl. BORpyr Bcex 3,n;aHMH MMeeTCff RJIHMaTOJIOrMqeCKa.f.[ 060JIOqKa, C03,n;aIOII\a.f.[ yc

JIOBHff, KOTophle MoryT 6hlTb JIyqme MJIH xy~e Tex, KOTophle .f.[BJI.f.[IOTC.f.[ rocrro,n;CT

ByIOII\MMH B OKpy~aIOII\eM ropo,n;CKOM KJIHMaTe. CKOPOCTb BeTpa, HanpHMep, M6~eT 

YBeJIHqHBaTbC.f.[ BO MHoro pa3 B KJIHMaTOJIOrHqeCROH 060JIOqKe, r,n;e Bos,n;ymHhle 

rrOTOKH KaK 6hl c06HpaIOTC.f.[ BMeCTe y 3,n;aHHH, MJIH OCJIa6eBaIOT ,n;o HYJI.f.[ 6JIaro-

,n;ap.f.[ 06pa30BaHHIO BHxpeH B 3aKphlThlX MeCTax. TeMrrepaTypa C rro,n;BeTpeHHOH CTO

POHhl 3,n;aHHH Mo~eT OKa3aTbC.f.[ Qpe3BhlQaHHO BhlCOKOH rro,n; ,n;eHCTBHeM COJIHeQHOH 

pa,n;Ma~HH HJIM OTpa~eHH.f.[ TerrJIa. 

KJIMMaTOJIOrHQeCKa,f.[ 060JIOQRa .f.[BJI.f.[eTC.f.[ OCHOBHOH rrpe,n;nOChlJIKOH TpaHCWOp

Ma~HH KJIMMaTa BHYTPH M BHe rrOMeII\eHHH, QTO ,n;OCTHraeTCff 6JIaro,n;apff CTpYKType 

3,n;aHHff H MaTepMaJIaM, H3 KOTOPhIX coopy~eHhI 3,n;aHHff. 3aTeM rrOffBJIffeTCff 060py

,n;OBaHHe MCKYCCTBeHHoro KJIHMaTa, KOTopoe rr03BOJIffeT YCOBepmeHCTBOBaTb TpaHC

wopMa~HIO KJIHMaTa, 06eCrreQHBaeMYIO 3,n;aHM.f.[MH H C03,n;~BaTb KOMWOPT B OTHomeHHM 

KJIHMaTa B nOMeII\eHM.f.[X. 
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60~bmYID ~eHHOCTb ,n;~H TeX, KTO 3aHHT BOrrpOCaMM B03,n;eHCTBMH Ha wM3MqeCKYID 

oKpy~aID~YID cpe,n;y B HY~HOM HaM HarrpaB~eHMM. EC~M pe3Y~bTaTOM Mcc~e,n;OBaHMH 

,n;O~~HO 6hlTb y~yqmeHMe wM3MqeCKOH oKpy~aID~eH cpe,n;hl, TO OqeBM,n;HO, 'ITO Me

TeopO~OrMqeCKMe 3HaHMH ,n;O~~Hhl 6hlTb rrpMcrrqc06~eHhl',n;~H y,n;OB~eTBopeHMH cne~M

WMq~CKMX HY~,n; CTpOMTe~bHOH rrpOMblm~eHHOCTM B ,n;aHHbIX Ha pa3~MqHhlX YPOBHHX 

rr~aHMpOBaHMH. 3TO Tpe6yeT Me~,n;MC~Mrr~MHapHhlX Mcc~e,n;OBaHMH. 

Ha perMOHa~bHOM ypOBHe Mcc~e,n;OBaHMH ,n;O~~Hhl 6hlTb HarrpaB~eHhl Ha rro

~yqeHMe rro,n;p06HhlX ,n;aHHhlX 0 TOM, KaKMM o6pa30M eCTeCTBeHHhlH K~MMaT M3MeHH

eTCH 6~aro,n;apH B03,n;eHCTBMID rrpOMhlm~eHHOCTM, TpaHcrropTHhlX ~MHMH, asporropTOB 

M T.,n;.M C03,n;aHMe TeOpeTMqeCKMX Mo,n;e~eH MexaHM3MOB pacceMBaHMH 

~eH B03,n;yxa, BO,n;hl M MexaHM3MOB pacrrpOCTpaHeHMH mYMOB. ~~H Toro 

3arpH3HMTe

qT06bI 

,n;OCTMqb STY ~e~b, 3HaHMH, KacaIDmMeCH B03,n;eHCTBMH MeTebpo-
~OrMqeCKMX waKTopOB,' ,n;O~~HbI COqeTaTbCH CO 3HaHMHMH 0 ,n;eHCT-

BMM YCTPOHCTB, npe,n;Ha3HaqeHHbIX YMeHbmMTb STO pacceMBaHMe. B STOH 06~aCTM 

MeTeopO~OrMqeCKMe Mcc~e,n;OBaHMH, KacaIDmMeCH Borrpoca pacrrpOCTpaHeHMH 3arpH3-

HMTe~eH B03,n;yxa, n03BO~H~M no~yqMTb B~HyID MHWopMa~MID. 3TO ,n;O~~HO 6hlTb 

,n;onO~HeHO aHa~OrMqHhlMM paCqeTHhlMM MeTo,n;aMM, KacaIDmMMMCH BonpOCOB pacrrpo

CTpaHeHMH .myMoB paS~MqHhlX TMnOB B COqeTaHMM C pa3~MqHOrO BM,n;a rror~OmaIDmM

MM myMhl YCTpOHCTBaMM, TaKMMM KaK samMTHhle nOHca ,n;epeBbeB M KYCTapHMKOB. 

Ha ypOBHe rop080B Mcc~e,n;OBaHMH c~e,n;yeT CKOH~eHTpMpOBaTb Ha rroCTpoe

HMM Mo,n;e~eH rrpo~eCCOB, 6~aro,n;apH KOTOPhlM ropo,n; MeHHeT perMOHa~bHhlH K~MMaT 

Ha ropo,n;CKOH. 3TO .Tpe6yeT M;:JyqeHMH c~e,n;YIOmMX BonpOCOB: KaKMM 06paSOM TonorpaWMH 
OKa3hlBaeT B~MHHMe Ha HanpaB~eHMe M CKOPOCTb BeTpa; KaKMM 06pa30M MOmeHaH 

nOBepXHoCTb M nor~OmaIDmMe Ten~o CTpOMTe~bHhle MaTepMa~hl B ropo,n;e yCM~MBaIDT 

rror~OmeHMe pa,n;Ha~MM, 'ITO BMeCTe C Ten~OM, M3~yqaeMhlM caMMMM 3,n;aHMHMM,npM

BO,n;MT K pOCTy TeMnepaTyphl ropo,n;a rro cpaBHeHMID C TeMnepaTypOH ce~bCKOH MeCT

HOCTM,oKpy~aIDmeH ropo,n;; KaKMM 06paSOM MOmeHaH rroBepxHocTb YCKopHeT CTOK M 
BhlSbIBaeT HepaBHoMepHocTb yC~OBMH B~~HOCTM;. M KaKMM 06pasoM SMMCCMH qac

TM~ M mYMbI yCM~MBaIDT sarpHsHeHMe K~MMaTa M cnoc06CTBYIDT yCM~eHHoMy pOCTy 

H,n;ep KOH,n;eHca~MM, BhlShlBaIDmMX oca,n;KM, yBe~MqeHMID 06~aqHOrO rrOKpOBa, yxy,n;

meHHID yC~OBMH BM,n;MMOCTM. 

B STOH 06~aCTM c~e,n;yeT pacmMpMTb SKcnepMMeHTa~bHhle Mcc~e,n;OBaHMH. 

M3yqeHMe Mo,n;e~eH B aspo,n;MHaMM'IeCKOH Tpy6e, HarrpMMep, Mo~eT SHaqMTe~bHO 

pacmMpMTb HamM SHaHMH, B oc06eHHOCTM, eC~M 6y,n;YT paspa60TaHhl MeTo,n;hl,C 

nOMOmbID KOTOPhlX B aspo,n;MHaMMqeCKOH Tpy6e MO~HO 6hl~0 6hl BocnpOMSBeCTM cneKTp 

Typ6y~eHTHoCTM BeTpa M no~yqMTb KapTMHy pacnpe,n;e~eHMH TeMnepaTyphl B 
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aTMoccpepe. 3crrepHMeHTaJIbHbre HCCJIe,n;OBaHHJI ,n;OJIJKHbI ObITb 3aTeM rrpOBepeHbI rrYTeM 

corrOCTaBJIeHHJI C pe3YJIbTaTaMH OrrHCaTeJIbHbIT HCCJIe,n;OBaHHM rOpO,n;CKOrO KJIHMaTa, 

KOTOpbIe YJKe HMeIOTCJI B HaCTOJI~ee BpeMJI. CpaBHHBaJI SKCrrepHMeHTaJIbHbre H 

OrrHCaTeJIbHbI8 ,n;aHHhle MOJKHO oy,n;eT C03,n;aTb MO,n;eJIH, KOTOpble OY-

,n;YT rrOKa3bIBaTb pe3YJIbTaThl HCrrOJIb30BaHHJI pa3JIHqHbIT MeTO,n;OB rrJIaHHpOBaHHJI 

rOpo,n;OB, TaKHX KaK OTHOCHTeJIbHOe pacrrpe,n;eJIeHHe rrJIOm;a,n;eM rrapKOB H MO~eHbIX 

rrOBepXHOCTe:a, YCTaHOBJIeHHe paCCTOJIHHM MeJK,n;y 3,n;aHHJIMH pa3JIHqHOM OpHeHTa:O;HH 

H BbICOTbI, pa3Mem;eHHe rOpo,n;CKOrO TpaHCrrOpTa. 

Ha CTpOHTeJIbHOM ypOBHe HCCJIe,n;OBaHHJI ,n;OJIJKHbI rrpe,n;CTaBJIJITb OCHOBHbI8 

,n;aHHbIe ,n;JIJI rrpHHJITHJI Mep rro C03,n;aHHIO rrpHJITHOrO KJIHMaTa BOKpyr 3,n;aHHM, H 

ooeCrreqeHHIO B peSYJIbTaTe SToro MHHHMaJIbHOrO 

8TO rroTpeoyeT HsyqeHHJI TaKHX BorrpocoB, KaKHM 

Bos,n;e:aCTBHJI KJIHMaTa Ha s,n;aHHJI. 

oopasOM pasMem;eBHe, opHeHTa:O;HJI 

H CPOPMbI s,n;aHHM BJIHJIIOT Ha KJIHMaTOJIOrHqecKYIO OOOJIOqKY s,n;aHHM. KJIHMaTHqeCKaJI 

OOOJIOqKa rro,n;BepraeTCJI B 3HaqHTeJIbHOM CTerreHH BJIHJIHHIO, eCJIM, HarrpHMep, ,n;~a 

3,n;aHHJI pacrrOJIOJKeHbI OqeHb OJIH3KO ,n;pyr K ,n;pyry H rro,n;aBJIJIIOT B03,n;ymHbre rrOToKH, 

TaKHM oopa30M,qTO B03HHKaeT rrOTOK OOJIbmOM CKOPOCTH MeJK,n;y s,n;aHHJIMM. Pa3Me~e

HHe 3,n;aHHM B cooTBeTcTBHH C peJIbecpoM cTpaHbI TaKJKe OKaJKeT BJIHJIHHe Ha TeMrte

paTypy KJIHMaTHqeCKOM OOOJIOqKH. HarrpHMep, eCJIH s,n;aHHJI pacrrOJIOJKeHbI ,n;JIHH

HOM HerrpephlBHoM TeppaCOM H pa3pe3aIOT XOJIM rrapaJIJIeJIbHO ero OqepTaHMIO, TO 

B STOM CJIyqae s,n;aHHJI KaK ObI BCTpeqaIOT rrOTOK HHCXO,n;JIm;ero XOJIo,n;Horo BOS,n;y

xa H oopa3yIOT CKOrrJIeHMe XOJIo,n;Horo B03,n;yxa CO CTOPOHbI, oopam;eHHOM K BepmMHe 

XOJIMa. B XOJIO,n;HOM KJIHMaTe STO CKaJKeTCJI Ha OKpYJKaIOm;eM KJIMMaTe COOTBeTCTBY

IO~eM CTOPOHbI s,n;aHHM C TeMrrepaTypHhlMH YCJIOBHJIMM, KOTophle HHJKe OrrTHMaJIbHbIT. 

ECJIH C ,n;pyroM CTOPOHbI s,n;aHHe MOJKeT ObITb opMeHTHpOBaHO TaKHM oopasOM, qTO 

CTopOHa, rrOJIyqaIOm;aJI HaMOOJIbmee KOJIHqeCTBO COJIHeqHOrO CBeTa TaKJKe JIBJIJIeTCJI 

Ha,n;BeTpeHHOM CTOPOHOM, OKaJKeTCJI BOSMOJKHbIM cos,n;aTb qpeSBbI'<:aMHO OJIarOrrpHJITHhlM 

KJIHMaT ,n;JIJI rrJIOm;a,n;KM Hrp. ~opMa s,n;aHHM OKashlBaeT TaKJKe BJIHJIHHe Ha BeTep 

rrOOJIHSOCTM OT HHX. BhlCOKHe s,n;aHHJI, BosBbImaIOm;HeCJI Ha,n; OKpYJKaIOm;MMH, JIBJIJIIOT

CJI KaK Ohl rrperpa,n;OM ,n;JIJI BeTpa H OTKJIOHJIIOT BeTep C OOJIbmOM BbICOTbI BHMS ,n;o 

YPOBHJI YJIH:O;bI. 

YCJIOBHJI KJIHMaTOJIOrHqeCKOM OOOJIOqKH TaKJKe OKaSbIBaIOT BJIHJIHMe Ha CTOH

MOCTb CTpOMTeJIbCTBa s,n;aHHM, HX OTOrrJIeHHJI, BeHTHJIJI:O;HH H co,n;epJKaHHJI, TaK 

KaK HMeHHO OHH orrpe,n;eJIJIIOT CTerreHb H xapaKTep Bos,n;eMCTBMJI KJIHMaTa, KOTOPOMY 

oy,n;eT rro,n;BepJKeHO s,n;aHHe. MSMeHeHHe xapaKTepHCTHK BeTpa, HarrpHMep, MOJKeT 

OSHaqaTb, qTO B ,n;aHHOM MeCTe BeTep MOJKeT ObITb OqeHb CMJIbHbIM (PHc.1).BeTep MC»KeT 

TaKJKe HSMeHMTb HarrpaBJIeHHe ,n;OJK,n;JI B CTOPOHY cpac a,n; a , B HarrpaBJIeHMJIX, KOTopbIe 

He CMOrJIM rrpe,n;BM,n;eTb, H coe,n;HHeHHR, MMeIOm;Me OTBepCTMJI, oopam;eHHble BHMS, OKaJKYT

CJI SarrOJIHeHHbIMH BO,n;O:a B peSYJIbTaTe rrorra,n;aHHJI ,n;OJK,n;JI, rra,n;aIOm;ero Ha cTeHy CHH

sy BBepxo ~OJK,n;b H CHer MoryT 3a,n;YBaTbCJI rro,n; Kpblmy qepes BeHTHJIJI:O;HOHHble 

OTBepCTHJI Ha ypOBHe KapHHsa. HaKOrrJIeHHe CHera Ha rro,n;BeTpeHHo:a CTopOHe KPhl

mH B SHaqHTeJIbHOM CTerreHH YBeJIHqHBaeT Harpy3Kyo )J;bIM H3 TPYO MOJKeT sa,n;y

BaTbCR BHH3 B,n;OJIb CTeHbI s,n;aHHJI, sacaCbIBaTbCJI B OT,n;ymHHbI ,n;JIJI CBeJKerO Bos,n;yxa, 
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3arp.ff3H.ffTb <I>aca,n;. 3TO TaKJKe OTHOCHTC.ff K I1bIJIH, ,n;BYOKHCH CepbI H ,n;pyrHM 

3arp.ff3HHTeJI.ffM, KOTOphle MOrYT C,n;YBaTbC.ff H C06HpaTbC.ff Ha <I>aca,n;ax H pa3py

maTb MaTepHaJI Ha 110BepXHOCTH. 

PHC. 1 - IIpHMep Toro, RaR paBJIH'IHLIe IIapaMeTphl MaRpORJIHMaTa IIoABep· 
raIOTCH HBMeHeHHHM B RJIHMaTH'IeCRoll: OOOJIO'Ilm, oRpYlHaIOm;ell: AO". TeMIIe· 

paTypa qtacap;a, OOpam;eHHoro R COJIHIlY C IIoABeTpeHHoll: CTOPOHbI, MOlHeT 
ObITL BHa'IHTeJILHO Bhlme TOll:, ROTopan aaperHCTpHpOBaHa yJIH'IHLDI RJIHMa· 
TOM. CROPOCTL BeTpa B RJIHMaTOJIOrH'IeCRoll: OOOJIO'IRe B BHa'IHTeJThHoll: 
CTeIIeHH BaBHCHT OT qtOPMbI BAaHHH, H B paBJIH'IHhlX MeCTax MOlHeT ObITb RaR 
BbIme, TaR H HHlHe CROPOCTH CBOOOAHoro BeTpa; TaRHM oopaBOM, BORpyr 
AOMa BOBHHRaeT MecTHbIlI: rpap;HeHT AaBJIeHHH, ROTOphll!: MOlHeT HBMeHllTL 
HanpaBJIeHHe BOBAymHhlX nOTOROB H, BLIBLIBaTb, HanpHMep, peBepc THrH B 
BeHTHJIllIlHOHHhlX Tpyoax. 

Ha CTpOHTeJIbHOM YPOBHe MeJK,n;HCU;HI1JIHHapHhle HCCJIe,n;OBaHH.ff ,n;OJIJKHbI cocpe-

,n;OT 01:!HBaTbC.ff Ha 110CTpOeHHH MO,n;eJIeH, 0I1HCbIBaI0IIlHX TO, KaK o6pa3yeT-

C.ff KJIHMaTOJIOrH1:!eCKa.ff 060JI01:!Ka B pe3YJIbTaTe B3aHMO,n;eHCTBH.ff MeTeOpOJIOrH1:!eCKHX 

<I>aKTopoB H KOHCTPYKTHBHhlX pemeHHH, TaKHX KaK pa3MelIleHHe, OpHeHTaU;H.ff, rrpOeKT, 

KOHCTPYKU;H.ff H MaTepHaJIhl 3,n;aHH.ff HerO YCTaHOBOK. TaKHe Mo,n;eJIH MorYT 6bITb 

C03,n;aHhl KaK B pe3YJIbTaTe SKCl1epHMeHTaJIbHhlX HCCJIe,n;OBaHHH B aspo,n;HHaMH1:!eCKOH 

TPy6e,TaKH HMeTb <I>0PMY MaTeMaTH1:!eCKHX <I>YHKU;HH. B 060HX CJIY1:!a.ffX HCCJIe,n;OBa-

HH.ff CJIe,n;yeT cocpe,n;OT01:!HTb Ha rrOJIY1:!eHHH ,n;aHHhlX, KOTopble 

TOJIorH1:!eCKOH 060JI01:!Ke. 

OTHOC.ffTC.ff K KJIHMa-

3TO Bhl3hlBaeT Heo6xo,n;HMOCTb I1pe06pa30BaHH.ff KpyrrHoMacmTa6Hb~ KJIHMaTO

JIOrH1:!eCKHX ,n;aHHb~ B ,n;aHHble C MacmTa6oM, xapaKTepHbIM ,n;JI.ff rrpOMeJKYTKOB MeJK

,n;y' 3,n;aHH.ffMH, a TaKJKe B rrpe,n;CTaBJIeHHH 3Ha1:!eHHH BeJIH1:!HH pa3JIH1:!HhlX KJIHMaTH-

1:!eCKHX <I>aKTopoB TaKHM 06pa30M, 1:!To6hl HX MOJKHO 6hlJIO HcrrOJIb30BaTb ,n;JI.ff u;e-
JIeH KOHCTpYHpOBaHH.ff. COBMeCTHble HCCJIe,n;oBaHH.ff B 06JIaCTH MeTeOpOJIOrHH H 
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H CTpOHTe~hCTBa ~O~~Hhl rr03BO~MTh C03~aTh Mo~e~H ~~R rrpeo6pa30BaHHH Me~~y 

K~HMaTM1:J:eCKHMM ~aHHhlMH pa3~H1:J:HbIX MaCIIITa60B H rrpe·~CTaBHTh ~~R pa3~H1:J:HbIX 

YPOBHeH rr~aHMpOBaHHR K~MMaTH1:J:eCKHe ~aHHhle, KOTOPbIe 06eCrre1:J:HBaIOT ~~R COOT

BeTCTBYIOmero MaCIIITa6a Ha~H1:J:Me cpe~HMX Be~M1:J:HH H pacrrpe~e~eHHe rrOBTopReMOCTM 

OT~e~hHhlX WaKTOPOB, TaKHX KaK TeMrrepaTypa, CO~He1:J:HaH pa~Ma~HR, 06~a1:J:HOCTh, 

B~~HOCT~, BeTep, oca~KH M CHe~HhlH rrOKpOB. KpOMe Toro, pacrrpe~e~eHHe rrOBTO

pReMOCTH ~O~~HO 6hlTh TaK~e rrpe~CTaB~eHO B Ta6~H1:J:HOH wopMe ~~R O~HOBpeMeHHbIT 

Be~M1:J:MH WaK.TopOB, HMeIOmHX CHHepreTM1:J:eCKHH BWWeKT, TaKHX KaK TeMrrepaTypa H 

KOBcpWM~HeHT CMeIIIeHHR BO~RHoro rrapa, TeMrrepaT·ypa M CKOPOCTh BeTpa, TeMrre

paTypa H 06~a1:J:HOCTh, CKOPOCTh H HarrpaB~eHHe BeTpa, CYT01:J:HaR cpe~HRR TeMrre

paTypa H CYT01:J:HOe cyMMapHoe KO~H1:J:eCTBO oca~KOB. 

H B 3aK~I01:J:eHHe, Me~~HC~Hrr~HHapHhle Hcc~e~OBaHHR ~O~~Hhl Y1:J:HThlBaTh 

rroTpe6HOCTH 1:J:e~OBeKa B OTHOIIIeHHH K~HMaTH1:J:eCKHX yC~OBHH oKpy~aIOmeH cpe~hl B 

xo~e ocymecTB~eHMR pa3~H1:J:HhlX BM~OB ~eRTe~hHOCTH BHe 3aCTpoeHHhlX paHOHOB,B 

ropo~ax, a TaK~e B OT~e~hHbIT 3~aHHRX M~H B6~M3M OT HMX. 3a~a1:J:a pery~HpoBaHHR K~M

MaTa ~O~~Ha 3aK~I01:J:aThCR B C03~aHHM TaKOH KOM6MHa~HH Bcex WaKTOPOB oKpy~aIOmeH 

K~MMaTH1:J:eCKOH cpe~hl, 1:J:To6hl OHa rrpOH3BO~M~a 6~arorrpHRTHoe Brre1:J:aT~eHHe Ha 

1:J:e~OBeKa (pHC. 2). 
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llPHl\IEHEHIIE l\IETEOPOJIOI'IIII .n;JIJI llJIAHHPOBAHJIJI llPIIPO.n;H.bIX PECYPCOB 

,Il;m. T. IIHTepcoH 

BBE.nEHI1E 

ITpHMeHeHHe MeTeOpO~OrHH ~~H rr~aHHpOBaHHH H paSpa60TKH rrpHpO~HhlX 

peCypCOB CBHSaHO C 60~hmHM KpyroM BOrrpOCOB. Cpe~H HHX aTMOC~epa HB~HeT~ 

CH HaH6o~ee Ba~HOH ~~H rro~~ep~aHHH ~HSHH Ha 3eM~e. ITPO~YKTHBHOCTh Ce~h

CKOrO XOSHHCTBa OC06eHHO .SaBHCHT OT K~HMaTa, BK~roqaH OCa~KH, sacyxy H 

MOpOS. ITOMHMO 3TOrO K~HMaTO~orHqeCKHe KOHcy~hTa~HH MoryT OKaSaTh B~Hyro 

rrOMO~h B ycrremHoH 6oph6e C Bpe~HTe~HMH H Sa60~eBaHHHMH paCTeHHH, BO BHe~

peHHH HOBOH Ce~hCKOXOSHHCTBeHHOH rrpaKTHKH H B YMeHhmeHHH 8POSHH rrOqBhl 

H COXpaHeHHH ee rr~O~OpO~HH. MeTeOpo~orHqeCkaH HH~OpMa~HH MO~eT 6hlTh TaK-

~e HCrrO~hSOBaHa B ~ecopa3pa6oTKaX H B rrpe~OTBpa~eHHH ~eCHhlX rrO~apOB H 60Ph-

6e C HHMH. ITpeo6paSOBaHHe CO~HeqHOH pa~Ha~HH H 8HeprHH BeTpa B rro~e3Hyro 

8HeprHro TaK~e HerrOCpe~CTBeHHO 3aBHCHT OT K~HMaTa. 3TH ~orrO~HHTe~hHhle HCTOq

HHKH 3HeprHH 8KOHOMHqeCKH MOrYT COpeBHOBaThCH C 06hlqHhlMH HCTOqHHKaMH rrpH 

orrTHMa~hHhlX K~HMaTHqeCKHX yC~OBHHXo COS~aHHe MHOrOqHC~eHHbIX SOH OT~hlXa, 

HarrpHMep, ~~H ~hl~HorO CrrOpTa H~H rr~aBaHHH H rrO~BO~HOrO rr~aBaHHH SaBHCHT 

OT K~HMaTa H TOrrOrpa~HH MeCTHOCTH. ITpoBe~eHHe rrHKHHKOB, 8KCKYPCHH H rrpo

ry~OK Ha ~O~KaX 3aBHCHT OT CBOeBpeMeHHOro H TOqHOrO KpaTKOCpOqHOrO rrpOrHO-

HCKYCCTBeHHoe 3arpHSHeHHe aTMOC~epbI H HCrrO~h30BaHHe 

ce~hCKOH MeCTHOCTH rro~ rOpO~CKOe CTpOHTe~hCTBO, CTpOHTe~hCTBO mOCCeHHb~ 

~opor H COS~aHHe BO~OXpaHH~H~ HerrOCpe~CTBeHHO B~HHeT Ha 8KO~OrHqeCKHe 

CHCTeMhl. ~HMaTHqeCKHe H3MeHeHHH 3a CqeT ~eHTe~hHOCTH TaKOrO po~a MoryT 

rrpHBeCTH K MeHee SaMeTHbIM 8KO~OrHqeCKHM HSMeHeHHHM. 

ATMOC<l?EPA 

HaH6o~ee B~HhlM HCTOqHHKOM ~H3HH ~~H qe~OBeKa HB~HeTCH aTMOC~epa; 

OHa He TO~hKO rro~~ep~HBaeT ~H3Hh, HO ee rrOBe~eHHe B 3HaqHTe~hHOH CTerreHH 

orrpe~e~HeT K~HMaT 3eMHoro mapa. BpeMH OT BpeMeHH B03HHKa~a orraCHOCTh, 

qTO HCKYCCTBeHHoe sarpHSHeHHe aTMoc~ephl Mo~eT rrOB~HHTh Ha KOH~eHTpa~Hro 

KHc~opo~a. O~HaKO rroc~e~HHe TOqHhle H3MepeHHH rrOKasa~H, qTO 8Toro He 

rrpOHsom~o; B HaCTOH~ee BpeMH KOH~eHTpa~HH KHc~opo~a (20,946%) ITO o6~eMY 

OCTa~aCh B OCHOBHOM TaKoH ~e, KaK H B Haqa~e 8Toro CTo~eTHH. 

XOTH co~ep~aHHe KHc~opo~a B aTMoc~epe OCTa~OCh HeHsMeHHhlM, ee COC

TaB HSMeHH~CH Bc~e~CTBHe HCKyccTBeHHb~ rrpo~eCCOB, H 8TH HSMeHeHHS MoryT 

yrpo~aTh 6~arococToHHHro qe~OBeKa. ITPH ~OCTaTOqHhlX KOH~eHTpa~HHX aTMoc~ep

Hhle sarpHSHeHHH MoryT rrpHHeCTH Bpe~ H ~~e rrory6HTh paCTeHHH H ~HBOTHhlX. 
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3aperMCTpMpOBaHO HeCKO~LKO c~yqaeB yBe~MqeHMff CMepTHOCTM HaCe~eHMff, CBff3aH

HOH C ,n;~MTe~LHbIM rrpe6bIBaHMeM Ha TeppMTOpMM BbICOKMX KOHu;eHTpaU;MH 3arpff3He

HMff. PaCTeHMff TaK:>Ke BOCrrpMMMqMBbI K HeKOTOpbIM 3arpff3HMTe~ffM M qaCTO rrocTy

rraroT C006meHMff 0 rrOBpe:>K,n;eHMM 3~aKOB. B 3TOM OTHorneHMM 030H oco6eHHO TOK

CMqeH. KpOMe Toro, qe~OBeK MO:>KeT B03,n;eHCTBOBaTL Ha K~MMaT rrYTeM 3arpff3HeHMff 

aTMocwePbI B perMOHa~LHOM M~M r~o6a~LHOM MacrnTa6e. TaK KaK K~MMaT M oco6eH

HO TeMrrepaTypa M KO~MqeCTBO oca,n;KOB MCTOpMqeCKM OrpaHMqMBa~M 3ace~eHMff M 

ce~LCKOX03ffHCTBeHHoe rrpOM3Bo,n;CTBO, ~ro6bIe K~MMaTMqeCKMe M3MeHeHMff B 60~LrnOM 

MacrnTa6e, BepOffTHO, 6y,n;YT MMeTL cepLe3Hble rroc~e,n;CTBMff. 3TM TeMbI M ,n;py-

rMe acrreKTbI aTMocwePbI KaK eCTeCTBeHHoro MCTOqHMKa o6CY:>K,n;aroTcff 6o~ee ,n;eTa~L

HO B ,n;pyrMx pa3,n;e~ax 3Toro TOMa. 

CEnhCKOE X03HHCTBO 

~~ff ou;eHKM M rr~aHMpOBaHMff HaM~yqrnero McrrO~L30BaHMff MMeromMXCff 3eMe~L 

,n;~ff ce~LCKoro X03ffHCTBa Heo6xo,n;MMbI rro,n;po6Hble 3HaHMff KJlMMaTO~OrMqecKMX yC~OBM:0:. 

MHorMe rrpoeKTbI rro McrrO~L30BaHMro 60~LrnMX 3eMe~LHbIX yro,n;MH rrpOBa~M~MCL MS-3a 

Toro, 1JTO He 6bWM Y1JTeHbI WaKTOPbI WM3M1JeCKOH OKpY:>KaromeH cpe,n;bI, TaKMe KaK 

B3aMMo,n;eHCTBMe Me:>K,n;y K~MMaTOM, paCTMTe~LHocTLro, rrOqBOH M BO,n;OH. IIpMMepbI 

TaKMX Hey,n;aBrnMXCff rrpoeKTOB BK~roqaroT rrorrbITKM BblpaCTMTL 3eM~ffHOH opex B He

KOTOPbIX qaCTffX BOCTOqHOH AWPMKM, rrorrbITKY BBeCTM ce~LCKoe X03ffHCTBO B He

KOTOPbIX paHOHax ,n;O~MHbI AMa30HKM M rrorrbITKM 3aHOBO 3aca,n;MTL ~eCOM MHorMe Tep

pMTOpMM. nyqrnaff OCBe,n;OM~eHHOCTL Hace~eHMff M HayqHbIe Mcc~e,n;OBaHMff B03MO:>K

Horo B~MffHMff Ha 3KO~OrMqeCKMe CMCTeMbI rrpM McrrO~L30BaHMM 3eM~M yBe~M1JaT B 

6y,n;ymeM 3HaqeHMe K~MMaTo~orMM rrpM TaKOM rr~aHMpOBaHMM. 

B 3TOM o6CY:>K,n;eHMM ce~LCKOX03ffHCTBeHHoro rr~aHMpOBaHMff c~e,n;yeT pa3-

~M1JaTL pa3BMTble M pa3BMBaromMecff CTpaHbI. B rrepBOM c~yqae WepMepbI rrpMcrroca6-

~MBa~M ce~LCKOX03ffHCTBeHHbIe MeTo,n;bI crreU;Ma~LHO ,n;~ff CBoeH 3eM~M, rrpM 3TOM 

,n;OBO~LHO qaCTO ornM6affCL. B rroc~e,n;HeM 3TMX ornM6oK MO:>KHO M36e:>KaTL M 3wweKTMB

HO McrrO~L30BaTL ce~LCKOX03ffHCTBeHHbIe peCYPCbI. ~a:>Ke B BbICOKopa3BMTbIX CTpa

Hax BbIpamMBaHMe HOBbIX Ky.nLTyp M~M pacrnMpeHMe rroceBHbIX rr~Oma,n;eH rro,n; cymecT

ByromMe Ky~LTYPbI Tpe6yeT rrpaBM~LHOH ou;eHKM K~MMaTMqeCKOrO pMCKa. 

HeKOTopbIMM rrpaKTMqeCKMMM perneHMffMM, CBff3aHHbIMM C B~MffHMeM rroro,n;bI 

M K~MMaTa Ha ce~LCKoe XO:8ffHCTBO, ffB~ffroTCff Bbl60p ce~LCKOX03ffHCTBeHHbIX Ky~LTyp 

M MX pa3HOBM,n;HOCTeHj orrpe,n;e~eHMe K~MMaTMqeCKM 6~arorrpMffTHbIX rrepMo,n;OB ,n;~ff 

rroceBa, KY~LTMBaU;MM M C03peBaHMffj orrpe,n;e~eHMe paHOHOB, r,n;e B03MO:>KHa o6pa-

60TKa CYXOH 3eM~M M r,n;e Heo6xo,n;MMO opOrneHMej rr~aHMpOBaHMe ~eCOHaCa:>K,n;eHMH 

M BOCCTaHOB~eHMff ~eCHbIX MaCCMBOBj Heo6xo,n;MMOCTL KOHTpO~ff 3a Bpe,n;MTenffMM 

M 3a6o~eBaHMffMMj HaXO:>K,n;eHMe orrTMMa~LHoro ,n;Marra30Ha K~MMaTMqeCKMX rrepeMeHHbIx 

,n;~ff yBe~M1JeHMff yp0:>Kaff M npo,n;yKU;MM Boo6me M orrpe,n;e~eHMe rroTeHU;Ma~oB ,n;~ff 

McrrO~L30BaHMff 3eM~M B ce~LcKox03ffHcTBeHHhIX u;e~ffx. XOTff 6o~LrnMHcTBo TaKMX 
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pemeHHH OTHOCHTCff K rrpO~YKTHBHOMY H SKOHOMHOMY HCrrO~b30BaHHID 3eMe~b, Ce~b

CKOX03ffHCTBeHHaff rrpaKTHKa, He rrpHHOCff~aff y~ep6a oKpy~aID~eH cpe~e, rro~yqaeT 

0~06peHHe, TaK KaK 3HaqeHHe ce~bCKoro X03ffHCTBa 06~errpH3HaHO. 

ITpo6~eMhl, C KOTOPhlMH CTa~KHBaIDTCff arpOMeTeopo~orH, rrpe~YCMaTpHBaIDT 

McrrO~b30BaHHe ~o~rOCpOqHOH K~HMaTO~OrHqeCKOH HHwopMa~HH,HHwopMa~HH 0 rroc~e~

HHX MeTeopO~OrHqeCKHX ffB~eHHffX (rroc~e~HeH He~e~H, MeCff~a H~H ce30Ha) H 

06hlqHOMY O~HO- H~H ~Byx~HeBHOMY rrporH03Y. B rrepBOM c~yqae HHwopMa~Hff rrOMO

raeT orrpe~e~HTb K~HMaTO~orHqeCKHe ~Harra30Hhl, B rrpe~e~ax KOTOPbIX c~e~yeT pa-

B ~BYX rroc~e~HHX OHa rrOMoraeT rrpHHffTb 6bICTpble orrepaTHBHble pemeHHffo 

O~HaKO ~~e Tor~a, Kor~a H3BeCTHhl Bce xapaKTepHCTHKH K~HMaTa H OHH rrpHMeHffIDT

Cff ~~ff rr~aHHpOBaHHff HcrrO~b30BaHHff 3eM~H ~~ff ce~bCKoro X03ffHCTBa,Tpe6YIDTCff He

tio~bmHe H MHKpOMacmTa6Hble Hcc~e~OBaHHff ~OKa~bHbIX K~HMaTHqeCKHX xapaKTepHCTHK 

~~ff 60~ee ~eTa~bHoro orrpe~e~eHHff KHHMaTHqeCKHX rrOTeH~Ha~OB ~aHHOH TeppHTO

pHH. B rroc~e~YID~HX rraparpawax 06cy~~aIDTcff HeKOTophle acrreKThl rrpHMeHeHHff 

MeTeopo~orHH ~~ff ce~bCKoro X03ffHCTBa, KOTophle HMeIDT oc060e 3HaqeHHe ~~ff 

oKpy~aID~eH cpe~hl. 

CHCTeMhl opomeHHff rrpHHOCffT Bblro~y He TOHbKO B 3acym~HBbIX paHOHax, 

HO TaKJKe H B paHOHax, r~e HMeeTCff YMepeHHoe KO~HqeCTBO ~o~~eBbIX oca~KOB, 

HarrpHMep,B ceBepHOH EBporre. Kor~a Bhlrra~aeT YMepeHHoe KO~HqeCTBO oca~KOB, 

Bo~a ~~ff CHCTeM opomeHHH rrocTyrraeT r~aBHhlM 06pa30M [13 6~H3~e~a~HX peK H~H 

rrOTOKOB, H3 6YPOBbIX CKB~HH HHH pe3epByapoB Ha wepMax. KO~HqeCTBO BO~bI, 

He06xo~HMoe ~~ff ~ID60H ~aHHOH cxeMhl, ~O~~HO 6hlTb H3BeCTHO 3apaHee, ~O~~Ha 

HcrrO~b30BaTbCff K~HMaTHqeCKaff CTaTHCTHKa oca~KOB H CYMMapHoro HcrrapeHHff 

~Hff orrpe~e~eHHff cpe~clHX H 3KCTpeMa~bHbIX Tpe60BaHHH HppHra~HH ~~ff 60~bmHHCT

Ba KY~bTYP H rrOqB. ITpH rrOMO~H STOH CHCTeMhl ~O~~Ha orrpe~e~ffTbCff B03MO~HOCTb 

OCBoeHHff HOBhlX 3eMe~b, paBHO KaK H HaH6o~ee 3wweKTHBHoe HcrrO~b30BaHHe HMe

ID~HXCff BO~HbIX pecypCOB. 3eM~H, KOTopble rrO~BepraIDTCff 06H~bHOMY opomeHHID 

B TeqeHHe MHorHX ~eT,HHor~a TepffIDT rr~o~opO~He 3a cqeT HaKorr~eHHff CO~H. 

ITPH 3WWeKTHBHOM HcrrO~b30BaHHH K~HMaTO~OrHqeCKOH HHwopMa~HH YMeHbmaeTCff 

BepOffTHOCTb qpe3MepHoro opomeHHff. 

Ha 60~bmHX TeppHTopHffX 3eMHoro mapa 3acyxa ffB~ffeTCff OqeHb cepbe3HOH 

rrp06~eMoH. qacTo rr~aHHpOBaHHe Tpe6yeT ~aHHhlX rro 06~aCTffM, rrO~BepraID~HMCff 

3acyxaM H qaCTOTe HX rrOBTopeHHff ~~ff rrpHHffTHff CBoeBpeMeHHhlX Mep. E~aro~apff 

HerrpepbIBHOMY aHa~H3Y TeKY~HX ~aHHbIX 0 ~o~~eBbIX oca~Kax wepMepbI MorYT 3a

paHee 3RaTb 0 HacTyrr~eHHH aHOMa~bHoro rrepHo~a He60~bmoro KO~HqeCTBa ~O~

~eBbIX oca~KOB, ~~e eC~H TaKHe rrepHO~hl Ha6~ID~aIDTCff pa3 B 20 ~eT. ITpHMe

HeHHe K~HMaTo~orHH oco6eHHo YMecTHo rrpH OCBoeHHH rro~Y3acym~HBhlx paHoHoB, 

rro~BepraID~Hxcff rrepHO~HqeCKHM 3acyxaM. EC~H HeT ~OCTaTOqHOrO KOHHqeCTBa 

BO~bI, H Hcrro~b3yeMble cxeMhl 06pa6oTKH 3eM~H HeY~OB~eTBopHTe~bHbI, TO rrpH 

pa3pa60TKe TaKoro paHOHa 3acym~HBocTb Mo~eT e~e 60~ee ycyry6HTbcff. 
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C~yqaHHhle SaMOpOSKH ~eTOM SHaqHTe~bHO CHH~aIDT ypo~aH MHOrHX Ky~bTYp. 

~~.lI YMeHbJlleHH.lI Bpe,n;HhlX IIOC~e,n;CTBHH SaMOpOSKOB.Heo6xo,n;HMO IIo,n;po6HOe Hsyqe

HHe HX IIOBTOp.lIeMOCTH H IIpH KOHcy~bTa~HH C Ca,n;OBO,n;aMH MO~HO OIIpe,n;e~HTb Be

PO.lITHOCTb IIpO,n;YKTHBHOrO Bblpa~HBaHH.lI H c60pa ypo~a.lI paS~HqHbIX Ky~bTyp. 

~TO KaCaeTC.lI paCCMOTpeHH.lI sacyJII~HBhlX TeppHTOpHH, TO BOSMO~Ha.lI paSpa60T

Ka 06~aCTeH, KpHTHqeCKHX C TOqKH SpeHH.lI K~HMaTa, OC06eHHO Hy~,n;aeTC.lI B Ta

KOW KOHcy~bTa~HH. 

PaspyJIIHTe~bHoe ,n;eHCTBHe SaMOpOSKOB MO~HO IIpe,n;OTBpaTHTb paS~HqHhlMH 

MeTO,n;aMH. PaS6phlSraHHa.lI Ha paCTeHH.lI BO,n;a 3WWeKTHBHO SaMe,n;~.lIeT SaMepSaHHe, 

BeTpOBhle MaJIIHHhl paSpYJllaIDT IIOBepXHOCTHYID HHBepCHID H OIIYCKaIDT TeII~hlH BOS,n;yX 

cBepxy, a HCKYCCTBeHHoro HarpeBaHH.lI MO~HO ,n;OCTHqb sa CqeT rOpeHH.lI Torr~HBa. 

B K~HMaTO~OrHqeCKHX CBo,n;Kax ,n;aeTC.lI OIIpe,n;e~eHHe BepOHTHOCTH H BpeMeHH HaCTYII

~eHH.lI saMopOSKOB H TaKHM 06paSOM H BpeMeHH, Kor,n;a 6y,n;eT Heo6xo,n;HMO HCIIO~b

SOBaTb TeXHHKY 60Pb6hl C saMopOSKaMH, Tor,n;a KaK TOqHhle KpaTKOCpOqHhle rrporHO

Shl 6y,n;YT C~y~HTb PYKOBO,n;CTBOM K ,n;eHCTBHID. Eo~ee Toro, ,n;eTa~H MHKpOK~HMaTa 

Ha BceH SaCe.lIHHOH TeppHTopHH IIOMorYT OIIpe,n;e~HTb MeCTa, r,n;e ,n;O~~Hhl 6hlTb " 

CKOH~eHTpHpOBaHhl yCH~H.lI ,n;~.lI IIpe,n;OTBpa~eHH.lI saMopOSKOB. 

necosa~HTHble Hac~,n;eHH.lI H ~ecosa~HTHble IIO~OCbI JIIHPOKO HCIIO~bSyIOTC.lI 

B ce~bCKOM XOS.lIMCTBe. necosa~HTHble IIO~OCbI B~H.lIIDT Ha oKpy~aID~yID cpe,n;y IIy

TeM Bos,n;eMCTBU.lI Ha IIOTOK Bos,n;yxa, TeII~O U BO,n;HhlM 6a~aHC, 3POSHID IIOqBhl, XU

MUqeCKHM COCTaB IIOqBhl" U Bos,n;yxa U 6UO~OrHqeCKHe yC~OBU.lI. Oco6oe SHaqeHUe 

IIO.lICa ~eCOHac~,n;eHU.lI SaK~IDqaeTC.lI B 3W~KTUBHOM YMeHbJlleHHU BeTpOBOM 3pOSUU 

IIOqBhl. 

MeTeopO~OrH.lI IIOMoraeT IIpe,n;OTBpa~aTb H 60POTbC.lI C IIapaSUTaMU H 3a6o~e

BaHH.lIMU paCTeHuH. Ehl~H IIpOBe,n;eHhl ,n;eTa~bHhle Hcc~e,n;OBaHU.lI IIporHosupOBaHH.lI Ha 

OCHOBe MeTeopO~OrUqeCKHX ,n;aHHbIX 6~arOIIpH.lITHbIX yC~OBHM ,n;~.lI 3a6o~eBaHH.lI Kap

TOWe~.lI H sa60~eBaHUH ,n;pyrHx paCTeHUM U IIO.lIB~eH~.lI Bpe,n;UTe~eM, BOSMO~Horo 

paCIIpOCTpaHeHH.lI .lIIIOHCKOro ~yKa B EBporre, Murpa~uu rrYCThlHHOM CapaHqU, B~U.lI

HH.lI IIoro,n;HbIT yC~OBHM Ha IIO.lIB~eHMe .lI6~OHeBoM IIapJIIH, IIOBpe~,n;eHU.lI paCTeHUH OT 

Sarp.lISHeHU.lI Bos,n;yxa, a TaK~e MeTeopO~OrHqeCKUX WaKTOPOB, B~H.lIIO~HX Ha srrH,n;e

Muo~orHID IIJlleHHqHOM rO~OBHU. HaIIpUMep, HeKOTophle 60~eSHU UMeIDT ~UK~, Ha 

KOTophlM,6esYC~OBHO, B~U.lIeT rroro,n;a, U MO~HO sa6~arOBpeMeHHO TOqHO OIIpe,n;e~UTb 

CTerreHb yrpOShl. l103TOMY IIpH ~yqJIIUX SHaHH.lIX o~u,n;aeMOM eCTeCTBeHHOM USMeHqU

BOCTU Bpe,n;HTe~eM U sa60~eBaHHH paCTeHUM MO~HO 6o~ee 3wweKTUBHO UCIIO~bSOBaTb 

IIeCTU~H,n;hl U rep6H~u,n;hl. 

llpu paspa60TKe HOBOM ce~bCKOXOS.lIHCTBeHHoM IIpaKTUKU MO~HO USB~eqb 

60~bJllyIO IIO~bSy us IIpUMeHeHH.lI Ha,n;e~HhlX MeTeopO~OrUqeCKHX ,n;aHHhlX, qTO H 

Ha6~ID,n;aeTC.lI B HaCTO.lI~ee BpeM.lI B c~yqae /Jse~eHOH peBO~ID~UU". y~e BhlBe,n;eHbI 

HOBbIe PU6pH,n;Hble paSHOBu,n;HOCTU", KOTopble yBe~UqaT ypo~aM, HO OHU qyBcTBuTe~b

Hhl K IIoro,n;e H UX ypo~aM, TaKUM 06paSOM, saBHCHT OT IIPHCIIOCo6~.lIeMOCTH K 
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qTO B CB~ID Oqepe~h SaBMCMT OT 8~~eKTMBHOrO MCrrOAh30BaHMff BO~HhlX peCypCOB. 

Ha MHOrMX TeppMTOpMffX seMHoro mapa HeKOTophle OOAaCTM, KOTophle paHbme ~aBa

AM xopomMM ypo~aM, B HaCTOff~ee BpeMff He rrpMrO~Hhl ~Aff McrrOAhSOBaHMff. B He

KOTOPhlX OOAaCTffX TaKaff rrOTepff rr~o~opO~Mff rrpOMBomAa B peSYAhTaTe KpyrrHoMac

mTaOHoro MSMeHeHMff rAooaAhHoro KAMMaTa, O~HaKO Ha MHorMX TeppMTopMffX rrpM

qMHOM 8Toro ffBAffeTCff qeAOBeK M ~OMamHMe ~MBOTHhle. TaKaff ~effTeAhHOCTb KaK 

BhlpYOKa Aeca, MHorOKpaTHoe McrrOAhSOBaHMe seMeAb rro~ rraCTOM~a,McrrOAhSOBaHMe 

rro~seMHhlX BO~ ~Aff opomeHMff M ~pyroe He8~~eKTMBHoe McrrOAhSOBaHMe seMAM rrpM

BeAO K rrOTepe rrAo~opO~Mff rrOqBhl. CAe~OBaTeAbHO, Kor~a pasPymaeTcff M He 

BOCCTaHaBAMBaeTCff paCTMTeAhHhlM rrOKpOB, rrOqBa rrO~Bep~eHa M BeTpOBOM,M BO~

HOM 8pOSMM. K CqaCTbID pasYMHoe McrroAhsoBaHlfe seMAM M MMeID~Mxcff BO~HbIX 

pecypcoB, rro~KperrAeHHoe KAMMaTOAOrMqeCKMM ~aHHhlMM, Mo~eT rrpe~oTBpaTMTb 

~erpa~a~MID rrOqBhl M rrocAe~YID~YID 8pOSMID. 

Ocooaff rrpooAeMa 8POSMM B03HMKaeT B TporrMKax, r~e BblpyoaIDTcff ~epeBhff 

Ha oOAhmMx TeppMTopMffX BA~Horo Aeca M ~eAaIDTcff rrorrhlTKM KYAhTMBMpoBaTb 8TY 

rrOqBY. B pe3YAhTaTe BhlPyOKM ~epeBheB oOAhmee KOAMqeCTBO COAHeqHOM pa~Ma~MM 

~ocTMraeT 3eMAM H HarpeBaeT ee, qTO rrOBhlillaeT TeMrrepaTYPY rrOqBhl ~o TaKoro 

rrpe~eAa, rrpM KOTOPOM HeKoTophle OpraHMqeCKMe Be~ecTBa M MMHepaAbI TepffIDT 

CBOID 8~~eKTMBHoCTh. KpoMe Toro, CMAbHhlM ~O~~h, KOTOPhlM Herrocpe~cTBeHHo 

rrorra~aeT Ha seMAID, Mo~eT Bhl3BaTh Bhl~eAaqMBaHMe M3 rrOqBhl rrMTaTeAhHbIX Be

~ecTB. TaKoe HerrpaBMAhHoe McrrOAh30BaHMe 3eMAM Be~eT K rroTepe ee rrAo~o

pO~Mff. 

~ECOHACAJK.ILEHME 

POCT HaceAeHMff 3eMHoro mapa YBeAMqMA rrOTpeOHocTh B rrpMpo~HbU pecyp-

cax M seMAe. Cy~eCTBYIDT CTOPOHHMKM Toro, qTOOhl HeoopaOOTaHHhle TeppMTopMM 

M ~MKaff MeCTHOCTh OCTaBaAMCh B CBoeM eCTeCTBeHHOM COCTOffHMM MAM McrrOAb30-

BaAMCh KaK rrapKM. O~HaKO 8TM 3eMAM CTpeMffTCff McrrOAb30BaTh M B KOMMepqeCKMX 

~eAffX. CAe~yeT YCTaHOBMTb paBHOBeCMe Me~~y 8TMMM pa3HhlMM TOqKaMM speHMff. 

~eca 3eMHOrO mapa 3aHMMaIDT B ~aHHOM KOH~AMKTe ocoooe MeCTO: C O~HOM CTOpO

Hhl, MX MO~HO McrrOAh3UBaTh ~Aff AeC03arOTOBOK, qTOOhl y~oBAeTBopMTh paCTY~YID 

rrOTpeOHOCTh B ~MAM~HOM CTpOMTeAhCTBe M CTpOMTeAhHOM MaTepMaAe, C ~pyroM 

CTOPOHhl, MX MO~HO McrrOAh30BaTh KaK SOHhl OT~hlxa. llpaBMAhHoe McrrOAhSOBaHMe 
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JIeCHbIX MaCCHBOB, BKJIlOqaJI MeTeOpOJIOrHqeCKHe C006paJKeHHJI B paMKaX Bce06mero 

rrJIaHHpOBaHHJI, He06xo~HMO ~JIJI rrOJIyqeHHJI MaKCHMaJIbHOrO KOJIHqeCTBa CTp08BOrO 

JIeCa Ha ~aHHOH TeppHTOpHH B ~aHHOe BpeMJI. 

KJIHMaTOJIOrHqeCKHe ~aHHble MoryT OKa3aTb rrOMOmb JIeCHHqHM B pa3JIHqHbIX 

BOrrpOCax, TaKHX KaK Orrpe~eJIeHHe JIyqmero Bp~MeHH ro~a ~JIJI rroceBOB H C03pe

BaH'HJI B TeqellHe BereTaU;HOHHoro rrepHo~a ,n;epeBa, Bbl60p TepPHTopHH, rro~xo,n;JI

mHX ~JIJI BhlrO~HOH rroca~KH ~epeBbeB, orrpe~eJIeHHH rrOTeHU;HaJIbHOrO pOCTa ~epe

Ba :If BbI60pe COOTBeTCTBYlOmHX BH~OB. ,UeHCTBHTeJIbHbIH POCT ,n;epeBa, KOHeqHO, 

CHJIbHO 3aBHCHT OT rrpe06JIa~alOmeH TIOrO~bI. ~aKTHqeCKH, aHaJIH3 ~aHHbIX KOJIeu; 

~epeBbeB qaCTO HCTIOJIb30BaJICJI ~JIJI H3YQeHHJI H3MeHeHHH KJIHMaTa B TIpOmJIOM. 

,UpyroH BaJKHOH,CBJI3aHHOH C 3THM TeMOH HCCJIe~OBaHHH JIBJIJIlOTCJI H3MeHeHHJI BO,n;O

CTOKa B pe3YJIbTaTe JIeC03arOTOBHTeJIbHhlX orrepaU;HH H HX B03MO~Hoe BJIHJIHHe 

Ha rraBO~KOBhle rrOTOKH. 

IToBhlmeHHbIH HHTepec K rrp06JIeMaM 3arpJI3HeHHJI B03~yxa rrpHBeJI K KpHTH

qeCKOMY rrepeCMOTpy TIpaKTHKH 6ecrrOPJI~OqHOrO CO~~eHHJI OTXO,n;OB JIeC03arOTOBOK. 

Ha HeKOTophlX TeppHTOpHJIX He60JIbmHe BeTKH ~epeBbeB, KyCThl H CyqbJI rrOCJIe JIe

C03arOTOBOK co6HpalOTCJI H C~HralOTCJI, QT06hl B 6y~ymeM YBeJIHqHTb POCT ~epeBbeB 

B JIecy H YMeHbmHTb B03MO~HOCTb JIeCHOrO TIo~apa. llHor~a 3TO rrpHBO~HT K 06-

mHpHoMy 3arpJI3HeHHlO B03~yxa. He,n;aBHo JIeCHHKH ceBepO-3aTIa~HOH qaCTH Coe~HHeH

HhlX lliTaToB HaqaJIH rrOJIyqaTb MeTeOpOJIOrHqeCKHe pyKoBo~cTBa TIO ~HCTIepCHH TIpH

MeceH B aTMoc~epe. Kor~a cymecTBYlOT YCJIOBHJI 3aCTOJI B03~ymHoH Macchl, Mepo

rrpHJITHJI TIO 60Pb6e C rro~apaMH OTKJIa~bIBalOTCJI ~o 60JIee 6JIarOrrpHJITHbIX rrorO~HbIX 

YCJIOBHH. 

MeTeOpOJIOrHqeCKHe rrporH03hl ~alOT Ba~HylO HH~opMaU;HlO ~JIJI TIpe,n;oTBpameHHJI 

JIeCHbIX rro~apoB H 60Pb6bI C HHMH. KJIHMaTHQeCKHe Ha6JIlO~eHHJI 3a rrOCJIe~Hee Bpe

MJI MoryT TIOMOqb oTIpe~eJIHTb 06JIaCTH H BpeMJI ro,n;a, Kor~a cymecTByeT HaH60JIb

maJI BepOJITHOCTb ~JIJI B03HHKHOBeHHJI rro~apa. Ha 3THX TeppHTOpHJIX MO~HO 3apa

Hee rrpe~rrpHHJITb TIpOTHBOTIO~apHble Mephl. Kor~a HacTyrralOT 3acymJIHBble rrepHo~bI, 

~aHHhle TIO oca~KaM H TIpOrH03hl MoryT CJIy~HTb pyKOBO~CTBOM ~JIJI orpaHHqeHHOrO 

HCTIOJIb30BaHHJI JIeca, HaTIpHMep, 3aTIpemeHHe pa3Be~eHHJI KOCTpOB. ECJIH rro~ap 

HaqaJICJI, ero pacrrpocTpaHeHHe, CHJIa H pa3BHTHe B OCHOBHOM 6Y~YT 3aBHceTb OT 

TIpeBaJIHpYlOmHX YCJIOBHH TIOrO~hl B oc06eHHocTH OT BeTpa H oca~KOB. ToqHhlH 

KpaTKOCpOqHbIH TIpOrH03 HMeeT pemalOmee 3HaqeHHe ~JIJI 3~~eKTHBHoH 60Pb6bI C rro

~apoM. 

ITepcrreKTHBHOH 06JIaCTblO HCCJIe~OBaHHJI JIBJIJIeTCJITIpHMeHeHHe aKTHBHoro 

B03~eHCTBHJI Ha TIoro~y BO BpeMJI yrp03hl B03HHKHOBeHHJI rro~apa. XOTJI MHorHe 

rro~aphl B03HHKalOT BCJIe~CTBHe HeocTopo~HOCTH JIlO~eH, Bce ~e 60JIbmHHCTBo JIec-

HhlX rro~apoB B03HHKaeT eCTeCTBeHHO, OT y~apoB MOJIHHH. B HaCTOJImee BpeMJI 

pa3pa6aThlBaeTCJI MeTO~ rrO~aBJIeHHJI MOJIHHH rrpH rp03e rrYTeM 3aceBa 06JIaKOB, 
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H eCnH 8TOT MeTO~ YBeHqaeTCH ycrrexoM, TO 6y~eT rronyqeHa OrpOMHaH 8KOHOMH-

Be~yTcH TaKlKe HCCne~OBaHHH 3aCeBa rrpH pa3nHqHbIX cHTyaIl,HHX 

orrpe~eneHHhlX THrrOB 06naKOB ~nH YBenHqeHHH KOnHqeCTBa OCa~KOB; eCnH 8TO 

6y~eT C~enaHO, TaKHe MeTO~hl MOlKHO 6y~eT HCrrOnb30BaTb ~nH YMeHbmeHHH CyXOCTH 

neca e~e ~O Haqana rrOlKapa HnH orpaHHqeHHH H rrpeKpa~eHHH rrOlKapa. 

3HEPr11JI 

COnHeqHaH pa~HaIl,HH H BeTep HBnHIOTCH ~ByMH rrpHpO~HbIMH HCTOqHHKaMH 

8HeprHH. Ho HX Hcrronb30BaHHe OrpaHHqHBaeTCH Herrocpe~CTBeHHO KnHMaTOM. 

Enaro~apH COBpeMeHHOMY rrporpeccy B TeXHHKe COnHeqHaH pa~HaIl,HH MOlKeT Hcrronb-

30BaTbCH ~nH TaKHX Il,eneH, KaK rrpOCTpaHCTBeHHbIH HarpeB H reHepHpOBaHHe 

8neKTpHqeCKOH 8HeprHH. C ~pyroH CTOPOHbI, Hcrronb30BaHHe BeTpHHbIX MenbHHIl, 

~nH rrepeKaqKH BO~hl HMeeT 3HaqHTenbHO 60nee ~nHTenbHyIO HCTOpHIO. B ceBepo-

3arra~HOH qaCTH EBporrhl B KOHIl,e XIX CToneTHH pa6oTano MHoro ThlCHq TaKHX Menb

HHIl,. BepoHTHo, o6~ee KOnHqeCTBO Bhlpa6aThlBaeMoH 8THMH rrpHcrroco6neHHHMH 8Hep

rHH CHnbHO 3aBHCHT OT KnHMaTOnorHqeCKHX ~aHHhlx COnHeqHOH pa~HaIl,HH H BeTpa 

~nH ~aHHoH MeCTHOCTH. TaKHM o6pa30M, ~o HX YCTaHoBneHHH KnHMaTOnOrHqeCKHH 

aHanH3 MOlKeT rrOMOqb B BbI60pe MeCTorronOlKeHHH C MaKCHManbHbIM B03MOlKHbIM BbIXO

~OM 8HeprHH. 

3a rrocne~HHe rO~bI 6bInH pa3pa6oTaHbI H ycoBepmeHcTBoBaHhl IIpHcrroco6ne

HHH, KOTopble rrpeBpa~aIOT COnHeqHYIO pa~HaIl,HIO B ~pyrHe WOPMbI Hcrronb3yeMoH 

8HeprHH. O~HHM H3 B03MOlKHbIX Hcrronb30BaHHH 8TOH 8HeprHH HBnHeTCH rrpocTpaH-

CTBeHHhlH HarpeB, rrpHroToBneHHe rrH~H, KOH~HIl,HOHHpoBaHHe B03~yxa, reHepHpo-

BaHHe GneKTpOGHeprHH H ~HCTHnnHIl,HH cBelKeH BO~bI. B HeKoToPb~ o6nacTHx, 

rHH GKOHOMHqeCKH BrronHe MOlKeT KOHKypHpoBaTb C ~pyrHMH 06hlqHhlMH HCTOqHHKa

MH GHeprHHo 

3KOHOMHKa Hcrronb30BaHHH COnHeqHOH GHeprHH 3aBHCHT OT KOnHqeCTBa 

rra~aIO~eH COnHeqHOH pa~HaIl,HH. 3TO B CBOIO Oqepe~b 3aBHCHT OT 6onbmoro KO

nHqeCTBa HeMeTeopOnOrHqeCKHX WaKToPOB, BKnIOqaH BpeMH ~HH H ro~a, mHpoThl H 

B03BbrmeHHe MecTHocTH, a TaKlKe OT MeTeopOnOrHqeCKHX WaKTOPOB, cpe~H KOTOPbIX 

HaH60nbmee 3HaqeHHe HMeeT KOnHqeCTBO 06naqHOCTH H THrr o6pa30BaHHH 06naqHO

CTH. MeHbmee 3HaqeHHe HMeIOT KOnHqeCTBO BO~HHoro rrapa H ~hlMKa B aTMocWepe. 

IIpH paccMoTpeHHH B03MOlKHoro Hcrronb30BaHHH rrpH6opoB, rrpeo6pa3yIO~Hx 

COnHeqHYIO GHeprHIO, ~onlKHo 6hlTb YCTaHoBneHo KOnHqeCTBO COnHeqHOH pa~HaIl,HH 

B ~aHHOM MeCTe rro KpaHHeH Mepe ~ByMH B03MOlKHhlMH rryTHMH - C rrOMO~bIO BhlqHCne-

IIpH H3BeCTHhlX HeMeTeopOnOrHqeCKHX ~aHHblx, yrroMHHYTbIX 

Bhlme, MOlKHO nerKO BhlqHCnHTb rra~aIO~yIO COnHeqHYIO pa~HaIl,HIO ~nH HCHOH, CYXOH 

aTMocWephl. BKnIOqeHHeM CTaTHCTHKH B KnHMaTonorHIO o6naKoB, rronyqeHHyIO rrpH 
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rrOMOmM 06bI1J:HbIX Ha3eMHbIX, JIM60 CrrYTHMKOBbIX Ha6JIlO,n;eHMM, M cO,n;ep:lKaHMH BO,n;HHO

ro rrapa B aTMocwepe MO:lKHO rrOJIY1J:MTI. Ha,n;e:lKHYlO o~eHKY ,n;eMCTBMTeJII.HOM rra,n;a

lOmeM COJIHe1J:HOM pa,n;Ma~MM. .nPyrMM rro,n;xo,n;OM MO:lKeT 6hlTI. o~eHKa na,n;alOmeM pa

,n;Ma~MM no ,n;aHHhlM rrpOIDJIhlX Ha6JIlO,n;eHMM B 6JIM3JIe:lKameM MeCTHOCTM. BMO KOOp,n;M

HMpyeT rJI06aJII.HYlO ceTI., COCTOHmylO M3 60JIee 500 cTaH~MM, Ha KOTOPbIX CTpaHbI

LIJIeHhl rrpoBo,n;HT M3MepeHMH COJIHe1J:HOM pa,n;Ma~MM. Ha ,n;pyrMx 1 600 CTaH~MHX 

Be,n;'eTCH perMcTpa~MH rrpo,n;OJI:lKMTeJII.HOCTM MHCOJIH~MM. Ha OCHOBaHMM 8TMX ,n;aHHbIX 

MO:lKHO ,n;OCTaT01J:HO T01J:HO orrpe,n;eJIMTI. rra,n;alOmylO COJIHe1J:HYlO pa,n;Ma~MlO n01J:TM B JI1060M 

MeCTHOCTM. llpM HaJIM1J:MM ,n;orrOJIHMTeJII.HbIX ,n;aHHbIX 0 JIOKaJII.HbIX MeTeOpOJIOrM1J:eCKMX 

YCJIOBMJIX T01J:HOCTI. o~eHKM MO:lKeT OhlTI. rrOBb~eHa. 

IIpMMeHeHMe MeTeOpOJIOrMM rrpM paccMoTpeHMM BOSMO:lKHOCTM C03,n;a,HMH BeTpo

BhlX 8HepreTM1J:eCKMX YCTaHoBoK rrpe:lK,n;e Bcero rrpe,n;ycMaTpMBaeT orrpe,n;eJIeHMe Mec

Ta C HaM60JII.IDMM 8HepreTM1J:eCKMM rrOTeH~MaJIOM. BeTep B rrpMseMHoM CJIoe Mcrrhl

TbIBaeT SHa1J:MTeJII.Hble BapMa~MM, KOTopble saBMCHT OT TorrorpaWMM HepoBHocTM 

rroBepXHOCTI1, BbICOTbI Ha,n; ypoBHeM SeMJII1 M ,n;pyrl1x MeTeOpOJIOrM1J:eCKMX tPaKTopOB. 

KaK rrpaBI1JIO, ,n;JIH rrpM3eMHhlx 100 M aTMocwePhl, Kor,n;a TeMrrepaTypa Bos,n;yxa a,n;Ma-

6aTM1J:eCKM YMeHI.IDaeTcH C BhlCOTOM Ha,n; OTHOCMTeJII.HO O,n;HOPO,n;HOM POBHOM rroBepx

HOCTI.lO SeMJIH, CKOPOCTI. BeTpa YBeJIM1J:MBaeTCH KaK WYHK~MH JIOrapMtPMa BbICOTbI. 

O,n;HaKo Kor,n;a TeMrrepaTypa Bos,n;yxa YB8JIH1J:MBaeTCH C BhlCOTOM, KaK 8TO 1J:aCTO 

6hlBaeT H01J:I.lO, M3MeHeHMe CKOPOCTM BeTpa C BhlCOTOM MO:lKeT 6hlTI. 3Ha1J:MTeJIbHO 

60JII.IDe. B MeCTax, r,n;e 1J:aCTO rrpoMcxo,n;MT MHBepcMH Ha ypoBHe SeMJIM, Ka:lK,n;oe 

,n;orrOJIHMTeJII.HOe YBeJIM1J:eHMe BhlCOThl reHepaTopa 8HeprMM BeTpa ,n;aeT SHa1J:MTeJII.

Hoe YBeJIH1J:eHMe Bhlxo,n;a 8HeprMM. 

BapMa~MM HepOBHOCTM seMHOM rrOBepXHOCTM TaK:lKe BJIMHlOT Ha CKOPOCTI. 

rrpMs8MHoro BeTpa. HepOBHaH rrOBepXHOCTI. (,n;epeBI.H M s,n;aHMH) B OTJIM1J:Me OT POB

HOM (CTpM:lKeHaH TpaBa MJIM rOJIaH 3eMJIH) YMeHI.rnaeT CKOPOCTI. He TOJII.KO rrpM

seMHoro BeTpa, HO M BeTpa Ha 60JII.IDeM BhlCOTe B aTMocWepe. 

BeprnMHhl XOJIMOB C1J:MTalOTCH JIY1J:IDMM MeCTOM pasMemeHMH BeTpOBhlX 8H8pre

TM1J:eCKMX YCTaHOBOK, TaK KaK 3,n;ecI. BeT8p MMeeT 66JII.IDYID CKOpOCTI.. .neJIaJIMCI. 

,n;a:>Ke rrorrhlTKH orrpe,n;eJIMTI. WaKTOPhl YBeJIM1J:eHMH CKOPOCTM, 1J:T06bI HaMTM CBH3I. Me:lK

,n;y CKOPOCTI.lO BeTpa Ha BepIDMHe XOJIMa M y ero rro,n;HO:lKHH MJIM co CKOPOCTI.lO Ha 

COOTBeTCTBYlOmeM BhlCOTe B CB060,n;HOM aTMocWepe. 0,n;HaKo,8TO MMeJIO JIHrnI. orpa-

HM1J:eHHhlM ycrrex BCJIe,n;CTBHe 60JII.IDOM saBHCMMOCTM CKOPOCTM BeTpa Ha BepIDHHe XOJI

Ma OT xapaKTepMCTHK MeCTHOM TorrorpaWHM M rrpeBaJIMpYlOmMX MeTeOpOJIOrM1J:8CKMX 

YCJIOBMM. 

LIepTbI JIOKaJII.HOM TorrorpaWHH 1J:aCTO OKa3bIBalOT CMJIbHOe BJIMHHMe Ha CKO-

POCTb BeTpa. CYT01J:HhlM ~MKJI MopCKoro 6pM3a, KOTOPhlM HBJIHeTCH pesYJIbTaTOM 

pasHM~hl TeMrrepaTyphl BO,n;hl M rrpMJIeralOmel cyrnM, MMeeT caMoe 60JII.IDOe 3Ha1J:eHMe. 

MOPCKol 6PMS 06hl1J:HO MMeeT HaH60JIbrnylO CKOPOCTb B rrocJIerrOJIy,n;eHHoe BpeMH, 

Kor,n;a pasHM~a TeMrrepaTYP ,n;ocTMraeT HaH60JIbIDeM BeJIM1J:MHhl. O,n;HaKO Ha 
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YMepeHHbIX JIJH:pOTaX GTO He OKaSbIBaeT 60JIbIIIOrO BJIH.ffHH.ff Ha cpe,n;HH8 CKOPOCTH BeTpa. 

C TOqKH SpeHH.ff reHepHpOBaHH.ff GHeprHH GTO HMeeT CaMoe 60JIbIIIOe SHaqeHHe B 

CYXHX cy6TporrHKax B,n;OJIb sarra,n;Horo rr06epe~b.ff KOHTHHeHTOB, r,n;e CKOPOCTH BeTpa 

TaK HJIH HHaqe HeBeJIHKH. B ,n;OJIHHaX BeTep TaK~e HMeeT CYTOqHyID BapHa~HID, 

BbIsBaHHYID ropHSOHTaJIbHOM Heo,n;Hopo,n;HOCTbID TeMrrepaTYP. B TeqeHHe ,n;H.ff GTOT 

JIOKaJIbHbIM BeTep HarrpaBJIeH BBepx ITO CKJIOHY, HOqbID OH HMeeT 06paTHoe HarrpaB

JIeHHe. HeCMOTp.ff Ha GTOT JIOKaJIbHbIM BeTep, ,n;OJIHHa - Herro,n;xO,n;.ffmee MeCTO ,n;JI.ff 

cos,n;aHH.ff B8TPOBbIX GHepreTHqeCKHX YCTaHoBoK. Cpe,n;H.ff.ff CKOPOCTb BeTpa B ,n;o

JIHHe MeHbIIIe, qeM Ha 6JIHSJIe~ameM BOSBbIIIIeHHOCTH. 

30Hhl OT,nhlXA 

,nJI.ff pasBHTHH BOSMo~HocTeM ,n;JI.ff oT,n;bIXa qaCTO HCrrOJIbsYIDTC.ff rrpeHMymecTBa 

rrpHpo,n;Horo KJIHMaTa B TOM HJIH HHOM MeCTHOCTH. C ,n;aBHHx rrop rrorryJI.ffpHbI Ka

TaHHe Ha JIbI~aX B AJIbrraX H COJIHeqHbIe BaHHbI, H KyrraHHe Ha rrJI.ff~ax Cpe,n;HseM

HOMOPb.ff Ha IDre ~paH~HH. B HacToH~ee BpeM.ff B CB.ffSH C POCTOM HaCeJIeHH.ff seM

Horo IIIapa H pacIIIHpeHHeM ropo,n;oB KJIHMaTHqeCKH KpHTHqeCKHe 06JIaCTH CqHTaIDT

C.ff KypOpTHb~MH TeppHTOpH.ffMH. HarrpHMep, JIbI~Hble KypOpTbI He,n;aBHo 6bIJIH rrocTpoe

HbI Ha ID~HOM CKJIOHe ArrrraJIaqCKHX rop B BOCTOqHOM qaCTH Coe,n;HHeHHbIX lliTaTOB; 

OHH MoryT ¢yHR~HoHHpOBaTb TOJIbKO rrpH cos,n;aHHH HCKyccTBeHHoro CHe~Horo rrOK

pOBa. TaKHM 06paSOM, KJIHMaTHqeCKHM rroTeH~HaJI CTaHOBHTC.ff B~HhlM MOMeHTOM 

B 06meM rrJIaHHpOBaHHH TeppHTopHM ,n;JIH ~eJIeM oT,n;bIXa. ,nJI.ff SHMHero crropTa 

~eJIaTeJIbHO OrrTHMaJIbHOe COqeTaHHe cHera, TeMrrepaTypbI H BeTpa. AHaJIOrHqHO 

,n;O~,n;b, TeMrrepaTypa-H ROJIHqeCTBO COJIHeqHbIX ,n;HeM .ffBJI.ffIDTC.ff B~HbIMH qep-

TaMH B rrJIaHHpOBaHHH JIeTHHX SOH OT,n;bIXa. 

llpOBe,n;eHHe OTrrYCKa ceMbH qaCTO orrpe,n;eJI~eTC.ff KJIHMaTHqeCRHMH ¢aRTopa

MH. AMepHKaH~bI qaCTO Ha JIeTO e,n;yT B EBporry, Kor,n;a GTOMY 6JIarOrrpH.ffTCTByeT 

rroro,n;a. OTrrYCKHHKH rrpe,n;rrOqHTaIDT XOJIo,n;HbIe ceBepHbIe osepa JIeTOM H TerrJIoe 

ID~Hoe rro6epe~be SHMOM. llPH ,n;OJIrOCpOqHOM rrJIaHHpOBaHHH Crre~HaJIbHhlX Mepo

rrpH.ffTHM MO~HO TaK~e HCrrOJIbSOBaTb rrpHKJIa,n;HyID KJIHMaTOJIOrHID. HarrpHMep, SHM

HHe OJIHMrrHMCKHe Hrphl, KOTophle rrpOBo,n;HJIHCb B OCJIO B 1952 ro,n;y, MOrJIH rrpoMTH 

B JIID6YID ,n;eRa,n;y HHBap.ff H ¢eBpaJIH. KJIHMaTOJIOrH orrpe,n;eJIHJIH,KaKa.ff ,n;eKa,n;a 

HaH60JIee BepO.ffTHO 6y,n;eT HMeTb orrTHMaJIbHhle KOJIHqeCTBa CHera H TeMrrepaTYPY. 

,naThl ROH~epToB H TeaTpaJIbHbIX rrpe,n;cTaBJIeHHM Ha OTKPhlTOM BOS,n;YX8 qaCTO BbI-

6HpaIDTC.ff HS HeCKOJIbKHX BOSMO~HbIX ,n;aT COrJIaCHO KJIHMaTOJIOrHqeCROM HH¢opMa~HH 

o TeMrrepaType, BepO.ffTHOCTH oca,n;KOB H T.,n;. llorrYJIHpHSaTophl TypHsMa OqeHb 

XOPOIIIO OCBe,n;OMJIeHhl 0 KJIHMaTHqeCRHX HSMeHeHH.ffX H qaCTO peKJIaMHpYIDT 06JIaCTb 

orrHcaHHeM ee S,n;opoBoro, 6o,n;p.ff~ero HJIH rrpHHTHoro KJIHMaTa. 

llOCJIe Toro, KaK MepOrrpH.ffTH.ff SarrJIaHHpOBaHbI H paspa60TaHhl,MeTeOpOJIO

rHqeCKHe CJIy~6hl ~,n;oCTaBJI.ffIDT cooTBeTcTByID~yID HH¢opMa~HID 0 MHorHX opraHH

SOBaHHbIX crropTHBHbIX Me pOrrpH.ffT H.ffX , ROTophle HCrrOJIbsyIDT rrpHpo,n;Hhl8 pecypchl, 



144 METEoponorHH H OKPY~IDmAH ~EnOBEKA CPE~A 

;JaBHC.fIT aT rroro,n;hI H ,n;OJDKHhI a TKJIa,n;hIBaTbC.fI, eCJIH rroro,n;a He OJIarOrrpH.fITCTBY-

eT HX rrpOBe,n;emno. Taime MepOrrpH.fITH.fI, KaK rrapYCHhIH crropT H copeBHOBaHH.fI 

Ha MOTOPHhlX JIo,n;Kax, Bo,n;Hhle JIhDKH H KaTaHHe Ha JIhlJKaX rro cHery, KaTaHHe Ha 

KOHbKax, 3aBHC.fIT aT KarrpH30B rroro,n;hl. ITPH rro,n;rOTOBKe 3THX MepOrrpH.fITHH 

yqaCTHHKaM H 3pHTeJI.fIM HYJKHO HCrrOJIb30BaTb KpaTKOCpOqHhlH rrporHOS. TaKOH 

rrporH03 rrOJIe3eH ,n;JI.fI HaCeJIeHH.fI rrpH rrJIaHHpOBaHHH MepOrrpH.fITHH Ha CBeJKeM B03-

,n;yxe. nyqme OTMeHHTb rrHKHHK, 3KCKypCHID, KyrraHHe H T.,n;. ,n;o BhITo,n;a H3 ,n;o~ 

Ma, HeJKeJIH3TH MepOrrpH.fITH.fI Oy,n;YT rrpepBaHhI rrJIOXOH rroro,n;oH. KaTaHHe Ba 

MaJI8HbKHX JIo,n;Kax OhICTPO 3aBoeBhIBaeT lIOrrYJI.fIpH"OCTb H TpeoyeT TOqHOrO H CBoeB

peMeHHoro rrporH03a, TaK KaK aHa ocooeHHO qYBCTBHTeJIbHO K BHe3arrHQ HSMe

HHBmeMYC.fI BeTpy. CooTBeTcTBYIDIIlee rrpe,n;yrrpeJK,n;eHHe a rpose H mKBaJIe HMeeT JKH3-

HeHHoe 3HaqeHHe ,n;JI.fI oe30rracHocTH yqaCTHHKoB. 

ITJIOxa.fI rroro,n;a MOJKeT He TOJIbKO HcrropTHTb OTrrYCK, HO TaKJKe H rrpHqH

HHTb 3HaqHTeJIbHhlH 3KOHOMHqeCKHH YIllepo BJIa,n;eJIb~aM KypOPTOB. KpOMe Taro, 

rrpo¢eCCHOHaJIbHhle crropTHBHhle KOMaH,n;hl H YCTpOHTeJIH KOH~ep~OB Ha OTKphlThlX " 

rrJIOIlla,n;Kax Teprr.fIT MaTepHaJIBHhlH YIIlepo, Kor,n;a MepOrrpH.fITH.fI OTMeH.fIIDTC.fI HJIH rre

peHOC.fITC.fI, a CTOHMOCTb OHJIeTOB B03MeIllaeTC.fI. HaCeJIeHHe Ha rrOOepeJKbe H 

BJIa,n;eJIb~hl KYPOPTOB TaKJKe Teprr.fIT YOhlTKH BO BpeM.fI XOJIO,n;HOH ,n;OJK,n;JIHBOH rroro,n;hl 

B KOH~e He,n;eJIH. XOT.fI BhlcoKoropHhle KYPOPThI 3aBHC.fIT aT HaJIHqH.fI CHeJKHOro 

rrOKpOBa, rrJIOXHe ,n;oporH pe3KO YMeHbmaIDT rrpHTOK OT,n;hlXaIDIIlHX. 

BnHHHHE ~EnOBEKA HA ITPHPO~hlE 3KOnOrH~ECKHE CHCTEMhl 

PaCT HaCeJIeHH.fI 3eMHoro mapa, YBeJIHqeHHe rrpOMhlmJIeHHOH rrpo,n;YK~HH, 

rrOTpeOJIeHHe TOBapOB H yCJIyr YBeJIHqHJIH B03MOJKHOCTH qeJIOBeKa HerrpOH3BOJIbHO 

H3MeH.fITb KJIHMaT. BCJIe,n;CTBHe 3aBHCI1MOCTH paCTeHHH H JKHBOTHhIX aT KJIHMaTa, 

qeJIOBeK MOJKeT" BJIH.fITb Ha 3KOJIOrHqeCKHe CHCTeMhl aT caMhlX MaJIeHbKHX pa3Me

pOB ,n;o rJIOOaJIbHhIX MacmTaOOB. ATMoc¢epa ,n;aeT KHCJIOPO,n;, yrJIeKHCJIhIH ra3 

H BJIary - Bce, qTO B COqeTaHHH C COJIHeqHOH pa,n;Ha~HeH Heooxo,n;HMO ,n;JI.fI paCTa 

Bcero JKHBoro. EOJIee Taro, KaJK,n;oe paCTeHHe rrpHCrrOCaOJIHBaeTC.fI K orrpe,n;eJIeH

HOMY KJIHMaTY; rpaHH~hl rrpOH3paCTaHH.fI KaJK,n;oro paCTeHH.fI qaCTO COBrra,n;aroT C 

orrpe,n;eJIeHHhlMH KJIHMaTHqeCKHMH rpaHH~aMH. CHJIbHhle eCTeCTBeHHhle KJIHMaTH

qeCKHe H3MeHeHH.fI B rrpOmJIOM COrrpOBOJK,n;aJIHCb 3KOJIOrHqeCKHMH H3MeHeHH.fIMH. 

HarrpHMep, ~eHTpaJIbHOH npOOJIeMOH aHaJIH3a rrhlJIb~hI .fIBJI.fIIDTC.fI BpeMeHHhle H3Me

HeHH.fI B paCTeHH.fIX, rrpoH3paCTaIDIIlHx Ha ,n;aHHOH rrJIOIlla,n;H; 3TH H2MeHeHH.fI He

rrocpe,n;CTBeHHO KOppeJIHpYIDTC.fI C rrpOmJIOH KJIHMaTHqeCKOH HH¢opMa~HeH. ~eJIOBeK 

rrpeoopa3yeT 3eMJIID Ha seMHOM mape aT JIeCOB H JIyroB ,n;o ropo,n;OB, rrOJI8H HJIH 

aKBaTopHH. TaKHe H3MeHeHH.fI JI9KaJIbHhlX xapaKTepHCTHK rrOBepXHOCTH rrpHBeJIH K 

H3MeHeHHID MeTeOpOJIOrHqeCKHX YCJIOBHH. B HaCTO.fIIIlee BpeM.fI cYIIlecTByeT MHeHHe, 

qTO qeJIOBeK MOJKeT B03,n;eHCTBOBaTb Ha KJIHMaT B OOJIbmeM MacmTaoe, BKJIIDqa.fI 

H rJIOOaJIbHhlH. EOJIee Toro, HCCJIe,n;yeTC.fI B03MOJKHOe BJIH.fIHHe GTHX KJIHMaTH

qeCKHX H3MeHeHHH Ha 3KOJIOrHqeCKHe CHCTeMhl. 
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B COe,n;11HeHHbIX IIITaTaX e]<erO,n;HO OKOJIO 400000 reKTapoB SeMJI11, SaHJITOH 

rro,n; CeJIhCKOe XOSJIHCTBO, rrepexo,n;11T rro,n; CTp011TeJIhCTBO ropo,n;OB, a3porropToB, 

lliocceHHhlx ,n;opor 11 Bo,n;oxpaH11JI11m. B AHrJI1111 11 Y3JIhCe B HaCTOJImee BpeMJI sacTpo

eHO 12% SeMJI11. HOBhle r116p11,n;Hhle KyJIhTyphl, 0pOllieH118 11 ,n;pyraJI ycoBepllieHcTBo

BaHHaJI rrpaKT11Ka ,n;aJI11 BOSMO]<HOCTh KYJIhTI1B11pOBaTh SeMJI11, Kp11T11~eCK11e C TO~K11 

SpeH11JI KJI11MaTOJIOr1111. Bce 11SMeHeH11JI B I1CrrOJIhSOBaH1111 SeMJI11 rrp11BeJI11 K JIOKaJIh

HhlM 11SMeHeH11JIM KJI11MaTa, HO 3KOJIOr11~eCKI1e rrOCJIe,n;CTB11JI 3T11X 11 ,n;pyr11X KJIHMa

~11~eCK11X 11SMeHeH11H eme ,n;aJIeKO He 11SBeCTHhl. Harrp11Mep, MoryT JI11 3T11 11SMe

HeH11JI rrp11BeCT11 K BcrrbIlliKe Sa60JIeBaH11JI paCTeH11H 11 ]<11BOTHbIX 11JI11 K rrOJIBJIeH11IO 

Bpe,n;HhIX HaceKOMbIX? Cos,n;a,n;YT JI11 11SMeHeH11JI KJI11MaTa 60JIee 6JIarOrrp11JITHble 

yCJIOB11JI ,n;JIJI HeKOTophlX HY]<HbIX B11,n;OB paCTeH11H 11JI11 ]<11BOTHbIX, 11JI11 OH11 rrp11Be,n;yT 

K pacrrpOCTpaHeH11IO COPHJIKOB B HOBbIX 06JIaCTJIX? ECJI11 HaMepeHHO 11JI11 Herrpe,n;

HaMepeHHO I1CKYCCTBeHHhlM rrYTeM 6y,n;eT yBeJI11~eHO KOJI11~eCTBO oca,n;KOB B rrOJIysa

CYlliJI11BhlX 06JIaCTJIX, yBeJII1~11T JI11 3TO 3POS11IO 11JI11 60JIhlliee KOJI11~eCTBO paCT11TeJIh

HOCT11 YMeHhlli11T 3POS11IO? MeTeOpOJIOraM BMeCTe C ,n;pyr11M11 crre~11aJI11CTaM11 rrp11-

,n;eTCJI pelliaTh 3T11 11 aHaJIOr11~Hhle rrp06JIeMbI. 

OCHOBHhlM 3HepreT11~eCK11M 11CTO~H11KOM 3KOC11CTeMhl JIBJIJIeTCJI COJIHe~HaJI 

pa,n;11a~11JI, KOTOpaJI SaB11C11T OT lli11pOThl, BpeMeH11 ,n;HJI 11 ro,n;a, xapaKTep11CT11K 

seMHOH rrOBepXHOCT11 11 COCTOJIH11JI aTMoc¢ephl. TaK11M 06paSOM, cpe,n;11 Bcex 

aTMoc¢epHhlX rrpo~eCCOB, B~HbIX ,n;JIJI 3KOC11CTeMhl, OCHOBHbIM11 11 OKaSbIBaIOm11M11 

Herrocpe,n;CTBeHHoe BJI11JIH11e, JIBJIJIIOTCJI rrpo~eCCbI, CBJISaHHble C MO;D;11W11Ka:q11eH 

COJIHe~HOH pa,n;11a~1111 JI1160 Kor,n;a OHa rrpoxo,n;11T ~epes seMHYIO aTMocwepy, JI1160 

Ha rrOBepXHOCT11 3eMJI11. HeKOTopble 113MeHeH11JI B 11CrrOJIh30BaH1111 SeMJI11, KOTopble 

BJI11JIIOT Ha rrpeo6pa30BaH11e COJIHe~HOH pa,n;11a~1111, BKJIIO~aIOT 113MeHeH11e rrOBepXHOCT

Horo OTp~eH11JI (aJIh6e,n;o), TerrJIOeMKOCTh 11 TerrJIOrrpOBo,n;HOCTh 11 HaJI11~11e BO,n;hl. 

Harrp11Mep, H113KOe aJIh6e,n;o yBeJIH~HBaeT rrOrJIOmeH11e COJIHe~HOH 3HeprHH 11 no

BhllliaeT TeMrrepaTYPY B03,n;yxa, B TO BpeMJI KaK COKpameHHe KOJI11~eCTBa BO,n;hl 

YMeHhlliaeT HcrrapeHHe, ~TO TaK]<e Be,n;eT K rrOBhlllieHHIO TeMrrepaTyphl. 

O,n;HOH 113 rrpaKT11~eCKHX rrp06JIeM cero,n;HJIlliHerO ,n;HJI B OTHOllieH11H rrpaBHJIh

Horo HCrrOJIh30BaHHJI H pa3pa6oTKH 3eMJI11 JIBJIJIeTCJI rrpeBpameH11e B rrYCThlHIO 11JI11 

rrOTepJI rrJIo,n;opo,n;HJI rrOJIY3aCYlliJIHBbIX 11JI11 sacylliJIHBhIX 06JIaCTeH. B HeKOTopbIX Ta

KHX 06JIaCTJIX rroTpe6HOCTh B Bo,n;e ,n;JIJI paClliHpeHHoro CeJIhCKOXOSJIHCTBeHHoro 

rrpOH3Bo,n;CTBa, Heo6xo,n;HMoro ,n;JIJI o6ecrre~eHHJI rrpo,n;YKTaMH rr11TaH11JI pacTymero Ha

CeJIeH11JI, HerrpepbIBHO B03paCTaeT 11 rrpeBhllliaeT KOJIH~eCTBO rrp11po,n;HbIX oca,n;KOB. 

HCTO~H11KOM BO,n;hl ,n;JIJI opOllieHHJI JIBJIJIIOTCJI rpyHToBhle BO,n;hl, 11 BCJIe,n;CTB11e HX 

H36hlTO~Horo rroTpe6JIeHHJI HapymaeTCJI per110HaJIhHhlH BO,n;HhlH 6aJIaHC. 3arraCbI 

rpYHTOBOH BO,n;hl, KOTophle 06pa30BaJI11Ch B Te~eHHe rrOCJIe,n;Hero JIe,n;HHKOBoro rrep110-

,n;a, 11CTOmaIOTCJI 6hlCTpee, ~eM rrOrrOJIHJIIOTCJI. BMeCTe C POCTOM CeJIhCKOrO XOSJIH

CTBa yBeJI11~HBaeTCJI rrorOJIOBhe CKOTa, ~TO rrpHBo,n;11T K oCKy,n;eHHIO paCTHTeJIh

HOCTH Ha rracT611max. Co~eTaHHe 3THX ,n;ByX ¢aKTopOB rrpHBo,n;HT K 3Ha~HTeJIhHoMy 
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ll3MeHeHllID rrOBepXHOCTHOH paCTllTe~bHOCTll. YMeHbmeHlle paCTHTe~bHOrO rrOKpOBa 

B CBOID Oqepe~b C03~aeT rrpe~rrOChl~Kll K 60~bmOH BeTpOBOM 3P03llll BepXHerO 

C~OH rrOqBhl, qTO rrpHBO~llT K ~a~bHeHmeH rrOTepe rr~O~OpO~llH. ilepeHOCHMaH 

BeTpOM rrhl~b yBe~HqllBaeT CO~ep:>KaHlle qaCTllU; B aTMOCcpepe, KOTOPbIe KaK l.JaCTb 

r~06a~bHOro 3arpH3HeHllH B03~yxa MOrYT 6hlTb CaMll rro ce6e rrpHqHHOH H3MeHeHllH 

K~llMaTa. 

~e~OBeK CTPOHT rr~OTllHhl ~~H 3arrpY:>KllBaHllH BO~bl II C03~aHllH 03ep. CaMble 

6o~~mlle BO~OeMhl TaKOrO po~a rrpeBhlmaIDT 100 KM B ~~llHY II OKa3hlBaIDT 6o~bmoe 

B~llHHlle Ha K~llMaT B6~ll3ll 6eperoB. HarrpllMep, MaKcllMa~bHhle BhlCOKlle II Hll3Klle 

TeMrrepaTypbI MeHHIDTCH rro,n; BJIllHHlleM BO~bI, oco6eHHo C rro~BeTpeHHoM CTOpOHbI. 

ll3MeHeHHhlH K~llMaT B~llHeT Ha pacTHTe~bHocTb; HaCKO~bKO Cll~bHO 3TO B~llHHHe -

eme ~o KOHU;a He ll3BeCTHO, HO 3TO TaK:>Ke 3aBHCllT OT ,n;Pyrllx, MeCTHbIX yC~OBllH, 

TaKllX KaK TorrorpacpllH. XOTH o6mee qllC~O llCKYCCTBeHHhlX 03ep Ha 3eMHOM mape 

Be~HKO, II OHll B~llHIDT Ha MeCTHhlH K~llMaT, HO llX B~HHHlle eme He~OCTaTOl.JHO, 

qTo6hl ll3MeHllTb K~llMaT B r~o6a~bHOM MacmTa6e. ~pyrllMll rrpllMepaMll rrpaKTllqe

CKoro llcrrO~b30BaHllH BO~HbIX pecypCOB, KOTophle B~llHIDT Ha ~OKa~bHhlH K~llMaT_ll 

TaKHM 06pa30M Ha 3KO~OrllqeCKHe CllCTeMhl, HB~HIDTCH opomeHlle II perY~llpOBaHHe 

CTOKa peKll. 

TIpe,n;~ara~HCb rpaH~l103Hhle rrpoeKThl H3MeHeHllH rrOBepXHOCTll 3eM~ll, Ta

KHe KaK C03~aHHe ~aM6hl qepe3 BepMHrOB rrpO~llB ll~ll peKY KOHro, qTO rrpllBe

~o 6hl K KPyrrHoMacmTa6HOMY H3MeHeHllID K~HMaTa II 3Ko~orHH. ~aM6a qepe3 BepMH

rOB rrpO~llB OCBo60~HT OT ~b~a CeBepHhlH ne~OBHThlH OKeaH, a ~aM6a B Hll30Bbe 

peKll KOHro C03~aCT orpoMHoe o3epo B HeCKO~bKO Mll~~llOHOB reKTapoB.M3yqeHHe 

B03MO:>KHhlX 3KO~OrllqeCKHX 3cpcpeKToB OT TaKllX rrpoeKToB, BepoHTHo, ~O~:>KHO rrpe~

meCTBOBaTb llX paccMoTpeHHID. 

~pyrHM npHMepoM B03~eHcTBllH Ha 3eM~ID, KOTopoe rrpllBe~o K K~llMaTllqe

CKOMY II 3KO~OrHqeCKoMY M3MeHeHllHM, HB~HeTCH pa3BllTHe KpyrrHhlx ropo,n;cKllX 

rroce~eHllH. O~HOH ll3 xapaKTepllcTllK K~HMaTa ropo~a HB~HeTCH rroBhlmeHHhlH Har

peB B OCHOBHOM B HOqHOe BpeMH, KOTOPhlH o6pa3yeTcH B OCHOBHOM 3a CqeT Terr

~a,BhlCB06o:>K~aeMOro rrpll cropaHHll Torr~llBa, reHepHpOBaHHll 3HeprHH, aBTOMo6H~b

Horo ~BH:>KeHHH II T.~. BO~bmHHCTBO ropo,n;OB llMeIDT cpe~HIDID TeMrrepaTYPY Ha lOC 

Bhlme rro cpaBHeHllID C rrpllropO~OM, HO B OT,n;e~bHhlX c~yqaHX pa3HOCTb TeMrrepaTY

pbI OOCTaB~HeT 10oc. K~llMaTllqecKll 6o~ee Terr~aH aTMoccpepa Ha~ ropo~oM ~aeT 

B pe3Y~bTaTe y~~llHeHHe ce30Ha pOCTa paCTeHllH, COKpameHHe qllC~a MOP03HbIX 

~HeH, YMeHbmeHlle KO~llqeCTBa Bhlrra~aIDmero CHera, qTO Bce BMeCTe B~llHeT Ha 

MeCTHYID paCTllTe~bHOCTb. TIpll KOHTHHeHTa~bHOM K~llMaTe u;eHTpa~bHOH qaCTll CllA 

rO~OBoe U3MeHeHlle cpe~HeH TeMnepaTyphl Ha lOc cooTBeTcTByeT c~Bllry C ceBepa 

Ha IDr rrpll6~H3llTe~bHo Ha 100 KM. B 3arra~HoH EBporre, yqHThlBaH B~llHHlle MOPH, 

cooTBeTcTBYIDmllH C~Bllr 3HaqllTe~bHO 60~bme. B 6y,n;YmeM Bc~e~CTBlle pa3pacTa

HHH H C~llHHHH ropO~OB OHM 6y,n;YT OKa3hlBaTb B03pacTaromee K~llMaTllqeCKOe 

B~HHHlle Ha 3KO~OrllqeCKlle CllCTeMhl. 
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3arpJI3HHTeJIH aTMOC<pePbI OKa3.hlBaIOT HerrOCpe,n;c T BeHH oe T OKCH'IeCKO e BJIHJI

HHe Ha MHOrHe paCTeHHJI H JKHBOTHbIX, H OHH TaKJKe MoryT OKa3bIBaTb BJIHJIHHe Ha 

8KOJIOrH'IeCKHe CHCTeMhl 'Iepe3 HX BJIHJIHHe Ha KJIHMaT KaK B OOJIbmOM, TaK H B 

MaJIOM MaCmTaO e. B3 BemeHHble 'IaCTHU;bI, BbIOpOmeHHble B aTMOC<pepy, YMeHbmaIOT 

KOJIH'IeCTBO COJIHe'IHOH pa.n;HaU;HH, rrpoXO,n;JI~eH 'Iepe3 Hee. B OOJIbmHX ropo,n;ax co 

3Ha'IHTeJIbHhlMH HCTO'IHHKaMH 3arpJI3HeHHJI KOJIH'IeCTBO rrOJIY'IaeMOH COJIHe'IHOH 

8HeprHH YMeHbmaeTCJI Ha 10-15%. EOJIee Toro, OTHOCHTeJIbHO BhlCOKaJI 'IaCTb 8TOH 

rroTepH COJIHe'IHOH pa,n;HaU;HH rrpHxo,n;HTCJI Ha KOPOTKOBOJIHOBOe H3JIY'IeHHe. ITOMHMO 

8Toro aTMOc<pepHhle 'IaCTHU;hl MoryT CJIYJKHTb JI,n;pooopa3yIO~HMH areHTaMH H JIHOO 

YBeJIH'IHBaTb KOJIH'IeCTBO oca,n;KoB, JIHOO c03,n;aBaTb H30hlTO'IHOe 3aceHBaHHe oOJIa

KOB H TeM caMhlM rrperrJITCTBOBaTb Bhlrra,n;eHHIO oca,n;KoB. HeKoTophle ,n;aHHhle CBH,n;e-

TeJIbCTBYIOT 0 TOM, 'ITO KOHu;eHTpaU;HH 'IaCTHU; YBeJIH'IHJIHCb B HeKOTOphlX 06JIaCTJIX 

B pe3YJIbTaTe ,n;eJITeJIbHOCTH 'IeJIOBeKa, HO TaKHe YBeJIH'IeHHJI e~e He H3MepJIJIHCb 

B OT,n;aJIeHHbIT 'IaCTJIX 3eMHoro mapa" HarrpHMep,B u;eHTpaJIbHOH 'IaCTH THxoro OKea

Ha. 

C cepe,n;HHhl rrpomJIoro CTOJIeTHJI <pOHOBaJI KOHu;eHTpaU;HJI yrJIeKHCJIOrO ra3a 

YBeJIH'IHJIaCb rrpHOJIH3HTeJIbHO Ha 10% BCJIe,n;CTBHe crOpaHHJI HCKorraeMoro TOrrJIH

Ba. KOJIH'IeCTBO co,n;epJKaHHJI CO 2 B aTMoc<pepe HMeeT Herrocpe,n;cTBeHHoe BJIHJIHHe 

Ha KJIHMaT, rrOSBOJIJIJI COJIHe'IHOH pa,n;HaU;HH rrpoxo,n;HTb CKBOSb aTMoc<pepy, rrorJIO

~aJI H HcrrycKaJI saHOBO 8HeprHIO HH<ppaKpacHoro HSJIY'IeHHJI 3eMJIH. TO'IHble 

ou;eHKH KOHU;eHTpaU;HH CO 2 B oy,n;y~eM rrpe,n;rrOJIaraIOT ,n;orrOJIHHTeJIbHOe YBeJIH'IeHHe 

(20% Ha 2000 r.) H cooTBeTcTByIO~ee cpe,n;Hee rJIOOaJIbHOe rrOTerrJIeHHe HHJKHHX 

CJIOeB aTMoc<pePhl rrpHOJIHSHTeJIbHO Ha 0,50 C. XOTJI rro,n;ooHoe HSMeHeHHe, BepOJIT-

HO, oy,n;eT HMeTb SHa'IHTeJIbHOe BJIHJIHHe Ha HeKoTophle 8KocHcTeMhl, 

OOJIaCTH rrpoBe,n;eHo O'IeHb MaJIo HCCJIe,n;oBaHHH. 

B 8TOH 

EOJIbmOe KOJIH'IeCTBO SarpJISHeHHH aTMoc<pePbI y,n;aJIJIeTCJI rrYTeM BbIMbIBaHHJI 

oca,n;KaMH. y,n;aJIeHHe 802 HMeeT ocoooe SHa'IeHHe ,n;JIJI 8KOJIOrHH. rasooopas

HhlH 802 OKHCJIJIeTCJI B aTMoc<pepe ,n;o 80S H saXBaThlBaeTCJI BO,n;JIHhlMH KarrJIJIMH, 

rrOHHJKaJI pH oca,n;KOB. HCTO'IHHKH 802 C rro,n;BeTpeHHoH CTOPOHbI H KHCJIOTHbIH 

,n;OJK,n;b MoryT BJIHJITb Ha KHCJIOTHOCTb rrO'IB H osep. HeKoTopble 03epa B CKaH,n;H

HaBHH OhlJIH saKphlThl ,n;JIJI HaCeJIeHHJI BCJIe,n;cTBHe BhlCOKOH KHCJIOTHOCTH. C ,n;pyroH 

CTOPOHhl, ,n;JIJI HeKoTophlX ~eJIO'IHhlX rrO'IB KHCJIOTHhle oca,n;KH MoryT ObITb rrOJIe3HbI

MH. COBpeMeHHhle HCCJIe,n;OBaHHJI HarrpaBJIeHhl Ha BhlJICHeHHe KaK rrpH'IHH BhlCOKOH 

KHCJIOTHOCTH, TaK H Ha 8KOJIOrH'IeCKHe rrOCJIe,n;CTBHJI 8Toro. 

Cy~ecTByeT MHoro ,n;aHHhlX 0 BOSMOJKHOCTH BJIHJIHHJI 'IeJIOBeKa Ha KJIHMaT, 

B ocooeHHocTH Ha BO,n;HhlH OaJIaHC, rrYTeM rrpJIMOrO H rrpe,n;HaMepeHHoro BMemaTeJIb

CTBa. YBeJIH'IeHHe oca,n;KOB sa C'IeT saceBa OOJIaKOB JIBJIJIeTCJI rrpe,n;MeToM Herrpe

phlBHoro HCCJIe,n;oBaHHJI, H cooO~aJIOCb 0 HeCKOJIbKHX cJIY'IaJIx rrOJIY'IeHHJI OT 8Toro 
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BKOHOMHqeCKOA BhlrO~hl. O~HHM H3 TIpHMepOB aBnaeTCa YBenHqeHHe BenHqHHhl CHeZ- . 

HOrO TIOKpOBa H TIoCne~YIOIIlero BeCeHHerO CTOKa BO~hl B CKanHCThIX fopax 

Konopa~o (CllA). OTIpe~enanHcb TaKze cooTBeTcTBYIOIIlHe BKOnOrHqeCKHe H3MeHeHHa, 

TIOCne~OBaBrnHe 3a TIOAo6HhlM B03~eAcTBHeM Ha TIoro~y, KOTophle ~OBonbHO TPY~HO 

06ocHoBaTb. 06IIlaa TIp06neMa BWWeKTOB oKPyzaIOIIleA cpe~hl TIpH B03~eAcTBHH Ha 

KnHMaT aBnaeTCH TeMoA oT~enbHoA CTaTbH BToro TOMa, HaTIHCaHHOA HeA6eprepoM. 



llPEBP Am;EHIIE B llYCTLlH10 : ECTECTBEHHLIE llPllqllHLI IIJHI 
PE3YJILTAT X03H1tCTBEHH01t ~EHTEJILHOCTII 1 

X. <DJIOH 

Bo MHorHX sacymAHBh~ H rroAysacymAHB~ cTpaHax YBeJIHqHBaromeecH 
nOTpe6AeHHe BO.n;hI rrpHBeAo K rrocTerreHHoMY HCTOmeHHro pecypcoB rpYHToBhIX BO.n; 

B AOKaAbHOM H perHoHaAbHoM MacillTa6ax. ECAH :3.TO HCTOmeHHe 6y.n;eT rrpo.n;omKaTb
CH H .n;aAee B TeqeHHe 20 AeT HAH 60Aee, TO MOEeT HapymHTbcH perHOHaAbHhIl 
BO.n;HhIl 6aAaHC. BDAee Toro, HeKOHTpoAHpyeMoe YBeAHqeHHe rrorOAOBbH .n;OMamHe
ro CKOTa MOEeT YHHqTOEHTb CKy.n;HhIl paCTHTeAbHhII rrOKpOB Ha 60A!>mHX TeppHTO
pHHX. ITo cpaBHeHHro C 06AaCTHMH, r.n;e coxpaHHeTCH rrpHpo.n;HaH paCTHTeAbHOCTb 
(HarrpHMep, B 06~aCTHX pasMemeHHH BoeHHhIX rro.n;pas.n;eAeHHI), yMeHbmeHHe paCTH
TeAbHoro rrOKpOBa paSHTeAbHO. CymecTByromHe acrreKThI, CBHsaHHhIe C 06AaCTHMH 
rroAyrrycThIHH BHe samHmaeM~ paIOHOB, CHAbHO OTAHqaroTcH OT rrpo6AeM CyXfIX 
cTerrel BHyTpH :3THX paIOHOB. 

ITpHMepoM TaKoro po.n;a MoryT CAYEHTb HCCAe.n;OBaHHH, rrpOBe.n;eHHhIe B oasH
cax roEHoro TYHHca (~AOH, 1970 r.). 

ypaBHeHHe Bo.n;Horo 6aAaHca HMeeT BH.n;: 

P = ET + R + AW, (1) 

r.n;e P - oca.n;KH; ET - .n;elcTBHTeAbHoe HcrrapeHHe rrOqBhI H TpaHcrrHpa~HH C pac
THTeAbHocTH; R - CTOK; AW ~ BpeMeHHoe HSMeHeHHe o6mero co.n;epEaHHH rpyH
TOBOI BO.n;hI. 

AOKaAbHhIe M KpaTKOCpOqHhle cpAYKTya~MH sa CqeT OT.n;eAb-
ypaBHeHMe MOEHO yrrpocTHTb. B roEHOM TyHMce Ha 

ECAH He yqHThIBaTb 
H~ rrepMo.n;OB .n;oE.n;el, :3TO 
rrAOma.n;H OKOAO 35 000 KM2 C BHyTpeHHHM .n;peHaEeM He CAe.n;yeT rrpHHHMaTb BO 
BHHMaHMe rrOBepXHOCTHhIl CTOK (R=O), rrO:3TOMY 

AW = P - ET. (2) 

B :3TOM cAyqae 60AbmMe BpeMeHHhIe cpAYKTya~MH P M MeHbmHe MSMeHeHHH ET KOHTpO
AHpyroT nOBhImaromHlcH HAM YMeHbmaromHlcH ypOBeHb BO.n;hI (W). ~ro6aH rrpaBMAbHaH 
o~eHKa P .n;OAEHa OCHOBhIBaTbCH Ha .n;OCTaTOqHO O.n;HOpO.n;H~ HSMepeHHHX .n;OE.n;eBhIX 
oca.n;KOB, ocpe~HeHH~ ITO rrAOma,n;M, KOTophIe, B CBOro Oqepe,n;b, .n;OAEHhI 6hITb Tma
TeAbHO ttpoBepeHhI ,n;AH YMeHbmeHHH AOKaAbHhIX :3cpcpeKTOB H rrpH60pHhIX omM6oK. 
~AH opomaeMhlK TeppHTopHI MOEHO .n;aTb Ha.n;eEHyro o~eHKy Bo,n;OCHa6EeHHH WS M 
ET =WS+P. Ha sacymAHBol TeppMTopHH C BHyTpeHHMM .n;peHaEeM, r.n;e R =O,ET 
AHMHTMpyeTcH P M cpAYKTya~HHMM W. ECAM Ha sacymAHBol TeppMTopMM WS BhIBO
.n;HTCH TOAbKO no .n;aHHhIM pesepByapa rpYHTOBOI BO.n;hI W , TO Aro601 .n;Mc6aAaHC 
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~nH ID~HOrO TYHHCa Ha OCHOBaHHH Ha6nID~eHHH,_rrpOBO~HMbIT C Ha~ana STO
ro CTOneTHH, 6bwa rrony~eHa OCpe~HeHHaH rro rrnOma~H OD;eHKa P rro ~aHHbIM pe
rHCTpan;HH ~eCHTH CTaHD;HH. Cpe~Hee KonH~eCTBO ~o~~eBhlX oca~KOB ~nH cenb
CKOX03HH~TBeHHoro ro~a (ceHTH6pb-aBrYCT) COCTaBnHeT 151 MM rrpH CTaH~apT
HOM OTKnOHeHHH 45 MM; sKcTpeManbHhle BenH~HHhl H3MeHHIDTCH Me~~y 52 MM 
(1935/36 rr.) H 29. MM (1969/70 rr.), a cpe~HHeBenH~HHhl 3a 10 neT M3MeHH
IDTC~ nMllb B ~Harra30He 127-165 MM H He HMeIDT orrpe~eneHHOH TeH~eHD;HH. 

C TO~KM 3peHHH KnHMaTonora P OCTaeTCH rrO~TH rrOCTOHHHOH (pHC. 1). 

M3MepeHHH rrOTeHD;HanbHoro cYMMapHoro HcrrapeHHH ETP rro~BepraIDTcH 
3Ha~HTenbHhlM rrpH60pHhlM ollH6KaM. Ha H3MepeHHH rrpH rrOMOmH nH3HMeTpoB H 
HcrrapHTsneH BnHHeT a~BeRD;HH B oRpy~aIDmeH cpe~e, ROTopaH C03~aeT TaR Ha3hl
BaeMhlH-"scpcpeRT oa3Hca", T.e. a~BeRD;HH ropH~ero B03~y:iCa oRpy~aIDmeH rrYCThlHH 
~o6aBnHeTCH R HMeIDmeHCH CYMMapHOH pa~HaD;HHQ. Ha pHC. 2 rrpHBe~eHhl ~Ba 
rrpHMepa ~aHHhlx H3MepeHHH C rroMOmbID nH3HMeTpa B ro~HOM TYHHce; O~HH H3Mepe
HHfl rrpoBo~HnHcb B6nH3H D;eHTpa XOPOllO 06Bo~HHeMoro 6eperoBoro oa3Hca(Gabes), 
~pyrHe - Ha rpaHHD;e COBceM He6onblloro oa3Hca B D;eHTpe Caxaphl. ~ocToBepHhle 

oD;eHKH Q 6hlnH c~enaHhl rrpH rroMOmH sMrrHpH~ecRHx cpopMyn, ROTOPhlE~ 6blnH 
rrpe~no~eHhl Anb6pexToM, BY~hlRO, ileHMaHOM H ~p., H B ROTOPhlX Hcrronb30BanHCb 
BenH~HHhl rroBepxHocTHoro oTp~eHHH (anb6e~o as ). TaR RaK cpe~HHe ro~o-
Bhle 3Ha~eHHH TerrnOBoro rrOTORa Ha rro~By (Fs) paBHhl HynID, ypaBHeHHe TerrnOBoro 
6anaHca Ha rroBepxHOCTH MO~HO 3arrHcaTb B cne~yIDmeM BH~e: 

Q - FA t + L· ET , (3) 

r,n;e FA1- - BOCXO~HmHH rrOTOR Terrnoco~ep~aHHH H L - Terrno, 3aTpa~eHHoe Ha 
HcrrapeHHe. Bo MHorHX cny~aHx ecnH FA HarrpaBneH BHH3 (Toe. OTpHD;aTeneH), 
Tor~a ypaBHeHHe TerrnOBoro 6anaHca HMeeT BH~: 

L· ET • Q + FA + , 
H Tor~a sHeprHH, 3aTpaqeHHaH Ha HcrrapeHHe, 60nblle cYMMapHoH pa~HaD;HH. 

Cpe~HHe 3HaqeHHH ~nH oa3HCOB TYHHca rrpHBe~eHhl B Ta6n. I, paBHo RaR H 
BenHqHHhl ~nH K~~oro Bn~Horo (Douz) H OTHOCHTenbHO cyxoro oa3Hca 
(El Haama) H rronyrrycThlHH; ET HBnHeTCH CYMMOH Bo~ocHa6~eHHH ~nH opolleHHH 
(WS) H oca~RoB P. STOT paCqeT rr03BonHeT rronyqHTb ~ocTOBepH0e 3HaqeHHe 
~onH SHeprMH 3a c~eT FA~ (scpcpeRT oa3Hca). ~pe3Bhl~aHHO BhlCORHe BenHqHHhl 
L'ET B HeCRonbRHX oa3Hcax Bhl3BaHhl HHTeHCHBHhlM ca~OBO~CTBOM Tpex BH~OB: 
BhlpamHBaHHe OBOmeH? He60nbllHX «>PYRTOBhlX ~epeBbeB H CPHHHROBbIX rranbM. Cne
~yeT Hs6eraTb rrOTepH BO~hl H3-3a HeSROHOMHoro paCXO~OBaHHH. 
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Cpe,n;HHH ,n;JIH 
oaSHCOB 
Douz 
El Hamma 

rrOJIyrryc TbIHH 

Cpe,n;HHH ASHH 

KSbIJI-Op,n;a 
qYHcKa 

TamKeHT 

METEOPo~orllH, rrOCE~EHllH qE~OBEKA II 
rrpllPO~HE PECYPChl 

TAE~llu;A I 

TErr~oBott II BO~hltt EA~AHC OA3llCOB 

OOJIaCTb AJIb- Q ' 
oe,n;o(JI~Hr-

l"s I'A T FV==L ·E'F ET 
KM2 (JIa~r-(JIaHr-(JIaHr-JIeH/ JIeH/) JIeH/ JIeH/ (CM/ As ,n;eK. ) ,n;eK. ,n;eK.) ,n;eK.)~o,n;) 

150 0,15 200 0 - 72 272 ~68 

0,63 0,15 212 0 -360 575 ~54 
·11,6 0,15 192 0 + 40 152 94 

35 000 0,20 158 0 +134 24 15 

p 

(CM/ 
ro,n;) 

15 

8 
16 

15 

(MM/,n;eK. ) 

0,45 0,19 350 40 - 75 385 6,4 ? 
0,13 0,20 377 41 -110 446 7.,4 ? 

0,80 0,17 390 60 + 13 317 5,3 ? 

151 

~) 

ro,n; 

PRO ~ Caxap- llIOJIb 
HaH ABryc'I 
CBeKJIa 
KapTo-
<peJIb 

~JIk cpaBHeHHH rrpHBo,n;HTCH JIeTHHe pesYJIbTaTbI HCCJIe,n;oBaHHH AHseHmTaTa 
(1966 r.) ,n;JIH xopomo MexaHHsHpoBaHHbIX opomaeMbIX TeppHTopHH COBeTcKoro 
TYPKecTaHa, r,n;e 6bIJIH T~aTeJIbHO HSMepeHbI Bce COCTaBHbIe ~aCTH TenJIOBOrO 6aJIaH
ca. B Te~eHHe JIeTa B rrO~Be HaKarrJIHBaeTCH TerrJIO, H TaKHM o6pasoM Fst -
rrOJIO:lKHTeJIeH H co,n;ep:lKHT OKOJIO 15% Q~TeM He MeHee, B ,n;BYX CJIy~aHx L' ET 60JIb
me Q sa c~eT a,n;BeKIJ;HH (FAt< 0). 

BCJIe,n;CTBHe HeperYJIHpHOrO KOJIe6aHHH ,n;O:lK,n;eBbIx oca,n;KoB ypoBeHb rpyHTo-
BOH BO,n;bI HSMeHHeTCH cAW f. O. ECJIH, KaK GTO HMeeT MeCTO B IO:lKHOM TYHHce, 
HCrrOJIbsyeTcH apTesHaHcKaH Bo,n;a HS rJIyooKHX BO,n;OHOCHbIX CJIOeB, KpaTKocpo~HbIe 

<pJIYKTyaIJ;HH HeBeJIHKH. O,n;HaKo rrOCTerreHHoe YMeHbmeHHe sarraca BO,n;bI apTeSHaH
CKoro KOJIo,n;IJ;a H HerrpepbIBHoe rrOHH:lKeHHe ypoBHeH OTKpbITbIX KaHaJIOB B KJIaCCH
~eCKOM oaSHce CaxapbI YKaSbIBaeT Ha TO, ~TO cpe,n;HHe SHa~eHHH ET npeBhlmaIOT P. 
B,n;OJIb ceBepHOH rpaHHIJ;hl CaxapbI OT ErHrrTa ,JJ;O MapOKKO OCHOBHOH sanac rpyHTo
BOH BO,n;bI, oeSYCJIOBHO, He Haxo,n;HTCH B paBHOBeCHH C cy~ecTByIO~HMH KJIHMaTH
~eCKHMH YCJIOBHHMH. llSOTorrHbIe HCCJIe,n;OBaHHH (KHeTm H ,n;p. 1963 r.) rrOKaSaJIH, 
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'lTO BOSpaCT rrO,n;SeMHhlX BO,n; COCTaBJI.lIJI OT 20 000 ,n;o 25 000 JIeT; OHa HaKarrJIH-
BaJIaCb co BpeMeHH rrOCJIe,n;Hero BIDpMCKoro JIe,n;HHKOBoro rrepHo,n;a, Kor,n;a aarra,n;
Hhle ~HKJIOHhl H BepXHHe OapH'leCKHe Brra,n;HHhl rrpOHHKaJIH SHa'lHTeJIbHO rJIyo~e 

B Caxapy, BsaHMo,n;eHCTBY.II C BOSMYIqeHH.lIMH TpOrrH'leCKOrO rrpOHcxo~,n;eHH.II, ,n;eHCT
ByIDIqHMH Ha HHSKHX BhlCOTax. 

CeJIbCKOXOS.lIHCTBeHHa.II CTaTHCTHKa, rrpHBe,n;eHHa.II B Tpy,n;ax rro reorpa
~H~ (~ecrrya,. 1966 r.; MeHmHHr, 1968 r.) CBH,n;HTeJIbCTByeT 0 TOM, 'lTO C 
1880 r. ceJIbCKOXOS.lIHCTBeHHa.II rrpo,n;yK~H.II oaSHCOB YBeJIH'lHJIaCb rro KpaHHeH Me
pe Ha 50%. B rpyrrrre oaSHCOB Ne£zaoua 'lHCJIO oOJIaraeMhlx HaJIOrOM (BhlCOKO
Ka'leCTBeHHhlX) ~HHHKOBbIX rraJIbM YBeJIH'lHJIOCb C 160 000 ,n;o 800 000 H C 1947 r. 
OhlJIO BhlphlTO 84% HS cYIqeCTBYIDIqHX apTesHaHcKHx KOJIo,n;~eB. PacmHpeHHe sa rroc
JIe,n;Hee BpeM.II opomaeMhlX TeppHTopHH rro KpaHHeH Mepe Ha 2 200 ra B oaaHcax 
Ga£sa,Tozeur H Ne£ta oesBosBpaTHo YBeJIH'lHJIO rrOTpeOJIeHHe HMeIDIqHXC.II BO,n;

HhlX pecypcoB. KOHcepBaTHBHa.II o~eHKa YBeJIH'leHH.II ocpe,n;HeHHhlX rro rrJIOIqa,n;H 
BeJIH'lHH ET ,n;aeT MHHHMaJIbHYID BeJIH'lHHY OT 2,5 ,n;o 3 MM B ro,n; (OKOJIO 2% ro,n;o
Boro KOJIH'leCTBa ~o~,n;eBhlx oca,n;KOB ocpe,n;HeHHhlX rrO rrJIOIq~,n;H) Ha rrJIOIqa,n;H OKO
JIO 35 000 KM2. ITpe,n;rroJIara.II, 'lTO co~ep~aHHe BO,n;hl BO,n;OHOCHoro CJIO.II COCTaB
JI.lIeT 5%, 3TO 3KBHBaJIeHTHO rrOHH~eHHID ypOBH.II rro,n;seMHhlX BO,n; Ha 1 M sa 20 JIeT. 

ITorrhlTKa y,n;oBJIeTBOpHTb HacYIqHhle Hy~,n;hl HaCeJIeHH.II, ro,n;oBoH POCT KOTO
poro COCTaBJI.lIeT 2,7%, rrpHBeJIa K HCrrOJIbSOBaHHID HCKorraeMhlX BO,n;Hbcr pecypcoB, 
KOTophle rrpH cYIqeCTBYIDIqHX KJIHMaTH'leCKHX YCJIOBH.lIX He MoryT OhlTb BOCrrOJIHeHhl. 
IT03TOMY paHO HJIH rros,n;HO 3TH sarraChl Oy,n;yT rrOJIHOCTbID HCTOIqeHhl, XOT.II B oy
,n;yIqeM orrpeCHeHHe BO,n;hl OKeaHa Mo~eT HeCKOJIbKO OOJIer'lHTb rrOJIO~eHHe, HO 3TO 
CHJIbHO YBeJIH'lHT ee CTOHMOCTb. HeJIbS.II ~,n;aTb CJIe,n;YIDIqerO JIe,n;HHKoBoro rrepHo
,n;a; cos,n;aHHe JIe,n;HHKoBhlX marrOK rroTpeoyeT rro MeHbmeH Mepe 1000 JIeT H BJIH.II
HHe HX Ha KJIHMaT Bce eIqe oocy~,n;aeTc.II Crre~HaJIHCTaMH. 

B COBeTcKoH ~eHTpaJIbHOH ASHH rrpH opomeHHH orpoMHhlx TeppHTopHH He 
HCnOJIbSYIDT HCKorraeMYID BO,n;y, a HCrrOJIbSYIDT ee HSOhlTOK sa C'leT sarraCOB B ro
pax. Ho YBeJIH'leHHe HcrrapeHH.II ,n;aeT B pesYJIbTaTe YMeHbmeHHe CTOKa, 'lTO BJIe
'leT sa COOOH ohlcTpoe OOMeJIeHHe ApaJIbCKOrO MOp.II H ,n;pyrHx osep Ha 3THX 
orpOMHhlX TeppHTOpH.lIX C BHyTpeHHHM ,n;peHa~eM. 

Ha HcrrapeHHe rrpHpo,n;HhlX H HCKyccTBeHHhlX osep Ha sacymJIHBOH TeppHTO
pHH TaK~e CHJIbHOe BJIH.lIHHe OKaShlBaeT 3~~eKT oaSHca. Osepo Hacepa pacrrOJIO
~eHO B ~eHTpe paHoHa MaKCHMaJIbHOH CYXOCTH, r,n;e rrocTyrraIDIqa.II pa,n;Ha~H.II H 
CYMMapHa.II pa,n;Ha~H.II Q ,n;OCTHraIDT rJIOOaJIbHOrO MaKcHMYMa. HcrrapeHHe (ET?' Q) 
,n;OCTHraeT rrO'lTH 29bcM/ro,n; (OMap H 8JIb-BaKpH, 1970 r.) HJIH rrpH MeHbmeM 
rrpHBe,n;eHHH OKOJIO 320 cM/ro,n;, 'lTO 3KBHBaJIeHTHO 17-19% ro,n;OBoro CTOKa B Acya
He. 3,n;eCb HCrrOJIbSOBaHHe BO,n;hl ,n;eHCTBHTeJIbHO ,n;ocTHrJIO KpHTH'leCKOH TO'lKH, 
TaK KaK KOJIeOaHH.II HS ro,n;a B ro,n; R MeHbme ro,n;OBhlX rroTepb. 
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Bo MHOrHX MeCTaX 3eMHoro mapa B03paCTaID~He rroTpe6HOCTH B Bo~e 3a 

CqeT pOCTa Hace~eHHH H pacmHpeHHH 8KOHOMHKH HaXO~HTCH B rrpOTHBOpeqHH C 

HMeID~HMHCH pecypcaMH. llpH COBpeMeHHhlX yC~OBHHX xopomo H3BeCTHaH rrp06~e-

Ma Ma~hTyca - pa3HH~a Me~~y 8KcrroHeH~Ha~hHhlM POCTOM Hace~eHHH H ~HHeMHhlM 

POCTOM ce~hcKox03HMcTBeHHoM rrpo~YK~HH - saTMeBaeTCH 60~ee TH~e~oM rrp06-

~eMoM rrpecHoM BO~hl, KOTopaH 3aK~IDqaeTCH B 8KcrrOHeH~Ha~hHO BospacTaIDmeM 

rroTpe6~eHHH BO~hl H waKTHqeCKH rrOCTOHHHhlX ee KOHTHHeHTa~hHbIT pecypcax. 

¥coBepmeHcTBoBaHHhlM KOHTpO~h sa rroTpe6~eHHeM BO~hl HB~HeTCH O~HOM HS B~HeM

mHX·3a~aq 6y~ymero; ~a~hHoBH~HhlM H 8WWeKTHBHhlM KOHTpO~h ~o~~eH rrpHHHMaTh 

BO BHHMaHHe He TO~hKO HacymHhle Hy~~hl cerO~HHmHero ~HH, HO TaK~e rrpe~BH~eTh 

Bce rroc~e~CTBHH B 6y~ymeM. ~O Haqa~a pa60T Ha~ ~ID6hlM HOBhlM 60~hmHM rrpoeK

TOM He06xo~HMO c~e~aTh KpHTHqeCKHM 06sop Bcex COCTaB~HIDmHX BO~Horo 6a~aHca. 

~OCTH~eHHH, KOTophle K~yTCH BhlrO~HhlMH, MoryT CTaTh paspymHTe~hHhlMH crrYCTH 

KopOTKoe BpeMH. Bo~ee Toro,yHHqTO~eHHe paCTHTe~hHOCTH sa CqeT pasBe~eHHH 

~OMamHero CKOTa Be~eT K yBe~HqeHHID nhl~eBhlX 6YPh, oco6eHHO Ha ~eCCOBhlXTeppH

TOPHHX, r~e OT 10 ~o 30% (rro Becy) rrOqBhl COCTOHT HS qaCTH~ pasMepoM MeHee 

2 MHKpOH. llhl~eBhle 6YPH HB~HIDTCH O~HHM HS OCHOBHhlX HCTOqHHKOB perHoHa~h

Horo H ~~e r~06a~hHoro sarpHsHeHHH B03~yxa. ~pyrHM MOmHhlM HCTOqHHKOM 

sarpHsHeHHH HB~HeTCH e~erO~Hoe ropeHHe TpaBhl B TeqeHHe CyXHX ceSOHOB B 

rro~yB~~HoM TpOrrHqeCKOM K~HMaTe. B COOTBeTCTBHH C He~aBHHMH o~eHKaMH 

K~~hlM H3 8THX HCTOqHHKOB BhlCB06o~~aeT B TporrocWepy 6o~hme qaCTH~, qeM 

rrpoMhlill~eHHhle rrpe~rrpHHTHH BMeCTe C rrpo~YKTaMH cropaHHH B ropo~ax,.BK~a~ KO

TOPhlX B sarpHsHeHHe COCTaB~HeT He 60~ee 15-20% 06mero KO~HqeCTBa. 

Bce 8TH rrpo6~eMhl HB~HIDTCH pea~hHhlMH H HX aKTya~hHocTh yBe~HqHBaeTCH 

HS ro~a B ro~ rrapa~~e~hHO C POCTOM Hace~eHHH. ~HSHqeCKaH K~HMaTo~orHH 

HapH~y C 8KcrrepHMeHTaMH rro Mo~e~HpOBaHHIDc03~aeT MeTO~hl ~~H pemeHHH T~KHX 

rrpo6~eM (~~OH, 1970 r.). PaHO H~H rrOS~HO MHOrHM MeTeopo~oraM rrpH~eTcH 
CTO~KHyThCH C 8THM~ TIp06~eMaMH; OHH ~O~~Hhl KOHcy~hTHpoBaTh ,.rrO~HTHqeCKHX 

~eHTe~eM, 8KOHOMHCTOB H HH~eHepoB 0 BHYTpeHHHx BsaHMOCBHSHX Me~~y K~HMaToM, 
BO~OM, rrOqBOM H pacTHTe~hHo~~hID H 06 drraCHobTH 6espaccy~~oro BMemaTe~hCTBa 
qe~OBeKa B 8TH xopomo c6a~aHCHpOBaHHhle CHCTeMhl. 



154 METEOPOJIOrll.H H OKPYJKAIOIIJ.A.H lIEJIOBEKA CPE,UA 

JIHTEPATYPA 

1. Flohn, H. (with the assistance of M. Ketata), (I 970a): Etude des conditions climatiques de l'avance du desert. 
Publication preliminaire, Tunis. 17 pp. 

2. Ditto. (To be published by WMO as Technical Note No. 116 - WMO No. 279.TP.157.) 

3. Despois, J. (1966): La Tunisie: ses regions, Paris, Coli. A. Colin. NO 357. 

4. Mensching, H. (1968): Tunesien, eine geographische Landeskunde. Darmstadt. 

S. Knetsch, G. et al. (1963): Untersuchungen an Grundwiissern der Ost. Sahara, Geologische Rundschau, 52, 
pp. 587-650. 

6. Aizenshtat, B. A. (1966): °Isslidovaniia teplovogo balansa Srednel Azii. In M. I. Budyko, Sovremennye 
° Problemy Klimatologii, Leningrad; Gidrometeoizdat, pp.94·129. 

7. Omar, M. H. and El·Bakry, M. M. (1970): Estimation of evaporation from Lake Nasser. Meteor. Dept. Cairo, 
Meteor. Research Bull. Vol. 2, No. I, pp. 1·26. 

8. Flohn, H. (1970b): Climatology - Descriptive or physical science? WMO Bulletin, Vol. XIX, No.4, 
1111. 223·229. 



300 -

250 -

200 -

150 

100 ""'L 

50 

~r' I 
,... u 

EmerO;[\IlOe KOJlH'IeCTBO OCa;I\KOB B IOmHoM TYHHCe 

(Ycpe;I\lIeHHbre ;I\aHHble C 10 CTaHI.\HM, ceHTHopb - aBrycT) 

'11r 
r n. n' 1 

It JL -
1. .. 

"l. ~ 

. . 

r--. .------1- -.--:- I I I I I I 
1900 1910 1920 1930 1940 1950 1960 1970 

170~ 
150 

130 

-~ ~ -~ 7~V- 4WIIi: i~ __ F<} , 

Y Cpe;I\HeHHbIe ;I\aHHble 

PIIC, 1 

+3 (5 

+ 2 6 

+ c$ 

Cpe;I\HHH 

- 6 

- 2 6 

E;a 
1-3 
t?::I 

° I-cI 

° i=1~ 
I-cIO 
is:'-:l 
1-cIis: 
O,;:Q 
~~ 

~§ 
0 

I-cIt?::I 
t?::I~ 
ot?::l 
<.::::~ 
1-cIis: 
O;:Q 

12::..r:: 
t?::I 
~ 
0 
tJ:j 
t?::I 

~ 
is: 

f-> 
CJ1 
CJ1 



156 METEOPOJIOrMH M OKPYJKAIOIIJ,AH l.lEJIOBEKA CPEM 

,I(OlUHCBbJe ocaHKH H nOTelll\HaJIhllOe CYMMapllOI! HCllallllllHI!, 

IOlUHbIH TyHHC 

A c 0 H JI, 
MM 0 ,....-,-,-TTT""O""".....--.--nr-rr-r--=---,<OLOI==rT"1WrT'""1WrTT"T"lW .... Wn-r 

,I(aHHwe HJIH cpeAHero paitoHa 

50 (1931-60 rr.) 

200 GASES SOU CHEMMA 

(1966-68 rr.) 

150 ,.. 

1-00 

50 

mmO 
.H <l> M A M 11 If· 

250 KSAR GHI LANE 
(1963-67 rr.) 

200 

150 r-r 

100 

50 

mmO 
H <l> M. A M ~ 11 

A 

A 

Puc. 2 

1280 MM/roA 

c 0 H ,I( 

1696 MM/r. 

1""1"' 

c 0 H ,I( 

• 



METEOPOJIOrIIH H CTHXH1tHLIE BE)J;CTBHH 

IlpeACTaBJIeH CeRpeTapHaTOM BMO 

BBE,D;EHME· 

MCTO·pHH U;HBHJIH3aU;HH qaCTO paCCMaTpI-fBaeTCH KaK HCTOpHH nOnbITOK qeJIO

BeKa nO,n;qHHHTb ce6e oKpYJKaIOIIlYIO ero c·pe,n;y. IIpHcnoc06JIeHHe K MeTeOpOJIOrHqe

CKHM HBJIeHHHM, TaKHM KaK BeTep, ,n;OJK,n;b, TenJIO H XOJIO,n;, 6e3YCJIOBHO, HBJIH

eTCH' xapaKTepHbIM ,n;aJKe ,n;JIH HaH60JIee npHMHTHBHbIX KYJIbTYP. BOJIeeTOrO, pa3-

BHTHe U;HBHJIH3aU;HH CKopee H3MeHHJIO WOPMbI 3aBHCHMOCTH qeJIOBeKa OT npHqy,n; 

noro,n;hl, qeM YCTpaHHJIO GTY saBHCHMOCTb. B pe3YJIbTaTe GToro, COBpeMeHHhle 

Hapo,n;bI OKa3aJIHCb nepe,n; He06xo,n;HMOCTbIO co,n;epJKaTb 06mHpHble CJIYJK6hl noro,n;bI, 

C TeM qT06hl OKaShlBaTb nOMolIlb HaCeJIeHHIO H GKOHOMHKe B Tex 06JIaCTHX, KOTophle 

qYBCTBHTeJIbHbI K B03,n;eHCTBHIO noro,n;bI. l1eM 60JIee pa3BHTOH HBJIHeTCH CTpaHa! 

TeM 60JIbme B u;eJIOM ee cJIYJK6a noro,n;hl H pa3Ho06pa3He BH,n;OB 06CJIYJKHBaHHH, 

KOTophle OHa npe,n;OCTaBJIHeT CBOHM rpaJK,n;aHaM. Pa3BHTHe HaU;HOHaJIbHOH CJIYJK6hl 

noro,n;bI H,n;eT B HeKOTopOH CTeneHH napaJIJIeJIbHO C pa3BHTHeM cTpaHbI. 

He Tpe6yeTcH ,n;OJIrHX pa3MblmJIeHHH ,n;JIH npH3HaHHH Toro BJIHHHHH, KOTopoe 

OKa3hlBaIOT nOBce,n;HeBHble H3MeHeHHH noro,n;hl KaK Ha JIHqHYIO JKH3Hb KaJK,n;oro qeJIOBeKa, 

TaK H Ha GKOHOMHKY. He3HaqHTeJIbHhle JIHqHble Hey,n;06cTBa, B03HHKaIOIIlHe B CBH3H 

C HeJKeJIaTeJIbHhlMH YCJIOBHHMH no ro,n;hl , 3aTparHBaIOT Bcex Hac. BpeMeHaMH, o,n;Ha

KO, nOBce,n;HeBHhle H3MeHeHHH noro,n;hl npH06peTaIOT 60JIee pe3KHH xapaKTep H B 

HeKOTopbIX CJIyqaHX npHBo,n;HT K TaKHM cHTyaU;HHM, KOTopble MOJKHO KJIaCCHWHU;HPO-

BaTb TOJIbKO KaK CTHXHHHhle 6e,n;CTBHH.* TaKHe cHTyaU;HH B03HHKaIOT npH GKCTpe-

MaJIbHbIX BeJIHq}maX CKopOCTeH BeTpa, GKCTpeMaJIbHbIX oca,n;Kax H GKC·TpeMaJIbHbIX 

TeMnepaTypax HJIH npH JII060H HX KOM6HHau;HH. KpOMe Toro, CHJIbHble BeTpbI Ha,n; 

OKeaHaMH MoryT Bhl3BaTb mTopMOBhle HarOHhl, npH KOTOPbIX MopCKaH Bo,n;a 3aTOnJIH

eT npHJIeraIOIIlHe 6eperOBble paHOHhl, qaCTO npHHOCH 60JIee 3HaqHTeJIbHble onYCTO

meHHH, qeM caM BeTep. AHaJIOrHqHhlM 06pa30M GKCTpeMaJIbHble ,n;OJK,n;eBble oca,n;KH 

MoryT npHseCTH K pa3pymHTeJIbHhlM HaBo,n;HeHHHM. 

Bo061Ile, JII060H mTopM HJIH HaBo,n;HeHHe, BbIXo,n;HIIlHe 3a npe,n;eJIhl, npe,n;YCMOT

peHHhle MeCTHOH CHCTeMOH MeponpHRTHH, MorYT CTaTb 6e,n;CTBHeM. B paHOHax C 

* B HaCTORlIleM ,n;OKJIa,n;e paCCMaTpHBaIOTCH TOJIbKO CTHXHHHhle 6e,n;CTBHH MeTeOpOJIOPH-

qeCKOrO npOHCXOJK,n;eHHH. CTaTHCTHKa nOKa3hlBaeT, qTO Ha 6e,n;CTBHH,OTHOCHIIlHeCH 
K GTOH KaTeropHH,npHxo,n;HTCH 60JIee 70% qeJIOBeqeCKHX JKepTB H HMYlIleCTBeHHoro 
YlIlep6a,cBH3aHHbIX co BceMH CTHXHHHhlMH 6e,n;cTBHHMH BMeCTe B3HTbIMH,a OCTaJIbHhle 
npHxo,n;HTCH Ha TaKHe HBJIeHHH, KaK 3eMJIeTpRCeHHH,BYJIKaHHqeCKHe H3BepJKeHHH, 
U;YHaMH H T.,n;. 
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pa3BMTOH 3KOHOMMKOH CTMXMHHOe 6e~CTBMe MO~eT npOflBMThCfl r~aBHhlM 06pa30M 

B HaHeCeHMM 3KOHOMMqeCKOrO y~ep6a, nOCKO~hKY MH¢OpMMpOBaHHOe HaCe~eHMe 

MO~eT 3a~MTMThCfl ~OCTaTOqHO 3¢¢eKTMBHO npOTMB BCeX CTMXMHHbcr 6e~CTBMH no

MMMO TeX, KOTOphle MMeroT HaM6o~ee ~eCTOKYro ¢OPMY. 

C· ~pyroH CTOPOHbI, HaCe~eHMe MHOrMX pa3BMBaro~Mxcfl CTpaH B 3TOM OTHO

rneHMM MCK~roqMTe~hHO Yfl3BMMO BBM~Y He~OCTaTOqHOCTM cpe~CTB ~~fl rnTopMOBhlX 

npe~ynpe~~eHMH M~M HeY~OB~eTBopMTe~hHOH Ha~MOHa~hHOH CMCTeMhl MeponpMflTMH 

no 3a~MTe OT CTMXMHHbcr 6e~CTBMH, M~M B pe3Y~bTaTe TOro M ~pyroro. ~eCTO

KMe rnTopMhl MnM HaBO~HeHMfl MoryT B TaKMX c~yqaflX CTaHOBMThCfl Ha~MOHa~hHhlM 

6e~CTBMeM 6o~hrnoro MacrnTa6a, conpoBo~~aro~MMcfl 60~hrnMM qMC~OM qe~OBeqeCKMX 

~epTB, pa3pyrneHMeM ~M~M~, nOTepeH cpe~CTB K cy~ecTBoBaHMro M pa3pyrneHMflM 

TpaHcnopTa. BO~hrnoe co~a~eHMe Bhl3hlBaeT TOT ~aKT, qTO MHorMe M3 flB~eHMH, 

Bhl3hlB~ro~MX TaKMe CTMXMHHhle 6e~CTBMfl,HaM6o~ee qaCTO MMeroT MeCTO B pa3BMBa

ro~MXCfl CTpaHax MMpao 

XOTfl Mephl no 3a~MTe OT CTMXMHHhlX 6e~CTBMH MeTeopO~OrMqeCKOrO xapaK

Tepa flB~flroTCfl B 3HaqMTe~hHOH Mepe ~e~OM K~~OH CTpaHhl, OHM MMeroT Me~~y

HapO~Hhle acneKThl no c~e~yro~MM TpeM OCHOBHhlM npMqMHaM: Bo-nepBhlX, MeTeo

pO~OrMqeCKafl HaYKa M npaKTMKa Tpe6yroT Me~~yHapo~Horo no~xo~a, M CMCTeMhl 

rnTopMOBhlX npe~ynpe~~eHMH Bcex CTpaH 3aBMCHT OT opraHM30BaHHoro B Me~~YHa

pO~HOM MacrnTa6e 06MeHa MH¢opMa~MeH; BO-BTOPhlX, BO MHorMX pa3BMBaro~Mxcfl 

CTpaHax Tpe6yeTcfl TeXHMqeCKafl nOMO~h ~~fl pa3BMTMfl Ha~MOHa~hHbcr MeTeopo~o

rMqeCKMX c~y~6 M YCOBeprneHCTBOBaHMfl BHYTpeHHHX CMCTeM rnTopMoBbcr npe~ynpe~

~eHMH; B-TpeThMX, B HeKOTophlX c~yqaflX pa3pyrneHMfl, BbI3bIBaeMhle CTMXMHHhlMM 

6e~CTBMflMM,Tpe6yroT npMHflTMfl Mep no OKa3aHMro nOMO~M B Me~~yHapo~HOM MacrnTa-

6e. B HaCTOfl~eM ~OK~a~e 3aTparMBaroTcfl TO~hKO nepBble ~Ba M3 GTMX Tpex 

acneKTOB, npHqeM OC06hlH ynop ~e~aeTCfl Ha Me~~yHapo~Hyro pO~h, KOTOPYro Mrpa

eT BMO. 

OCHOBHHE ~YHAPO~HE MEPOITPMHTMH 

IToBce~HeBHO npMHMMaeMhle perneHMfl B OTHorneHMM ~eflTe~hHOCTM, nO~Bep~eH

HOH B~MflHMro norO~hl, OCHoBhlBaroTcfl Ha MeTeopO~OrMqeCKMX nporH03ax, no~rOTaB

~MBaeMhlX Ha OCHOBe TeKy~eH MeTeopO~OrMqeCKOH MH¢opMa~MM. MHorMe M3 MeTeo

pO~OrMqeCKMX ~aHHhlX, Tpe6yro~MxCfl noqTM ~~ff Bcex nporHOSOB, ~O~~Hhl nocTy

naTh C TeppMTopMM, HaXO~ff~eHCff sa npe~e~aMM rpaHM~ CTpaHhl, BhlnYCKaro~eH 

rrporH03. B ~e~ffX OKa3aHMfl co~eHCTBMfl TaKOMY Me~~yHapo~HoMy 06MeHY ~aHHhl

MM CTpaHhl MMpa, ~eHCTBYff COBMeCTHO qepes BceMMpHYro MeTeopO~OrMqeCKYro 

OpraHMsa~Mro,o6'he~MHM~MCh C ~e~hro paspa60TKM n~aHOB M 06eCneqeHMff ¢YHK~MO

HMpOBaHMfl BceMMpHOH C~y~6hl norO~hl, e~MHOH r~o6a~hHOH CMCTeMhl c6opa, o6pa-

60TKM M pacnpOCTpaHeHMH MeTeopO~OrMqeCKOH MH¢opMa~MM. 
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Ycrrex BCeMHpHOH CJIYJKObI rrOrO,n;bI, KaK CHCTeMbI coopa ,n;aHHbIX, K HaCTO

.ffIqeMY BpeMeHH B03pOCmHH OJIaro,n;ap.ff CJIOJKHbIM CrrYTHHKOBbIM HaOmO,n;eHH.ffM H ObICT

POMY rrporpeccy B OOJIaCTH 'IHCJIeHHhlX rrpOrH030B rrOrO',n;bI C HCrrOJIb30BaHHeM rH-

raHTCKHX GJIeKTpOHHO BbI'IHCJIHTeJIbHbIX 

HOmeHHH BbIrrYCKa rrpOrH030B Ha OOJIee 

a BCIT MO~YT ObITb HaH,n;eHbI BO MHorHX 

MamHH, OTKPbIJI HOBbIe B03MOJKHOCTH B OT

,n;JIHTeJIbHbIe CpOKH. ITO,n;pOOHbIe CBe,n;eHH.ff 

rryOJIHKaU;H.ffX BMO. 

ITporpaMMa HCCJIe,n;OBaHHH rJIOOaJIbHbIX 8.TMOC<pePHhlX rrpou;eCCOB (ITHrAIT), 

opraHH30BaHHa.ff COBMeCTHO BceMHpHOH MeTeOpOJIOrH'IeCKOH OpraHH3aU;HeH H MeJK

,n;YHapo,n;HbIM COBeTOM HaY'IHbIX COID30B (MeHC), CTaBHT u;eJIbID JIY'Imee rrOHHMaHHe 

aTMOC<pePHbIX rrpou;eCCOB H Ha GTOH OCHOBe - pa3paOOTKY MeTo,n;OB rro,n;rOTOBKH Ha

,n;eJKHbIX ,n;OJIrOCpO'IHbIX rrporH030B. TaKHM oopa30M, GTa rrporpaMMa TaKJKe HMeeT 

OTHomeHHe K rrpOOJIeMe CTHXHHHbIX Oe,n;CTBHH. 

Bce cTpaHbI .ffBJI.ffIDTC.ff Y.ff3 BHMbIMH ,n;JI.ff .ffBJIeHHH rroro,n;bI, HMeIDIqHX" CHJIY 

CTHXHHHhlX oe,n;cTBHH. B HeKoTopbIX cJIY'Ia.ffx TaKHe .ffBJIeHH.ff obIBaIDT pe,n;KHMH., 

a B ,n;pyrHx, K COJKaJIeHHID, 'IaCTbIMH. HHor,n;a TaKHe .ffBJIeHHH xapaKTepHbI ,n;JI.ff OT

,n;eJIbHOH cTpaHbI HJIH rro KpaHHeH Mepe HMeIDT HeKoTopble HH,n;HBH,n;yaJIbHble ocooeH

HOCTH, a HHor,n;a rrpe,n;cTaBJI.ffIDT COOOH rrpO.ffBJIeHHe CypOBbIX MeTeOpOJIOrH'IeCKHX 

YCJIOBHH, Bos,n;eHcTBYIDIqHX Ha u;eJIbIe paHoHbI 3eMHoro mapa; OObI'IHO OHH CJIe,n;y

IDT ce30HHOMY PHTMY. B ,n;aHHOM ,n;OKJIa,n;e, KaK GTO YJKe YKaSbIBaJIOCb BbIme, pac

cMaTpHBaIDTC.ff OYPH, OTHOC.ffIqHeC.ff KrrOCJIe,n;HeH KaTeropHH. 

HaHOOJIee 'IaCTOH rrpH'IHHOH CTHXHHHhlX oe,n;cTBHH H HaHOOJIee pa3pymHTeJIb

HbIMH B CMbICJIe oOIqero 'IHCJIa 'IeJIOBe'IeCKHX JKepTB H HaHOCHMoro MaTepHaJIbHorO 

yIqepoa, oes cOMHeHH.ff,HBJI.ffIDTC.ff TpOrrH'IeCKHe U;HKJIOHbI. B KapHocKoM paHoHe 

OHH HSBeCTHbI KaK yparaHbI, B KHTaHCKOM Mope - KaK TaH<PYHbI, Ha <I>HJIHrrrrHHax - KaK 

oarYHO, a B paHOHe ABCTpaJIHH -KaK BHJIJIH-BHJIJIH. 

B BeHraJIbCKOM SaJIHBe, ApaBHHCKOM Mope, HH,n;HHCKOM OKeaHe rrpHMeH.ffeTC.ff 

OOIqHH TepMHH "TpOrrH'IeCKHe U;HKJIOHbI". Bce OHH HMeIDT B SHa'IHTeJIbHOH Mepe 

o,n;HHaKOBYID CTpyKTypy H peJKHM. B KaJK,n;OM pa:aOHe TpOrrH'IeCKHe U;HKJIOHbI OObI'IHO 

HMeIDT MeCTO Ha rrpOT.ffJKeHHH CTporo orrpe,n;eJIeHHbIX rrepHo,n;OB, XOT.ff MX 'IHCJIO H 

HHTeHCHBHOCTb B SHa'IHTeJIbHOH Mepe pa3JIH'IHbI B paSHbIX paHOHax H B pa3Hble 

ro,n;bI. 

BBH,n;y Toro, 'ITO B ,n;aHHOM ,n;OKJIa,n;e paCCMaTpHBaIDTC.ff acrreKTbI GTHX Oypb, 

CB.ffSaHHhle C BbI3bIBaeMbIM orrYCTomeHHeM, CJIe,n;yeT rrp~CJIe,n;HTb 3a TeM, KaKHe MepbI 

MoryT rrpHHHMaTbC.ff ,n;JI.ff Taro, 'ITOObI SaIqHTHTb HaCeJIeHHe OT B03,n;eHCTBH.ff TpO

rrH'IeCKHX U;HKJIOHOB. 
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IT~aHMpoBaHMe 3amMTHhlX Mep Ha~MHaeTCH C O~eHKM OrraCHOCTM rrOp~eHMH 

paMOHa U;MK~OHOM M yCTaHoB~eHMH CTerreHH MHTeHCHBHOCTH U;HK~oHa. B rrporn~oM TaKaH 

orraCHOCTb pe~Ko orrpe~e~H~acb ~OCTaTOqHO TO~HO, aHa BhlBO~HnaCb Ha OCHOBa

HHH ~aHHbIX 06 aHa~orM~HhlX cnyqaHX B rrporn~oMo MeCTHble 3aIl\HTHble MeporrpMH

THH, rrpOBO~HMhle rroc~e K~~oro U;HK~OHa, HMeIDT TeH~eHU;HID K ocna6~eHMID Ha 

rrpOTH~eHHH rrepHo~a ~o c~e~yIDmero U;HKnOHa. B pe3y~bTaTe Te rro~Bep~eHHhle 

B03~eMcTBMID U;HK~OHOB paMoHhl, KOTopble 6bInH rrOIl\a~eHbI U;HK~OHaMH B CM~y rrpH

~y~ rryTH MX rrpoxo~~eHHH, MorYT 6hlTb nnoxo rro~rOTOB~eHhl K 3amHTe aT U;HK~OHOB, 

Kor~a rroc~e~HMe HaKOHeu; 06pyrnaTcH Ha STaT paMOH. Eme 60~ee cepbe3HbIM MO

~eT "6hlTb B03~eMCTBHe, CBH3aHHoe C pa3~M-qHeM CTerreHeM HHTeHCHBHOCTM U;HK~OHa; 

Hace~eHHe, KOTopoe y6e~H~oCb, ~TO npHHHThle 3amHTHble MepbI 6bInH y~oB~eTBO

pHTe~bHhlMH B OTHorneHHH O~Horo U;MK~OHa, Mo~eT 6hlTb 3aCTMrHYTO Bpacrrnox, C 

~aTa~bHhlMH npM STOM pe3y~bTaTaMH, 60~ee CH~bHhlM U;HK~OHOM. ITO-BM~HMOMY, 

STO HBJIHnOCb IIPH~HHOM ~e~OBe~eCKHX ~epTB, BbI3BaHHbIX yparaHoM "KaMHJIHH" B 

CllA B 1969 r. H MOIl\HhlM U;MK~OHOM B EeHraJIbcKoM 3aJIHBe B ~970 ro 

CBe~eHMH 06 MMeBrnMX MeCTO B npOrnJIOM U;HKJIOHaX, 06hlqHO JIyqrne oTp~a

IDmHe ~aHHble a JIID~CKHX ~epTBax H MaTepMaJIbHOM ymep6e, qeM ~aHHble, KacaIDmHeCH 

rnTopMoBhlX xapaKTepHcTHK, MoryT OKa3aTbCH cOBeprneHHo He~OCTaTOqHhlMH B paMo

Hax C 6hlCTPO M3MeHHIDmeMcH cMcTeMoM 3eMJIerrOJIb30BaHHH H B paMoHax, r~e rrpOHC

XO~HT rrepeMemeHHe HaCeJIeHHH. B TaKHX CJIyqaHX, rro-BH~HMoMy, HBJIHeTCH ~e

JIaTeJIbHhlM C03~aHHe CMHTeTHqeCKHX KJIHMaTOJIOrH~eCKHX MO~eJIeM B u;eJIHX OKa-

3aHMH rrOMOmH CneU;HaJIHCTaM rro nJIaHHpOBaHMID Mep, HanpaBneHHhlx Ha COKpameHHe 

ymep6a, HaHOCMMoro CTHXHMHhlMM 6e~cTBHHMH. 

IToCJIe Taro, KaK paC~HTaHa BepOHTHOCTb nop~eHHH TporrH~eCKHM U;MKJIOHOM, 

OCTaeTCH OIIpe~eJIMTb pa3Mep B03MO~Horo ymep6a. MeTeOpOJIOrM~eCKHe HBJIeHHH, 

KOTophle MoryT HaHeCTH YIl\ep6 BKJIID~aIDT", B rrepByID o~epe~b, BeTep, JIHBHeBble 

~O~~H M rnTopMOBhle HarOHhl, Bhl3hlBaeMhle BeTpOM. 

M3 HX ~HCJIa rnTopMOBble HarOHhl HBJIHIDTCH no CBoeMY xapaKTepy HaH60JIee 

pa3pyrnHTeJIbHhlMH, M Ha MX ~OJIID npHxo~HTCH 9 M3 10 qeJIOBeqeCKHX ~epTB rrpM 

TpOnHqeCKMX U;HKnOHax, a TaK~e 3HaqHTeJIbHaH ~aCTb SKOHOMH~eCKoro YIl\ep6a. 

lliTopMoBhle HarOHhl B03~eMcTBYIDT TOJIbKO Ha paMoHhl, HMeIDII\He B03BhlrneHMe MeHee 

10 MeTpoB. Ho npH HaJIH~MH 05JIOMKOB,nepeHocMMbIX BOJIHaMH,pa3pyrneHMe Mo~eT 

6hlTb a6COJIIDTHhlM H corrpoBo~~aTbCH pa3pyrneHHeM Bcex cTpoeHHM, 3a HCKJIID~eHH

eM HaH60JIee npOqHhlX. 

ITOSTOMY ou;eHKa orraCHOCTH rnTopMOBoro HarOHa npe~ycMaTpMBaeT KapTorpa

~HpOBaHHe TIpM6pe~Horo paMOHa B u;eJIHX YCTaHOBJIeHHH Toro, KaKaH ~aCTb Hace

JIeHHH Mo~eT rro~BeprHyTbcH era B03~eMCTBHID. TaKaH ~e KapTOrpa~HqeCKaH 

c~eMKa Mo~eT rr03BOJIMTb BhlHBMTb MaprnpyThl GBaKyaU;HH Ha B03BhlrneHHYID MeCTHOCTb 
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rrnaHa 3a~BTHbIT pa60T, CBCTeM rrpe~yrrpeE~eHBI, rrpoQe~yp 3 BaKyaQBB, orrpe~e

neHBH qBCna 6eEeH~eB B MoryT HBnHTbCH pyKOBO~CTBOM ~nH MeCTHhlX BnaCTel 

rrpB pa3pa60TKe BMB rrpaBBn CTpOBTenbCTBa B paIOHBpOBaHHH. COe~HHeHHhle 

illTaThl rrpBcTyrrBnB K ocy~ecTBneHBID rrpOrpaMMhl TaKOrO po~a, 3a KOTOpol C 60nb
mMM MHTepeCOM 6Y~YT Cne~MTb BMO B Te ~pyrBe CTpaHbI, KOTOPbIM yrpoEaeT B03~el

CTBBe QBKnOHOB. 

BeTep TaKEe MOEeT HaHOCHTb 60nbmol y~ep6 CTpOeHBHM, CBH3B B Cenb
CKOX03HlcTBeHHhlM KynbTypaM. 3~eCb BHOBb 3HaHBe B03MOEHOrO B03~elcTBBH BeT

pa MOEeT 6hlTb HCrrOnb30BaHO B QenHX B36eEaHBH y~ep6a B rrOBpeE~eHBI. 

~HBHeBbI8 ~OE~B rrpB TpOrrBqeCKBX QBKnOHaX HBnHIDTCH e~BHCTBeHHbIM HaHO

CH~BM y~ep6 ~aKTOpOM,KOTOPhll MOEeT rrpO~OnEaTb ~eICTBOBaTb ~aneKO B rny6BHY 

cymB rrocne Toro, KaK CBna rrpB3eMHhlX BeTpOB B 3HaqBTenbHoI CTerreHB YMeHb

meHa ~PBKQBOHHhlM B03~elcTBBeM CYUIH. XOTH HeKOTopble B3 CTpaH 3aBBCffT OT 

3TBX ~oE~el B OTHomeHBB ypOEaff cenbCKOX03HlcTBeHHhlX KynbTyp B TIpOB3BO~CTBa 

sneKTp03HeprBB, ~OE~B rrpB TpOrrBqeCKBX QBKnOHax Bce Ee cnBmKOM qaCTO rrpBBO

~HT K paspymBTenbHhlM HaBO~HeHBHM. B Tex palOHax, KOTophle MoryT rrO~BeprHyTb

Cff nBBHHM, CBH3aHHbIM C TpOrrBqeCKBMB QBKnOHaMB, pa3pa60TKa CBCTeM 3a~BTbI OT 

rraBO~KOB B CBCTeM rrpe~yrrpeE~eHBff ~onEHa OCHOBhlBaTbCH Ha ~aHHhlX 0 QBKnOHB

qeCKBX ~OE~eBbIT oca~Kax, rrpBqeM BX rrOBTopHeMOCTb orrpe~enHeTCffqBCnOM cny

qaeB TpOrrBqeCKBX QBKnOHOB, 06pymBBaID~BXCH Ha rrpBneraID~yID 6eperOBYID .nBHBID. 

rrpe~yrrpe~BTb HaceneHBe. C BBO~OM orrepaTBBHhlX MeTeopOnOrBqeCKBX crrYTHMKOB 

B rn06anbHoI CHCTeMhl TeneCBHSB BceMBpHol cnYE6bI rrorO~bI HBnHeTCH BeCbMa 

ManOBepOHTHbIM, qTO TpOIIBqeCKBe QBKnOHbI MoryT BMeTb MeCTO, He 6y~yqB 06Ha

pYEeHHbIMB, ~aze B TOM cnyqae, ecnB OHB rrpOXO~HT B~anB OT cy~OXO~HbIT nBHBI. 

KaK TonbKO mTopM 06HapYEeH, OH T~aTenbHO rrpocneEBBaeTCH MeTeopOnOrBqeCKBMB 

cnyz6aMB CTpaH, KOTOPhlM STOT TpOrrBqeCKBI QBKnOH yrpoEaeT, BcrronbsyID~BMB 

cy~oBble H cyxorrYTHhle CBO~KB, rrepe~aBaeMble qepe3 BceMBpHyID cnYE6y rrorO~bI, 

a TaKEe ~aHHhle rrocne~yID~Bx crrYTHBKOBhlX Ha6nID~eHBI. B STOM OTHomeHBB 60nb
myID rroMo~b OKa3hlBaeT CBCTeMa aBTOMaTBqeCKOI rrepe~aqH B306pazeHHI CO crrYTHB

KOB, rr03BonHID~aH ocy~ecTBnHTb rrpHMol rrpBeM crrYTHBKOBbIT ~OTorpa~BI B nID-

60M MeTeopOnOrBqeCKOM 6IDpO. Kor~a QBKnOHHqeCKaH CBCTeMa rrpB6nHEaeTCH K 

6eperOBoI nBHBB,MeTeopOnOrBqeCKBe pa~BonoKaTophl 06HapYEBBaIDT MeCTorronOEe

HBe ee crrBpanbHbIT rronoc B QeHTpanbHbII rna3, Herrocpe~cTBeHHo B3MepHH ero 

~BBEeHBe. BbmYCKaIDTCH rrporH03bI OTHOCBTenbHO paIOHOB, KOTopble 6Y~YT OXBa

qeHbI 6ypel, a TaKEe rrporH03bI rronOEeHBH B BbICOThl mTopMoBoro HarOHa. 

ITporH03hl TpOrrBqeCKBX QBKnoHOB, rro-BB~BMoMy, rro~rOTaBnBBaIDTcH rroBcID~y 

C ~OCTaTOqHO BbICOKOI CTerreHbID cOBepmeHcTBa B OrpaHHqBBaIDTCH nBmb HanBqB

eM ~aHHbIT MeTeopOnOrBqeCKBX Ha6nID~eHBI B COOTBeTcTByID~BX nBHBI CBH3B. 
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TIpo~ecc rrpe~yrrpe~~eHHH HaCe~eHHH HeH36e~HO pa3~H~eH ~~H pa3~H~HbIT 

CTpaH, rrpH~eM HaH6o~ee H3MeH~HBhlM flJaKTopoM HB~HeTCH OpraHH3a~HH,C a~MH

HHCTpaTHBHOM TO~KH 3peHHH,CHCTeMhlMepOrrpHHTHM. Bo BCeX c~y~aHx Heo6xo~HMO, 

~To6hl rrpe~yrrpe~~eHHe HCXO~H~O H3 O~HOrO H TOrO ~e a~MHHP.:CTpaTHBHOrO HCTO~

HHKa, H co~ep~a~o ~OCTaTo~HyID HHWOpMa~HID, rr03BO~HIDmYID HaCe~eHHID H MeCTHhlM 

OpraHaM 'B~aCTH ~O~~HhlM 06pa30M pearHpOBaTb, H rrocTyrra~o C ~OCTaTO~HOM 

CKOPOCTbID, KOTOpaH rr03BO~H~a 6hl rrpHHHMaTb HMeIDmHe CMbIC~ MepbI. TOT waKT, 

~T~ TaKHe rrpe~yrrpe~~eHHH HB~HIDTCH pe~KHMH,~e~aeT Heo6xo~HMhlM rrpHHHTHe 

crre~Ha~bHhlX Mep, HarrpaB~eHHbIX Ha TO, ~To6bI H36e~aTb oC~a6~eHHH CHCTeMbI B 

rrepHO~ Me~~y ee HCrrO~b30BaHHeM. C ~pyroM CTOPOHhl, ~pe3MepHaH MHOrOKpaT

HOCTb rrpe~yrrpe~~eHHM, KOTOphle ~aCTO HB~HIDTCH rrpe~yrrpe~~eHHHMH 0 CTHXHMHOM 

6e~CTBHH, KOTOpOe TaK H He HacTyrraeT, rrpHBO~HT K arraTHH, yxy~rnaH WyHK~HOHH

pOBaHHe BceM CHCTeMhl rro~rOTOBKH H rrpe~yrrpe~~eHHH B ~e~OM. 

HeCMOTpH Ha cymeCTBYIDmHe CHCTeMhl rrporH03HpOBaHHH H rrpe~yrrpe~~eHHM, 

CTHXHMHhle 6e~CTBHH, HB~HIDmHeCH pe3y~bTaToM TporrH~eCKHX ~HK~OHOB,Bce eme 

HMeIDT MeCTO C y~py~aIDmeM ~aCTOToM. H TeM He MeHee B03MO~HOCTb CTHXHM

HhlX 6e~CTBHM, CBH3aHHhlX C ~HK~OHOM, Mo~eT 6hlTb B HaCTOH~ee BpeMH o~eHeHa 

C orrpe~e~eHHOM CTerreHbID YBepeHHOCTH H y~e HaKorr~eHhl ~OCTaTO~Hhle 3HaHHH B 

OTHorneHHH rrpaKTH~eCKHX rrpe~yrrpe;n;HTe~bHbIT' Mep, ROTopble MoryT rrpHHHMaTbCH 

B ~e~HX rro RpaMHeM Mepe CORpameHHH Ymep6a, HaHOCHMoro STHMH rnTopMaMH. Ta

RHM 06pa30M, cymecTByeT orrpe~e~eHHaH Ha~e~~a, ~TO B 6y~ymeM ~HC~O ~e~o

Be~eCRHX ~epTB, CBH3aHHbIT C TporrH~eCRHMH ~HK~OHaMH, CORpaTHTCH. 

XXy ceCCHH reHepa~bHOM AccaM6~eH OpraHH3a~H:li 06'be~HHeHHbIT Ha~HM, 

"o3a6o~eHHaH orrycTornHTe~bHhlMH H Bpe~OHOCHhlMH pe3y~bTaTaMH TaMWYHOB H 

rnTopMOB",rrpHHHJ,la B 1970 r. pe30~ID~HID 2733(D), B KOTOPOM co~ep~HTcH peRO

MeH~a~HH 0 TOM, ~To6hl BceMHpHaH MeTeopO~OrH~eGRaH OpraHH3a~HH rrpHHH~a 

"COOTBeTCTBYIDmHe Mephl, HarrpaB~eHHhle. Ha Mo6H~H3a~HID 06~a~aIDmHX COOTBeTCT

ByIDmHMH 3HaHHHMH y~eHhlx -crre~Ha~HCTOB B 06~aCTH TeXHHKH H ~pyrHx COOTBeT

CTBYIDmHX pecypcoB, HMeIDmHXCH BO BceX.CTpaHax" B ~e~HX pa3pa6oTRH "rrYTeM 

H cpe~CTB rro YMeHbrneHHID Bpe~a, HaHOCHMoro STHMH rnTopMaMH H YCTpaHeHHID H~H 

CORpameHHID ~o MHHHMyMa HX pa3pyrnHTe~bHoro rrOTeH~Ha~a". B rro~~ep~Ry SToro 

pe30~ID~HH "rrpH3hlBaeT rocy~apcTBa-~~eHhl rrpH~O~HTb yCH~HH, B rrpe~e~ax 

HMeIDmHXCH y HHX cpe~CTB, HarrpaB~eHHhle Ha rrO~Hoe ocymecTB~eHHe rr~aHa Bce

MHPHOM C~y~6hl rrorO~hl BceMHpHOH MeTeopo~orH~eCKOM OpraHH3a~HH". 

B OTB8T Ha STY pe30~ID~HID llieCTOM KOHrpecc BMO y~pe;n;H~ rrpoeKT BMO rro 

TporrH~eCKHM rnTopMaM, HMeIDmHM CBoeM'~e~bID CORpameHHe ~e~OBe~eCRHX ~epTB H 

ymep6a OT TporrH~eCKHX ~HK~OHOB. TIpoeKT, ROTOPhlM B HaCTOH~ee BpeMH ocy

meCTB~HeTCH, RaR O~H~aeTCH, OK~eT rrOMOmb Ha~HOHa~bHhlM MeTeopo~orH~eCKHM 

c~y~6aM B ~e~e o6ecrre~eHHH CBoeBpeMeHHhlX rrpe~yrrpe~~eHHM 0 CBH3aHHhlX C 

~HR~OHaMH BeTpax, ~o~~eBhlX oca~Rax H rnTopMOBhlX HarOHax H,RpOMe Toro, 
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nOMo~eT HM B no~rOTOBKe 06meH HH¢OpMa~HH, Tpe6YIDmeHCfl ~~fl n~aHHpOBaHHfl H 

OCYmecTB~eHHfl Cpe~CTB 3amHThl ~ID~eH H HMymecTBa OT 6Y~YmHx ~HK~OHOBo 

KpOMe TOrO, BMO nO~~ep~HBaeT perHOHa~bHbIH npoeKT no TaM¢YHaM 

BMO/3KA~B, ~e~bID KOToporo flB~fleTCfl npHHflTHe KOHKpeTHhlX Mep B MacmTa6ax 

perHOHa .B nop~aeMhlX TaH¢YHaMH 06~aCTflX, C ~e~bID YCOBepmeHCTBOBaHHfl c~y~6 

npe~ynpe~~eHHfl H nOBhlmeHHH rOTOBHOCTH Hace~eHHH. KaK O~H~aeTCfl,1J:HC~O Ta

KHX perHOHa~bHhlX nporpaMM B03paCTeT C TeM, 1J:T06hl OXBaTHTb paMOH BeHra~bCKO

ro 3a~HBa H ApaBHMCKoro MOPfl, a TaK~e paMOHhl IDrO-3ana~HOH 1J:aCTH HH~HMCKO

ro OKeaHa. IIoMHMO 3Toro BeCbMa 3¢qJeKTHBHafl perHOHa~bHafl ceTb 6bwa C03~a

Ha B paMOHe KapH6cKoro MOpfl H MeKCHKaHCKoro 3a~HBa no~ 3rH~OM CiliA npH OKa-

3aHHH nOMOmH co CTOPOHbI BMO H IIPOOH. 

B Ka1J:eCTBe ~a~bHeHmero mara B 3TOM HanpaB~eHHH CmA npOBO~HT 3Kcne

pHMeHT rro HCKYCCTBeHHOMY B03~eMCTBHID Ha 3HepreTHKY TpOnH1J:eCKHX ~HK~OHOB, 

3KcnepHMeHT STORMFURY. Mo~e~HpOBaHHe C rrOMOmbID 3~eKTpOHHOBbI1J:HC~HTe~b-

HbIX MamHH ~HHaMHKH ~HK~OHOB n03BO~fleT rrpe~rrO~O~HTb, 1J:TO 3aceB HO~HCTbIM 

cepe6pOM Bhl60p01J:HbIX paMOHOB KOHBeKTHBHbIX 06~aKOB, oKpy~aIDmH:X: ~eHTp mTopMa, 

HMe~ 6hl pe3y~bTaToM npe~~eBpeMeHHoe 3aMep3aHHe rrepeox~~~eHHhlX BepXHHX 

1J:aCTeM 06~aKOB, rrpH1J:eM 6y~eT BhlCBo6o~~aTbCfl CKphlToe Ten~o TaflHHfl B KaKOM-TO 

CTeneHH MeHbmee, 1J:eM TO, KOTopoe HMe~o 6hl MeCTO npH eCTeCTBeHHhlX rrpo~eccax. 

3TO cTHMy~HpoBa~o 6hl HCKYCCTBeHHhlM POCT o6~aKa B 3THX BbI6op01J:HbIX paMOHax, 

npHBo~fl K pacmHpeHHID H, B03MO~HO, 1J:aCTH1J:HoMY HapymeHHID ~HK~OHHOM ~HpKy~fl

~HH, corrpOBo~~aIDmeHCfl YMeHbmeHHeM MaKcHMa~bHoH CKOPOCTH BeTpoB. 3KcnepH

MeHT rro 3aceBY yparaHa l.n;e66H" B 1969 r. npHBe~ K YMeHbmeHHID MaKcHMa~bHoM 

CKOPOCTi BeTpa Ha 31% B O~HH ~eHb H Ha 15% B ~pyroM ~eHb. BBH~y TOrO,1J:TO 

3TO YMeHbmeHHe CKOPOCTH BeTpa, B03MO~HO, flBH~OCb pe3Y~bTaTol;i eCTeCTBeHHblX 

rrpH1J:HH, He CBfl3aHHbIX C 3aceBOM i1:0~HCTbIM cepe6pOM, pe3y~bTaT He~b3fl pac

cMaTpHBaTb B Ka1J:eCTBe y6e~HTe~bHoro ~OKa3aTe~bCTBa Taro, 1J:TO MO~HO HCKYC

CTBeHHhlM 06pa30M COKpaTHTb CH~y mTopMa. 3KcrrepHMeHT B HaCTOfl~ee BpeMfl 

rrpo~o~~aeTCfl H, 6e3YC~OBHO, 3a HHM C 60~bmHM HHTepeCOM c~e~flT MeTeopo~orH. 

BCfl 3Ta ~eflTe~bHOCTb OTp~aeT BH~HMbIM TIporpecc B HaTIpaB~eHHH COKpa

meHHfl 06mero e~erO~Horo KO~H1J:eCTBa ~epTB H pa3pymeHHH. H BnO~He MO~HO 

C1J:HTaTb, 1J:TO MepbI, TIpHHHMaeMble TIO COKpameHHID B03~eMCTBHfl TpOTIH1J:eCKHX ~HK~O

HOB,MorYT c~y~HTb 06pa3~OM B ~e~e 60Pb6hl C ~pyrHMH CTHXHMHhlMH 6e~CTBHflMH • 

.n;PyrHE BH.n;hl illTOPMOB 

KaK y~e yrroMHHa~OCb Bblme, ~e~bID HaCTOflmero ~OK~a~a flB~JIeTCfl OTIHCa

HHe Bcex THTIOB MeTeopO~OrH1J:eCKHX flB~eHHM, KOTophle MoryT Bhl3BaTb CTHXHMHhle 

6e~CTBHfl. Bo~ee Toro, ~OBO~bHO TIO~p06Hoe OTIHCaHHe Taro, 1J:TO ~e~aeTCfl B 

OTHomeHHH TpOnH1J:eCKHX ~HK~OHOB,~aeT ~OCTaT01J:HO xopomee o6mee TIpe~CTaB~e

HHe 0 Tex TIp06~eMax, KOTophle ~O~~Hhl 6hlTb pa3pemeHhl B OTHomeHHH ~pyrHx 
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BI1)J;OB CTHXHHHbIX Oe,n;CTBHH. TeM He MeHee, KpaTKoe ynoMHHaHHe HeKOTopbIX H3 

1J:HCJIa HaHOOJIee BaJKHbIX H3 3THX ,n;pyrHx JIBJIeHHH MOJKeT ObITb nOJIe3HbIM. 

TopHa,n;o JIBJIJIeTCJI e~e O,n;HHM onycTomaID~HM JIBJIe~HJIM. TopHa,n;o HMeIDT 

MeCTO Ha Bcex KOHTHHeHTax, HO OHH ,n;OCTaT01J:HO pe,n;KH, 3a HCKJIID1J:eHHeM ABCTpa

JIH11 11 Coe,n;11HeHHbIX IllTaTOB. IIp111J:eMTopHa,n;o, npoxo,n;JI~11e no Coe,n;HHeHHbIM IllTa

TaM, nO-B11,n;11MOMY, CTaHOBJITCJI OOJIee JKeCTOK11M11, 1J:eM r,n;e-JI1100 e~e. TopHa,n;o 

npe,n;CTaBJIJIeT COOOID HHTeHCHBHbIH Cn11paJIbHbIH B11XPb, B cpe,n;HeM,MOJKeT ObITb,,n;OCT11-

raID~11H 250 M B ,n;HaMeTpe 11 cOnpOBOJK,n;aID~11HCJI C11JIbHOH rp030H. CKOPOCTb BeT

pa B 3TOM BHxpe MOJKeT ,n;OCT11raTb 500 KM/1J:ac. TopHa,n;o TaKoH C11JIbI pa3pyrnaeT 

npaKT111J:eCK11 Bce Ha CBoeM nyT11. 

HeCMOTpJI Ha ObIcTpopacTY~YID nJIOTHOCTb HaCeJIeH11JI B nOpaJKaeMOM TopHa,n;o 

nOJIce Coe,n;11HeHHbIX IllTaToB 1J:11CJIO 1J:eJIOBe1J:eCK11X JKepTB cOKpa~aeTCJI, HeCMOTpJI Ha 

TO 1J:TO. y~epo, HaHOCHMbIH I1My~ecTBy, B03paCTaeT. 8TO JIBJIJIeTCJI npJIMbIM pe3YJIb

TaTOM HHTeHCHBHOH KaMnaHHH no no,n;rOTOBKe HaCeJIeHHJI, o,n;HOBpeMeHHO COnpOBOJR:

,n;aID~eHCJI YBepeHHbIM nporpeCCOM B OOJIaCT11 nporH03HpOBaHHJI MeTeOpOJIOr111J:eCKI1X 

YCJIOB11H, CBJI3aHHbIX C oopa30BaH11eM TopHa,n;o. KpOMe nporH03HpOBaHHJI BepOJIT

HOCTH TopHa,n;o Ha~HOHaJIbHaJI MeTeOpOJIOrH1J:eCKaJI CJIYJKoa CiliA npe,n;ynpeJK,n;aeT Ha

CeJIeH11e 0 ,n;eHCTBHTeJIbHOM npHOJI11JKeHHH TopHa,n;o, HCnOJIb3YJI np11 3TOM pa,n;HOJIO

KaTopbI H ceTb ,n;OOPOBOJIbHbIX HaOJIID,n;aTeJIeH. Pe3YJIbTaTbI 3TOH KOM011H11pOBaHHOM 

nporpaMMbI no paOOTe C HaCeJIeHHeM H no C03,n;aHHID COBepmeHHbIX MeTo,n;OB npe,n;y

npeJK,n;eHHJI JIBJIJIIDTCJI 3aMe1J:aTeJIbHbIMH. 

OnYCTomHTeJIbHbIe HaBo,n;HeHHJI, CBJI3aHHbIe C HeOObI1J:HbIM11 ,n;OJK,n;eBbIM11 oca,n;

KaMH HJIH CHerOTaJIHHeM, TaKJKe npe,n;CTaBJIJIIDT COOOH nOBCID,n;y 1J:aCTO nOBTOPJIID~11eCJI 

JIBJIeHHJI H H11KOHM oopa30M He OrpaHH1J:HBaIDTCJI pa3BHBaID~HM11CJI CTpaHaM11. 

OnYCTornHTeJIbHbIe HaBo,n;HeHHJI, HMeBmHe MeCTO B PYMbIH11H H BeHrp11H B 1970 r. H 

B Coe,n;11HeHHoM·KopoJIeBCTBe B 1968 r., MoryT CJIYJKHTb np11MepaM11. O,n;HaKo B 

nOCJIe,n;HHe ro,n;bI MeTo,n;bI nporH03HpOBaH11JI naBo,n;KOB ,n;OCT11rJI11 OOJIbmOrO nporpecca 

BBH,n;y B03pocrnero np11MeHeHHJI cOBpeMeHHbIX MeTo,n;OB coopa 11 aHaJIH3a ,n;aHHbIX 11 

BHe,n;peHHJI BCTpoeHHbIx 3JIeKTpOHHOBbI1J:HCJIHTeJIbHbIX MarnHH, n03BOJIJIID~HX 11CnOJIb-

30BaHHe CJIO)EHbIX Mo,n;eJIeH B npe,n;cKa3aH11H CTOKa. 

~aJIee, pe1J:HOH CTOK MOJKeT perYJIHpOBaTbCJI C nOMO~bID nJIOT11H 11 ,n;pyr11X 

peryJIHpyID~HX coopYJKeHHH, KOTopbIe MoryT HCnOJIb30BaTbCJI ,n;~JI YMeHbmeHHJI B 

3Ha1J:HTeJIbHOH CTeneHH B03,n;eHCTBHJI HaBo,n;HeHHH. TeM He MeHee,3wweKT11BHOCTb 

HX 11CnOJIb30BaHHJI H T01J:HOCTb CHCTeM nporH03HpOBaH11JI naBo,n;KOB 3aBHC11T OT 

T01J:HOCT11 11 CKOPOCTH, C KOTOPOM COOHpaIDTCJI H aHaJIH3HpYIDTCJI ,n;aHHbIe C MeTeo~ 

pOJIOr111J:eCKHX 11 rH,n;pOJIOrH1J:eCK11X ceTeH. YcoBepmeHcTBOBaHHe 3T11X ~eneH JIBJIJI

eTCJI n03ToMY O,n;HHM H3 OCHOBHbIX WaKToPOB, OT KOToporo 3aBHC11T ycnemHoe ocy

~eCTBJIeH11e nporpaMMbI no oo·pi,oe C pa3pyrn11TeJIbHbIMH HaBo,n;HeHHJIMH. 

E~e O,n;HHM CT11XHHHbIM oe,n;CTBHeM, CBJI3aHHbIM C MeTeOpOJIOr111J:eCK11M11 
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yC~OBHHMH, HB~HeTCH CHe~HaH OYPH, rrpe~CTaB~HID~aH COOOH pe3KHH H OqeHb 

XO~O~HhlH BeTep, Hachl~eHH~H cHeroM, qaCTb KOToporo rrO~HHTa C rrOKphlTOH CHerOM 

rrOBepXHOCTH. TepMHH rrOHBH~CH B CeBepHOH AMepHKe, HO OXBaThlBaeMoe HM rrOHH-

THe B HaCTOH~ee BpeMH pacmHpH~OCb H BK~IDqaeT aHa~OrHqHble BeTpbI B ~pyrHx 

CTpaHax. CHe~HaH OYPH HB~HeTCH B KaKOH-TO Mepe COBpeMeHHbIM CTHXHHHbIM 

oe~CTBHeM, TaK KaK HaHOO~bmee B03~eHCTBHe OHa OKa3bIBaeT Ha Ko~eCHbIH TpaHC

rropT. nOpOrH O~OKHPYIDTCH, OO~bmHe ropo~a rrapa~H3yIDTCH H rrorHoaIDT Herro~ro

TOB~eHHble H~H HeOCTopO~Hhle rrYTemeCTBeHHHKH. B HeKOTopbIX c~yqaHX CKOT 

Ha OTKphlTbIX rraCTOH~ax ~HmaeTCH rrO~BH~HOCTH H3.-3a CHera H He Mo~eT ~OCTHqb 

MeCT rrHTaHHH. ITporHo3HpOBaHHe HacTyrr~eHHHYC~OBHH, CBH3aHHb~ co CHe~HOH 

oypeH, OOhlqHO HB~HeTCH y~oB~eTBopHTe~bHhlM; HaHoO~bmYID TPY~HOCTb rrpe~

CTaB~HeT rrpe~CKa3aHHe TO~~HHhl TOH qaCTH CHe~Horo rrOKpOBa, KOTopaH Mo~eT 

oopa30BaTbCH B pe3Y~bTaTe rrpoxo~~eHHH CHe~HOH OYPH. M, oe3YC~OBHO, HeB03-

M0~HO rrpe~CKa3aTb, r~e oy~eT rrpOHCXO~HTb oopa30BaHHe CHe~HhlX 3aHOCOB, 

O~OKHPYID~HX ~BH~eHHe H rrapa~H3YID~HX paOOTY CHerooqHCTHTe~bHoro oOopY~OBaHHH. 

npyrOH KpaHHOCTbID HB~HeTCH 3acyxa, T.e. HeBbrrra~eHHe ~o~~eBbIX 

oca~KOB Ha rrpOTH~eHHH ~~HTe~bHhlX rrepHO~OB BpeMeHH. no B03HHKHOBeHHH COB

peMeHHhlX ropO~OB, rrOTpeO~HID~HX OO~bmoe KO~HqeCTBO BO~hl, 3acyxa CqHTa~aCb 

CTHXHHHhlM oe~CTBHeM ~~H ce~bCKoro X03HHCTBa. Terrepb, Kor~a ropo~a 

paCTYT OhlCTpee, qeM pacmHpHeTCH BO~OCHao~eHHe, rrpH3paK 3acyxH B03HHKaeT 

KaK rrepe~ ~epMepOM, TaK H rrepe~ ~HTe~eM ropo~a. 3acyxa B OT~HqHe OT ~py

rHX MeTeopO~OrHqeCKHX CTHXHHHhlX oe~6TBHH He HB~HeTCH,rro BceH BH~HMOCTH, 

COOhlTHeM, HOCH~HM HeO~H~aHHhlH xapaKTep, XOTH H3MeHeHHH B aTMoc~epHOH ~HP

KY~H~HH, KOTopble ee Bhl3hlBaIDT, MoryT OhlTb HeO~H~aHHbIMH, Herrpe~cKa3yeMbI

MH B OTHomeHHH HX rrpO~O~~HTe~bHOCTH H B TaKOH ~e CTerreHH HeO~H~aHHhlMH B 

OTHomeHHH CMeHhl rrepHo~a 3acyxH rrepHO~OM Bhlrra~eHHH ~o~~eBbIX oca~KOB Q 

ITpo~o~~HTe~bHOCTb TaKHX H3MeHeHHH B ~HpKy~H~HH aTMoc~ephl Mo~eT OXBaThlBaTb 

rrepHO~hl BpeMeHH paBHhle MecH~y, ce30HY, HeCKO~bKHM ro~aM H~H ~~e BeKY. 

B rroc~e~HeM c~yqae peqb Mo~eT H~TH 0 K~HMaTHqeCKOM H3MeHeHHH,HO B03~eHCT

BHe Ha 3KOHOMHKY rropa~eHHoro paHOHa TaKoro, KaKHM, HarrpHMep, HB~HeTCH 

ceBepO-BOCTOqHaH qaCTb Bpa3H~HH, B O~HHaKOBOH CTerreHH Be~HKO. ITPHqHHhl 

H3MeHeHHH aTMoc~epHOH~HPKY~H~HH OOhlqHO H~yT B H3MeHeHHH pacrrpe~e~eHHH 

TeMrrepaTypbI rrOBepXHOCTH MOPH, rrpOHCXO~H~eM B rropH~Ke ~errHOH peaK~HH, BbI3BaH~ 

HOH rrpe~HHMH H3MeHeHHHMH B aTMoc~epe, HO TaK~e,BepOHTHo,OTp~aID~HMH rrOB

TOpHyID ~HpKy~H~HID B OKeaHe, CBH3aHHYID C TeMrrepaTypHhlM B03~eHCTBHeM MeTeo

po~orHqeCKHX HB~eHHH, HMeBmHMH MeCTO OqeHb ~aBHO. BBH~y ee OO~bmoro B~HH

HHH Ha 3KOHOMHKY rrpH~araIDTCH HaCTOHqHBble yCH~HH, HarrpaB~eHHble Ha pemeHHe 

rrpoo~eMbI rrpe~CKa3aHHH Tex THrrOB ~HpKy~H~HH aTMoc~ephl, KOTopble CBH3aHbI C 

3acyxoH. Be3YC~OBHO, e~HHCTBeHHhlM pea~bHhlM pemeHHeM rrpoo~eMhl HB~HeTCH 

3~~eKTHBHoe BO~Hoe X03HHCTBO. TaKHe ~e Mephl, KaK HCKYCCTBeHHoe Bhl3hlBaHHe 

~o~~eBb~ oca~KOB, MoryT ObITb B ~yqmeM c~yqae rra~~HaTHBHbIMH. 
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BHBO~H 

3KCTpeMa~bHhle MeTeOpO~OrHqeCKHe yC~OBHH HB~HroTCH BO MHOrHX c~yqaHX 

HaH60~ee B~HOH rrpHqHHOH CTHXHHHhlX 6e~CTBHH, a TpOrrHqeCKHe ~HK~OHhl BO 

MHorHX c~yqaHX rrpe~cTaB~HroT cODoH HaH60~ee orrYCTomHTe~bHhle mTopMhl MeTeo

pO~OrHqeCKOrO rrpOHcxo~~eHHH. BceMHpHaH c~y~6a rrorO~hl BMO rrpe~CTaB~HeT 

COOOH OCHOBHYro cHcTeMY~ OT KOTOPOH saBHCHT CHCTeMhI mTopMOBhIX rrpe~yrrpe~~e

HHH, B TO BpeMH KaK IIporpaMMa Hcc~e~oBaHHH r~06a~bHhlx aTMoccpepHhlx rrpo~ec

COB, rrOSBO~HT B CBoe BpeMH YCOBepmeHCTBOBaTb qe~OBeqeCKHe SHaHHH 06 aTMO

ccpepHhlx rrpo~eccax H TaKHM o6pasoMrroBhlcHTbero crroc06HoCTb ~aBaTb cBoeBpe~ 

MeHHhle mTopMOBhle rrpe~yrrpe~~eHHH. 

B HaCTOHmee BpeMH BMO y~eJIHeT oc060e BHHMaHHe cOKpameHHro ry6HTe~b

Horo Bos~eHcTBHH TpOrrHqeCKHX ~HK~OHOB~ KOTophle rro CBoeH paspymHTe~bHoH CH

~e HB~HroTCH B ~e~OM HaH60~ee orrycTomHTe~bHhlMH HS Bcex rrpHpO~HhIT HB~eHHH. 

TaKHe 6YPH Bos~eHcTByroT Ha MHorHe pasBHBaromHecH CTpaHhl, H B HaCTOHmee 

BpeMH HMeeT MeCTO SHaqHTe~bHhlH rrporpecc B ~e~e OKasaHHH rrOMOmH GTHM CTpa

HaM B YCOBepmeHCTBOBaHHH HX CHCTeM mTopMOBhlX rrpe~yrrpe~~eHHH H rrpo~e~yp 

06eCrreqeHHH rOTOBHOCTH Hace~eHHH. IIpoeKT IIPOOH, OCymeCTB~HeMhlH COBMeCTHO 

BMO H 3KA~B B paHOHe, rrO~Bep~eHHOM Bos~eHcTBHro TaHcpYHOB, HB~HeTCH HaH60~ee 

HpKHM rrpHMepOM GTOrO rrporpecca. 

TpOrrHqeCKHe ~HK~OHhl HB~HroTCH He e~HHCTBeHHhlM rrpOHB~eHHeM CTHXHHHhIT 

6e~CTBHH, CBHsaHHhlX C MeTeopO~OrHqeCKHMH yC~OBHHMH; TopHa~o, HaBO~HeHHH, 

CHe~Hhle 6YPH, sacyxHHB~HroTCH ~pyrHMH cpopMaMH HX rrpOHB~eHHH. H BMO He 

B MeHbmeH CTerreHH oSa60qeHa He06xo~HMOCTbro OKasaHHH BCro~y, r~e GTO BOS

MO~HO, rroMOmH B ~e~e COKpameHHH Bpe~Horo Bos~eHCTBHH GTHX ~pyrHx GKCTpeMa~b

HhlX MeTeopO~OrHqeCKHX HB~eHHH, KaK H Bpe~Horo Bos~eHCTBHH TpOrrHqeCKHX ~HK

~OHOB. 



rJIABA III 

np06JlEMbi OKPY}KAIOI.l.IE~ GPE~bl, 

OTHOGHI.l.I~EGH H r~~POG<I>EPE 





B3A1IlUO)J;EttCTBlIE lJEJIOBERA H llPHPO)J;HOtt CPE)J;.bI 

COBpellleHHOe COCTOHHlIe II nepCneKTIIBbI iiy~ym;ero 

B3aHMo~e~CTBHe qe~OBeqeCKOrO OOmeCTBa C rrpHpO~HOH Cpe~OH B HaCTOH

~ee. BpeMH TpeBO~HT mHpOKHe oomeCTBeHHhle KpyrH B paS~HqHhlX CTpaHax. 

TeXHHqeCKH paSBHToe OOmeCTBO ryoHT rrpHpo~y; ryoHT cpe~y, B KOTOPOH 

OHO ~HBeT H HS KOTOpO~ qeprraeT Bce HeooXO~HMhle ~~H ceoH pecypChl, TaKOBa 

OCHOBHaH H~eH orpOMHoro KO~HqeCTBa BhlcTyrr~eHH~ yqeHhlX H OOmeCTBeHHhlX ~eH

Te~eH, TaKOBa rrpoo~eMa, oocy~~eHHH KOTOPO~ rrpOBO~HTCH Ha MHOrOqHC~eHHhlX 

KOH~epeHnHHX H COBemaHHHX, Brr~OTb ~O reHepa~bHOH AccaMo~eH OOH. 

BsaHMo~eHCTBHe qe~OBeqeCKOrO OOmeCTBa C rrpHpO~OH HB~HeTCH Ba~HhlM 

acrreKTOM caMOH HCTOPHH BOSHHKHOBeHHH H paSBHTHH qe~OBeqeCTBa H, BMeCTe C 

TeM, HMeHHO C BOSHHKHOBeHHeM qe~OBeqeCKoro oomeCTBa KopeHHhlM oopaSOM HS

MeHH~CH xapaKTep BsaHMo~eHCTBHH rrpo~eCCOB ~HSHH C oKpy~aromeH cpe~oH. ~rooaH 

~opMa ~H3HH BsaHMo~eHcTByeT C oKpy~aromeH cpe~OH, rrO~BepraHCb ee B~HHHHro 

H rrpHcrrocao~HBaHCb K HeMY B npo~ecce oHO~OrHqeCKOH 3BO~ro~HH, HcrrO~bSYH 

pecypchl cpe~hl ~~H CBoero cymecTBoBaHHH H rrpeoopaSYH oKpy~aromyro cpe~y rrpo

~yKTaMH ~ pesy~bTaToM cBoe~ ~HSHe~eHTe~bHOCTH. 

Mhl SHaeM 00 orpOMHOH pO~H rrpo~eccOB ~HSHe~eHTe~bHocTH B cos~aHHH 

HhlHemHero OO~HKa Hame~ rr~aHeThl - B ocooeHHOCTH ee aTMoc~ephl, BO~HOH 000-

~OqKH H rrOBepXHocTHhlX c~oeB seMHOH KOphl. Mhl y~HB~HeMcH orpOMHOMY paSHooopa

SHID ~OPM ~HSHH, BhlpaoOTaHHOMY B rrpo~ecce 3BO~ID~HH sa ~eCHTKH H COTHH MH~

~HOHOB ~eT, H HX rrpHcrrocoo~eHHocTH K paS~HqHhlM, HHor~a 3KcTpeMa~bHhlM 

yC~OBHHM BHemHeH cpe~hl. 

BMecTe c TeM Ka~~hlH OT~e~bHhl~ BH~ ~HBOTHhlX H~H pacTeHH~ Mo~eT cyme

CTBOBaTb B cpaBHHTe~bHO ySKOM ~HarraSOHe YC~OBH~, HcrrO~bSYR pecypchl cpe~hl H 

OKaShlBaH Ha Hee B~HHHHe O~HHM H TeM ~e orrpe~e~eHHhlM H HeH3MeHHhlM 06paSOM B 

COOTBeTCTBHH co CBoe~ rrpHpo~oH. 

C rrOHB~eHHeM qe~OBeKa rro~o~eHHe KopeHHhlM oopaSOM HSMeHH~OCb. qe~o

BeqeCKOe oomecTBO, rrpaKTHqeCKH oes HSMeHeHHH oHo~orHqeCKOH rrpHpO~hl qe~OBeKa, 



170 

HerrpephlBHO, co BCe B03pacTaro~eff CKOPOCTbro H3MeHReT CrrOC06hl CBoero B3aHMO

~eMCTBHR C oKpymaro~eM cpe~off, B pe3y~bTaTe qero pacmHpRroTcR ~Harra30H yc~o

BHM era cy~ecTBoBaHHR, rrepeqeHb H 06~eMHcrro~b3yeMhlx rrpHpO~HhlX pecypcoB H 

B3aHMo~effcTBHe 06~eCTBa Ha rrpHpo~Hyro cpe~y. M3MeHeHHR 8TH 3aMeTHhl yme He 

3a MH~~HOHhl ~eT, a 3a BeKa, B rroc~e~Hee ~e BpeMR - 3a ~eCRTH~eTHR. C ~peB
HeMmHX BpeMeH ~o XVI-XVII cTo~eTHff Hameff Sphl HH3KHe TeMrrhl pOCTa rrpOH3BO~H

Te~bHhlX CH~ H HapO~OHace~eHHR 06yC~OB~HBa~H cpaBHHTe~bHyro cTa6H~bHOCTb BO 

B3aHMo~effcTBHH qe~OBeqeCTBa C rrpHpO~HOM cpe~oH. McrrO~b30Ba~aCb ~Hmb He6o~b

maR ,qaCTb HMero~HxcH rrpHpO~HhlX pecypCOB H Kam~hlff H3 HHX - B Ma~OM 06~eMe, 

C He6a~bmoff s¢¢eKTHBHoCTbro. 

B03~effoTBHe qe~OBeKa Ha rrpHpo~y Bceff rr~aHeThl B ~e~OM 6hl~O HHqTO~HhlM. 

B XVI-XVII BeKax rro~o~eHHe cy~eoTBeHHo H3MeHHnOCb. YCKOpH~OCb pa3-

BHTHe npoH3Bo~HTe~bHhlx CH~. Mcrro~b30BaHHe rrpHpo~HhlX pecypcoB C ~e~bro rro~y

qeHHR rrpH6hl~H rropo~H~O H 6hlCTPO pa3BH~0 XH~HHqeCKOe OTHomeHHe K rrpHpo~e, 

oo06eHHo B OTHomeHHH qe~OBeqeCKorO Tpy~a H rrpHpo~HhlX pecypcoB KO~OHHa~bHhlX 

H 3aBHCHMhlX cTpaH H "HHqeffHhlX" rrpHpo~HhlX 60raToTB, HarrpHMep MHpoBoro OKe

aHa. B peSY~LTaTe 6Hoc¢epe 6hl~H HaHeceHhl rrepBhle cy~ecTBeHHhle HS~RHhl perHo

Ha~bHoro MaomTa6a - HCTpe6~eHhl HeKoTophle BH~hl mHBOTHhlX H paCTeHHff, 

HCTo~eHa rrOqBa, Haqa~aCb ee SpOSHR. 

3TO He Mor~o OCTaTLCR HeSaMeqeHHhlM. B XVIII BeKe Ma~LTYC BhlCKasa~ 

CBoe, CTaBmee 3aTeM CTO~L HSBeCTHhlM, no~o~eHHe 0 rrpOTHBOpeqHH Me~~y Heorpa

HHqeHHhlM'pOOTOM HapO~OHace~eHHR H Ha~HqHeM OrpaHHqeHHhlX H HCTomaro~HxcR 

rrpHpO~HhlX 60raTOTB H HeHs6e~HOCTH B CBHSH C 3THM ro~o~a H ~pyrHx 6e~CT.BHff. 

M~eH Ma~LTyoa, mHpOKO Hcrro~LsyroTCR H pasBHBaroToR ero rroc~e~OBaTe~RMH Brr~OTb 

~O HaCTOR~ero BpeMeHH. 

B rrepBoff rrO~OBHHe Hamero BeKa HaH6o~Lmyro TpeBory BhlShlBa~ Borrpoo 0 

~OOTaTOqHOOTH sarraCOB rro~e3HhlX HCKonaeMMX, B qaOTHOOTH He¢TH, a B rroc~e~

Hee BpeMR OOHOBHoe 6eorrOKoffcTBO BhlshlBaroT paS~HqHhle ¢OPMhl Bos~eMCTBHR 

qe~OBeKa Ha rrpHpo~Hyro cpe~y H B ooo6eHHOOTH ee sarpRSHeHHe. BhlOKashlBaroTcH 

orraceHHH 0 ~OOTaTOqHOCTH caMoff nOBepXHOOTH seMHoro mapa ~~R pa3Me~eHHR 

6hlCTPO pacTymero qe~OBeqeOTBa, 06mHM apea~OM 06HTaHHR KOToporo CTa~a BOR 

rr~aHeTa. MHorHe OOBpeMeHHhle Hco~e~OBaTe~H yTBep~~aroT, qTO KOHeqHhle pecypchl 

seMHoro mapa B conOCTaB~eHHH C 6eSrpaHHqHhlM POCTOM rroTpe6HOCTeff qe~OBe

qeCTBa He TO~bKO cos~a~yT rrpe~e~ pasBHTHro 06meCTBa B 6y~ymeM, HO H B 

HaCTOH~ee BpeMR RB~RroTOR OOHOBHOff rrpHqHHOff HHSKoro YPOBHR ~HSHH B pasBH~ 

BaromHXCR CTpaHax, r~e POCT Haoe~eHHR He corrpOBo~~aeTOR COOTBeTcTByro~HM 

TeMrrOM paSBHTHR 3KOHOMHKH. Ha6~ro~aDmHffoR ceffqac lI~eMOrpa¢HqeCKHff BSPhlB" 
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no HX MHeHHro RB~ReTCR Be~Htra~mell yrposo~ tre~OBetreCTBy. BOT, HanpHMep, trTO 

nHmeT P.Ra~,n;epX): "Bes,n;e H BCro,n;y MbT BHOBb BOSBpalI1aeMCR K np06~eMe Hapo,n;o

Hace~eHHR. CTpamHO c~ymaTb Tex, KTO paccy~,n;aeT 0 ,n;eMorpaWHtreCKOM BsphlBe 

KaK 0 treM-TO OtreHb OT,n;a~eHHOM H~H 06 yrpose BceMHpHoro ro~o,n;a, Kor,n;a COTHH 

MH~~HOHOB ~ro,n;e~ MOTYT no,n;TBep,n;HTb, trTO OH y~e HacTynH~". 

B ,n;eMcTBHTe~bHocTH ~e BCR HCTOPHR cBH,n;eTe~bcTByeT 0 TOM, trTO POCT 

npHHHHnHa~bHhlx BOSMo~HocTeM 06eCnetreHHR Hy~,n; tre~OBetrecTBa Bcer,n;a onepe~a~ 

H onepe~aeT B HaCTORlI1ee BpeMH POCT ero nOTpe6HocTe~. STO cnpaBe,n;~HBO, 

o,n;HaKO, npH paCCMOTpeHHH nopTe6HOCTe~ Bcero Hace~eHHR 3eM~H B ~e~oM H BOS

MO~HOCTeM HX y,n;OB~eTBopeHHR BceMH HMerolI1HMHCH B pacnopR~eHHH tre~OBetrecTBa 

pecypcaMH. 

TaK, HanpHMep, GHeprHR, KOTOPYro MO~HO 6hl~0 6hl Bhlpa60TaTb, HcrrO~b

SyR HMerolI1HeCR B HaCTORlI1ee BpeMR pecypchl H CITOC06hl, Ha ,n;o~ro Ka~,n;oro tre~OBeKa 

Ha 3eM~e CeMtraC npHMepHo B 20 pas 60~bme TOM, KOTOPYro MO~HO 6hl~0 6hl 

Bhlpa60TaTb CTO ~eT TOMY Hasa,n;, Hcno~bsYR Bce HSBeCTHhle B TO BpeMR pecypchl 

,n;~R ee npOHSBo,n;CTBa. 

EC~H 6hl COBpeMeHHhle, ,n;OCTHrHYThle BO MHorHX CTpaHax, cnoc06hl ce~b

CKOXOSR~CTBeHHoro npOHsBo,n;CTBa 6hl~H npHMeHeHhl Ha nO~RX Bcero seMHoro mapa, 

MO~HO 6hl~0 6hl nO~HocTbro y,n;OB~eTBopHTb nOTpe6HOCTH B npo,n;OBO~bCTBHH He 

TO~bKO HhlHemHero Hace~eHHR HameM n~aHeThl, HO H sHatrHTe~bHO 60~bmero. 

ITOCTORHHO BospacTaroT KaK B 061I1eM KO~HtrecTBe, TaK H B ,n;o~e, npHXO

,n;RlI1eMCH Ha ,n;ymy Hace~eHHR, paSBe,n;aHHhle sanaChl Ba~HeMmHX no~eSHhlX HCKonae

MhlX, pacmHpRroTcR BOSMO~HOCTH npOHSBo,n;CTBa ~ro6hlX MaTepHa~OB HS OtreHb MHorHX 

BH,n;OB ,n;OcTyITHOro ChlPbR. 

To, trTO ITPH GTOM IToTpe6HocTH 6Q~bme~ tracTH Hace~eHHR n~aHeThl He 

y,n;OB~eTBopRroTCR COOTBeTCTBeHHO YKasaHHhlM npHH~HITHa~bHhlM BOSMO~HOCTRM, TO, 

trTO B pR,n;e CTpaH ~ro,n;H ro~o,n;aroT, a B HeKOTophlX pasBHBarolI1HXCR CTpaHax POCT 

Hace~eHHH onepe~aeT POCT GKOHOMHKH, OTHro,n;b He RB~ReTCR c~e,n;CTBHeM KaKoro

~H60 saKOHa npHpo,n;hl H~H He,n;OCTaTKa npHpo,n;HhlX pecypCOB. 

STO HMeeT COBepmeHHO RCHhle CO~Ha~bHO-GKOHoMHtreCKHe npHtrHHhl. B pas

BHBarolI1HxCR CTpaHax, B traCTHOCTH, GTO BhlSBaHO ,n;~HTe~bHOM KO~OHHa~bHoM 

GKCn~yaTa~He~, Kor,n;a HX eCTeCTBeHHhle 60raTCTBa H tre~oBetreCKH~ TPY,n; HcnO~b

SOBa~HCb B HHTepecax Ko~oHHsaTopOB. HeKOTophle paSBHBarolI1HeCR CTpaHhl He 6es 

OCHOBaHHa npH6eraroT K pery~HpoBaHHro ceMbH C ~e~bro ,n;06HTbCH nOBhlmeHHR 6~aro

COCTORHHR CBOHX rpaa~aH, o,n;HaKO BPR,n; ~H MO~HO COMHeB8TbCR B TOM, trTO OCHOB

HhlM cpe,n;CTBOM ,n;~H SToro RB~ReTCH ITOBhlmeHHe TeMITOB GKOHoMHtreCKoro paSBHTHR. 

X) P .Ra~,n;ep. 3a~0~eHHoe ITOMeCTbe. Foreign Affairs v. 48, 1970, NO 2, p. 207-220. 
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OCHOBHaR omHOKa B paccy~~eHHRX 00 orpaHH~eHHOCTH rrpHpO~HWX pecypCOB 

OWRa OTMe~eHa B.M.neHHHWM
X e~e B Ha~aRe Hamero BeKa. TIoReMH3HPYR C MaRhTY-

3uaHu;aMH CBoero BpeMeHH, OH YKasaR, ~TO TaK Ha3WBaeMhlM "3aKOH YOWBaIOlllero 

rrRo~opO~HR rrO~BH" HMeeT RHmh BeChMa OTHOCHTeRhHoe.H YCROBHoe rrpHMeHeHHe 

B Tex cRy~aRx, Kor~a TeXHHKa OCTaeTCR HeHSMeHHoM, H BOBce He rrpHMeHHM K 

TeM cRyqaRM, Kor~a TexHHKa rrporpeccHpyeT, Kor~a crrocoow rrpOH3BO~CTBa rrpe-

00pa3YIOTCB. B 3TOM H 3aKmo~aeTCR Bce ~eRO. MMeHHO B CBRSH C YCOBepmeHCTBO

BaHHeM crrOCOOOB rrpOHSBO~CTBa B caMOMmHpOKOM CMWCRe 3Toro CROBa, rrOBH

maeTCR 3¢~eKTHBHOCTh HcrrORh30BaHHR rrpHpO~H B U;eROM, cos~aBaR BOSMO~HOCTh 

orrepe~eHHR COOTBeTCTBYIO~HX rrOTpeOHOCTeM oO~eCTBa. 

ECRH OW He 3TO - rrpe~eRH paSBHTHIO ~eROBe~eCTBa BOSHHKaRH OW y~e 

~aBHO. He TORhKO HWHemHee, HO H SHa~HTeRhHO MeHhmee HaceReHHe 3eMRH He 

CMorRO OH, HanpHMep, npOKopMHT~CR oXOToM no npHMepy CBOHX ~aReKHx rrpe~KoB. 

TIo~ooHhle npe~eRH BOSHHKaIOT no BpeMeHaM ~RR ~HBOTHhlX HRH paCTeHHM, 

KOTopwe cOBepmeHcTBYIOT CBOH cnocooH BsaHMo~eMcTBHR co cpe~oM - "cnocoow 

npOHSBO~CTBa" - TORhKO nYTeM HSMeHeHHR oHORorH~ecKoM npHpo~hl KpaMHe Me~

ReHHO. TI03TOMY YBeRH~eHHe qHCReHHOCTH BH~a B ape aRe OOHTaHHR no cpaBHeHHIO 

C onTHMaRhHOM BeRHqHHOM OOhl~HO npHBO~HT K HapymeHHIO paBHOBeCHR co cpe~OM 

H, B KOHe~HOM CqeTe, K BhlMHpaHHIO H30WTOqHOM norryRRU;HH. 

TaKHM oopaSOM, B npomROM H B HaCTOR~eM paSMepw npHpO~HhlX pecypCOB 

nRaHeThl He C03~aBaRH H He cos~aIOT npenRTCTBHH ~RR paSBHTHR ~eROBeqeCTBa. 

0~H8KO KOHeqHhle paSMephl H Macca 3eMRH, npH CKORh yrO~HO s~~eKTHB

HOM HCnORh30B8HHH ee pecypCOB, C03~aIOT onpe~eReHHHH RHMHT ~RR OnTHMaJIhHOH 

qRC~eHHOCTH H8CeReHHR nRaHeTH. MHe Ka~eTCR HeBOSMO~HhlM orrpe~eRHTh CeHqaC 

STOT RRMHT. "EMROCTh" HameH nRaHeThl ~ BeRHqHH8 nepeMeHHaR, Bcer~a BOS

paCTaIO~aR, saBHCRIIl8R OT crrOCOOOB HCrrOJIhSOB8HHR rrpOCTpaHCTBa 3eMRH H ee 

pecypcoB - HaH~YT JIH, HanpHMep, RIO~H u;eRecooopaSHhlM ~HTh TORhKO Ha rrOBepx

HOCTH cymH, HRH OY~YT HcnORhSOBaTh aRBaTopHIO OKeaH8 HRH TORIllY ~eMHOH 

ROphl H T.n. 0~H8KO OHa He Mo~eT BospaCT8Th oecrrpe~eJIhHO. TI03TOMY Mhl ~OR~Hhl 

~onycTHTh, qTO B OT~aReHHOM oY~YlIleM Mo~eT BOSHHKHYTh H8~OOHOCTh perYJIHpO

BaHRR qHCReHHOCTH Hapo~oHaceReHHR nRaHeThl. KCTaTH rOBopR, Mo~eT BOSHHKHYTh 

npooReMa perYRHpOBaHHR He TOJIhRO qHCJI'8HHOCTH, HO H KaqeCTBeHHoro COCTaBa 

OOlIleCTBa, T8R RaR ycnexH OHORorHH MoryT cos~aTh BOSMO~HOCTh npH~aHHR 

~ B.H.neHHH. TIoRHoe Coop8HHe COqHHeHHM, T. 5, CTp. 102 • 

• 
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RIDAHM HeKOTOphlX OnpeAeReHHhlX qepT XapaKTepa HRH nOBeAeHHH. B03MO~HO, qTO 

perYRHpOBaHHe nOTpeoyeTcH He ARH OrpaHHqeHHH, a ARH YBeRHqeHHH qHCReHHOCTH 

qeROBeqeCTBa. MSBeCTHO, qTO TeMIThl pOCTa HapOAOHaceReHHH TeCHO CBHsaHhl C 

COI~HaRbHhlMH H BKOHOMHqeCKHMH YCROBHHMH H HeT HHKaKHX OCHOBaHH~ CqHTaTb 

oeSYAep~Hoe paSMHo~eHHe OCHOBHO~ ~eRbID HRH OCHOBHhlM CBOHCTBOM qeROBeqeCKOrO 

pOAa. 

HaKOHe~, onpeAeReHHhl~ onTHMYM ARH HapoAoHaceReHHH 3eMRH He OOHsa

TeRbHO 03HaqaeT orpaHHqeHHe qHCReHHOOTH Bcero qeROBeqeCTBa. BnORHe Bepo

HTH~, qTO SHaqHTeRbHO paHee 0YAeT AOOTHrHYTa BOSMO~HOOTb C03AaHHH KpyrrHhlx 

OOHTaeMhlX KOCMHqeCKHX TeR HRH HcnORb30BaHHH ARH ~H3HH APyrHx ITRaHeT. 

C npOOReMO~ npHpOAHhlX pecypCOB Mhl CTaRKHBaeMCH y~e OeHqaO, ropa3AO 

paHbllie, qeM HX OO~HH oo~eM Mor Ohl HaqaTb OAep~HBaTb paSBHTHe oO~eCTBa. 

nOTeH~HBRbHaH AOOTaTOqHOCTb rrpHpO~HhlX pecypOOB ~RH Hy~~ qeROBe

qeCTBa Mo~eT OhlTb peaRH30BaHa npaKTHQeCKH TORbKO npH onTHMaRbHOM HorrORb30-

BaHHH Bcex ooraTOTB HallieH nRaHeThl B ~eROM. OAHaKO 3~eCb Mhl BOTpeqaeM 

cepbe3Hhle rrpenHTOTBHH. 

HaRHqHe qaCTHO~ COOCTBeHHOOTH Ha npHpO~Hhle peoypChl H Ha cpeAOTBa 

HX 3KcnRyaTa~HH npHBO~HT K TOMY, qTO HMeeT MeOTO He TORbKO He orrTHMaRbHoe, 

HO H HBHO XH~HHqeOKOe HcnORbSOBaHHe npHpO~HhlX ooraTCTB, B ooooeHHOCTH Kor~a 

rrpHpO~Hhle ooraTCTBa CTpaHhl 3KcnRyaTHpYIDTCH HHOCTpaHHOH KOMrraHHe~. B CBH3H 

C BTHM paCITpOCTpaHHID~aHCH B HaCTOH~ee BpeMH Ha~HOHaRH3a~HH rrpHpO~HhlX 

ooraTCTB, B ocooeHHOCTH HX ITepeXO~ BO BRa~eHHe oo~eCTBa, HMeID~ero onpeAe

ReHHYID ~eRb R ~ORrOBpeMeHHyID rrepCITeKTHBY CBoero paSBHTHH, HMeeT orpOMHoe 

nORO~HTeRbHoe SHaqeHRe He TORbKO B nORHTHqeCKOM nRaHe, HO H ~RH coxpaHeHHH 

R BwweKTRBHoro RonORbSOBaHRH ooraTCTB 3eMRH ~RH qeROBeqeCTBa B ~eROM. 

~pyraH BeCbMa cepbeSHaH npHqRHa HeBwweKTRBHoro HcnORbsoBaHHH npH

pO~HhlX ooraTCTB COCTOHT B TOM, qTO HaceReHHe OTCTaBlliHX B CBoeM TeXHHqeCKOM 

paSBHTRH CTpaH, COCTaBRHID~ee OORbmYID qaCTb qeROBeqeCTBa, He HMeeT Ha~Re

~a~HX OPY~HH, cpe~CTB H KBaRHWR~HpOBaHHhlX cne~HaRHCTOB. 

3KcrrRyaTa~HH MHorHX rrpHpO~HhlX ooraTCTB, HanpHMep PhlOhl H nORe3HhlX 

HCKOnaeMhlX B OKeaHax, npRHHRa B HaCTOH~ee BpeMH rRooaRbHhl~ xapaKTep, 

BhlXO~H ~aReKO 3a npe~eRhl OT~eRbHhlX OTpaH. BMeOTe 0 TeM HeT HHKaKoro 

CO~HaRbHo-nORHTHqeOKorO MexaHHSMa, KOTOPhlH OOeOneqHBaR Ohl HX ~eRecooopas

Hoe H onTHMaRbHoe, 0 ToqKH speHHH Bcero qeROBeqeOTBa, HorrORbSOBaHHe. 

OTOYTOTByeT H nOKa He Mo~eT OhlTb BhlpaOOTBHa H oaMa BTa "oo~aH 

TOqKa speHHH" qeROBeqeOTBa B OTHomeHHH Boex npHpO~HhlX peoypooB 3eMRH 
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B u;eJIOM. 

YKasaHHhle OOCTORTeJIbCTBa npenRTcTByroT OnTHMaJIbHOM 3KCnJIyaTaI~HH , 
npHpO~HhlX peOypCOB HameH nJIaHeThl. B e~e60JIbmeM CTeneHH OHH npenHTcTByroT HX 

KYJIbTHBHpoBaHHro H npeoOpasoBaHHro. 

3a~aqa KYJIbTHBHpOBaHHR OTHOCHTCH rJIaBHhlM oopaSOM K BOSOOHOBHMhlM 

npHpO~HhlM pecypcaM H TeCHO CBHsaHa C Bos~e~CTBHeM Ha rrpHpO~Hyro cpe~y, -

Mhl paCCMOTpHM 3TOT Bonpoc OOJIee no~pOOHO. 

B HaCTOH~ee BpeMH Mhl ynoTpeOJIHeM nOqTH Bce BH~hl BOSOOHOBJIRro~HXCR 

npHpO~HhlX peoypOOB. CTeneHb HOnOJIbSOBaHHR npHXO~HOM qaCTH HX OaJIaHCa HS

MepReTCR e~HHHu;aMH HJIH ~eCHTKaMH npou;eHTOB. TaK Mhl HCnOJIbsyeM OKOJIO 70% 

Bce~ nOqBhl, npHro~HoM ~JIH CeJIbCKOrO XOsRMcTBa npH cOBpeMeHHhlx ero MeTo~ax; 

OKOJIO 50% npHpocTa JIeca; OKOJIO 10% npeoHot:i BO~hl HS CTOKa peK; HeSHaqHTeJIb

Hyro ~OJIro Boex OHOJIOrHqeCKHX pecypCOB OKeaHa, HO cy~ecTBeHHyro - OKOJIO 70% -
~OJIro npHpocTa nonyJIHU;HH OCHOBHhlX npOMhlCJIOBhlX phlO. 

IToTpeoHOCTH qeJIOBeqeCTBa B BOSOOHOBHMhlX npHpo~HhlX pecypcax Bce 

BpeMR pacT.YT. Cpe.n;cTBa Hx".n;o6hlqH" - HS'bHTHH HS npHpo.n;hl - CTaHOBHTCH Bce 

oOJIee 3WWeKTHBHhlMH. Bce 60JIee 3WWeKTHBHhlM CTaHOBHTCR H HX HCnOJIb30BaHHe. 

B u;eJIOM ~e Mhl npHOJIH~aeMCH K nOJIHOMY HCnOJIbSOBaHHro rrpHxo.n;Hot:i qaCTH OaJIaHCa 

Ka~.n;oro HS YKa3aHHYX pecypcoB. 

,UaJIee, KaK nOKaShlBaeT ~e HMero~H~cH onhlT, HCnOJIbSOBaHHe .n;OJImHO 

JIHOO cOKpaTHTbcR, qTO H nOJIyqHJIOCb, HanpHMep, B OTHomeHHH KHTOB, JIH60 

.n;OJI~HO OhlTb YCTaHOBJIeHO paBHoBecHe Mem.n;y npHpocTOM H ynoTpeOJIeHHeM pecypca, 

qTO cet:iqac .n;ocTHrHYTo B HeKoTophlX rocy.n;apcTBax no OTHomeHHro K JIecy, JIHOO 

Hy~HO nepexo.n;HTb K KYJIbTHBHpoBaHHro H npeoopasoBaHHro OaJIaHCOB. 

,UJIR Hamet:icTpaHhl, KaK H .n;JIR .n;pyrHx COU;HaJIHCTHqeCKHX CTpaH, Be.n;ymHx 

nJIaHOBOe XOSRt:iCTBO B MacmTaoe Bcero rocy.n;apCTBa, 3TOT nOCJIe.n;HHM nyTb RB

JIReTCR HaHOOJIee eCTeCTBeHHhlM H y~e .n;aBHo ocy~eCTBJIHeTCR Ha npaKTHKe. C 

caMoro nepBoro nepHo.n;a cy~ecTBoBaHHR COBeTCKot:t BJIaCTH, no HHHU;HaTHBe 

B.11.JIeHHHa OhlJIH npHHRThl pa3JIHqHhle Mephl H COOTBeTcTByromHe saKOHhl 0 paU;HO

HaJIbHOM HCnOJIbSOBaHHH H KYJIbTHBHpOBaHHH npHpo.n;HhlX 60raTCTB. Yme B TO BpeMH 

SaKJIa.n;hlBaJIHCb OCHOBhl MeJIHOpaU;HH SeMeJIb, npeoopaSOBaHHR CTOKa peK, opraHH-

3aU;HH npaBHJIbHOrO JIeCHOrO X03Rt:icTBa H MHorHe .n;pyrHe MePhl' eCTeCTBeHHhle B 

nJIaHOBOM Hapo.n;HOM X03Rt:icTBe. 

B HaCTOR~ee BpeMR B HeKoTophlX pat:toHax COBeTcKoro Corosa Mhl HcnhlThl

BaeM He.n;ocTaToK B npeCHOM Bo.n;e, HeCMoTpR Ha TO, qTO 06~He Bo.n;Hhle pecypchl 
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HallieH CTpaHhl O~eHb Be~HKH. ~e~o B TOM, ~TO OO~bmaH ~aCTb CTOKa HalliHX peK 

rrpOXO~HT rro Ma~OHace~eHHhlM paHOHaM CTpaHhl H yXO~HT B ]e~OBHThlH OKeaH. B 

CBH3H C 3THM TpeoyeTcH T~aTe~bHO rr~aHHpOBaTb HcrrO~b30BaHHe BO~HhlX pecypCOB 

H 3aOOTHTbCH 00 HX rrpeoopa30BaHHH B HHTepecax pa3BHTHH HapO~Horo X03HHCTBa. 

BceM H3BeCTHhl KpyrrHhle MeporrpHHTHH TaKoro pO~B, ocy~ecTB~eHHhle B HameH 

CTpaHe. O~HaKO 3TO He Bce - B rroc~e~Hee BpeMH pa3paoaThlBaroTcH rrpoeKThl e~e 

oo~ee Kap~HHa~bHoro rrepeYCTpORCTBa pe~HOH ceTH - BHa~a~e Ha TeppHTopHH 

eBporreHCKOH ~aCTH CTpaHhl, a B ~a~bHeHmeM H B CHOHpH. OCHOBHaH H~eH 3aK~ro

~ae~CH B rrepeopOCKe ~aCTH CTOKa peK, TeKy~Hx Ha ceBep, B ro~HOM HarrpaB~eHHH. 

3TO rr03BO~HT y~y~lliHTb opomeHHe rpOMa~HhlX rrpocTpaHcTB 3acylli~HBhlx 3eMe~b H 

yBe~H~HTb CTOK B KacrrHHCKoe H Apa~bCKoe MOPH, ~TO TaK~e HeooxO~HMO ~~H 

rrpoBe~eHHH MHorHX X03HHCTBeHHhlx MeporrpHHTHH. 

AHa~orH~Hoe Ky~bTHBHpoBaHHe H rrpeoopa30BaHHe cpe~hl ocy~ecTB~HeTcH 

B OTHomeHHH rro~Bhl, ~eca H ~pyrHx rrpHpo~HhlX ooraTcTB. 

ITo~ooHhle Mephl rrpoBo~HTCH H B ~pyrHx cTpaHax. CeH~ac 3TO B OCHOBHOM 

~OKa~bHhle Mephl, rrpoBO~HMhle B paMKax oT~e~bHhlx rocy~apcTB, o~HaKo y~e Ha~aTO 

ocy~ecTB~eHHe Mep perHoHa~bHoro xapaKTepa, - HarrpHMep, pery~HpoBaHHe CTOKa 

peK, rrpoTeKaro~Hx rro HeCKO~bKHM rocy~apcTBaM. B He~a~eKOM oy~y~eM CTaHYT 

Heo6xo~HMN ~eHcTBHH r~o6a~bHoro uacmTaoa. 

Ky~bTHBHpOBaHHe H rrpeoopa30BaHHe rrpHpO~HhlX pecypcoB B r~o6a~bHOM 

MacmTaoe y~e BOSMO~HO C HaY~HO~ H TeXHH~ecKOH To~eK speHHH. TaK, HarrpHMep, 

~e MO~H6 Ohl~O Ohl Ha~aTb KpyrrHhle orrhlTHhle paOOThl rro Ky~bTHBHpoBaHHro HeKOTO

phlX rrpOMhlc~OBhlX PhlO B OKeaHe. O~HaKO cy~ecTByro~He cO~Ha~bHo-rrO~HTH~eC~He 

yC~OBHH, KaK BceM rrOHHTHO, rrOKa ~TO rrperrHTcTByroT STOMY. 

-
HcrrO~bSOBaHHe BOSOOHOBHMhlX rrpHpO~HhlX pecypcoB H ~eHTe~bHOCTb ~e~o-

Be~eOKoro oomecTBa B ~e~OM OKashlBaroT Bce 6o~ee BospacTaro~ee B03~eHcTBHe Ha 
rrpHpo~HYro cpe~y. TaK, Mhl H3MeHHeM COCTaB cpe~hl, TO~Hee, H3MeHHeM oa~aHc, 

c~o~HBmHHCH B eCTeCTBeHHOM KpyroBopoTe pa3~H~HhlX BemeCTB. 3TO H3MeHeHHe 

oa~aHca ocy~ecTB~HeTcH sa c~eT HS~HTHH ~aCTH Be~eCTB H3 eCTeCTBeHHoro 

KpyroooopoTa H, B oO~bmeH cTerreHH, 3ac~eT BHe~peHHH ~orrO~HHTe~bHhlX Be~ecTB, 

r~aBHhlM oopa30M sarpHsHeHHH OT rrpOMhlm~eHHhlx rrpe~rrpHHTHH, B aTMocwepy H 

BO~Hyro cpe~y. 3arpHsHeHHe aTMocwephl H BO~HOH cpe~hl crrpaBe~~HBo paccMaTpH
BaeTCH ceH~ac KaK O~Ha HS Ba~HeHmHx rrpo6~eM, CTOH~HX rrepe~ ~e~OBe~eCTBOM. 

HaH6o~ee cy~ecTBeHHoe SHa~eHHe B HaCTOH~ee BpeMH HMeeT sarpHsHeHHe 

BO~ peK, osep H Bo~oxpaHH~H~ HB TeppHTopHH KOHTHHeHToB. OHO Ha~a~OCb y~e 
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~aBHO H HaCqHThlBaeT HeCKO~bKO COTeH ~eT. O~HaKO BHaqa~e npOMhlm~eHHhle OTXO~hl 

He Hrpa~H cy~ecTBeHHO~ pO~H B eCTeCTBeHHOM oa~aHce BemeCTB. 3arpR3HeHHe 

HOCU~O .~OKa~bHhl~ xapaKTep H ero ~HKBH~a~HR ocymecTB~R~aCb 3a CqeT pa30aB

~eHHR OTXO~OB qHCTOH BO~OH. B noc~e~Hee CTo~eTHe CTa~o HeOOXO~HMhlM HOPMH

pOBaTb BhlOpOC 3arpR3HRromHX BemeCTB. HOpMHpOBaHHe B TeqeHHe HeCKO~bKHX 

~eCRTH~eTH~ y~oB~eTBopR~O TpeOOBaHHRM coxpaHeHHR qHCTOThl peK H 03ep B ne

~OM, TaK.KaK pa30aB~eHHe OOeCneqHBa~O ~HKBH~a~Hro 3arpR3HeHH~ Ha cpaBHH

Te~bHO HeOO~bmOM npOTR~eHHH peKH. Ce~qac no~o~eHHe cymecTBeHHO H3MeHH~OCb. 

ITpO~hlm~eHHODTb BhlopaChlBaeT B peKH H osepa 3arpR3HRromHe BemeCTBa B KO~H

qeCTBaX, BO MHoro COTeH H ThlORq pa3 npeBhlmaromHx eCTeCTBeHHYro KOH~eHTpanHro 

pa3~HqHhlX KOMnOHeHTOB COCTaBa HaTypa~bHo~ BO~hl. y~e He~b3R paCCqHThlBaTb Ha 

OqHCTKY nYTeM pa30aB~eHHR, HOO qepe3 HeCKO~bKO ~eCRTH~eTHH nOTpeOOBa~CR Ohl 

nOqTH BeCb CTOK peK 3eMHoro mapa ~~R TorJ, qTOOhl pa30aBHTb TO KO~HqeCTBO 

3arpR3HRromHX BemeCTB, KOToporo MO~HO O~H~aTb B pe3y~bTaTe pa3BHTHR COOT

BeTcTByromeH npOMhlm~eHHOCTH. OqeBH~HO HeOOXO~HMhl cepbe3Hhle H3MeHeHHR B 

TeXHo~orHH npOH3BOACTBa H OqHCTKH, a HMeHHO - nepexo~ Ha 3aMKHYThle TeXHO

~orHqeCKHe ~HK~hl, Ha nOBTopHoe HcnO~b30BaHHe BO~hl B npOH3BO~CTBe H TOMY 

nO~OOHhle Mephl, qTO TeXHHqeCKH BnO~He B03MO~HO. O~HaKO COOTBeTcTByromee 

nepeYCTpOHCTBO npOMhlm~eHHOCTH nOTpeoyeT Ko~occa~bHhlX KanHTa~OB~o~eHHH BO 

Bcex CTpaHax. 

B HameH CTpaHe, HeCMOTpR Ha OTHOCHTe~bHO MeHbmee 3arpR3HeHHe BO~hl, 

qeM B ~pyrHx pa3BHThlX CTpaHax, HeCMOTpR Ha Ha~HqHe OO~bmHX, eme HeTpOHYThlX 

pe3epBOB.nOBepXHOCTHhlX BO~, n~aHHpyroTCR cepbe3Hhle MeponpHRTHR no OqHCTKe 

COpOCOB H nepeYCTpOHCTBY TeXHo~orHH npOH3BO~CTBa. 

B HaCTORmee BpeMR HOBhle npOMhlm~eHHhle npe~rrpHRTHR B CCCP He nYCKa

roTCR B XO~ oes BeCbMa pa3BHThlX OqHCTHhlX coopy~eHHH. TaK, HanpHMep, CTPOH

Te~~CTBO 3aBO~OB Ha 03epe BaHKa~, 0 KOTOPOM CTO~b MHoro oecnOKOHTCR 00-

m~CTBeHHOCTb B COBeTCKOM Coro3e H B ~pyrHx CTpaHax, Ohl~O 3an~aHHpOBaHO H 

ocymecTB~eHO C BBO~OM B ~eHCTBHe OqeHb KpynHhlx H yHHKa~bHhlX n~ CBoeH 

3¢¢eKTHBHOCTH OqHCTHhlX coopy~eHHH. 

O~HaKO Mhl eme ~a~eKO He y~oB~eTBopeHhl TeM 3¢¢eKTOM, KOToporo ~OOH

~HCb B OTHomeHHH OqHCTKH npOMhlm~eHHhlX OTXOAOB. EO~bmoe KO~HqeCTBO npe~

rrpHRTHH, nOCTpoeHHhlX BO BpeMR BOHHhl H B nepBhle noc~eBoeHHhle rO~hl, HMeroT 

OOhlqHhle, rrpHHRThle BO BceM MHpe, HeCOBepmeHHhle OqHCTHhle coopy~eHHR B CBR3H 

CO CPOqHhlM xapaKTepOM HX nOCTpOHKH H He~OCTaTKOM cpe~CTB. ITocTerreHHO OHH 

cosepmeHCTBYDTCH H~H aaweHRDTCR oo~ee 3¢¢eKTHBHhlMH. 
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B Harne BpeMH sarpHSHeHHe BO~H~X 06~eKTOB nepeCTaeT 6~Tb Ha~HOHa~bHOH 

npoo~eMOH H CTaHOBHTCH Me~~YHapO~HOH, npe~~e Bcero B Tex c~yqaHX, Kor~a 

peKH npoTeKaroT qepes HeCKO~bKO CTpaH, H ~a~ee npHoopeTaeT r~ooa~bH~H xa

paKTep, rrOCKO~bKY cepbeSHOMY sarpHsHeHHro nO~BepraeTCH oO~bmaH qaCTb MopeH 

H MHpoBOH OKeaH. 

AHa~OrHqHOe no~o~eHHe cK~a~~BaeTcH B aTMoc¢epe. CH~bH~e sarpHsHeHHH 

~OKa~bHoro xapaKTepa OTMeqaroTcH B OqeHb MHorHX ropo~ax H npOMhlm~eHHhlx paHo

Hax. 3~ecb HeqerO npHBo~HTb npHMep~, KOTophle BceM ~OCTaTOqHO xopomo H3-

BecTHhl. qTO KacaeTCH HameR CTpaH~, TO Y Hac TaK~e sarpH3HeHhl MHorHe ropo~a, 

XOTH H He B TaKOR CTeneHH, KaK B CiliA H B ~pyrHx HH~ycTpHa~bH~X CTpaHax. 

Mhl y~e ~aBHO rr~aHHpyeM CTpOHTe~bCTBO npe~npHHTHH TaKHM oopaSOM, qTOOhl HX 

OTXO~hl B aTMoc¢epy He OKaShlBa~H Bpe~Horo B~HHHHH Ha O~HSKopacno~o~eHHhle 

~H~hle paROHhl. CeRqaC Mhl npHcTynaeM K n~aHOMepHoMy pery~Hpo~aHHro BhlOPOCOB 

B aTMoc~epy TaKHM oopaSOM, qTOOhl Hsoe~aTb BhlOPOCOB H~H SHaqHTe~bHO HX 

yMeHbmHTb npH He6~aronpHHTHhlX MeTeopO~OrHqeCKHX yC~OBHHX. HSBeCTHO, qTO 

npH HeKOTophlX cHTya~HHx B aTMoc¢epe sarpHSHeHHH CKan~HBaroTcH B HH~HeM c~oe 

H OKashlBaroT oo~ee cepbeSHoe Bos~eHCTBHe, He~e~H npH ~pyrHX. 

Kap~HHa~bHhlM pemeHHeM npo6~eMhl sarpHSHeHHH aTMoc¢ephl, KaK H BO~HOR 

cpe~hl, HB~HeTCH, paSYMeeTCH, ~HKBH~a~HH Bhlopoca 3arpHsHHromHx BemeCTB nYTeM 

HSMeHeHHH TeXHo~orHH. TaK, HanpHMep, HaHoo~ee y~aqHOH MepOH ~~H ~HKBH~a

~HH SO~hl, ca~H H cepHHCThlX coe~HHeHHH, nOHB~HromHXCH OT OTonHTe~bH~X CHCTeM 

ropO~OB, HB~HeTCH nepexo~ Ha raSOBoe OTon~eHHe. rrepexo~ MOCKBhl Ha OTon~eHHe 

raSOM no cymeCTBY ~HKBH~HpOBa~ sarpH3HeHHe B GTOM orpOMHOM npOMhlm~eHHOM 

~eHTpe. B HaCTOHmee BpeMH aTMoc¢epn B MocKBe qHCTaH H y~oB~eTBopHeT Tpeoo

BaHHHM caHHTapHhlX HOpM. rrepexo~ Ha ra30Boe OTon~eHHe oy~eT ocymecTB~eH H 

B ~pyrHx ropo~ax HameH CTpaHhl. 

EC~H 3arpH3HeHHe aTMoc¢ephl oy~eT B03paCTaTb TeMH ~e TeMnaMH, TO B 

o~H~aHmHe ~eCHTH~eTHH npoo~eMa npHoo~eTeT r~o6a~bH~H xapaKTep. 3arpH3HeHHe 

npOMhlm~eHHhlMH OTxo~aMH aTMoc¢ephl H BO~HOH cpe~~ ~OCTHr~o K HaCTOHmeMY 

BpeMeHH orpOMHoro paSMepa, OUCTPO paCTeT H ~eHCTBHTe~bHO npe~CTaB~HeT COOOH 

cepbe3HYro onaCHOCTb ~~H o~arono~yqHH qe~OBeqeCTBa. BMecTe C TeM OHO Mo~eT 

OhlTb ~HKBH~HpoBaHo Ha OCHOBe HMeromHXCH HayqHhlX 3HaHHH H TeXHHqeCKHX ~OCTH

~eHHH. TpeoyroTcH ~Hmb ~o6paH BO~H H oO~bmHe 3aTpaThl. 

~~H HameH cTpaHhl H ~pyrHx cO~Ha~HCTHqeCKHX cTpaH, HMeromHX onpe~e

~eHHyro ~e~b H ~o~roBpeMeHHYro nepcneKTHBY CBoero pa3BHTHH, 3arpH3HeHHe npH

pO~HOH cpe~hl HB~HeTCH BpeMeHHhlM OTK~OHeHHeM OT HOPMhl, Bhl3hlBaeMhlM, r~aBHhlM 

oopa30M, OTCYTCTBHeM ~OCTaTOqHhlX cpe~CTB B rrepHO~ CTpOHTe~bCTBa, OT~e~b-
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HhlMH He~O~eTaMH B TI~aHHpOBaHHH H ~pyrHMH TIO~OOHhlMH TIpH~HHaMH, HO HHKaK He 

HeTIOHHMaHHeM rocy~apcTBeHHoH Ba~HOCTH TIpOO~eMhl. 

MO~HO TIpHBeCTH ~eCRTKH TIOCTaHOB~eHH~ COBeTa MHHHCTPOB CCCP 0 Mepax 

TIO TIpe~OTBpameHHro 3arpR3HeHHR aTMoc¢ephl H BO~HOH cpe~hl - KaK B ~e~OM, TaK 

H CTIe~Ha~bHO B OTHomeHHH Tex H~H HHhlX peK, pa~OHOB H~H KOHKpeTHhlx TIpe~

TIPHRTHH. 

TaK, CTIe~HanbHhle Mephl TIpHHRThl ~nR coxpaHeHHR YHHKanbHoro TIPHPO~

Horo KOMTIneKCa B paHOHe 03epa Ea~Ka~, BK~ro~aRocooo T~aTenbHYro O~HCTKy 

BO~ TIpe~TIpHRTH~, paCTIOnO~eHHhlx B oacce~He 03epa, OTIpe~e~eHHhlH TIOpR~OK Be

~eHHR ~eCHoro X03RHcTBa, pa3Be~eHHe HeKOTophlX COPTOB PhlOhl H CTporoe pery

~HpOBaHHe ee Bhl~OBa H T.TI. 

XapaKTepHhlM TIpHMepOM RBnReTCR TaK~e 03epo CeBaH, paCTIO~O~eHHoe B 

ropax ApMeHHH. HeCKO~bKO ~eCRTHneTH~ TOMY Ha3a~, B CBR3H C OCTpoH Heooxo

~HMOCTbro B TIO~y~eHHH 3HeprHH H B opomeHHH 3eMenb BO~H3H r. EpeBaH, Ohlno. 

TIpHHRTO pemeHHe HCTIOnb30BaTb ~aCTb BO~ 03epa ~~R 3TO~ ~e~H. ITPH 3TOM TIpe~

TIo~ara~OOb H3MeHHTb BO~Hhl~ oa~aHC H YMeHbmHTb oo~eM 03epa, CHH3HB ero 

ypOBeHb. 3aTI~aHHpOBaHHhle rH~pOCTaH~HH H opOOHTe~bHhle CHCTeMhl Ohl~H TIOCTpOeHhl 

H ypOBeHb 03epa Ha~a~ OHH~aTbCR. 

O~HaKO ce~~ac, Kor~a 3KOHOMHKa ApMeH~H cymecTBeHHO Bhlpoc~a H yKpe

TIH~aCb, TIpaBHTe~bOTBO peCTIYOftHKH Ham~o ~e~ecooopa3HhlM B~O~HTb 3HaqHTe~bHhle 

cpe~CTBa.~nR Toro, ~TOOhl TIpe~OTBpaTHTb ~a~bHe~mee TIOHH~eHHe ypOBHR 03epa 

TIYTeM rrO~Be~eHHR K HeMY BO~hl C ~OBonbHO OQ~bmOrO paOCTORHHR. 3TO ~e~aeTCR 

HOK~ro~HTe~bHO ~~R ooxpaHeHHR KpaOHBoro H ~rooHMoro He TO~bKO apMRHaMH, HO 

H MHorHMH ~pyrHMH OOBeTOKHMH nro~bMH rrpHpO~Horo oO~eKTa. 

Mhl TBep~o yoe~~eHH B TOM, qTO Bce HeooxO~HMhle Mephl ~~R COKpameHHR, 

a 3aTeM H ~nR nHKBH~a~HH 3arpR3HeHHR aTMoc¢epH H BO~HoH ope~hl B HameR 

oTpaHe DY~YT rrpHHRThl. 

MH 3HaeM, ~TO 3HaqHTe~bHhle MepH no Dopboe C 3arpR3HeHHRMH npe~npH

HHMaroTcR H B CllA, r~e OHH ocooeHHo HeOOXO~HMhl, nOOKonbKY rrpOMhlm~eHHocTb 

3TOH cTpaHH ~aeT OKO~O nonOBHHhl Boero MHpoBoro KO~H~eOTBa 3arpR3HeHHH, H 

B ~pyrHx oTpaHax. ITpoBe~eHHeTaKHx Mep B oTpaHax, r~e npe~rrpHRTHR Haxo

~RTCR B ~aCTHo~ cooCTBeHHOCTH, 3a~acTyro CBR3aHO C rrpeo~o~eHHeM cepbe3Hhlx 

npOTHBope~H~ Me~~y HHTepecaMH B~a~e~b~eB rrpe~rrpHRTH~ H HHTepecaMH 

oomeOTBa. 
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BO~bmaR H CnpaBe~~HBaR TpeBOra OOmeCTBeHHOCTH BO BCeX CTpaHaX H 

TeXHHqeCKaR BOSMO~HOCTb perueHHR nOSBO~RIDT Ha~eRTbCR Ha TO~ qTO B O~HEalmHe 

~eCRTH~eTHR npOMNru~eHHoe SarpRSHeHHe oKpy~aIDmel Cpe~hl oy~eT B OCHOBHOM 

~HKBH~HpOBaHO. 

HY~HO yqHThlBaTb TaK~e, qTO npe~OTBpa~eHHe BhlOpOCa npOMhlm~eHHhlX 

OTXO~OB ~ oKpy~aIDmYID cpe~y OSHaqaeT c6epe~eHHe H pa~HOHa~bHOe HCnO~bSOBaHHe 

MHOrHX Be~eCTB. 

He c~e~yeT saohlBaTb, qTO cymecTBeHHoe sarpRsHeHHe npHpo~HOI cpe~hl 

BOSHHKaeT B CBRSH C BoIHOI. YEe no~rOTOBKa K BolHe CBHsaHa C ~OCTaTOqHO 

qaCThlMH c~yqaRMH Henpe~HaMepeHHoro sarpRSHeHHR oKpy~aIDmel cpe~hl npH Hcnhl

TaHHRX R~epHoro OPY~HR, YTepRX R~epHhlX OOMO H YTeqKaX ooeBhlX OTpaB~RIDmHX 

BemeCTB. HecpaBHeHHo OO~bmHI G~~eKT BhlShlBaIDT BoeHHhle ~eICTBHR. 3TO ~a~eKO 

npeBhlmaeT Bce TO, qTO Mor~H Ohl npHqHHHTb ~IDOhle npOMNm~eHHhle sarpRSHeHHR. 

Xopomo HSBeCTHO, KaKoe Ko~occa~bHoe Bos~elcTBHe Ha npHpO~HYID cpe~y 

H Ha Bce qe~OBeqeCTBO OKasa~o Ohl sarpRSHeHHe pa~HoaKTHBHhlMH BemeCTBaMH B 

c~yqae MHpOBoro TepMOR~epHoro KOH~~HKTa. 

BecbMa cymecTBeHHoe SHaqeHHe HMeeT HSMeHeHHe Ten~OBoro oa~aHca 

n~aHeThl. JIIDoaR npoMNm~eHHaR ~eRTe~bHoCTb conpoBo~~aeTCR Bhl~e~eHHeM Ten~a. 

B HaCTOHmee BpeMR GTO Ten~o, BM~e~ReMoe npOMhlm~eHHOCTbID, COCTaB~ReT TIPHO~H

SHTe~bHO 0,01% OT Tol Ten~OBol GHeprHH, KOTOPYID no~yqaeT seMHaR nOBepx

HOCTb OT.Co~H~a. EC~H GHeproBoopy~eHHocTo qe~OBeqeCTBa oy~eT paCTH B ~a~b

HeHmeM TeMH ~e TeMnaMH, KaK B noc~e~HHe ~eCRTH~eTHR, TO qepes 50-100 ~eT 

GTa Be~HqHHa BhlpacTeT ~o O~Horo H~H HeCKO~bKHX npo~eHToB ~onO~HHTe~bHO K 

TOMY Terr~oBoMy oa~aHcy, KOTOPhlH BeKaMH yCTaHoBH~cR Ha seMHOM mape. 

Ha HSMeHeHHe Ten~OBoro oa~aHca B~HReT TaK~e npeoopasoBaHHe a~boe~o 

(oTpa~aIDmeH cnocooHoCTH) seMHol nOBepxHocTH sa CqeT cTpoHTe~bcTBa ropo~oB, 

ce~bcKoxOsRlcTBeHHhlx MeponpHRTHI, opomeHHR H T.~. B~HReT nOMYTHeHHe aTMO

c~ephl sa CqeT nhl~H, HSMeHeHHe COCTaBa aTMoc~ephl B pesy~bTaTe npOMNm~eHHhlx 

BHOPOCOB H npo~yKToB ropeHHR, r~aBHhlM oopasoM sa CqeT yr~eKHc~oThl, H, 

HaKoHe~, oopasoBaHHe ~orro~HHTe~bHhlx oo~aKoB, HanpHMep - OT caMo~eTOB. 3TH 

~aKTophl ~eICTBYIDT ~OCTaTOqHO C~O~HhlM oopasOM H nopOID B paS~HqHhlX HanpaB

~eHHHX, HO B oomel C~O~HOCTH cnocOOCTBYIDT nOBhlmeHHID TeMnepaTYPhl seMHOH 

nOBepXHocTH H aTMoc~ephl. l10BhlmeHHe TeMnepaTyphl Mo~eT ~OCTHqb O~Horo H~H 

HeCKO~bKHX rpa~ycoB qepes 50-100 ~eT. 

B npHH~Hne BOSMO~HO npHHRTb MepH ~~R npe~oTBpameHHR TaKoro 
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"rreperpeBa", O~HaKO BTO rrOTpeOOBanO Ohl OqeHb KpyrrHhlx cOrnaCOBaHHhlX ~eMCTBHM 

B MacmTaoe Bce~ rrnaHeThl. 

Cne~yro~HM BH~OMBMemaTenbCTBa B eCTeCTBeHHYro cpe~y HBnHeTCH H3Me

HeHHe BnarooOopOTa. ITOMHMO HS~HTHH HS ooopOTa HeKOTopOH qaCTH BO~H, CBHShl

BaeMOH C rrpO~YK~HeH XHMHqeCKHX rrpOHSBo~CTB, MH ~on~HH CqHTaTbCH C TeM, qTO 

paSBHTHe rrpOMHmneHHOCTH H_cenbCKoro X03HHCTBa rrepepacrrpe~enHeT BO~HHe_ 

pecypchl, YMeHbmaH peqHol CTOK B OKeaH H YBenHqHBaH HcrrapeHHe C KOHTHHeHTOB. 

MO~HO O~H~a~b, qTO B cne~yro~eM CToneTHH ~nH opomeHHH 3eMnH H ~nH rrpOMhlm

neH~OCTH rroTpeoyeTcH rrpeCHaH Bo~a B KOnHqeCTB8, cocTaBnHro~eM OKano 50% 

HhlHemHero CTOKa peKe KaKHM OOpa30M yBenHqHBaro~eecH HCrrapeHHe oy~eT B03~eH

CTBOBaTb Ha rrnaHeTapHhll BnarOOOOpOT - rrOKa HeHCHO. Mhl Mo~eM O~H~aTb YBenH

qeHHH oca~KOB. YBenHqeHHe OOnaqHOCTH TaK~e rrOBnHHeT Ha KnHMaT. 

. B ~anbHe~meM, Kor~a HapH~y C HcrronbSOBaHHeM peqHOrO CTOKa rrOTpe

oyeTcH SHaqHTenbHO YBenHqHTb Hcrronb30BaHHe nO~3eMHHX BO~, a saTeM, B 

3aBHCHMOCTH OT ycnexoB B OBna~eHHH TepMOH~epHol~eprHe~, nepeHTH K orrpec

HeHHro oonbmHX KOnHqeCTB MOPCKOI BO~hl, oo~ee KOnHqeCTBO rrpecHol BO~hl, Haxo

~H~eeCH B rH~pOnOrHqeCKOM ~HKne, oy~eT YBenHqHBaTbCH. 

Mhl He Mo~eM paCCMaTpHBaTb s~eCb cy~ecTBeHHoro B03~e~CTBHH, KOTopoe 

OKaShlBaeTOH Ha BCID oOBoKynHocTb ~HBOTHHX H paOTeHHH Ha 3eMne. OHO ocy~ecT

BnHeTCH B wopMe npHMoro HCTpeoneHHH MHorHX paOTeHH~ H ~HBOTHhlX HS-3a 

BHPyOKH neCOB H MenHopa~HH 3eMenb, a TaK~e B wopMe BnHHHHH Ha oHocwepy 

yrroMHHYThlX paHee HSMeHeHH~ B COCTaBe aTMocwepH H BO~HoM cpe~hl, B TerrnOBOM 

oanaHoe H BnarooOopOTe. 

~O CHX nop Mhl rOBopHnH 0 npHMoM BwweKTe ~os~eHoTBHH Ha cpe~y. 

O~HaKo Mhl sHaeM, qTO MHorHe qpeSBhlqaHHO cnO~Hhle H BsaHMOCBH3aHHhle rrpo~ecchl, 

onpe~enHro~He OOCTOHHHe npHpo~HOH ope~hl, BpeMeHaMH npHxo~HT B HeycTOHqHBOe 

COCTOHHHe. OopaTHM BHHMaHHe npe~~e Bcero Ha rroro~y H KnHMaT. Xopomo HS

BeCTHhl HeycTOHqHBhle OOCTOHHHH OOnaqHhlX OHOTeM. HecMoTpH Ha orpoMHYro BHep

rHID CBHsaHHhlX 0 HHMH rrpo~ecooB (HMeID~Hx MO~HOOTb ~o 106 - 107 
KB), B03-

MO~HO opaBHHTenbHo ManhlMH OHnaMH MeHHTb HarrpaBneHHe HX ~anbHeHmero pa3BH

THH. Ha GTOM OCHOBaHhl MeTO~H OOPbOhl 0 rpa~oM, rrpHMeHHro~HecH Ha rrpaKTHKe 

HhlHe B COBeTcKoM Coro3e, pacoeHBaHHe oonaKoB H rrorrhlTKH cTHMynHpoBaHHH ooa~

KOB, rrpOBO~HMhle yqeHhlMH paSnHQHhlX oTpaH. 

BonbmOHHHTepeo rrpe~oTaBnHeT BorrpOD 06 e~HHOTBeHHOCTH H YOTolqH

BOOTH KnHMaTa. MCTOPHH 3eMnH rOBopHT 0 TOM, qTO ee KnHMaT HeO~HOKpaTHO 

HSMeHHnOH KopeHHhlM oOpaSOM. 
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ECTb MHOro rHrrOTe3, 06~HCHHID~HX H3MeHeHHH K~HMaTa. MO~HO rrO~araTb, 

qTO B ~a~eKOM rrpom~OM OHH Bhl3hlBa~HCb H3MeHeHHHMH B HarrpaB~eHHH OCH Bpa~eHHH 

3eM~H, B pacrro~o~eHHH MaTepHKOB H OKeaHOB H B ~pyrHx qepTaX CTPYKTyphl Haille« 

rr~aHeThl. O~HaKO cy~ecTBeHHhle H3MeHeHHR K~HMaTa Ha rrpOTR~eHHH rroc~e~HHX 

10 ThlCRq ~eT GTHM 06~RCHHTb He~b3R. 

C~e~OBaTe~bHO, rr~H HeH3MeHHoR CTPYKType Hame« rr~aHeThl K~HMaT Mo~eT 

6hlTb cy~ecTBeHHo pa3HhlM, T.e. cODoKyrrHocTb K~HMaToo6pa3YID~Hx rrpoQeccoB B 

aTMoc¢epe H OKeaHe Mo~eT 3aHHMaTb He O~HO e~HHCTBeHHoe, a HeCKO~bKO pa3~Hq

HhlX rro~o~eHHff OTHOCHTe~bHoro paBHOBeCHH. 

Eo~ee Toro, Hcc~e~OBaHHH rrOKaahlBaIDT, qTO GTO paBHOBeCHe Mo~eT Bpe

MeHaMH CTaHOBHTbCH HeYCTORqHBhlM. O~HHM H3 crrYCKOBhlX MexaHH3MOB, rrepeBo~HlqHx 

K~HMaT B HHoe rro~o~eHHe, Mo~eT 6hlTb ~e~OBhlff rrOKpOB ApKTHqeCKOrO 6acceRHa
X

). 

3TO ~MeeT H rrO~O~HTe~bHyID H OTpHQaTe~bHYID CTOpOHhl. 

rrO~O~HTe~bHYID - rrocKO~bKy ~aeT HaM Ha~e~~y rrpOBO~HTb Qe~eHarrpaB

~eHHhle H3MeHeHHH K~HMaTacpaBHHTe~bHO He6o~bmHMH cpe~CTBaMH, H OTpHQaTe~b

HyID B TOM, qTO rro~o6Hhle ~e H3MeHeHHH MoryT rrpOH30HTH H He3aBHCHMO OT HallieR 

BO~H. 

TaKHM 06paaOM, He Bhl3hlBaeT COMHeHHff Heo6xo~HMOCTb T~aTe~bHoro H3y

qeHHH, rrporHoaa H pery~HpoBaHHH B03~eHCTBHH qe~OBeKa Ha rrpHpo~y. B03paCTa-

HHe B03~eMCTBHH 

HeH36e~HQ. 

KaK Herrpe~HaMepeHHoro, TaK H Qe~eHarrpaB~eHHoro -

Mhl CTpeMHMCH oxpaHRTb rrpHpo~y H, pa3YMeeTCR, Mhl ~O~~Hhl HMeTb 

3arrOBe~HHKH B pa3~HqHhlX rrpHpO~HhlX 30Hax ~~H ~e~eff OT~hlxa, TypH3Ma H T.rr. 

O~HaKO HacTyrrHT BpeMH, Kor~a Mhl He CMo~eM MHPHTbCR C ~a~bHeHmHM_cy~ecTBo

BaHHeM 3a6o~oqeHHOH TeppHTopHH, TyH~phl, CO~OHqaKOB H rrYCThlHb Ha MHorHX 

~eCHTKax MH~~HOHOB KBa~paTHhlX KH~OMeTpOB rrpOCTpaHCTBa HameH rr~aHeThl. 

Ha~o CTpeMHTbCH H rOTOBHTbCH He K KOHcepBa~HH H cTa6H~H3a~HH rrpH

PO~HOM cpe~hl, a K C03HaTe~bHoMy H ~e~ecoo6pa3HoMy rrpeo6pa30BaHHID, Ky~bTH

BHpOBaHHID rrpHpO~hl C yqeTOM HerrpephlBHO BoapaCTaID~HX rroTpe6HOCTeH qe~OBe-

qeCTBa. 

EC~H TeXHHKe rrpH~eTCH rrpHCTyrrHTb K BhlrrO~HeHHID TaKHX 3a~aq qepe3 

HeCKO~bKO ~eCRTH~eTHM, TO HaYKe rropa 3aHHMaTbCR HMH, rro KpaffHeM Mepe B 

X)EY~hlKO M.M. rrO~HpHhle ~b~hl H K~HMaT. M3BecTHR AKa~eMHH HaYK CCCP, cepHH 
reOrpa¢HqeCKaR, 1962, M 6. 
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TeopeTH~eCKOM rr~aHe y~e CeH~aC. rOTOBa ~H OHa K 3TOMY? 

Be~YTCH pa3pa6oTKH TeopHH B3aHMo~eHCTBHH BceM cOBoKyrrHocTH r~o6a~b

HHX rrpoueCCOB B aTMoc~epe H OReaHe, orrpe~e~Hro~Hx K~HMaT H rroro~y Ha 3eMHOM 

mape. ,1lo rroc~e~Hero BpeMeHIf 3TH Ifcc~e~OBaHHH 3aTpY~HH~IfCh He~OCTa'rOllHOCTblO 

IfH¢opMa~HH 06 HCXO~HOM COCTOHHHH cpe~H H orpoMHHM o6~eMoM TpeoyeMNx paClle

TOB. MeTeopo~orH~ecKHe crryTHHKIf H ~pyrIfe CHCTeMH coopa r~o6aRbHoH HH~opMa

~HH If o~eHh MO~HHe 8ReKTpOHHOBhlqHC~HTe~hHhle MamIfHH, KaK y~e BH~HO CeHqaC, 

rr03BORHT rrpeO~OReTb 8TH Tpy~HOCTH. Bo BCHKOM c~yqae, cooTBeTcTBylOlI~He 

3a~alIH y~e ueilialOTCH y~J03HHMIf pa3RIfQHHX cTpaH. I1MeHHo C 3TOH u;eRblO BceMIfp

FaH MeTeopo~orH~ecKaH OpraHIf3au;IfH rrpe~rrpIfHHMaeT oomIfpHYIO rrporpaMMY Hcc~e

~OBaHHH r~ooa~hHHx rrpou;eccoB B aTMoc~epe. MO~HO Ha~eHTbCH, QTO B 6~If~aHiliHe 

~eCHTH~eTHH OY~YT rro~yqeHH crrocooH paCqeTOB paBHoBecHoro COCTOHHIfH If peaK

U;HH cpe~H Ha B03~eHcTBHH. 

Xy~e, C MoeH TOlIKH 3peHHH, ~e~o OOCTOIfT B If3YlIeHHH rrpou;eccoB B 

oHoc~epe - 3~eCb e~e OqeHh ~a~eKO ~o paClIeTOB 3aKoHoMepHocTeH eCTecTBeHHHx 

rrpou;eccoB H KO~HlIeCTBeHHHX ou;eHOK 3~~eKTa BMeiliaTeRbCTBa. BMecTe C TeM, 

B HaCTOH~ee BpeMH TaKHe paClIeTbT "rrpOlIHOCTIf" H peaKU;HH rrpHpo~HOH cpe~bT rrpH 

ocy~ecTB~eHIfH KpyrrHbTX MeporrpHHTHH rro rrpeoopa30BaHHIO H KY~hTHBHpoBaHHIO 

rrpHpO~bT TpeoyroTcH He MeHee, lIeM paClIeTbT corrpOTHB~eHHH MaTepHa.JIO_B 11 rrpo'l

HOCTH 3~eMeHTOB KOHCTPYKU;HH TpeOOBa~HCh C ~aBHHX rrop ~RH CTpOHTe~hCTBa 

3~aHHH H coopy~eHHH. O~HaKO H 3Ta 3a~alIa, HeCOMHeHHO, oy~eT CBoeBpeM8HHO 

peilieHa. Ha HeH y~e cocpe~OTOqeHO BHHMaHHe H Hau;HOHa~hHHX, H Me~~yHapO~HbTX 

HaYlIHHX opraHH3aU;HH. TpeBory BHymaeT ~pyroe. 

BclO paccMaTpHBaeMYIO rrpo6~eMY, rro MoeMY MHeHHIO, c~e~yeT TpaKToBaTh 

HeCKO~hKO I1IHpe. K HacToH~eMy BpeMeHH ~e~OBelIeCTBO ~OCTHrRO 60~hIlIHX B03-

MO~HocTeH B rrpoBe~eHHH ~eHcTBHH KpyrrHoro MacIIITaoa B caMOM I1IHPOKOM CMhlc~e 

3Toro C~OBa. TaK, HanpHMep, OrpOMHbTe B03MO~HOCTH pery~HpoBaHHH rrOTOKOB 

3HeprHH cocpe~OTOlIeHbT B u;eHTpax 3HepreTHlIeCKHX CHCTeM. COBpeMeHHoe MaCCOBoe 

rrpoH3Bo~CTBO Mo~eT B KOPOTKHH CpOK BbTrrYCTHTh 6o~hIlIoe KO~HlIeCTBO RI060H rrpo

~yKU;HH. XOPOiliO H3BeCTHO, KaKOBbT ObT~H ObT rroc~e~CTBHH MHpoBoro TepMoH~epHoro 

KOH~~HKTa. 

IToBbTIIIeHHe crrocooHOCTH K ~eHCTBHHM KpyrrHoro MaCIIITaoa Booo~e ~O~~HO 

corrpOBo~~aThCH rrOBbTIIIeHHeM rapaHTHH HX u;e~ecooopa3HOCTH H Ha~e~HOCTH.TaK, 

B ~roOOM opraHH3Me, C03~aHHOM rrpHpO~OH B pe3y~hTaTe eCTeCTBeHHoro OToopa, 

3a~O~eHbT O~HOBpeMeHHO H B03MO~HOCTH K ~eHCTBHHM H COOTBeTcTBylO~He cpe~CTBa 

ooecrre~eHHH Toro, lITO ~eHCTBHH OY~YT HcnO~b30BaThCH Ha 6~aro ~aHHoMy opra

HH3MY, ~aHHoMy BH~y. B TeXHHKe MbT TaK~e oOeCrrelIHBaeM rrOBbTIIIeHHe ue~ecoo6-
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pa3HOCTH H HaAeEHOCTH AelcTBHR no Mepe pOCTa HX MacmTa6a. ~TO AenaeTCR B 

nID60M MexaHH3Me, 06eCrreqHBaeTCR B paMKax ~enhlX npeArrpHRTHI HnH HX 06~eAH

HeHHH. B CO~HanHCTHqeCKHX CTpaHax, BeAY~HX rrnaHOBoe XOSRnCTBO, STO npOBO

AHTCR B MacmTa6e rOCYAapCTB. Ho SToro nOKa HeT B qenOBeqeCKOM 06meCTBe B 

~enOM. B STOM H SaKnIDqaeTCR, C MoeH TOqKH speHHR, rnaBHaR orraCHOCTb AnR 

pasBHTHR 06~ecTBa. 

H XOTen 6hl rrpHBeCTH sAecb BaEHoe rronoEeHHe, BhlCKasaHHoe B AOKnaAe 

reHepanbHoro ceKpeTapR OOH Y TaHa, rrOCBR~eHHoro np06neMaM npHpoAHOH cpeAhl: 

"TaimM 06pasOM, YXYAmeHHe OKpYEaID~ei1 qenOBeKa cpeAbf MOEHO 06~RCHHTb TpeMR 

OCHOBHhlMH rrpHqHHaMH: "CKopeHHhlM POCTOM HaceneHHR, pacTy~ei1 yp6aHHsa~Hei1 H 

pasBHBaID~~i1cR H 3~~eKTHBHoi1HOBoi1 TexHHKOH rrpH cooTBeTcTBYID~eM YBenHqeHHH 

nOTpe6HocTei1 B npocTpaHcTBe, rrpoAYKTax nHTaHHR H eCTeCTBeHHhlX pecypcax. 

HH OAHa H3 3THX npHqHH He AonEHa BpeAHTb OKpy~aID~ei1 qenOBeKa cpeAe. OAHaKo 

YCHnHRno cHa6EeHHID HaceneHHR, npHcnoc06neHHID TeXHHKH K cnOEHhlM ycnoBHRM 

OKpYBaIDmeH Cpe8hl, ITO rrnaHHpOBaHHID H KOHTponID HH8ycTpHanH3a~HH H yp6aHH3a

~HH H no n aBHnbHOM Hcrronb30BaHHID 3eMnH H ee COB OKa3anHCb aneKO He 

80CTaTOqHhlMHX. Bcne8CTBHe 3Toro Bce CTpaHhl MHpa CTORT rrepe8 onaCHOCTbID, 

KOTopaR B HeKOTophlX c~epax H B HeKOTophlX pai10Hax YEe 80CTHrna yrpoEaID~HX 

pa3MepOB ••• " 

TaK cqHTaeT reHepanbHhlH ceKpeTapb OOH. A Terrepb BcnOMHHM rronOEeHRe, 

c~opMynHpOB.3.HHOe 60nee CTa neT TOMY Ha3a8 KapnOM IliapKCOM. "KynbTypa, ecnH 

OHa pa3BHBaeTCR CTHXHi1HO, a He HarrpaBnReTCR C03HaTenbHO - OCTaBnReT rrocne 
xx) ce6R rrYCThlHID", - HanHcan OH B 08HOM HS CBOHX nHceM • BpR8 nH MOEHO Hai1TH 

60nee qeTKOe H naKOHHqHOe BhlpaEeHHe saHHMaID~eH Hac rrpoGneMhl. 

CTaHeT nH rrYCThlHei1 seMHOH map HnH HeT - 3aBHCHT OT Toro, pa30BbeTCR 

nH CBoeB~eMeHHO COOTBeTCTBYID~Hi1 CO~HanbHhli1 MexaHH3M, 06eCrreqHBaID~HH ~apMO~ 

HHqHOe paSBHTHe 06~eCTBa BO B3aHM08ei1cTBHH C rrpHp080i1 seMHoro mapa B 

~enOM. 

OrrhlT HCTOPHH H TeopHR HCTOpHqeCKOrO MaTepHanHSMa, rrpe8nOEeHHaR TeM 

Ee K.MapKCOM, rOBopRT HaM, qTO CO~HanbHaR CTpYKTypa Bcer8a H3MeHRnaCb COOT

BeTCTBeHHo C POCTOM rrpOH3B08HTenbHhlX CHn TaKHM 06paSOM, qTO 06eCrreqHBana 

X)IIp06neMhl OKpYEaID~eH cpe8hl. ,lloKna8 reHepanbHoro CeKpeTapR ~OH. 3KOHOMH
qeCKHH H cO~HanbHhlH COBeT. ,lloKYMeHT E/4667, 26 MaR 1969 r. (rr08QepKHYTO 
MHOID - E.w.). 

XX)K.MaPKC H w.3Hrenbc. COqHHeHHR, 2 HS8aHHe,1964 r., T. 32, CTp. 45. 
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~anbHelmee HeYKnOHHOe paSBHTHe qenOBeqeCKOrO 06meCTBa B QenOM, KaK 6hl B 

xo~e QerrHOH peaKQHH, Ka~~aR CTa~HR KOTOPOH rrO~rOTaBnHBaeT BCe ycnoBHR ~nR 

rrORBneHHR H ~anbHeHlliero pOCTa cne~yromel CTa~HH. 

MO~HO nH YKasaTb KaKoH-To CPOK, K KOTOPOMY 06RsaTenbHo ~O~~HO 6hlTh 

~ocTHrHYTO e~HHCTBO qe~OBeqeCKOrO 06mecTBa BO BsaHMo~eHcTBHH c rrpHpo~oH? 

ITonararo, .qTO BOSMO~HO. 3TOT CpOK ne~HT HeCKonbKO paHee Toro BpeMeHH, Kor~a 

Hcrronb30BaHHe Bos06HOBHMhlX rrpHpO~HhlX pecypcoB rro~ol~eT K rronHoH BenHqHHe 

rrpHxo~HoH qaCTH HX 6anaHca H, C ~pyroH CTOPOHbJ, Kor~a HeKOTOpbJe <I>aKTOpbJ 

Bos~eHCTBH.H qenOBeqeCKOrO 06mecTBa Ha rrpHpo~y CTaHYT saMeTHO OTpa~aTbCR 

Ha eCTeCTBeHHbJX rrpoQeccax. 

KaK OTMeqanOCb BbJme, MbJ Mo~eM 6nHsKo rro~oHTH K rronHOMY HcrronbSOBa

HHro rrpHxo~HoH qaCTH 6anaHca peqHOrO CTOKa, rrpMbJCnOBbJX pbJ6, neca H, Mo~eT 

6bJTb, TIOqBbJ qepes 50-100 neT. K 8TOMY ~e CPOKY MbJ BrrpaBe o~~~aTb, qTO BbJ~e

neHHe rrpOMbJmneHHOro Terrna H YBenHqeHHe HcrrapeHHR Mo~eT HaqaTh OKaSbJBaTb 

saMeTHoe Bos~eHCTBHe Ha TerrnOBOH 6anaHc H Bnaro060pOT B rrnaHeTapHoM Mac

mTa6e. 3TO, pasYMeeTcR, OqeHb rrpH6nH~eHHaR o~eHKa. O~HaKo OHa Mo~eT 6bJTb 

cymecTBeHHO YTOqHeHa B pesynbTaTe 60nee aKKypaTHbJX paCqeTOB H corrOCTaB~e

HHH xo~a paSBHTHR HeCKonbKHX, Mano CBRSaHHbJX Me~~y c0601, rrpo~eccoB. 3TO 

H eCTb TOT KpHTHqeOKHH rrepHO~, rrpOHTH KOTOPbJI qenOBeqeCTBO Mo~eT TonbKO 

rrpH orrpe~eneHHbJX ycnoBHRX. 

ITorrbJTaeMCR o~eHHTb 8TH ycnoBHR. 

BO-rrepBbJX, qenOBeqeCTBO ~on~HO HMeTb ocosHaHHYro H qeTKO orrpe~eneH

Hyro 06myro ~enb H ~onroBpeMeHHYro rrepcrreKTHBY CBoero ~anbHeHmero paSBHTHR. 

TonbKO B 8TOM cnyqae OHO CMo~eT paSYMHoo~eHHTb 6narorrpHRTHOCTb HnH He6naro-

... rrpHHTHOCTb B ~enOM COBpeMeHHbJX eMY 0'c06eHHOCTeH rrpHpo~HOH cpe~bJ rrJIaHeTbJ H 

Tex, KOTOpbJe o~H~aroTcH B 6y~ymeM. 

BO-BTOPbJX, 06meCTBO ~on~HO HMeTb rrpaKTHqeCKYro BOSMO~HOCTb rrnaHHpo

BaHHH H perynHpoBaHHR paSBHTHR Bcel CBoeH rrpOMbJmneHHOCTH, cenbCKoro XOSRH

CTBa H ~pyrHx oTpacnel rrpaKTHqeCKOH ~eRTenbHOCTH Ha ~nHTenbHbJH CpOK Brrepe~ 

B COOTBeTCTBHH C rrpHHRTOH HM ~enbro. TonbKOB 8TOM c~yqae OHO CMo~eT 8KO

HOMHO H 8<I><I>eKTHBHO HCrrOJIbSOBaTb H KYJIbTHBHpOBaTb BCro COBOKyrrHocTb rrpHpo~

HbJX pecypcoB Ha 3eMne. 

B-TpeTbHX, 06meCTBO Aon~HO HMeTb rrpaKTHqeCKYro BOSMO~HOCTb Hcrronb

SOBaHHH OrpOMHbJX MaTepHanbHbJX pecypcoB ~nR cornaCOBaHHoro rrpOBe~eHHR Kpyrr

HbJX pa60T B paSnHqHbJX paHOHax rrnaHeTbJ, ~aromHX pesynbTaTbJ nHllib B OT~aJIeHHOM 

6y~ymeM. TonbKO B 8TOM cnyqae OHO OKa~eTCR B COCTOHHHH rrpHHHMaTb MepbJ ~nR 
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B-qeTBepThlX, ~O~~Ha OhlTb HCK~IDqeHa B03MO~HOCTb KPYITHhlX KOH¢HHKTOB, 

~ro60H ¥.3 KOTOPhlX HapymHT OCTa~bHhle YCHOBHH. 

C MoeH TOqKH 3peHHH, TaKHMH CBOMCTBaMH oy~eT OOHa~aTb e~HHOe ~HH 

BCeM rrHaHeThl CO~Ha~HCTHqeCKOe OO~eCTBO. O~HaKO B03MO~HO, qTO Heo6xo~HMhle 

YCHOBHH MOrYT OhlTb 06eCrreqeHhl H B OO~eCTBe, COCTOH~eM H3 CTpaH C pa3HHq

HhlM CO~HaHbHhlM CTpOeM, rrpH HerrpeMeHHOM HX MHPHOM cocy~ecTBoBaHHH H, oOHee 

Toro, TeCHoff Koonepa~HH B paMKax Bceff nHaHeThl. 

He3aBHCHMO OT Toro, KaKYID CTpYKTYPY npHMeT qeHOBeqeCKOe oo~eCTBO 

qepe3 HeCKOHbKO ~ecHTHHeTHH, y~e ceffqac ~H3HeHHO HeooxO~HMhl KOHKpeTHhle H 

cepbe3Hhle Mephl ~HH Toro, qTOOhl, nOHb3YHCb Bhlpa~eHHeM K.MapKca, nepexo~HTb 

OT "CTHXHffHO pa3BHBaID~eMCH" K "C03HaTeHbHo HanpaB~H8MOH" KYHbType. 

IIpeKpa~eHHe rOHKH Boopy~eHHH n03BOHHHO Ohl HaHTH HeOOXO~HMhle cpe~

CTBa ~HH OhlCTPOH nepeCTpOHKH TeXHOHOrHqeCKHX npo~eCCOB B npOMhlmHeHHOCTH H 

ceHbCKOM X03HHCTBe C ~eHbID COKpaTHTb, a 3aTeM H npe~OTBpaTHTb 3arpH3HeHHe 

aTMoc¢ephl H BO~HOH cpe~~. 

3arrpe~eHHe H~epHoro, XHMHqeCKOrO H oaKTepHOHOrHqeCKOrO OPY~HR 

npe~OTBp~THHO Ohl onaCHOCTb BoeHHoro 3arpR3HeHHH npHpO~HOH cpe~hl. 

Pa30py~eHHe H ooeCrreqeHHe npoqHOrO H ~HHTeHbHoro MHpa n03BOHHHO Ohl 

npHCTynHTb KBhlnOHHeHHID KpynHhlx rrpoeKTOB no coxpaHeHHID, rrpeoopa30BaHHID H 

KYHbTHBHpOBaHHID MHorHX npHpO~HhlX pecypCOB B rHooaHbHOM MacmTaoe. 

IIOHHMaHHe npe~cToR~ero STana B rrpo~ecce B3aHMo~eMcTBHH qeHOBeKa H 

npHpo~hl OOH3hlBaeT Hac OOPOTbCH BceMH CHHaMH 3a TO, qTOOhl CO~HaHbHhlH Mexa

HH3M perYHHpOBaHHH OhlH ~OCTHrHYT paHbme, qeM CTHXHffHoe pa3BHTHe rrpOH3BO~H

TeHbHhlX CHH MorHO Ohl npHBeCTH K HeOOpaTHMhlM HapymeHHHM BO B3aHMo~eHCTBHH 

qeHOBeqeCKorO oo~eCTBa H npHpO~Hoff cpe~hl. 





METEOPOJIOI'HQECRHE ACIIERThI 3AI'PH3HEHlIH BEJIHRHX 03EP * 

,Il;m. II. Eproc 

BBE,UEHI1E" 

Bonpoc 3arpR3HemrR CHCTeMbJ BO,n; BeJIHKHX ('3ep CTaJI O,n;HHM H3 rJIaBHbJX 

,n;JIR 35 MJIH. >KHTeJIe:lt KaHa,n;bJ H Coe,n;HHeHHbJX illTaToB, HaCeJIRIOIqHX oacceHH BeJIHKHX 

03ep. OH TaK>Ke CTaJI Me>K,n;YHapo,n;HbJM CHMBOJIOM Toro, ,n;o KaKo:lt CTeneHH TeXHO

JIOrHqeCKHe npo~eccbJ MorYT cepbe3Ho nOBJIHRTb Ha OrpOMHbJe npHpo,n;HbJe CHCTeMbJ, 

eC~H He npe,n;npHHRTb COOTBeTCTBYIOIqHX Mep no KOHTPOJIIO H oopaOOTKe OTXO,n;OB. 

K CqaCTbIO, KaK B KaHa,n;e, TaK H B CiliA npaBHTeJIbCTBa nOHHMaIOT, HaCKOJIbKO 

cepbe3Ha GTa npOOJIeMa Ha Bcex ypOBHRX (mTaT, npOBHH~HR, we,n;epa~HR), H qTO 

,n;JIR pemeHHR ee Heooxo,n;HMO npe,n;npHHRTb onpe,n;eJIeHHbJe MepbJ H npOH3BeCTH 

3aTpaTbJ KpynHbJX ,n;eHe>KHbJX CyMM, XOTR MHorHe yqeHbJe H oorqecTBeHHOCTb CqHTaIOT, 

qTO CHH>KeHHe 3arpR3HeHHR npOHcxo,n;HT Bce eIqe OqeHb Me,n;JIeHHO, ocooeHHO Ha 

03epe 3pH. B ,n;aHHOM ,n;OKJIa,n;e paCCMaTpHBaIOTCR OCHOBHbJe npOOJIeMbJ 3arpR3HeHHR, 

OKaSbJBaIOIqHe BJIHRHHe Ha BeJIHKHe osepa, a TaK>Ke BJIHRHHe MeTeOpOJIOrHqeCKHX 

waKTopOB Ha H3yqeHHe H pemeHHe GTHX npOOJIeM." 

IIpooJIeMbJ sarpRsHeHHR BeJIHKHX osep MO>KHO pas,n;eJIHTb Ha TpH OCHOBHbJe 

KaTeropHH: GBTpOWHKa~HIO, TOKCHqeCKHe BeIqeCTBa H OTBO,n; TenJIa. SBTpoWHKa~HR 

GTO npOOJIeMa nepeHaCbJrqeHHR osep nHTaTeJIbHbJMH BeIqeCTBaMH, B qaCTHOCTH woc

WOPOM H aSOTOM. TaKoe HSObJTOqHOe y,n;oopeHHe osep HOCHT ocooeHHo KpHTHqeCKH:lt 

xapaKTep Ha osepe 3PH, r,n;e ,n;OBOJIbHO HeOOJIbmaR rJIyoHHa (B cpe,n;HeM 18 M) H 

KOTopoe nOqTH nOJIHOCT~IO nOKpbJBaeTCR ~BeTeHHeM MOpcKO:lt BO,n;OPOCJIH BOJIHSH 

nOBepxHocTH B KOH~e JIeTa. 3TH ~BeTeHHR MOPCKO:lt BO,n;OPOCJIH saTeM HJIH norpy

>KaIOTCR Ha ,n;HO H BbJSbJBaIOT HHTeHCHBHoe HCTOIqeHHe KHCJIOPO,n;OM rJIYOHHHbJX BO,n; 

BO BpeMR pacna,n;a, HJIH BbJMbJBaIOTCR Ha oeper, sarpRSHRR OTMeJIH H yqaCTKH 

B,n;OJIb oeperoBo:lt JIHHHH. Bo,n;OPOCJIb, KpenRIqaRCR KOPHRMH no ,n;HY, Ta~aR KaK 

I C~dophora, TaK>Ke HSOOHJIyeT Ha npHJIeraIOIqHX K oepery yqaCTKaX osep SPH H 

OHTapHO, H B OOJIee 3arpRSHeHHbJX SOHax BepXHHX osep, H OKaSbJBaeT aHa~QrHq

Hoe BJIHRHHe Ha oeper. ~eJIbIO nporpaMM ITO KOHTPOJIIO sa sarpRSHeHHeM RBJIReTCR 

CHH>KeHHe nocTynJIeHHR nHTaTeJIbHbJX BerqecTB B osepa, ocooeHHO wocwopa, KOTOPbJ:lt 

B OCHOBHOM RBJIRe~CR peSYJIbTaTOM qeJIOBeqeCKo:lt ,n;eRTeJIbHOCTH H nOGTOMY HaHOOJIee 

JIerKO KOHTpOJIHpyeTcR HS Bcex nHTaTeJIbHbJX BerqecTB, BbJSbJBaIOrqHx oopaSOBaHHe 

"KYJIbTYPHO:lt" GBTpO~HKa~HH. ITporpaMMa KaHa,n;bJ no KOHTPOJIIO 3a sarpRSHeHHeM 

HaKJIa,n;bJBaeT IOpH,n;HqeCKHe OrpaHHqeHHR Ha KOJIHqeCTBO ~ocwaTOB, KOTOpbJe MorYT 

X)~eK~HR' npe,n;CTaBJIeHHaR Ha illeCTOM KOHrpecce BMO P.X.KJIapKOM. 
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npHMeHHTbCH B KaqeCTBe MOromHX Cpe~CTB. KaK B KaHa~e, TaK H B COe~HHeHHhlX 

lliTaTaX B HaCTOHmee BpeMH pa3paoaThlBaroTcH npOrpaMMhl, npe~YCMaTpHBaro~He y~a

~eHHe nHTaTe~bHhlX BemeCTB Ha YCTaHOBKax no oopaOOTKe CTOqHhlX BO~ KpyrrHhlx 

CTO~HqHhlX ropO~OB. 

Ko BTOpol KaTeropHH 3arpH3HeHHI OTHOCHTCH TOKCHqeCKHe Be~eCTBa. 3a 

noc~e~Hee BpeMH OO~bmoe BHHMaHHe y~e~H~oCb Bonpocy pTYTHoro 3arpH3HeHHH 

03epa C8HT-K~8p, HeKOTophlX qacTel 03ep 3PH H OHTapHO. PTYTHhle OTXO~hl 

OT npOMhlm~eHHhlX npo~eCCOB copaChlBa~HCb B 03epa H oopa30BhlBa~H OT~o~eHHH Ha 

~He~ ilonaB B oca~~eHHH, MeTa~~HqeCKaH pTyTb no~ ~eHCTBHeM oaKTepHH npeBpa-

maeTCH B BhlCOKOTOKCHqHhlH MeTH~, a 3aTeM nona~aeT B nHmeBYro ~errOqKY. Ehl~O 

YCTaHOB~eHO, qTO B MHce HeKOTophlX pa3HOBH~HOCTel PhlO, Bhl~OB~eHHhlX nO~TH BO 

Bcex qaCTHX CHCTeMhl Be~HKHx 03ep, co~ep~a~ocb oo~ee-0,5 qaCTeH Ha MH~~HOH 

PTYTH, H 8TH PhlOhl Ohl~H npH3HaHhl HenpHrO~HhlMH ~~H nOTpeo~eHHH ~e~OBeKOM 

(CM. pHc. 2). ~pyrHMH TOKCHqeCKHMH BemecTBaMH, KOH~eHTpa~HH KOTOPhlX rrOBhl

CH~aCb B cpe~e, oKpy~aromeH Be~HKHe o?epa, RB~HroTCH: cBHHe~, Ka~MHH, ~HHK, 

~T, ~HG~~pHH, MHorox~opHcThle 6HweHH~hl H HeKoTophle ~pyrHe. B KaHa~e H 

Coe~HHeHHhlx lliTaTax B HaCTOHmee BpeMR pa3paoaThlBaroTcH nporpaMMhl aKTHBHoro 

KOHTpO~R 3a 3arpH3HeHHeM, KOTophle n03BO~HT CHH3HTb copoc TaKHX TOKCH~eCKHX 

BemeCTB. O~HaKo B HeKoTophlX c~yqaHX npeHeope~eHHe KOHTpo~eM 3a 3arpH3He

HHeM Bnpom~OM C03~a~0 np06~eMhl, THnHqHhlM npHMepoM KOTOPhlX HB~HeTCH no~o

~eHHe, CBH3aHHoe C nOCTeneHHhlM MeTH~HpoBaHHeM PTYTH, HaXO~Hrr\eHCR B HaCTOH

mee BpeMH B oca~~eHHHx, KOHTpO~b 3a KOTOPhlMH HeB03MO~HO ocymecTBHTb CH~aMH 

cOBpeMeHHol HayKH H TeXHHKH. 

TpeTbR nOTeH~Ha~bHaH npoo~eMa 3arpR3HeHHH Be~HKHx 03ep 3aK~ro~aeTcH 

B B03MO~HOM B~HHHHH OTBo~a Ten~a, KOTopoe nocTynaeT OT OOhlqHhlX H aTOMHhlX 

GHepreTHqeCKHX YCTaHoBoK, a TaK~e ~pyrHx npoMhlm~eHHhlx H MyHH~Hna~bHhlx 

HCTOqHHKOB BO~H3H 03ep, Ha BO~hl, W~opy H WaYHY. K CqaCTbro 8Ta npoo~eMa He 

HB~HeTCR cepbe3HoI B HaCTOHmee BpeMH, O~HaKO H3yqeHHR (~eHHCOH H 3~~ep, 

1970 ~.) nOKB3a~H, qTO OTBO~ oTpaooTaHHoro Ten~a B Be~HKHe 03epa corDaCHO 

pa3DHqHhlM nDaHaM HcnoDb30BBHHR-GHeprHH B 2000 r. YBeDHqHTCH B 11 pa3. 

~TOOhl Bhlpa3HTb GTO KO~HqeCTBO TenDa B oo~ee HarDH~Hol ~DH qeDOBeKa wopMe, 

MO~HO cKa3aTb, qTO ro~oBoe KODHqeCTBO oTpa6oTaHHoro Ten~a, OTBO~HMoro B 

Be~HKHe 03epa, K 2000 r. oy~eT paBHhlM KODHqeCTBY TenDa, KOTopoe Heooxo~HMO 

~DH Toro, qTOOhl o60rpeTb Ka~~yID 3HMy 12 MDH. KaHa~CKHX ~OMOB, eC~H Ohl B 

KaHa~e Ohl~O 12 M~H. ~OMOB. B-MacmTaoe npHpO~hl GTO oy~eT npHoDH3HTe~bHo 

GKBHBa~eHTHO 18 ~HHM na~aromeH CO~HeqHOH pa~Ha~HH B HHBape Ha nOBepXHOCTH 

o3epa OHTapHo. B HaCTOHmee BpeMH Be~yTcH HccDe~oBaHHH, HanpaB~eHHhle Ha 

TO, qT~Ohl pacceHTb GTO OTpaOOTaHHoe Ten~o Me~~y 03epaMH H aTMocwePOH, HcrrO~b-

30BaTb B~HHHHe OTpaOOTaHHoro Ten~a. 
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Ha ¢nopy H ¢aYHY osepa, Ha ooorpeB rrapHHKOB, B BO~HOM X03BAcTBe H B ~pyrHx 
~enBX. 

CymecTByeT ~enhlA pB~ ~pyrHx rrpHMepOB rrpooneM 3arpBSHeHHB 03ep, KOTO

phle BKnro~aroT cny~aAHhle rrorra~aHHB He¢TH H ~pyrHx TbKCH~eCKHX BemeCTB, 3a

rpB3HeHHe oaKTepHBMH, B03HHKaromee B pe3ynbTaTe copoca HeoopaoOTaHHhlX ropo~

CKHX OTXO~OB H OTXO~CB C KopaoneA, a TaK~e TBep~hlx OTXO~OB C Cy~OB H rrpH
ope~Hhlx HachlrreA. 

ITPH paccMoTpeHHH BnHBHHB aTMocwephl H~H rH~poMeTeoponorH~ecKHx acrreK

TOB rrpooneM sarpB3HeHHB BenHKHx o3ep, ~enecooopasHo paccMoTpeTb TPH 

Borrpoca: 1) oOMeH BemeCTB Me~~y aTMocWepoA H o3epaMH; 2) oOMeH Terrna H 

3) oOMeH KonH~eCTBa ~BH~eHHB. BOSMO~HO, HaHoonee Ba~HhlM acrreKTOM B Borrpoce 

oOMeHa BemeCTB BBnBeTCB BnHBHHe oca~KOB Ha XH~~eCKHe 3arpR3HHTenH o3ep. 

B ~OKna~e Me~~YHapo~HoA oo~e~HHeHHoA KOMHCCHH rro 3arpB3HeHHID 03ep 3PH H 

OHTapHo (1969 r.) ohlno rro~c~HTaHo, ~TO oca~KaMH B o3epo 3PH e~erO~HO BHO

CHTCB 16 000 KOPOTKHX TOHH a30Ta H 12 000 KOPOTKHX TOHH - B 03epo OHTapHo. 

3TO COCTaBnBeT rrpHonH3HTenbHo 8% oomero rrocTyrrneHHB a30Ta B 03epa. Bonee 

rr03~HHe ~aHHhle, rrony~eHHhle B Te~eHHe 1970 r., rrO~TBep~~aroT 8TH o~eHKH H 

rrpe~rronararoT, ~TO 3-4% OT oomero KOnHqeCTBa ¢oc¢opa rrocTyrraeT B o3epa HS 

aTMoc¢epHhlx HCTOqHHKOB. HecMoTpB Ha TO, ~TO OHH He rrpe~cTaBnBroT COOOR 3Ha

~HTenbHoro BKna~a B rrHTaTenbHhle BemeCTBa osep B rrpo~eHTHOM OTHomeHHH, OHH 

TeM He MeHee rrpe~cTaBnBroT 3Ha~HTenbHhle HeKOHTponHpyeMhle HCTO~HHKH H Ba~Hhl 

rrpH orrpe~eneHHH CTerreHH. CHH~eHHB KOHTponHpyeMhlx HCJOqHHKOB, Kor~a YPOBeHb 
rrHTaTenbHhlX BemeCTB HY~HO CHH3HTb ~O rrOKasaTeneA He8BTpOrrHqeCKHX 03ep. 

ITocne~HHe H3y~eHHB, rrpOBO~HMhle B KaHa~CKOM ~eHTpe BHYTpeHHHX BO~, 
TaK~e rrOKasanH, ~TO 3Ha~HTenbHhle KOnHqeCTBa HeKOTophlX TOKCH~eCKHX MeTannOB 

BHOCHTCB B osepa C oca~KaMH. B 16 TO~Kax B~onb KaHa~CKoro rrooepe~bB BenHKHx 

osep COBMeCTHO C KaHa~cKoA MeTeopO~OrHqeCKOA cny~ooA ohlnH YCTaHoBneHhl 

YCTpoAcTBa ~nB oToopa rrpoo oca~KoB. KpOMe ¢oc¢opa H a30Ta ohlna HSMepeHa 

TaK~e KOH~eHTpa~HB cBHH~a, Me~H, ~ene3a, ~HHKa H Ka~MHB B oca~Kax, KOTophle 

BKnro~anH KaK BhlMhlThle ~o~~eM MaTepHanhl, TaK H Bhlrra~eHHB rrhlnH. HeKoTophle H3 

pesynbTaToB rrOKasaHhl Ha pHC. 1. HaHoonee omenoMnBromHM BBnBeTCB TOT ¢aKT, 

~TO KOH~eHTpa~HB CBHH~a, ocooeHHO B paAOHe TOPOHTO, rrpeBhlmaeT rrpe~enbHO 

~orrYCTHMhlA ypoBeHb 50 ~acTeH Ha MHnnHap~ rro KaHa~CKHM cTaH~apTaM ~nB chlpoA 
rrHTbeBoA BO~hl. B Te~eHHe HeCKonbKHX MeCB~eB OHa KoneoanaCb Me~~y 70 H 

90~acTffMHHa MHnnHap~ Ha ~ByX CTaHQHBX B TOpOHTO. KOH~eHTpaQHB CBHH~a B 
oOmHX Bhlrra~eHHBx-6hlna 3Ha~HTenbHO 60nbme Ha yqaCTKaX C oonbmoH rrnOTHOCTbID 

HaceneHHB H BhlCOKOA rrnOTHocTbro aBToMooHnbHoro TpaHcrropTa, qeM Ha yqaCTKaX 
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C MeHbmeM rr~OTHocTbro Hace~eHHR B oacceMHe, KaK HarrpHMep Ha nORYOCTpOBe 

BprocHBpaHOHe KHHrCTOHa. HeCMOTpR Ha TO, qTO 3HaqeHHR KOHueHTpaUHA MeAH, 

~e~e3a H UHHKa Ohl~H MeHbme npeAe~bHO AonYCTHMoro ypOBHR, TeM He MeHee OHH, 

oe3YC~OBHO Ohl~H Bhlme lI~e~aeMhlX YPOBHeM" A~R CTaHAapTOB CbJpOM nHTbeBon BOAbJ, 

KOTophle rrpeArro~araroT nO~Hoe OTCYTCTBHe 3THX Tpex MeTa~~OB. HanpHMep, Ha 

O-Be ITe~e cpeAHRR KOHueHTpaUHR MeAH B ocaAKax C Hro~R rro OKTROPb 1970 r. 

paBHR~acb. 260 qaCTRM Ha MH~~HapA; B paMoHe XaMH~ToH-Byp~HHrToH KOH~eHTpa~HR 

~HHKa COCTaB~R~a 140-170 qaCTeM Ha MH~~HapA. lJ:TO KacaeTCR KaAMHR, 3Toro 

BhlC~KOTOKCHqHOrO BemeCTBa, TO eAHHCTBeHHOH HeO~HAaHHocTbro RBH~CR TOT waKT, 

qTO KOH~eHTpa~HR ero BO~HSH rye~wa COCTaB~R~a 18 qaCTeH Ha MH~~HapA. ITpe

Ae~bHO AorrycTHMhlH ypoBeHb A~R ChlPOM rrHTbeBoM BOAhl - 10 qaCTeH Ha MH~~HapA. 

PesY~bTaThl HSMepeHHM B rye~we rrOKa HeOO~RCHHMhl. 3HaqeHHR KOH~eHTpa~Hfi RaA

MHR B OCTa~bHOM qaCTH ceTH npOOOOToopa Ohl~H rropRARa 2-3 qaCTen Ha MH~~HapA. 

KOH~eHTpaUHH, 0 ROTOPhlX cOOOmaeTcR SAeCb, MeHR~HCb B saBHCHMOCTH OT npOOhl H 

AO~~Hhl paCCMaTpHBaTbCR KaK caMhle rrpeABapHTe~bHhle. Bo~ee HHTeHCHBHoe Hsyqe

HHe 0YAeT rrpOAo~~eHO B rroc~eAyromHe ABa rOAa. HeROTophle rrpOOhl, qTOOhl onpeAe

~HTb OTHOOHTe~bHhlfi BR~aA Ra~AOM HS cocTaB~RromHx, Ae~RT Ha ROH~eHTpaUHro 

MeTH~OB, BhlSBaHHYro KaR BhlrraAeHHeM rrH~H, TaR H cOAep~amyroCR B MORPhlX ocaA-

Rax. B OTAe~eHHRx OOTaHHRH H reo~orHH YHHBepCHTeTa TOPOHTO H HeCRO~bRHX 

APyrHx rrYHRTax oacceMHa Be~HRHX osep npOBOARTCR APyrHe paOOThl, CBRsaHHhle 

C OTOOPOM rrpoo ocaAROB. 

Ba~eH TaR~e raSOOOMeH Ha rpaHH~e pasAe~a BosAyx-osepo. HanpHMep, 

ORHCb yr~epoAa MomeT ONTb BamHhlM yr~epoAHhlM HCTOqHHROM B rrepHOA ~BeTeHHR 

MOPCRHX BOAopoc~eM H nOGTOMY OrpaHHqeHHe OOMeHa ABYOKHCH yr~epoAa Mo~eT 

CRasaTbCR Ha pasBHTHH ~BeTeHHR MOPCROM BOAOPOC~H B TeqeHHe Heoo~bmoro 

rrepHoAa BpeMeHH. ITocTyrr~eHHe RHc~opoAa HS aTMoc~ephl TaR~e BamHO A~R nOA

AepmaHHR BhlCORoro RaqeCTBa BOAhl. CROPOCTb rasoooMeHa MemAY aTMoc~epoH H 

osepaMH eme rr~oxo HSBeCTHa. 

ITPH paccMoTpeHHH OOMeHa MemAY aTMoc~epOH H osepaMH HeOOXOAHMO OT

MeTHTb TY BamHYro pO~b, ROTOPYro HrparoT ceSOHHHe ~HR~hl rrOTerr~eHHR H rroxo~o

AaHHR Ha sarpR8HeHHe 60~bmHX osep. CTerreHb H npOAo~mHTe~bHOCTb rrOTerr~eHHR 

H rroxO~OAaHHR saBHCRT, oesYC~OBHO, OT ceSOHHHX MeTeopO~OrHqeCRHX yC~OBHM. 

OqeHb xO~OAHaR SHMa, Ha cMeHY ROTOPOM rrpHXOAHT OhlCTpoe rrOTerr~eHHe BeCHOM, 
qaCTO BhlSHBaeT peSRHe ropHSOHTa~bHHe CKaqKH B TeMrrepaTypHOM CTpyKType osep 

BO~HSH oeperOBOM ~HHHH. 3TH CRaqRH HSBeCTHhl KaK "TepMooaphl" (PoAmepc, 

1965 r.). 06pasoBaHHe TepMooap BHShlBaeT saMeTHYro, HanpaB~eHHyro R ueHTpy 

AHcrrepcHro OTXOAOB, copaCHBaeMhlX BAO~b oeperoBoM ~HHHH,H Mo~eT rrpHBecTH 

K qpeSMepHo BhlCOROM ROH~eHTpa~HH rrHTaTe~bHhlX BemeCTB H APyrHx sarpRsHHTe~eM 
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B npHOpe~HhlX SOHaX BeCHOR. KpOMe TOrO~ CRna TepMOKnHHa -peSKRe CKaqKH TeMITe

paTyphl no BepTHKanR Me~~y TennhlMR 3nRoonOTHhlMH Bo~aMR H xonO~HhlMH rnYORH

HhlMR Bo~aMH B osepe-saBRCRT B SHaqRTenQHoR CTeITeHH OT Hsnyqaromero H KOH

BeKTHBHoro OOMeHOB C aTMoc~epoR. HPKO Bhlpa~eHHhlR TepMOKnHH Bhl3hlBaeT raSH

pOBaHHe rnYOHHHNX BO~ osepa. Kor~a B pesynbTaTe pacna~a MOPCKOR Bo~opocnH 

co~ep~aHHe KHcnopo~a na~aeT, aTMoc~epHhlR KHcnopo~ npR Ha~HqHH CH~bHoro 

TepMOKnHHa He Mo~eT npOHHKHyTb B rnYOHHHhle BO~hl. Ha POCT MOPCKOR Bo~opocnH 

OKashlBaroT CH~bHoe B~HHHRe TeMnepaTypa Box~yxa H COnHeqHOe OCBemeHHe. ro~ 

C o9nee BhlCbKOR TeMnepaTypoR Bos~yxa H NHConH~HeR Bhlme HOPMhl npHBO~HT K 

oonee IThlmHOMY ~BeTeHH» Bo~opocnH, B TO BpeMH KaK xonO~HhlR ro~ BhlSNBaeT 

npOTHBononO~Hoe ~eRCTBHe, XOTH KOnHqeCTBeHHaH saBHCRMOCTb eme He HsyqeHa 

B ~OCTaTOqHOR CTeneHH. 

CKOPOCTb TennOOOMeHa Me~~y osepOM R aTMoc~epoR TaK~e RrpaeT Ba~Hyro 

ponb B CBH3H C pacceHHHeM OTpaOOTaHHoro Tenna OT aTOMHhlX R npOMHmneHHNX 

YCTaHOBOK B~onb oeperoBoR nRHRR BenHKHx osep. OTBO~HMoe B osepo OTpaOOTaH

Hoe Ten~o ~H~~YH~HpyeT B osepe. B6nbmaH qaCTb Tenna pacceHBaeTCH B aTMO

c~epy KaK B pesynbTaTe saMeTHoro Hsnyqaromero Tennoo6MeHa, TaK H B pesy~b

TaTe HcnapeHRH. YBenRqeHRe cpe~HeR TeMnepaTypN osepa, Heooxo~HMoe ~nH Toro, 

q~OOhl pacceHTb ~ononHHTenbHoe Tenno, saBHCHT OT K03~~H~HeHTa TennoooMeHa 

nOBepxHocTH. B HacTOHmee BpeMH cymecTByeT SHaqHTenbHaH Heonpe~eneHHocTb 

OTHOCHTe~bHO Toro, KaKHM ~on~Ho OHTb SHaqeHHe 3Toro K03~~H~HeHTa. He~ocTa

TOqHOCTb cOBpeMeHHHx sHaHHR MemaeT onpe~enHTQ BnHHHHe copaCNBaeMoro oTpaoo

TaHHoro Tenna HB TeMnepaTYPY BO~H osepa, Ha YBenHqeHHe nOTepb sa CqeT 

HcnapeHHH H Ha ~nopy H ~aYHY B paROHe oopoca. 

TpeTHR nyTb, qepes KOTOPNR aTMoc~epa BnHHeT Ha sarpHsHeHHe BenHKHx 

osep - 3TO nepeHoo KOnRqeOTBa ~BH~eHHH RS aTMoc~epN B BO~hl osep. OCHOBHOR 

~BH~ymeR cRnoR TeqeHRR R ~RpRynH~HH BO~ osepa HBnHeTCH none BeTpa Ha~ 

osepoM, HaSHBaeMoe cRnoR KopRonHca, H TeqeHRH, oopasyeUhle oonbmHHcTBoM 

Bna~aromRx peKe ITocTynneHHe TypoyneHTHoR 3HeprHH Ha nOBepXHOCTH osepa H 

TennOOOMeH Ha rrOBepXHOOTH osepa KOHTponHpyroT OTpyKTypy TeMnepaTYP osep. 

MaKOHManbHaH rnYOHHa neTHero TepMOKnHHa HBnHeTCH HenOCpe~CTBeHHoR ~YHK~HeR 

3TRX ~aKTopOB. y~HBHTenbHO, HO ~aKT, qTO ManO RSBeCTHO 0 none BeTpa, a 

cne~OBaTenbHO R 0 eRne BeTpa Ha rrOBepXHOCTR oonbmHX osep, TaKHX KaK BenR

KRe osepa, ITOCKonbKY He ONno KpynH~x npOrpaMMITO Haonro~eHRro sa BeTpOM R 

cRnoR BeTpa Ha~ oonbmRMR osepaMR. B HacTOHmee BpeMH CRna BeTpa Ha~ o3epaMH 

BhlBO~HTOH R~R no rpa~ReHTHhlM BeTpaM RnR nO oeperOBhlM Haonro~eHRHM sa BeTpoM, 

XOTH PHqap~O R ~p. (1966 r.) BHecnR SHaqRTenbHHR BKna~, OBHsaB BeTphl, 

onpe~eneHHhle no oeperoBHM Haonro~eHHHM, C BeTpaMR, Haonro~aeMhlMH C KopaonH 
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H paSpaOOTaB ROSWWH~HeHThl rrOrrpaBOR ~~R paS~H~HhlX CeSOHOB. B 1972 r. n~aHH

pyeTcR ocy~ecTBHTb orpoMHyro nporpaMMy no~eBhlX HSMepeHHH Ha osepe OHTapHo. 

3TO oy~eT Me~~YHapo~Hhl~ no~eBo~ ro~ ~~R Be~HRHx osep (MITfBO). Ue~b STO~ 

rrporpaMMhl oy~eT saR~ro~aTbcR B TOM, ~TOOhl TO~HO orrpe~e~HTb rro~e BeTpa Ha~ 

rrOBepxHocTbro osepa C rroMo~bro OY~ROBhlX aHeMOMeTpOB H paSpaOOTaTb HaH~y~mHe 

crrOCOOhl rrporHOSHpOBaHHR rrO~R BeTpa H CH~hl BeTpa rro rpa~HeHTHhlM H Ha6~ro~ae

MhlM C 6epera BeTpaM. O~HOBpeMeHHO 6Y~YT rrpOBO~HTbCR HHTeHCHBHhle HSMepeHHR 
Te~eHHR H BHyTpeHHHX BO~H Ha TepMOR~HHe H ~pyrHx cy~ecTBeHHhlX ~BH~eHH~ 

BO~~ B osepe. 3TO rrOSBO~HT HaM rro~y~HTb HOBhle ~aHHhle 0 Te~eHHRX B osepe, 

~HPRY~R~HH H ~BH~eHHH BO~hl, BhlSBaHHhlX CH~O~ BeTpa Ha osepe OHTapHO. Bos

MO~HO,B pe3y~bTaTe OY~YT rro~y~eHhl 0600~eHHhle Mo~e~H, ROTophle CMoryT npHMe
HR~bCR Ha ~pyrHx osepax. 

B HaCTOR~ee BpeMR HMeroTcR HeKOTophle ~aHHhle rro Te~eHHRM H ~RpKy~R~HH 

B osepax. O~eBH~HO, ~TO Te~eHHR B osepe B sHa~HTe~bHO~ CTerreHH ~YBCTBHTe~b

Hhl R rro~ro BeTpa, H ~~O rro~e BeTpa ~~R nepBhlx 7 H~H 8 ~He~ HMeeT 6o~bmoe 

SHa~eHHe rrpH onpe~e~eHHH HanpaB~eHHR H CROPOCTH Te~eHH~ BO~HSH nOBepxHocTH 

B ~roooe BpeMR (A~epc, 1962 r.). B KaHa~cRoM ~eHTpe BHYTpeHHHx BO~ He~aBHO 

Ohl~O saROH~eHO Hsy~eHHe C npHMeHeHHeM HHwpaRpacHhlx cRaHHpyro~Hx YCTPO~CTB 

~~R onpe~e~eHHR ~BH~eHHR Te~eHH~ Ha nOBepxHocTH, ROTopoe nORasa~o, RaRoe 

Ba~Hoe SHa~eHHe ORashlBaroT no~e BeTpa H aTMocwepHaR cTaoH~bHoCTb Ha ~BH~e

HHe sarpRsHeHHoro H~H HarpeToro rn~e~wa H~H ~pyrHx BO~HhIT Macc Ha rroBepx

HOCTH osepa OHTapHo. 3~~epHAe~H (1970 r.) TaR~e no~pooHO Hsy~a~H CTPYK

TYPY TeMoepaTYP BO~HO~ nOBepxHocTH, nORasaHHo~ Ha HHwpaRpacHhlx Hsoopa~e

HHRX. 3TH CTPYRTyphl MoryT OTpa~aTb Te~eHHR Ha nOBepxHOCTH. OHH Hao~ro~a~Hcb 

B BH~e no~oc, R~eeR H BHxpe~. 3TH Me~KOMacrnTaOHhle xapaKTepHCTHRH CBRsaHhl C 

ROHBeRTHBHO HeCTaOH~bHhlM c~oeM B6~HSH nOBepXHOCTH paHHe~ BeCHO~, ROTOPhl~ 

BhlShlBaeTCR HarpeBaHHeM BO~hl He nOBepXHOCTH ~O TeMoepaTyphl MeHbrne TeMrre

paTyphl MaRCHMa~bHOH n~OTHOCTH. TaRHe xapaRTepHCTHRH nOBepXHOCTH HMeroTcR 

~Hmb TO~bRO B TaRHX c~y~aRx, Ror~a nO~TH OTCYTCTByeT MexaHH~eCRoe rrepeMe

rnHBaHHe H rrOTOMY saBHCRT OT npeBa~Hpyro~HX MeTeopo~orH~eCRHX YC~OBH~. 

~pyro~ nyTb, rro ROTOpOMy MeTeopo~orH~eCRHe waRTophl B~HRroT Ha Ra~e

CTBO BO~hl B osepax, - GTO ~~HTe~bHoe B~HRHHe MeTeopo~orH~eCRHx yC~OBHH Ha 

rH~po~orHro CHCTeMhl Be~HRHX osep. ITepHo~ Me~~eHHoro nOTORa B coe~HHRro~HX 

RaHa~ax cnocoocTByeT POCTY BO~HO~ paCTHTe~bHOCTH H ~a~bHe~meMY 3aMe~~eHHro 

nOTORa B coe~HHHTe~bHhlx RaHa~ax. B~HRHHe HHSRoro H BhlcoRdro ypoBHe~ Ha 

sarpRSHeHHe osep e~e n~oxo Hsy~eHo, o~HaKO ~e~aroTcR rronhlTRH BR~ro~HTb TaRHe 

3wweRTH B MaTeMaTR~eCRRe Mo~e~H Ra~eCTBa H RO~R~eCTBa BO~ osep. TaKRe 

Mo~e~H paapaoaTHBaroTcR ce~~ac B KaHa~e H Coe~HHeHHhlX lliTaTax. 
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I{opoTKO MOlKHO CKaSaTI" lITO aTMoc<f>epa paSJIMlIHbJMM rrYTRMM OKa3bJBaeT 

60JIhmOe BJIMRHMe Ha KalIeCTBO BO~ BeJIMKMX osep. ~JIR Toro, lIT05bJ rrOJIHOCThID 

rrOHRTh rrp06JIeMbJ sarpRSHeHMR BeJIMKMX osep, BalKHO JIYlIme rrOHRTh 06MeH Be~eCTB, 

TerrJIa M KOJIMlIeCTBa ~BMlKeHMR MelK~Y aTMoc<f>epo~ M osepaMM. UeJIbJM PR~ rrporpaMM 

KaHa~CKoro ~eHTpa BHYTpeHHMX BO~, KaHa~CKOM MeTeOpOJIOrHlIeCKO~ CJIYlK6hl M 

Ha~MOHaJIhHOrO yrrpaBJIeHHR ITO OKeaHY M aTMoc<f>epe CiliA, a TaKlKe AreHTCTBa rro 

sa~MTe OKpYlKaID~eH cpe~bJ HarrpaBJIeHbJ Ha TO, lIT06bJ pemHTh HeKOTOpbJe HS STHX 

rrp06JIeM. O~HO MS OCHOBHbJX yCMJIM~ 6y~eT rrpORBJIeHO ::a osepe OHTapHO BO BpeMR 

MITrEO COBMeCTHO C MelK~YHapO~HbJMM opraHHsa~MRMM. MSYlIeHMe BsaHMo~eMCTBM~ 

MelK~Y osepoM OHTapHO H aTMoc<f>epo~ 6y~eT RBJIRThCR OCHOBHO~ sa~alIe~ STOM 

rrpOrpaMMbJ. 

rrpII3HATE~bHOCTb 

ABTOP XOTeJI 6bJ rr06JIarO~apHTh HeKOTOpbJX COTPY~HHKOB KaHaACKoro 

~eHTpa BHYTpeHHMX BO~ sa HX BKJIa~ B rrOArOTOBKY MaTepMaJIa MJIH rrpoCMOTP 

HaCToR~ero ~OKJIa~a, a HMeHHO, ~.M.Bo~ca, ~.K.3JI~epa M M.T.illMOMH. 
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PHC. 1 - MeTaJIJIhl B OCal\Rax B paHoHe BeJIlfRHX oaep. 
(Bhl60pO'lHhle cTaHqHH - mOJIb - ORTlI6pb 1970 r.) 

lReJI.eMhIlf YPOBeHb (Bee 3 MeTann.) 1234567 

l\IaHcH- :r 
MaHLHO 
AorrYCTlIMblii: 
yponeHh -
300 • "pin 

lReJIeao 

1234567 

RaAMHU 

1234567 

1. KING.,rON 2. l0P0NTO ISll\"lD 3 CCIW BlJU.INGTON -4. GUELPH 

6. PElEE ISlAND 6. \\'1.>\RTCtI 7. TH.iNOER BAY 

• HaHap;cKllii CTaH,qap1' AJIR cLIpoii nllTbeBoit BOp;:bl 

PHC. 2 - PTYTb H I\pyrHe TORCH'IHhle BeJqecTHa, BbICB0601\IIBlIIHeClI B peaYJIbTaTe npOMbllIIJIeHHblX npoqeccoB, Bce 60JIee 
lIBHO npHCYTcTBYIOT BO BHYTpHMaTepllRoBhlX BOl\ax. MHorHe HS BTIIX BeJqeCTB MorYT BnOCJIel\CTBlI1I nonaCTb B muqy. 



llPQBJIEMLI 3ArPJl3HEHHJI BHCJILI H HX CBJl31> C rH)1;POJIOrHYJECRHM 
PEmHMOM PERH * 

8. Bo61IHCKldl: 

Bo~6coopHaH rr~o~a~b BRC~hl, KpyrrHe~me~ peKR ITo~bmR, paBHHeTcH 

193 000 KM2, a rrpOTH~eHHocTb - 1 068 KM. Cpe~~erO~OBoe KO~R~eCTBO oca~KoB 
Ha rr~o~a~R BO~ocoopa - 600 MM. Cpe~HerO~OBO~ pacxo~ BO~hl B YCTbe peKR COCTaB

~HeT 1 030 M3/ceK. Hao~ro~aeMhle SHa~eHRH Ko~eo~roTcH OT 240 ~o 10 200 M3/ceK. 

Oo~ero~oBo~ CTOK Ko~eo~eTcH OT 20 ~o 45 KM3. Hao~IO~aroTcH ~Ba ~eTKoBhlpa~eH
HhlX rrepRo~a rraBO~Ka: BecHo~ (~eBpa~b-arrpe~b), Kor~a TaroT CHera, H ~eTOM 

(RIOHb-aBrYCT) rroc~e CR~bHhlX ~o~~e~ B ropHO~ ~aCTR oacce~Ha peRRo 

PeRa RMeeT RCTORH B ceBepHhlX KaprraTax. HeCMOTpH Ha TO, ~T6 ropHhle 

rrpRTOKR R caMa BepXHHH BRc~a cooRpaIOT BO~Y TO~bRO C ~eTBepTH Bce~ BO~OCOOp

HO~ rr~o~a~H, RX BK~a~ B OO~R~ CTOR peKR cocTaB~HeT ORO~O rrO~OBHHhl. 

C aBrYCTa H ~O ORTHOPH, a RHor~a B HOHope H ~eRaope, Hao~ro~aeTcH 

Me~eHb. TaRaH Me~eHb OOhl~HO rropH~Ra 25-30% OT cpe~Hero~OBoro pacxo~a. 

MaRcRMa~bHaH ROH~eHTpa~RH sarpHsHeHHH rrpoRcxo~RT BO BpeMH Me~eHR. ITo 8TOH 

rrpR~RHe ~ce RSMepeHRH sarpHsHeHR~ R cTaH~apThl Ra~eCTBa BO~hl cpaBHRBaroTcH 

co cpe~HRM pacxo~oM BO BpeMH Me~eHR. Cpe~HRMH SHa~eHRHMH pacxoAa BO~hl ~~H 

Me~eHH BBRc~e HB~HroTCH c~e~yro~Re: KpaRoB - 40 M3/ceR; ITy~aBhl - 130 M3/ceK; 

BapmaBa - 180M3/ceR;B~0~~aBeR- 320 M3/ceR; YCTbe peRR - 370 M3/ceR. 

3arpHSHeHHe peRR BHC~hl HaXO~RTCH rro~ KOHTpo~eM Ha y~acTRe rrpOTH

~eHHOCTbIO 990 RM. 

Ha Bce~ cBoe~ rrpoTH~eHHocTR BRc~a sarpHsHHeTcH OTxo~aMH, rrocTyrraIO

~RMR B Hee HerrocpeAcTBeHHo R~R ~epes rrpHToRR. OCHOBHhlMH HCTO~HHRaMH sarpHs

HeHHH HB~HIOTCH peRH: BH~a, rOCThlHH, ITmeMma, KaCRa~a, B~osReHH~a H ~pyrRe 

npHToKR BepxHe~ BHC~hl, a TaR~e ropo~a: KpaKOB, ITy~aBhl, BapmaBa, IT~o~K,B~o~

~aBeR R CBe~e, BR~IO~aH rrpOMHm~eHHHe pa~OH~, pacrro~o~eHHhle rr06~RsOCTR 

(pRC. 5). Ko~eoaHHH CTerreHH ~HCTOThl peRR BHc~a B 1969 r. cor~aCHO o~eHRaM, 

x)neR~RH, rrpo~RTaHHaH Ha rneCToM KOHrpecce BMO. 
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c~e~aHHhlM no 3aperMCTpMpOBaHHhlM MH~eKcaM 3arpH3HeHMH B COOTBeTCTBMM C 

ycpe~HeHHhlM HM3KMM 3HaqeHMeM BO~hl (pMO. 1-4)~pMBo~HTcHB noc~e~yIDmMX napa

rpacpax. 

MaKCMMa~bHoe 3arpH3HeHMe 3a CqeT OpraHMqeCKMX M MMHepa~bHhlX coe~M

HeHMH npoMCXO~MT B BepXHeH qaCTM peKM, qTO OqeBM~HO M3 rpacpMKOB, npMBe~eH

HhlX Ha p~c. 1-4, Ha KOTOPhlX nOKa3aHhl M3MeHeHMH Bhl6paHHhlx K03CPCPM~MeHToB 

3arpH3HeHMH. Bhl~O YCTaHoB~eHo, qTO ~onycTMMoe cTaH~apTHoe 3HaqeHMe K03~CPM

~MeHTa BITK5
X), KOTopoe paBHHeTcH 12 qaCTHM Ha MH~~MOH (q.M.) ~~H BO~hl 

III'K~acca, 6hl~O 3aBhlmeHO Ha npOTH~eHMM 218 KM BMC~hl OT YCTbH peKM r,H~a 
~O YCTbH peKM 'uYHae~. 

MaKCMMa~bHoe 3HaqeHMe K03CPCPM~HeHTa BITK5 , paBHoe 35 q.M. 02' Ha6~ID

~a~ocb B pa3pe3e, HM~e YCTbH peKM rOCThlHH M HM~e OCBeH~MMa, Ha rrpOTH~e

HHM Bcero yqaCTKa Bn~OTb ~O YCTbH 'uYHaH~a 3HaqeHMH BITK5 MeHH~MCb B rrpe

~e~ax 8-16 q.M., M MaKCMMa~bHoe 3HaqeHMe 6hl~O 3aperMcTpMpoBaHo HM~e Kpa

KOBa. BHH3 no TeqeHMID OT YCTbH peKM ,UYHae~ 3HaqeHMH K03CPCPM~MeHTa He rrpe~ 

Bhlma~M 8 q.M. B~MHHMe 3arpH3HeHMH, Bhl3BaHHoro OTxo~aMM OT paHoHa, npH~e

raIDII\ero K BapmaBe, CKa3hlBaeTCH Ha TOM, qT03HaqeHMe K03CPCPM~MeHTa BITK5 

yBe~MqMBaeTCH ~o 10 q.M., a 3aTeM na~aeT M CHOBa nOBhlmaeTCH ~o 8 q.M. 

HM~e IT~o~Ka M ~o 10 q.M.HM~eB~o~~aBeKa. Ha npoTH~eHMM oCTa~bHoH qaCTH peKM 

3HaqeHMH K03cp~M~MeHTa BITK5 OCTaIDTCH B npe~e~ax ~onYCTMMhlX HOpM ~~H BO~hl 

II K~aoca (8 q.M.). 

IToTpe6HOCTb B OKMc~eHMM (nepMaHraHaT Ka~MH) nOKa3hlBaeT, qTO CTaH

~apTHoe 3HaqeHMe ~~H BO~hl III K~acca rropH~Ka 30 q.M. 02 6hl~O npeBhlmeHQ Ha 

npOTHxeHMM 42 KM BBepx no TeqeHMID OT KpaKoBa. 3HaqeHMH HM~e 20 q.M. 6hl~M 

saperMoTpMpoBaHhl HM~e npMToKa ,UYHaH~a. Ha oCTa~bHoH qaCTM BMC~hl KpMBaH 

OKMc~eHMH 6hl~a HM~e cTaH~apTHoro 3HaqeHMH 20 q.M., npe~no~araeMoro ~~H 

BO~hl II K~acca. He3HaqMTe~bHoe 3aBHmeHMe 3HaqeHMH 20 q.M. Ha6~ID~a~ocb HM~e 

YCTbH peKM BpeHb M no6~M30CTM OT CaH~OMMpa M B~o~~aBeKa. 

MaKCMMa~bHoe 3arpH3HeHMe 3a CqeT coe8MHeHMH weHo~a npOMCXO~MT B 

BepXHeH BHc~e, r~e ~onYCTMMaH Be~MqHHa ~~H BO~hl III K~acca (0,05 q,M.) 

X)BITK
5 

(6MoXHUHqeCKaH nOTpe6HocTb B KMc~opo~e) - KO~MqeCTBO KMc~opo~a, 
nor~OII\eHHOe B TeqeHHe nHTH ~HeH Ha npoTH~eHHH nepHo~a OMOXMMHqeCKOrO 

OKHc~eHHH opraHHqeCKOrO BeII\eCTBa. 
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cy~ecTBeHHO rrpeBhlmaeTCR, H KOH~eHTpaQHR ~eHO~a ~ocTHraeT 0,25 q,M. HH~e 

YCTbR rrpHToKa (p. ITmeMma), C~e~YID~ee rrpeBhlrneHHe cTaH~apTHoro 3HaqeHHR 

OTMeqa~OCb Ha yqaCTKe OT YCTbR peKHEpeHb ~o peKH CaH, BHH3 rro TeqeHHID OT 

.neM6~HHaco~ep~aHHe ~eHo~aTOB YMeHbrnaeTCR, ~OCTHraR 3HaqeHHR MeHl>rne 
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0,005 q,M. Ha yqaCTKe peKH BHH3 KB~o~~aB-eKy.He6o~l>rnoe rrpeBhlrneHHe ~orrycTH

Moro 3HaqeHHR 6hl~O OTMeqeHO HH~e ropo.n;OB B~o~~aBeK H rpy~3eH~3, BO~bJ BHC~hl, 

Brra.n;aID~Ha B MOPR, co~ep~aT coe.n;HHeHHR ~eHo~a, 3HaqeHHe KOH~eHTpa~HH KOTO
phlX HHme 0,005 q.M. 

HaH6o~brnaR CTerreHb co~eHOCTH B Bo~ax BHC~hl, KOTopaR orrpe.n;e~ReTcR 

EOH~eHTpa~He~ x~oPH80B, Ha6~ID.n;aeTcR B BepxHe~ qaCTH peKH, HH~e ee rrpUTOKa 

ER~a H He~a~eKO OT RpaKOBa, ROH~eHTpaI:(HR x~opa, rrpeBhlrnaID~aR ~orrYCTHMoe 3Ha

qeHHe .n;~H BO~hl III K~acca (400 q.M. Cl-), Ha6~ID~a~acb Ha HeCKO~bKHX yqaCT

Kax BHC~hl OT YCTbR p. ER~a .n;o .nYHaH~a, MaKcHMa~bHaR KOHQeHTpa~HR X~OpH~OB 

HMe~a MeCTO HH~e peKH ER~a (1 100 q.M.), HH~e peKH rOCThlHR (754 q~M.) H 

HH~e ropo~a RpaKoBa (800 q.M.). OT YCTbR peKH .nYHae~ ~O r. Ra3HMeJK eo~ep

~aHHe x~opH~a rra~aeT H BhlpamaeTCR B c~e~YID~HX Be~HqHHax: B ny~aBhl --

200 q.M.; B MO~~HHe - 100 q.M.;B IT~o~Ke - 70 q.M.; B MaTBH - 110 q.M. Ha 

oCTa~bHoH qaCTH peKH co.n;ep~aHHe X~OPH.n;OB OCTaeTCR cTa6H~bHhlM H paBHReTCR 

rrpH6~HsHTe~bHo 100 q.M • 

.norrYCTHMoe co.n;ep~aHHe cY~bwaToB ~~R BO~hl III K~acca COCTaB~ReT 
250 q.M. S04' OHO rrpeBhlrnaeTcH B BepXHeH: qaCTH BHC~bT, Me~~y YCTl>RMH peK 

ITrneMrna H CKaBa. ROHQeHTpa~HR CY~b~aToB Ha GTOM yqaCTKe ~OCTHraeT SHaqe

HHH 384 H 289 q.M. 

OT YCTbR peRH CKaBa AO Pa6H KOH~eHTpa~HR CY~b~aTa OCTseTCR Ha 

YPoBHe 235 q.M., a saTeM MO~HO OTMeTHTb RBHoe CHH~eHHe KOHI:(eHTpa~HH, 

BhlSBaHHoe pas6aB~eHHeM sa CqeT BO~ rrpHToKoB. HH~e YCTbR .nYHaH~a co~ep~aHHe 

cY~b~aToB rra~aeT ~o YPOBHR HH~e 150 q.M., a BHHS rro TeqeHHID oT.neM6~HHa

HH~e 100 q.M. B GCTyapHH BO.n;hl BHC~bT HecYT OKO~O 60 q.M. cY~b¢aTa. 

Ha rrpoTR~eHHH 195 KM OT YCTl>R peRH BHc~a .n;o YCTbR peKH .nYHae~ 6hl~O 

saperHCTpHpoBaHO rrpeBhlrneHHe .n;orrYCTHMoH KOH~eHTpa~HH paCTBopHMoro Be~eCTBa 

~~R BO.n;hl III K~acca (1 200 q.M.). MaKcHMa~bHaR Be~HqHHa 2 050 q.M. Ha6~ID

.n;a~acb B Bo.n;ax BHC~hl HH~e ER~hl. He.n;a~eKo oT RpaKoBa GTO SHaqeHHe rrOHH~a

~OCb .n;o 1 555 q.M., a HH~e YCTbR .nYHaHI:(a, RaK rrOR8ShlBaeT rpa¢HK, KOH~eHTpa

~HR pacTBopeHHoro Be~ecTBa CHH~a~aCb rro TeqeHHID peRH, .n;ocTHraR 550 q,M. 

H MeHbrneH Be~HqHHbT BHHS rro TeqeHHID OT YCTbR ITH~HQhl. 

AMMHaqHbT~ aSOT Ha6~IDAa~cR B RO~HqeCTBaX, rrpeBhlrnaID~Hx .n;orrycTHMhlH 

ypoBeHb A~R BO.n;bT III K~acoa (6q.u. NNH4 ) Ha yqaCTKe OT YCTbH EH~hl ~O 
p, RaMeHHa. Ha yqaCTKe HHJKe ITy~aBhl TaKJKe 



198 METEOPonOfMH M OKP~AIDmAH QEnOBEKA CPE~A 

OT ~eM6~HHa~O IT~o~Ka_CO~ep~aHHe aMMHa~HorO a30Ta OCTaBa~OCh B rrpe

~e~ax 2,0-0, 72 ~. M. HHJKe B~o~_~aBeKa co~.ep~aHHe ero yBe~HtIHBa~OCh ~o 2,0 tI. M. 

BHH3 rro Te~eHHIO OT B~o~~aBeKa cO~epJKaHHe aMMHatIHOrO - a30Ta rra~aeT, ~OCTHra.fI 

0,5 ~.M.B GCTyapHH. 

KO~MtIeCTBO B3BemeHHoro BesecTBa B peKe MeH.fI~OCb c~e~yIO~HM 06pa30M: 

MaKCMMa~bHhle 3HatIeHH.fI 6hl~M 3aperHCTpHpOBaHhl Ha ytIaCTKe OT YCTh.fI 

ITmeMmhl ~O YCTh.fI CKaBhl H COCTaB~.fI~H 115-145 tI.M. ~orrycTMMhl~ YPoBeHh ~~.fI 

BO~hl III K~acca COCTaB~.fIeT 50 ~.M. 3Ha~MTe~hHoe KO~HtIeCTBO B3BemeHHoro 

Be~ecTBa, Hao~IO~aeMoro Ha ~aHHoM YtIaCTKe peKM, B03HHKaeT OT yro~hHhlX maXT 

H rrpOMhlm~eHHhlX rrpe~rrpH.fITM~. 

Co~ep~aHHe B3BemeHHoro Be~eCTBa BHM3 rro TetIeHHIO OT naK3aHH rra~aeT 

~o 30 tI.M. HH~e KpaKoBa 3HatIeHMe GTO yBe~MtIHBaeTC.fI ~o 50 tI.M. M 3aTeM, 

BHM3 rro TetIeHHIO, o~aro~ap.fI rrpMToKY BO~hl M3 peK Paoa H ~YHae~, rrOHH~aeTC.fI ~o 

~orrycTHMo~ HOpMhl ~~.fI BO~hl II K~acca (30 tI.M.). OT peKH HH~a ~o r. ~eM6~HH 

3HatIeHHe GTO COCTaB~.fIeT 18-23 ~ .M. ,O~ .neM6~MHa ~o B~o~~aBeKa - 18-26 ~. M. H 

3aTeM BHH3 no Te~eHMIO HeCKO~bKO npeBhlmaeT 30 tI.M. B GCTyapMH KO~M~eCTBO 

B3BemeHHoro Be~eCTBa MeHbme 30 ~.M. 

3Ha~eHH.fI B3BemeHHoro Be~eCTBa CBR3aHhl C HM3KHM cpe~HHM pacxoAoM 

BO~hl, ~aK rOBopH~OCb paHhme • .n~R nepHo~oB C oo~ee BhlCOKHM pacxo~oM co~ep

~aHHe B3BemeHHoro Be~eCTBa rroBhlmaeTcR, HO GTO He HMeeT TaKoro Ba~Horo 

3Ha~eHHR C TOtIKH speHMR sarpRsHeHHR BO~hl. 

OTHOCHTe~bHO B03MO~HOCTH McnO~b30BaHHR BO~hl HS BHC~hl MO~HO CKa3aTh 

c~e~yro~ee. 

Ha npOTR~eHHH OTpe3Ka, KOTOPhlM COCTaB~ReT 64% BceM npOT.fI~eHHOCTM 

peKH, BO~hl BHO~hl He y~oB~eTBopRIOT MHHHMa~hHhlM CTaH~apTaM. Ha OTpeSKe, KOTO

Phl~ COCTaB~ReT 36% npOT.fI~eHHOCTH peKH, BO~hl BHC~hl COOTBeTCTBYIOT Bo~aM 

III K~acca, KOTophle MoryT 6lJTh HcnO~bsOBaHhl B ce~hcKoMXOsRMcTBe M npo-

Mhlm~eHHHX ~e~Rx. OCHOBHlJMH rrpHtIHHaMH, B CH~y KOTOPhlX BO~hl BHC~hl He y~OB

~eTBopRIOT- cTaH~apTaM, RB~ReTCR BhlCOKoe co~ep~aHHe aMMHa~Horo aSOTa, ¢eHO-

- ~OB H EIIK5 • 

HaMoo~ee sarpRsHeHHoM tIaCTbIO peKH RB~ReTCR BepXH.fIR BHc~a, KOTopaR 

B Te~eHHe ~~HTe~bHoro BpeMeHH 3arpR3HR~aCh OTxo~aMM OT yro~bHhlx maXT H 

~pyroM rrpOMhlm~eHHOCTH pa~OHOB CH~e3HH H KpaKOBa, KOTophle cy~ecTByIOT s~eCb 
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OORee BeKa. 3a rrocRe~HHe 20 ~eT B pesYRnTaTe ohlcTporo pOCTa HH~YCTpHaRH

sa~HH CTerreHn H CKOPOCTb sarpRSHeHHR YBeRHqHRHCn ~O paSMepOB, 0 KOTOPhlX 

rOBopHROCn Bhlme. CROEHOCTn BOSHHKmeR rrpOOReMhl OqeBH~Ha H3 Toro ~aKTa, qTO 

Y IIonnmH rro cpaBHeHHID C ~pyrHMH eBporreAcKHMH CTpaHaMH OqeHb OrpaHHqeHhl 
3 BO~Hhle pecypchl (1 600-1 700 M Ha ~ymy HaceReHHR B ro~). ~RR Toro, qTOOhl 

pemHTn STY rrpOOReMY, B HaCTORmee BpeMR HsyqaIDTCR, rr~aHHpYIDTCR H ocymecT

BRRIDTCR paS~HqHhle Mephl. CID~a BXO~HT oopaOOTKa OTXO~OB, copaChlBaeMhlX B BOAY, 

KOHTpORn sa HCrrORnSOBaHHeM BO~hl, rrpOMhlmReHHhle H TeXHOROrHqeCKHe YCOBepmeH

CTBpBaHHR H YBeRHqeHHe rrpHTOKa peKH HS pesepByapoB (qTOOhl yBe~HqHTn pas

OaBReHHe). 

3a rrOCRe~Hee BpeMR OhlRO saBepmeHO CTpOHTeRnCTBO H BBe~eHO B SKC

rrRyaTa~HID MHOro HOBhlX YCTaHOBOK rro OopaOOTKe OTXO~OB. ERaro~apR 3HaqHTeRn

HOMY KOHTPORID sa sarpRSHeHHeM YMeHnmH~OCn yxy~meHHe KaqeCTBa BO~hl peKH 

BHCRa. 3a rroc~e~HHe ~Ba ro~a rpa~HK sarpRSHeHHR, rrpe~CTaBReHHHA Ha 1969 r., 

cymecTBeHHO He H3MeHH~CR. 

BaEHaR pORn B rrRaHHpOBaHHH oy~ymHX paOOT rrpHHa~ReEHT ~ByM OCHOBHhlM 

rrpoeKTaM: "IIo~nma 26" H "IIpoeKT BHCRa". 3TH rrpoeKTH ocymecTBRRIDTCR B H3CTOR

mee BpeMR rrORnCKHM rrpaBHTeRnCTBOM COBMeCTHO C IIPOOH H B03 (IIo~nma 26) H 

IIPOOH H OOR B KaqeCTBe HcrrORHHTeRnHoro opraHa (IIpoeKT BHcRa). 

B rrpoeKTe "IIoRnma 26" 3aTparHBaIDTcR CROEHhle rrpOOReMhl sarpRsHeHHR 

BO~H, TaKHe KaK oQeccoRHBaHHe H TepMHqeCKOe 3arpRsHeHHe. B pesYRnTaTe 

rrOMOmH, oKasaHHoH IIPOOH-B03, 7 aBTOMaTHqeCKHX cTaH~HH rro KOHTPORID sa Kaqe

CTBOM BO~H (ACKKB) OHRH YCTaHoBReHhl Ha peKax IIoRnmH, TpH H3 KOTOPhlX OHRH 

YCTaHoBReHhl B BepxHeR BHcRe. IIPHOOPH, yCTaHoBReHHhle Ha 3THX CTaH~HRX, 

HerrpephlBHo perHcTpHpYIDT HeCKORnKO rroKasaTeReR 3arpR3HeHHR BO~H H rrpe~cTaB

RRIDT coooH rrpeKpacHhlH HHcTpYMeHT ~RR ooeCrreqeHHR KOHTPORR sa sarpR3HeHHeM. 

3a~aqa "IIpoeKTa BHcRa" COCTOHT B TOM, qTOOhl paspaOOTaTb oomHA rrRaH 

BO~HHX pecypcoB oacceHHa p. BHc~a Ha 1985-2000 rr. C yqeTOM pOCTa HaceRe

HHR, ropO~CKoro H rrpOMhlmReHHOro paSBHTHR H ceRnCKOXOSRHCTBeHHoro rrpOH3BO~

CTBa, a TaKEe COOTBeTcTByIDmHe ~H~PH rrOTpeOHOCTH BO~hl, HeOOXO~HMOCTb KOH

TPORR naBO~Ka H OTXO~OB. 

B HaCTORmee BpeMR ~RR pem8HHR npOOR8Mhl HcnoRnSyeTcR HeCKORnKO 

MeTO~OB rrRaHHpOBaHHR H nporpaMMHpOBaHHR, BKRIDqaR HcrrORn30BaHHe qHCReHHhlX 

MaTeMaTHqeCKHX Mo~eReR B rH~pOROrHH. PaCCMaTpHBaIDTCR MHOrH8 a~bTepHaTHBHhle 

npOrpaMMhl KarrHTaROBROEeHHH; HarrpHMep, Ha pHC. 6 rrOKa3aHH B03MOEHhle pa3M8-

meHHR Bo~oxpaHHRHm no TaKoR nporpaMMe. llmYT orrTHMaRnHoe pemeHHe, KOTopoe OM 
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B sHa~HTe~bHo~ CTerreHH rrOMor~o paspemHTb rrpo6~eMhl o6ecrre~eHHR BO~OW sa 

c~eT HMero~HxcR pecypcoB. 

OrrbIT, rrO}~y~eHHbIw OT rrpoeRToB "rrO~bma 26" H "BHCJIa", BOSMO)KHO, OKa

)KeTCR rrOJIeSHbIM ~JIR cTpaH, B ROTOPbIX cy~ecTBYIOT aHa~orH~HbTe rrp06JIeMbJ. 
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ACllEKT:bI, CBH3AHHLIE C 3AI'PH3HEHHEM BHYTPHIUATEPHKOBLIX BO)); 

IIpeACTaBJIeH CeKpeTapHaTOM BMO * 

KaK rrpH MHOrHX ~pyrHx rrp06~eMaX, B~HHro~HX Ha KaqeCTBO Hameff OKPY

~aro~eff cpe~hl, sarpHSHeHHe peK, osep H BO~OHOCHhlX c~oeB rrOCTerreHHO yBe~H

qHBaeTCH Ha rrpOTH~eHHH BeKOB, O~HaKO TO~bKO He~aBHO OHO ~OCTHr~o YPOBHeff, 

~OCTaTOqHO BhlCOKHX ~~H Toro, qTo6hl C03~aTb Ba~Hhle npo6~eMhl B MHPOBOM Mac

mTa6e H, c~e~OBaTe~bHO, BhlSBa~o mHpOKYro 06~eCTBeHHYro o3a6oqeHHOCTb. 

B cBoeff 60~bmeff qaCTH POCT sarpHSHeHHH peK H osep 06YC~OB~HBaeTCH 

pacmHpeHHeM ropO~CKHX, HH~YCTpHa~bHhlX H ce~bCKOX03HffcTBeHHhlX cwep, KOTophle 

He Haxo~HTCH no~ KOHTpo~eM yqpe~~eHHH, OTBeTCTBeHHoro sa rH~pO~OrHqeCKOe 

06C~Y~HBaHHe paffOHa. O~HaKO eC~H 3arpHsHeHHe HB~HeTCH c~e~cTBHeM npoeKTa, 

CBH3aHHoro C BO~HhlMH pecypcaMH, TO cy~ecTByeT BOSMO~HOCTb nepeCMOTpa H~H 

COOTBeTcTByro~ero ocy~ecTB~eHHH npoeKTa C TeM, qTo6hl COKPSTHTb Bpe~Hhle 

Bos~effcTBHH. 

MHwopMa~HH 0 rH~pO~OrHqeCKOM pe~HMe paffOHa HB~HeTCH HCXO~HhlM 

nYHKTOM npH onpe~e~eHHH 06~HX paMOK, B KOTOPhlX npOHCXO~HT sarpH3HeHHe. 

PeKH HMeroT cnoco6HOCTb pacceHBaTb H paspymaTb MHorHe 3arpHSHeHHH ITO M~pe 

HX CTOKa BHHS no TeqeHHro; qeM Typ6y~eHTHee nOTOK, TeM 6hlCTpee nOHH~aeTCH 

YPOBeHb Bpe~HhlX coe~HHeHHff •. KpOMB Toro, HMeeTCH rrpHMaH BsaHMOCBHSb Me~~y 

CKOPOCTbro TeqeHHH H KOH~eHTpa~Heff sarpHSHeHHff. 3TO TO~bKO ~Ba npHMepa H3 

qHC~a MHorHX, KOTophle MoryT 6hlTb npHBe~eHhl ~~H H~~rocTpa~HH TeCHoff BsaHMO

CBHSH Me~~y KaqeCTBOM BO~hl H sarpHSHeHHeM C o~Hoff CTOPOHhl., H rH~po~orH

qeCKHM pe~HMOM peqHorO 6acce~Ha, C ~pyroff. 

ITOGTOMY sarpHSHeHHe Mo~eT 6hlTb CBe~eHO ~O MHHHMyMa ~BOHKHM o6pa

SOM: ~H60 rrYTeM KOHTpO~H nOCTyn~eHHH 3arpH3HHro~HX Be~eCTB B peqHYro CHCTeMY, 
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~H60 nYTeM perY~HpOBaHHH BO~OTOKa. ITepBoe TPY~HO ocy~ecTBHTb Ha npaKTHKe, 

TaK KaK ~~H 3TOrO Tpe6yroTcH onpe~e~eHHe HCTOqHHKOB 3arpH3HeHHH, C~e~eHHe 3a 

KOH~eHTpa~HHMH BO~OTOKa H BBe~eHHe H yCH~eHHe 3aKOHO~aTe~bCTBa ~~H OrpaHH

qeHHH BHeCeHHH Bpe~HhlX KO~HqeCTB 3arpH3HeHHH. BTOpO~ nyTb npe~CTaB~HeT 

co6o~ r~aBHhlM 06pa30M TeXHHqeCKYro np06~eMY, O~HaKO cymecTByeT npe~eH 

TOMY, qero MO~HO ~ocTHrHyTb nOCpe~CTBOM pery~HpoBaHHH Cpe~HerO nOTOKa H 

rH~pO~orHqeCKorO pe~HMa BO~HhlX MaCC. ~eHaTe~bHO, qT06hl BHeCeHHe 3arpH3He

HH~ YBH3hlBa~OCb C npOrH03aMH peqHOrO CTOKa, T.e. C6pOChl ~o~mHhl COKpa~aTbCR 

BO ~peMH 3acyx H MoryT YBe~HqHBaTbCH BO BpeMH KpynHhlx naBo~KoB. 3TO MomeT 

6hlTb ~oCTHrHyTo TOHbKO rrpH Ha~HqHH 3wweKTHBHO~ CHCTeMhl nporHo3a peqHOrO 

CTOKa. 

3arpH3HeHHe, c6paChlBaeMoe ~HOO B peKH, ~H60 Henocpe~CTBeHHO B 03epa, 

npe~CTaB~HeT co6o~ npo6~eMY oKpy~aro~e~ cpe~hl, KOTopaH B03~e~cTByeT Ha "3~O

pOBbe" "KpynHhlx H Me~KHX 03ep MHpa. 3TO B~eqeT 3a co6o~ yBe~HqeHHe YPOBHH 

TOKCHqeCKHX 3arpH3HHro~HX Be~eCTB, YBeHHqeHHe CTpaTHWHKa~HH TeMnepaTyphl 

BO~hl H 06pa30BaHHe nHTaTeHbHhlX Be~eCTB, npHqeM Bce 3TH MOMeHThl npHBO~HT K 

3BTpOWHKa~HH 03ep. EC~H 03epo Boo6me He HMeeT CTOKa, TO cHTya~HH Mo~eT 

6eCKOHeqHO yxy~maTbcH, eC~H He 6y~eT npeKpameH ~a~bHe~lliH~ npHTOK 3arpH3He

HH~. B 03epax C OTTOKOM npHTOK qHCTO~ BO~~ Mo~eT nOMoraTb npOMhlBKe 3arpH3-

HeHH~. 3TO ~e~CTBHe npOHCXO~HT eCTeCTBeHHhlM nYTeM, O~HaKO OHO Mo~eT 6hlTb 

yCH~eHo B pe3y~bTaTe KOHTpO~H OTTOKa H3 03epa. KaK H ~~H peK, rH~po~orH

qeCKH~ nporH03 TaK~e Mo~eT HrpaTb Ba~Hyro POHb B YMeHbmeHHH YPOBHH 3arpH3-

HeHHH B Qsepe. HanpHMep, eC~H npe~CKa3hlBaeTCH nepHO~ HH3Koro npHTOKa, TO 

ypOBeHb BO~hl B 03epe Mo~eT no~~ep~HBaTbCH no B03MO~HOCTH Bhlme C ~eHbro 

COKpameHHH KOH~eHTpa~HH 3arpH3HeHH~. Kor~a nporHo3HpyroTCH naBO~KH, TOMO~HO 

KOHTpO~HpOBaTb OTTOK C TeM, qTOOhl nocTynaromaH XOHO~HaH Bo~a BCTpeqa~aCb C 

60Hee Ten~o~ 03epHO~ BO~O~, B pe3y~bTaTe qero npOHCXO~H~O 6hl CMellieHH3 

co~ep~aHHH. ECHH ~aeTCH nporH03 Toro, qTO npHTOK 6y~eT ~OCTaTOqHO 60~BmHM, 

TO C6POCHoH 3aTBop Mo~eT OhlTb mHpoKo pacKphlT, qTO n03BO~HT npoMhlTb H CMeHHTb 

6o~bmyro qaCTb aarpH3HeHHo~ BO~hlB o3epe.TaKHM o6pa30M, rH~pn~OrHqeCKH~ 

nporHo3, KOTOPhl~ 3aBHCHT OT MeTeopO~orHqeCKOrO nporHo3a, Mo~eT HMeTb 60~b

moe 3HaqeHHe npH o~eHKe pO~H peK H 03ep KaK npHeMHHKOB H MexaHH3MOB TpaHC

nopTa 3arpH3HeHH~. 

MHoro pa60Thl 6hlHO npo~eHaHO no npo6~eMe rH~pOHOrHqeCKHX pe~HMOB, 

BK~roqaH TaKHe BonpOChl, KaK H3MepeHHe YPOBHH BO~hl H pacxo~a Bo~oTOKa, npo

eKTHpOBaHHe rH~pOMeTpHqeCKHX ceTeft, rH~pOHorHqeCKHe paCqeTHhle ~aHHhle ~~H 

npoeKTOB BO~HHX pecypcoB H rH~pO~OrHqeCKHe nporH03hl. ~aHbHeftlliHe Hcc~e~o

BaHHH ~OH~Hhl 6hlTb CBHsaHhl C HalliHM nOHHMaHHeM BsaHMOCBH3H Me~~y KaqeCTBOM 
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BO~hl H eCTeCTBeHHhlM H~H HCKYCCTBeHHhlM rH~pO~OrHqeCKHM pe~HMOM MaCChl BO~hl H 

C KOHKpeTHhlMH rrOTpeOHOCTHMH Ha~HOHa~bHhlX yqpe~~eHH~, 3aHHMaro~HxcH rH~po

~OrHqeCKHM OOC~Y~HBaHHeM. HMeHHO GTH yqpe~~eHHH OTBeqaroT Ha Ha~HOHa~bHOM 

YPOBHe 3a H3MepeHHe, coop, XpaHeHHe H nYO~HKa~Hro ~aHHhlX rro peqHOMY CTOKY 

H YPOBHro BO~hl B 03epaX C TeM, qTOOhl CBeCTH ~O MHHHMYMa B03~e~CTBHH 3arpH3-

HeHHH. 

ITpe~~e qeM pa3paOaThlBaTb H~H HCnO~b30~aTb BO~Hhle peCypChl HeOOXO-

~HMO rrpOBeCTH HCC~e~OBaHHH B03~e~CTBHH TaKHX rrpOeKTOB Ha oKpy~aro~yro cpe~y. 

3TH HCC~e~OBaHHH ~O~~Hhl OCHOBhlBaTbCH Ha nOHHMaHHH COOTBeTcTByro~HX rH~pO~O

rHqeCKHX ¢aKTOpOB H HX BsaHMOCBHSH C oKpy~aro~e~ cpe~o~. Cpe~H GTHX ¢aKTO

POB ¢YH~aMeHTa~bHhlMH HB~HroTCH Te, KOTOphle CBH3aHhl C rH~pO~OrHqeCKHM H K~H

MaTHqeCKHM pe~HMOM pa~OHa, KaK, HanpHMep, OCa~KH, peqHO~ CTOK, HCnapeHHe 

C 03ep H YPOBHH rPYHTOBhlX BO~. 

KaqeCTBO BO~hl - qTO KaCaeTCH G~eMeHTOB H COe~HHeHH~, KOTOphle 

eCTeCTBeHHhlM OOpaSOM cy~ecTByroT B peKaX, osepax H BO~OHOCHhlX C~OHX 

CBHSaHO C paS~HqHhlMH rH~pO~OrHqeCKHMH rrapaMeTpaMH, ynoMHHYThlMH Bhlme, He 

TO~bKO nocpe~CTBOM CBoe~ npHMO~ BsaHMOCBHSH C OO~HM rH~pO~OrHqeCKHM pe~H

MOM, HO TaK~e H rrocpe~CTBOM CXO~CTBa ceTe~, Tpeoyro~HxCH ~~H Hao~ro~eHHH KaK 

3a rH~po~orHqeCKHMH napaMeTpaMH, TaK H 3a rrapaMeTpaMH KaqeCTBa BO~hl. ITo

c~e~CTBHH TeCHO~ BsaHMOCBHSH Me~~y KaqeCTBOM BO~hl H ~pyrHMH rH~pO~OrHqe

CKHMH ¢aKTopaMH CBO~HTCH K TOMY, qTO HX nOBce~HeBHhle Hao~ro~eHHH rro peqHOMY 

6acce~HY MoryT 6~Tb 06~e~HHeHhl ~~H ooeCrreqeHHH 60~bme~ G¢¢eKTHBHOCTH B 

coope H aHa~H3e ~aHHhlX. ITpoeKTHpOBaHHe Ha6~ro~aTe~bHhlX ceTe~ B pa3~HqHhlX reo

rpa¢HqeCKHX SOHax H CTpaHax C pa3~HqHhlM COCTOHHHeM pa3BHTHH BO~HhlX pecypcoB 

OXBaThlBaeT mHpOKH~ Kpyr rH~po~orHqeCKHX G~eMeHTOB, TaKHX KaK oca~KH, Hcrra

peHHe, peqHO~ OTOK, YPOBHH rpYHTOBhlX BO~, XHMHH H TeMnepaTypa BO~hl, 3arpH3-

HeHHe H 6Ho~orHqeCKHe CBO~CTBa. 

Cy~ecTByroT 60~bmHe He~OCTaTKH B rH~pO~orHqeCKHX ceTHX BO MHorHX 

CTpaHax MHpa, a no~o~eHHe C ceTHMH no Hao~ro~eHHro sa KaqeCTBOM BO~hl eme 

MeHee y~oB~eTBopHTe~bHO. O~HaKO c03~aroTcH ooa BH~a GTHX ce~e~ ~~H Hao~ro

~eHHH sa eCTeCTBeHHhlM COCTOHHHeM peqHhlX oacce~HOB, H TaK KaK GTO He 6y~eT 

CYmeCTBeHHO HSMeHHTbCH co BpeMeHeM, H O~HmK~bI C03~aHHaH onTHMa~bHaH CHCTeMa 

oy~eT HB~HTbCH ¢YHK~He~ TO~bKO TeXHO~OrHqeCKHX y~yqmeHHH. TeXHHqeCKHe 

~OCTH~eHHH, TaRHe KaK ~HCTaH~HOHHoe Hao~ro~eHHe H HonO~bSOBaHHe aBTOMaTH

qeCKHX CHCTeM Te~eCBHSH, Herrocpe~CTBeHHoe BBe~eHHe HH¢opMa~HH B MacmTaoe 

pea~bHoro BpeMeHH MoryT CymeCTBeHHO H3MeHHTb MeTO~HKY H3MepeHHH H c60pa 
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~aHHhlX. O~HaKO HeCMOTpH Ha pacTymyro CRO~HOCTh 060py~OBa~HR, KOTOpOe B Ha

CTORmee BpeMR nocTynaeT ~RR HCnORh30BaHHR, Tpe6yromH~cR OXBaT OCHOBHhlMH 

~aHHhlMH 6y~eT OCTaBaThCRTaKHM ~e, 06eCneqHBaR OCHOBHYro HH~opMa~Hro, KOTopaR 

npe~CTaBRReT ~eHHOCTh ~RR onpe~eReHHR 3arpR3HeHH~H o6Hapy~eHHR HX HCTOq

HHKOB. ~RR Toro qTo6hl yCHRHTh 3aKOHo~aTeRbHhle Mephl npOTHB c6poca 3arpR3He

HHV, B03MO~HO, 6y~eT Heo6xo~HMO C03~aTb ~onORHHTeRhHhle CTaH~HH, OCHOBH8R 

~eRb KOTOPhlX CBO~HRaCh 6hl K Ha6Rro~eHHro 3a YPOBHeM pa3RHQHhlX 3arpR3HeHH~. 

3TH YPOBHH ~Y~YT 3HaQHTeRhHO KORe6aThCR KaK B npOCTpaHCTBe, TaK H BO BPB

MeH~, H no~ke~amHe H3MepeHHro 8ReMeHThl 6Y~YT COBepmeHHO OTRHQHhlMH OT 8Re

MeHTOB, H3MepReMhlX Ha OCHOBHhlX CTaH~HRX no Ha6Rro~eHHro 3a KaQeCTBOM BO~hl. 

ITo 8TO~ npH~HHe ceTh ~RR Ha6Rro~eHHR 3a 3arpR3HeHHRMH Mo~eT HMeTh OTRHQHhlH 

xapaKTep no cpaBHeHHro C OCHOBHhlMH ceTRMH. OHa Mo~eT HaKRa~hlBaThCR Ha HHX 

corRaCOBaHHhlM, HO rH6KHM nopR~KOM, H B Hee MorYT BHOCHThOR nOCTORHHhle 

nonpaBKH ~RR y~oBReTBopeHHR nOTpe6HOCTe~ MeHRrome~oR 06CTaHOBKH no OTHomeHHro 

K YPOBHRM sarpR3HeHHH. 

ECRH saKOHo~aTeRbCTBO RBRReTCR 8~~eKTHBHhlM, TO ypOBeHh 3arpR3HeHHH 

Mo~eTClhlTh COKpameH ~O TaKO~ CTeneHH, ~TO onHcaHHaR Bhlme oeTh no Ha6Rro~e

HHro 3a 3arpR3HeHHeM CTaHeT HeHY~HO~. B 8TOM cRy~ae Mo~eT OKa3aThCR ~OCTa

TO~HNM npO~OR~aTh Ha6Rro~eHHe 3a HeCloRhmHM ~HCROM pemaromHX ~aKTopOB 0 TIO

Momhro OCHOBHhlX ceTe~ TIO Ha6Rro~eHHro sa Ka~eCTBOM BO~hl H 3a rH~pORorH~eCKHMH 

3ReMeHTaMH. 

K coxaReHHro, HMeeTCR TaKxe BepORTHOCTh Toro, ~TO QHCRO H KORHQeOTBO 

sarpRsHeHH~ B BO,n;HhlX Maccax 6y,n;eT B03pacrraTh ropas,n;o ~aRhme "~onYCTHMoro 

YPOBHR"; ~aKTH~eCKH TaKoe TIOROXeHHe y~e cy~ecTByeT Ha MHorRX peKax H 03e

pax. ECRH Bo,n;a 60Rhme HH ~RR Qero He no,n;xO~HT, KpOMe KaK ~RR TIpHHRTHR H 

TpaHcnopTHpOBKH 3arpRsHeHHhlX CTOKOB,. TO ceTh no Ha6Rro~eHHro sa 3arpR3HeHHeM, 

BOSMOXHO, 6y~eT HMeTh He60Rhmoe npaKTHQeCKOe HcnORh30BaHHe. B 8TOM cRYQae 

OOHOBHOH rH~pOROrHqeOKOH oeTH Mo~eT 6hlTh TaK~e ~OCTaTOQHO ~RR ~aRhHeHmero 

Ha6Rro,n;eHHR. 

Bhlpa~aeTCR Ha~ex~a, ~TO 6y,n;eT npe06Ra,n;aTb oClCTaHOBKa, OTIHCaHHaR B 

nepBOM cRy~ae, H BO~HNe MaCChl MHpa ClY~YT HcnORb30BaThCR Ha ClRaro ~eROBe

~eCTBa H ~RR yRy~meHHR oKpyxarome~ cpe~hl. 



BBE,UEHME 

POJIE. B3AHl\IOCBH3H MEm)1;Y ATl\IOC(J)EP01t H OREAHOM B rJIOBAJILHOM 
3ArPH3HEHlIH ORPymAIOID;E1t CPE)1;hl * 

R. O. MIOHHHX 

B rROOaRbHOM MacmTaoe oymecTBeHHaH ~aCTb aarpH3HeHHH oKpy~arollleM 

cpe~hl rrocTynaeT B OKeaH ~epe3 aTMoc~epy. 3TO Bhl3BBHO TeM, ~TO BpeMH npeOhl

BaHHH B aTMoc~epe asp030RbHhlX ~acTH~, napOB H ra30B HBRHeTCH cpaBHHMhlM co 

BpeMeHeM nepeMemHBaHHH no mHpOTHOMY nOHcy (nopH~Ka 10 ~HeM) (BORHH, 1960 r.; 

ITHPCOH H KaMope~, 1965 r.). Pa3RH~Hhle MeXaHH3Mhl nepexo~a asp030ReM, napoB 

H ra30B H3 aTMoc¢ephl B OKeaH pacCMaTpHBaroTcH B nocRe~yromHX pa3~eRax. 

A3P030~H (Ha rrpHMeP3CBHH~a) 

Te ~aCTH~hl 3arpH3HHromHe aTMoc¢epy, KOTophle B ~OCTaTOqHOM CTerreHH 

MaRhl ~RH Toro, ~TOOhl RerKO He oca~~aTbcH B pe3YRbTaTe ~eMCTBHH CHRhl TH~eCTH 

(Toe. ~aCTH~hl, HMeromHe pa3Mep MeHee, ~eM npHoRH3HTeRbHo 5 MHKPOH B pa~Hyce) 

HaHooRee s¢¢eKTHBHo y~aRHroTcH H3 aTMoc¢ephl ~o~~eBhlMH oca~KaMH, HBRHHCb rrpH 

STOM H~paMH KOH~eHca~HH ~o~~eBhlX KaneRb. OKa3hlBaeTCH, qTO BpeMH npeOhlBaHHH 

B aTMoc¢~pe MeRKHX ~aCTH~ npHORH3HTeRbHO paBHO BpeMeHH npeOhlBaHHH B aTMO

c¢epe BO~HHoro napa (BORHH - B ~HTHpOBaHHOM MeCTe; IDHre, 1963 r.). Cyme

cTByeT TaK~e napaRReRbHhlM nYTb rrpOHHKHoBeHHH ~aCTH~ B OKeaH, a HMeHHO, 

rrocpe~cTBOM ~H¢¢y3HH. XOTH STOT MexaHH3M HBRHeTcH OCHOBHhlM ~RH ra30B H 

rrapa, oy~eT nOKa3aHO, ~TO OH, BepOHTHO, HMeeT RHmb OrpaHHqeHHOe 3Ha~eHHe 

~RH ~acTH~. 

fA3bI (Ha rrpHMeIB CO2 ) H naphl (Ha rrpHMere,U,UT) 

Ha CBoeM nyTH K nOBepxHocTH OKeaHa MOReKYRa ra3a ~OCTHraeT rroBepx

HOCTH pa3~eRa rrYTeM BHxpeBoro nepeHoca, 3a HCKRroqeHHeM HeCKORbKHX nocRe~HHx 

x)~eK~HH, rrpo~HTaHHaH HB lliecToM KOHrpecce BMO. 
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TABJUHU I 

PaCTBopH- D1 BpeMH T~O»t~y OTHOCHTeJIbHaH 
MOCTb 

cM
2
/ceK 

npe6bTBaHHH eMKOCTb 
B aTMoc<pepe /~HHaM. OKeaHa a T y,n;ap T 

]\~2 1,'7 . 10-2 0,2 200 JIeT 1/10 000 6 . 10-2 

COC) 1,0 0,15 5 JIeT 1/2 000 60 
'" 10-3 

IIapbT DDT 900 8 . 1 MeCHU; 1/40 350 

BO,n;HHOit nap 105 0,3 3 ,n;HH· 2 105 

ASPOSOJIb 
10-6 

CBHHu;a 00 2 . 10 ,n;Heit > 10 00 

T = 0,1p 

MHJIJIHMeTpOB, KOTophle ,ll;OJI»tHbT npeo,n;OJIeBaTbCH nocpe,n;cTBoM MOJIeKYJIHpHOI ,ll;H<p

<PYSHH. IIocJIe npoHHKHoBeHHH qepes nOBepxHocTb pas,n;eJIa OHa CHOBa ,n;OJI»tHa 

npo,n;OJI»taTb ,n;BHraTbCH nocpe,n;CTBOM MOJIeKYJIHpHoit ,n;H<P<PYSHH B TeqeHHe onpe,n;e~ 

JIeHHOrO nepHo,n;a B.peMeHH ,n;.::> Tex nop, nOKa OHa He 6y,n;eT SaXBaqeHa BHxpeM B 

»tH,n;KOCTH. TeM BpeMeHeM OHa MO»teT BHOBb nOKHHYTb »tH,n;KOCTb, 6y,n;yqH B TaKOM 

CJIyqae, nO-BH,n;HMOMY, OTpa»teHHoit y nOBepXHOCTH pas,n;eJIa. TaKoe nceB,n;o

oTpa»teHHe H HMeeT 06bTqHO MecTo; TOJIbKO B O,n;HOM cJIyqae HS npHMepHo MHJIJIHOHa 

CJIyqaeB MOJIeKYJIa <paKTHqeCKH SaXBaTbTBaeTCH BHxpeM H TaKHM oopasoM B ,n;elcTBH

TeJIbHOCTH npoHHKaeT B Maccy »tH,n;KOCTH (MIDHHHX, 1963 r.). 

~a pHC. 1 BeCbMa CXeMaTHqeCKH nOKasaHa cHTyaU;HH ,n;JIH ocoooro CJIyqaH, 

Kor,n;a Macca KOHu;eHTpaU;HH sarpHSHHTeJIeit B »tH,n;KOCTH H, TaKHM oopasoM, oopaT

HbTit nepeHOC He npHHHMaIDTCH BO BHHMaHHe. Hs pHcYHKa H npHBe,n;eHHol no,n;HHM 

~OpMyJIhl ,n;JIH n~OTHOCTH nOTOKa npoHHKHoBeHHH j MO»<HO BH,n;eTb,qTOpaCTBopHMOCTb 

:a i rasooopasHblx sarpHSHHTeJIeit B lKH,n;KOCTH HrpaeT Ba»tHYlO pOJIb B OTHO-

CHTeJIbHOM BKJIa,n;e ,n;ByX conpOTHBJIeHHit ,n;H<P<PYSHH, coe,n;HHeHHhlX nOCJIe,n;OBaTeJIbHO 

H YBeJIHqHBaeT oo~ee conpOTHBJIeHHe npoHHKHoBeHHID sarpHSHHTeJIeit: o&JIbmaH 

pacTBopHMOCTb sarpHSHHTeJIeit B lKH,n;KOCTH BhlSbTBaeT CKaqOK KOHu;eHTpaU;HH qepea 

nOBepxHocTb pas,n;eJIa, npHqeM rpa,n;HeHT »tH,n;KOCTH CTaHOBHTCR OOJIbme H, npH 

npOqHX paBHbTX YCJIOBHHX, nOTOK sarpHSHHTeJIeit B lKH,n;KOCTH BospacTaeT, a co

npOTHBJIeHHe lKH,n;KOCTH YMeHbmaeTcH. OKaSbTBaeTCH, qTO a >30 npHBo,n;HT 06a 

conpOTHBJIeHHH K BeJIHqHHe o,n;Horo H Toro lIte nopH,n;Ka, a npH a~ 1 000 - ,n;JIH 

~T HJIH ,n;alKe 100 000 - ,n;JIH Bo,n;RHoro napa, conpOTHBJIeHHe Bos,n;yxa ,n;ocTHraeT 

cTa,n;HH, onpe,n;eJIRlO~eit CKOPOCTb peaKU;HH, Tor,n;a npH.a HHlKe 10, qTO BepHo 

,n;JIH CO
2

, conpOTHBJIeHHe JIelKHT HCKJIIDqHTeJIbHO B CJIoe ~H,n;KOCTH. 

HHTepeCHO ~TMeTHTb, qTO CHJIH BaH ,n;ep BaaJIbCa, KOTophle B nepBylO 

Oqepe,n;b HBJIHIDTCR npHqHHoit 06paSOBaHHH lItH,n;KOCTH HJIH TBep,n;oro TeJIa,SaBHCHT 
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OT TOrO, B KaKO~ CTerreHM Mo~eKy~a MO~eT OhlTb rrpeOOpa30BaHa B ~MrrO~b rro~ 

~eMCTBMeM BHemHero 3~eKTpMqeCKOrO rrO~H. EO~bmMe rro pa3Mepy Mo~eKY~hl OOhlqHO 

MorYT OhlTb rrO~HpM30BaHhl C OO~bmeH ~erKOCTbID M TaKMM oopa30M rrpMTHrMBaTbCH 

~pyr K ~pyry C OO~bmeH CM~OH, rrpM 3TOM OhlCTpee oopa3YH ~M~KOCTM M TBep~hle 

Te~a, Tor~a KaK Ma~eHbKMe Mo~eKy~hl MMeIDT OO~bmYID ~eTyqeCTb M coxpaHHIDT 

ra3000pa3HYID ¢OPMY. BBM~y Toro, qTO CM~hl BaH ~ep Baa~bcaTaK~e pery~HpyIDT 

paCTBopHMOCTb Mo~eKy~ B rrOCTopOHHeH ~H~KOCTM, oKa3hlBaeTCH, qTO MeHee 

~eTyqHe BemecTBa HB~HIDTCH TaK~e oo~ee paCTBopMMhlMH B Bo~e. 

113 3TOH HH¢opMaQHH, KOTopaH OCHOBhlBae~CH r~aBHhlM oopa30M Ha ~aH

HhlX 0 CO 2 , BhlBe~eHHhlX H3 QHK~a C14 (MIDHHHX - B QHTHpoBaHHoM MecTe; MIDHHHX 

H PeTep, 1967 r.), HO KOTopaH ohl~a TaK~e rro~TBep~~eHa rr03~e C rrOMOmbID 

H3MepeHHH pa~oHa (EpeKep H KaY¢MaH, 1970 r.), Mo~eT OhlTb c~e~aHo OOOCHO

BaHHoe rrpe~rro~o~eHHe B OTHomeHHM rroBe~eHHH MHorHX ~pyrHx 3arpH3HHTe~eM 

(Ta6~.I). O~HaKo ~~H 3KcTparro~HQHH ~o TaKHX 3KcTpeMa~bHhlx c~yqaeB, KaK 

rraphl ,U,UT H~H ~a~e a3po30~H cBHHQa, Heooxo~MMO ycoBepmeHcTBoBaTb Mo~e~b C 

yqeTOM Toro, qTO rrOrpaHMqHhle C~OH ra3a H ~H~KOCTH He HMeIDT ~OCTaTOqHO 

xopomo orrpe~e~eHHOH CTaTHqeCKO~ TO~mMHhl, a CKopee HMeIDT CTaTHCTHqecKyID 

TO~mMHY, KOTopaH B03paCTaeT B 3aBMCMMOCTH OT paCCMaTpHBaeMOH KOHCTaHThl 

~H¢¢y3HH. 8TO HaHoo~ee ~erKO c~e~aTb rrpM rrOMOmH Mo~e~M cpe~Hero BpeMeHH 

3aMemeHMH BMXPH (,UaHKBepTc, 1961 r.; MIDHHHX, 1963 r. H 1971 r.). B 3TOM 

c~yqae oOHapY~HBaeTcH, qTO y~a~eHHe a3po30~bHhlX qaCTMQ M3 aTMoc¢ephl B 

pe3y~bTaTe Herrocpe~cTBeHHoro ~HHaMMqeCKOrO y~apa HB~HeTCH BeCbMa Ma~hlM 

rro cpaBHeHMID C y~a~eHMeM ~o~~eBhlMH oca~KaMM. XOTH BKcrrepHMeHTa~bHhle ~aHHhle 

rro-BM~MMoMy ~aIDT OCHOBaHHe rrpe~rro~araTb, qTO Herrocpe~cTBeHHhlH ~MHaMHqeCKHH 

y~ap HB~HeTCH 6o~ee Ba~HhlM, qeM BTO Mo~eT OhlTb BhlBe~eHo TeOpeTHqeCKM M3 

Mo~e~H (MIDHHMX, 1971 r.), oOmMH BhlBO~ 0 TOM, qTO a3p030~b B rrepByID Oqepe~b 

oca~~aeTCH ~o~~eM, He H3MeHHeTCH. 
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• nOBepXHOCTb paaAeJIa 

BoaAyx/lIUfAHOOTb 

PIIC. 1 - IIjJOcmaJ< .... OiJeAb c iJoy .... !/, noepanUqnblMU CJ!O!/"!<U. Ha AaHHoM 
pllcYHHe npeAnOJIaraeTcll. qTO Hoa4141lll\lIeHT pacTBopllMOCTII raaa B 
lHllAHOCTIl a = 3. TaHIiM o6paaoM IIMeeT MeCTO CHaqOH HOHl\eHTpal\lI11 
4laHTopa 3 qepea nOBepXHOCTb paBAeJIa. (Hoa4141lll\lIeHT pacTBopllMOCTII 
a AaeT OTHOlIleHlIe HOHl\eHTpal\lI11 rasa Ha 06'beM lHlIAHOCTII BhllIle 
TOro me qllCJIa B raBoBofi 4lase B YCJIOBlIlIX paBHoBeclIlI). 
HOHl\eHTpal\lIl1 rasa B Macce lHlIAHOCTII npeAnOJIaraeTClI "" O. B aT~lx 
YCJIOBlIlIX nJIOTHOCTb nOTOHa npOHIIHHOBeHllll sarpllSHIITeJIefi eCTb I = COW. 

rAe « CHOPOCTb noplIlHlI » W MOlHeT 6hlTb Hafi}WHa liB ypaBHeHlIlI 

.!=i.+i.=~+~ 
W WI W. DI D. 

llpll oHpyrJIeHlI1I qllCJIeHHhlX BeJIllqllH. nOJIyqeHHblX Ha OCIiOBaHlIll 
AalillblX 0 CO. (II BOAlIlioro napa. 8PIlIlCCOH. 1965 r.). a IU!eIlIlO 
11 = 0.4 eM. I. = 20 .... DI = 0.15 cM'/cCII. D. = 1.5.10-5 cM'/ceH. 
a = 1. oHashlBaeTclI. qTO W "" w. = 27 cM/qac = 2.4 IlM/roA. qTO 
cooTBeTcTByeT BpeMeHII npe6b1BaHllll B aTMoc41epe CO, T = 4.5 rOAa 
(cpaBlIIITe MIOHHIIX II PeTep. 1967 r.). 



ACllERTbI 3ArPH3HEHHH MOPER 

IIpegcTaB,rreH CeRpeTapHaToM BMO * 

IIEPEROC SArPHSHEHMn MS ATMOC~EPhl B OREAR 

B HaCTOH~ee BpeMH c~HTaeTcH, qTO aTMoc~epa HB~HeTCH O~HHM H3 OCHOB

HhlX HCTO~HHKOB 3arpH3HeHHH Mope~. 3TO Bhl3hlBaeTCH TeM, qTO 6o~bmaH qaCTb 

3arpH3HHro~Hx BemecTB, ~ocTHraro~Hx oKeaHhl, rrorra~aeT Ty~a rrYTeM rrepeHoca B 

aTMoc~epe. IIoMHMo GTOrO, rrOCTOHHHO B03pacTaro~He KO~H~eCTBa HeOpraHHqeCKHX 

OTXO~OB H XHMH~eCKHX Bel~eCTB pacrrpocTpaHHroTcH B aTMoc¢epe B pe3y~bTaTe 

pacmHpeHHH rrpOMhlm~eHHO~ ~eHTe~bHOCTH BO BceM MHpe H Heo6xo~HMOCTH pa3BHTHH 

ce~bcKox03HRcTBeHHoro rrpoH3Bo~cTBa. 

Y~e OTMeqa~OCb, qTO MHorHe 3arpH3HHro~He MOPH Be~eCTBa rrpoHcxo~HT 

H3 aTMoc~ephl. Peqb H~eT B ~aHHOM c~yqae 0 XHMHqeCKHX Be~eCTBax H HeopraHH

qeCKHX OTxo~ax (TaKHx KaK X~OpHo-OpraHHqeCKHe coe~HHeHHH: ~~T, BRC, ~HG~

~PHH, GH~pHH), BPC, PTYTH H CBHHu;e. TaK, HarrpHMep, OT 40 ~o 60% t'o~oBoro 

rrpoH3Bo~cTBa X~OpHo-OpraHHqeCKHX rreCTHU;H~OB rrpoHHKaroT B Mope H He MeHee 

50% GTOrO KO~HqeCTBa rrorra~aeT Ty~a qepe3 aTMoc~epy. qacTo 3arpH3HHromHe 

BemeCTBa rrepeHocHTcH B aTMoc~epe Ha 6o~bmHe paccToHHHH, H rrOGToMY Heo~xo

~HMO rrpoBo~HTb T~aTe~bHhle Hcc~e~OBaHHH ~~H orrpe~e~eHHH MexaHH3Ma rrepeHoca 

HX B aTMoc~epe, BhlHB~eHHH rrpHpo~hl rrepeHOCHMhlX 3arpR3HHro~Hx Be~eCTB H orrpe

~e~eHHH HX KO~HqeCTBa, KOTopoe rrorra~aeT B Mope. 

IIoCTOHHHhl~ KOHTpO~b 3a 3arpH3HeHHeM MOpCKO~ cpe~hl He 6hl~ CHCTeMa

THqeCKHM; ~O CHX rrop OH rrpOBO~H~CH TO~bKO B OrpaHHqeHHhlX OKeaHCKHX pa~

OHax, HO HHKor~a He rrpOBO~H~CH B r~o6a~bHOM MacmTa6e. ~O opraHH3aU;HH o6~

e~HHeHHO~ r~o6a~bHO~ CHCTeMhl KOHTpO~H 3a 3arpH3HeHHeM MopeR Heo6xo~HMO 

rrpoBecTH rrpe~~e Bcero o6~ee H3yqeHHe OKeaHOB C TeM, QTo6hl orrpe~e~HTb CTe

rreHb Haxo~~eHHH B MOPCKOH cpe~e pa3~HQHhlX Be~ecTB. TaKHM 06pa30M, 

X)C rroMombro ~-pa ~~.T.IIHTepcoHa, KOHcy~bTaHTa BMO. 
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npe.n;JIaraeTC.ll opraHIf30BaTb rJIb6aJIhHOe IfCCJIe.n;OBaHIfe 3arp.ll3HeHIf.ll MOPCKOR OKPYJKa

IOIIleR Cpe.n;hl (fH3MOC) • ,UJI.ll pa3pa60TKIf rJI06aJIhHOR rrpOrpaMMbI KOHTPOJI.ll He06xo.n;IfMO 

npOBeCTH CHa'IaJIa IfCCJIe.n;OBaHIf.ll B u;eJI.llX orrpe.n;eJIeHIf.ll CTerreHIf KOHu;eHTpaU;IfIf pa3JIIf'IHblX 

BeIllecTB, OpraHIf3MOB If OCa.n;O'IHhlX OTJIOJKeHIf~, HaXO.n;.ll~MXC.ll BO B3BemeHHOM CO

CTO.llHIfIf B OKeaHax, orrpe.n;eJIIfTh rJIaBHOe 3arp.ll3HeHMe OTHOCIfTeJIhHO MaJIO 3arp.ll3-

HeHHhlX 30H If YCTaHOBMTh KOHTpOJIhHhle CTaHU;IfIf .n;JI.ll M3Y'IeHIf.ll If3MeHeHIfH, KOTophle 

6y.n;YT co ·BpeMeHeM rrpOIfcxo.n;MTh B 3arp.ll3HeHHhlX 30Hax. EhlJIO rrpe.n;JIOJKeHO, 'IT06hl 

M3Y'IeHIfe 3arp.llSHeHM.ll OKeaHOB B.n;OJIh KOHTpOJIhHO~ JIMHIfM rrpOBo.n;IfJIOCh B OCHOBHOM 

rro QJIe.n;YIOIIlM~ GJIeMeHTaM: yrJIeBo.n;opo.n;Hhle raJIOM.n;hl (OCTaTKIf .n,UT, aJI.n;pMHa, 

BPC), He<llTh, T.llJKeJIhle MeTaJIJIhl, pa.n;IfoaKTMBHhle .ll.n;pa M rrMIIleBbJe MJIIf MorYIIlIfe 6bITh 

McnOJIhSOBaHhl .n;JI.ll GTMX u;eJIe~ rrpo.n;YKThl. 

ITO~E3HhlE MCKOITAEMHE 

'uOOhllIa py.n;hl If He<llTM co .n;Ha MopeR Tpe6yeT TO'IHOro SHaHM.ll MHOrO'IMC

JIeHHhlX <llaKTopoB cpe.n;hl, ROTophle ORaShlBaIOT BJIM.llHMe Ha rrpoBe.n;eHMe paSJIIflIHhl~ 

paOOT. ~IOOO~ rrpoeRT .n;OOhl'IM MCKOrraeMhlX B Mope BKJIIO'IaeT TpM OCHOBHhlX BM.n;a 

paOOT: rro.n;Bo.n;Hhle paOOThl, BcrrOMOraTeJIbHhle paOOThl Ha rrOBepXHOCTM MOP.ll, TpaHC

rropTMpOBRY py.n;hl Ha oeper M CHaOJKeHMe MeCTa paspaOOTOK. ~JI.ll rrJIaHMpOBaHM.ll M 

BhlrrOJIHeHM.ll GTMX paOOT HeoOxo.n;MMO pacrrOJIaraTb CBe.n;eHM.llMM 00 YCJIOBM.llX OKeaHa 

M aTMoc<llephl M, B 'IaCTHOCTM, cpeAHeCTaTIfCTIf'IeCKIfMIf BeJIM'IMHaMM M rrporHosaMM 

Oy.n;YIIlMX YCJIOBMii. 

OOOPy.n;OBaHMe t MCrrOJIbsyeMoe no.n; BO.n;O~ M MHor.n;a Ha OOJIbmOH rJIYOMHe, 

.n;OJIJKHO OhlTb saIllHIIleHO OT MOPCKOH BO.n;hl Bhl3hlBaIOIIleH KOPP03MIO M .n;OJI~HO npOTMBO

CTO.llTb BhlCOKOMY .n;aBJIeHMIO Ha rJIYOMHe MOp.ll M MOPCKOMY Te'IeHMIO. B Te'IeHMS 

nOCJIe.n;HMX .n;eCgTHJIeTM~ TeXHOJIOrM.ll no.n;Bo.n;Horo oOopy.n;OBaHM.ll paSBMBaJIaCb C 

y.n;MBMTeJIbHOH OhlCTpOTOfi. PaspaOOTRa n.o.n;Bo.n;Horo oOopy.n;OBaHM.ll saBMCMT OT TO'I

HhlX .n;aHHhlX 00 YCJIOBM.llX no.n; BO.n;O~, TaKMX KaK TeMnepaTypa, COJIeHOCTb, Te'Ie

HM.ll Ha rJIYOHHe, a TaRJKe 00 MSMeHeHM.llX GTMX GJIeMeHTOB C rJIYOMHoH. TaKIfM 

oopaSOM, GTO SaCTaBJI.lleT npOBo.n;MTb OKeaHorpa<llH'IeCRMe MCCJIe.n;OBaHM.ll. 

MeTeOpOJIOrM'IeCKMe YCJIOBM.ll M BOJIHhl OKaShlBaIOT OOJIbmOe BJIM.llHMe Ha 

paOOThl, BhlnOJIH.lleMhle Ha nOBepXHOCTM MOP.ll. ITepe.n; TeM KaK Ha'IaTb oypeHIfe B 

onpeAeJIeHHOM pa~OHe MOp.ll MJIM OKeaHa, HeoOxo.n;HMO onpe.n;eJIMTb ROJIM'IeCTBO .n;HeH, 

BO BpeM.ll KOTOPhlX MOJKH06y.n;eT paOOTaTb, H YCTaHOBHTb xapaKTep H paSMep 

eCTeCTBeHHOH onaCHOCTM. HeoOxo.n;MMO pacnOJIaraTb CTaTMCTM'IeCKMMM .n;aHHhlMM 0 

mTopMax, OOJIbmHX BOJIHaX, TYMaHe, MOPCKMX JIb.n;ax, OOJIe.n;eHeHMM M TeMnepaType 

Bos.n;yxa H BO.n;hl. ECJIM TO'IHhle .n;aHHhle OTCyTCTBy~T, TO B saBMCMMOCTM OT CTeneHM 

CPO'IHOCTH paspaOOTOK CJIe.n;yeT onpe.n;eJIMTb, Hy~HO JIM Ha'IMHaTb pa60Thl oes HaJIM

'IH.ll AaHHhlX, nOJIara.llCbTOJIbKO Ha y.n;alIY, MJIM, HaooopOT, CJIe.n;yeT no.n;OJK.n;aTb 
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H rrpHHHTb Mephl ~~H coopa B TeqeHHe HeCKO~bKHX ~eT HOBhlX~aHHhlX B 3a~aHHOM 

paHoHe. B MOMeHT Haqa~a paOOT HeOPXO~HMO pacrro~araTb TOqHhlMH rrporH03aMH 0 

MeTeopO~OrHqeCKHX H OKeaHHqeCKHX yC~OBHHX C TeM, qTOOhl OO~erqHTb CTpOHTe~b

CTBO, HeOOXO~HMoe ~~H HcrrO~b30BaHHH YCTaHOBOK, H ooeCrreqWTb oe30rraCHOCTb 

rrepCOHa~a H coxpaHHOCTb MaTepHa~a. 

ITpoo~eMa TpaHcrropTHpOBKH qaCTO pemaeTCH OqeHb TPY~HO. B OKeaHax 

HMeroTcH paHoHhl, r~e ~06hlqa PY~hl H~H He¢TH Ka~eTCH BhlrO~HOH, .HO r~e TpaHC

rropTHpOBKa rrepCOHa~a, 060pY~OBaHHH H ~OOhlToro MaTepHa~a Mo~eT cepbe3HO 

3aTpY~HHTbCH H3-3a rr~OXHX K~HMaTHqeCKHX YC~OBHH. ~OOhlqa He Mo~eT OhlTb 

HaqaTa, rrOKa 3TH rrpoo~eMhl He OY~YT pemeHhl. 

HaU;HOHa~bHhlM MeTeopO~OrHqeCKHM c~y~oaM Bce qame H qame rrpe~~araeTCH, 

qTOOhl OHH rrpe~OCTaB~H~H crreU;Ha~bHhle CBe~eHHH OTHOCHTe~bHO rrOBepXHOCTH OKea

HOB H MeTeopO~OrHqeCKHX YC~OBHH KaK ~~H HY~~ y~e Be~ymHXCH B Mope pa3pa

OOTOK rro~e3HhlX HCKorraeMhlX, TaK H ~~H pa3paOOTOK, KOTophle HaXO~HTCH B CTa~HH 

rrpoeKTHpOBaHHH. B HeKOTophlX c~yqaHX c03~aroTcH crreU;Ha~bHhle C~y~Ohl rrporH03H-
;0/ 

pOBaHHH ~~H Toro, qTOOhl rr03BO~HTb ropHHKaM paOOTaTb B TeCHOM COTpy~HHqeCTBe 

C CHHorrTHKaMH. TaKaH TeH~eHU;HH ~aBaTb rrporH03hl B CBH3H C oKpy~aromeH cpe~oH 

HarrOMHHaeT GBO~roU;Hro, KOTopaH HMe~a MeCTO B CBoe BpeMH B 06~aCTH aBHaU;HOH

HOH MeTeopo~orHH. 

HE~THHhlE ITHTHA 

O~HHM H3 rroc~e~CTBHH pa3BHTHH He¢THHOH rrpOMhlm~eHHOCTH B MHpP. HB

~HeTCH 3arpH3HeHHe MOPCKOH cpe~hl, KOTopoe yBe~HqHBaeTCH rro Mepe pa3BHTHH 

~OOhlqH He¢TH B MOPCKHX paHOHax H OBH3aHHhlMH C 3THM-rrepeB03KaMH ChlPOH He~TH. 

YTeqKa H pa30phl3rHBaHHe He¢TH MoryT rrpOH30HTH BO BpeMH oypeHHH H~H B pe-

3y~bTaTe pa3~HqHhlX Herro~a~OK rrpH oypeHHH, MorymHX HMeTb MeCTO H3-3a Herrpa

BH~bHOI reO~OrHqeCKOH c~eMKH 3a~aHHoro paHOHa. Bo BpeMH rrepeB03KH ~oohlToH 

He¢TH rrpHqHHOH 3arpH3HeHHH qaCTO HB~HroTCH Teqb H aBapHH TaHKepOB. 3TH 

rrpoo~eMhl Bhl3Ba~H BO~Hy oomero oeCrrOKOHCTBa C MOMeHTa rHoe~H cy,n;Ha " Torrey 

Canyon" B 1967 r. 

~~H Toro qTOOhl rrpe~ycMoTpeTb, KaK BhlopomeHHhle B Mope He¢THHhle 

rr~aCThl 6Y~YT rrepeMemaTbCH H H3MeHHTbCH Ha rrOBepXHOCTH OKeaHOB C yqeTOM 

eCTeCTBeHHhlX ¢H3HqeCKHX rrpou;eCCOB, T.e. rro~ B~HHHHeM MOPCKHX TeqeHHH H BeT

pa, MeTeopo~orH H OKeaHorpa¢hl ~O~~Hhl paOOTaTb B HOBOH oo~aCTH Hcc~e~OBaHHH 

H MopCKoro MeTeopO~OrHqeCKOrO OOc~y~HBaHHH. B HaCTOHmee BpeMH HaqaThl Teo

peTHqeCKHe H3yqeHHH rrepeMemeHHH He¢THHhlX rr~aCTOB, a TaK~e rrpHMeHeHHe pe-

3y~bTaToB Ha rrpaKTHKe B u;e~HX ooeCrreqeHHH C~y~6hl rrporH03HpOBaHHH. PaooTa 
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~O~~Ha BeCTHCb rro ~HHHH HsyqeHHfl ~enCTBHfl BeTpa Ha rrepeMemeHHe sarpflSHflID-. 

mHX BemeCTB, KOTophle ~pen~YIDT Ha rrOBepXHOCTH OKeaHOB. 

~~fl rrporHOSHpOBaHHfl STHX rrepeMemeHHH MO~HO 6hl~O 6hl rrpOBO~HTb pa60TY 

rro c~e~YIDmeMY rr~aHY: 

1. ITporHosHpoBaHHe HarrpaB~eHHfl H CKOPOCTH BeTpa Ha rroBepxHocTH 

MOpfl ~~fl paS~HqHhlX CPOKOB ~enCTBHfl rrporHosa. 

2. AHa~Hs COCTOflHHfl MOPfl Ha paS~HqHhlX r~y6HHax C rroMolqbID CHHorrTH

qeCKHX Ha6~ID~eHHH sa ~BH~eHHeM BO~hl (H ~pyrHMH rrapaMeTpaMH), rrepe~aBaeMhlx 

~OCTaTOqHO rycToH ceTbID Ha6~ID~aTe~bHhlx cTaHnHn. 

3. qHc~eHHoe HHTerpHpoBaHHe rH~po~HHaMHqeCKHX ypaBHeHHH OKeaHa 

rrYTeM Bhl60pa cooTBeTcTBYIDmHX rpaHHqHhlX YC~OBHn H HcrrO~bSOBaHHH rrpe~ycMo

TpeHHhlx SHaqeHHn BeTpa H ~aB~eHHfl ~~H paCqeTa CH~ ~BH~eHHfl Ha rrOBepxHocTH 

MOpfl. C rrOMOmbID STHX ~aHHhlX MO~HO 6hl~O 6hl rrporHosHpoBaTb ~BH~eHHe BO~hl Ha 

paS~HqHhlX r~y6HHax ~~fl paS~HqHhlX CPOKOB ~enCTBHfl rrporHosa. 

4. PaCqeT rrYTH ~BH~eHHfl sarpflsHflIDmHX BemeCTB B TeqeHHe cpoKa ~eH

CTBHfl rrporHosa rrYTeM rrpHMeHeHHfl MeTo~a rroc~e~oBaTe~bHhlx HHTepBa~oB, OCHO

BaHHoro Ha paCqeTe rrO~Horo cMemeHHfl B TeqeHHe Ka~~oro HHTepBa~a. 

3HaqHMOCTb TaKOn rrporpaMMhl saBHCHT OT paS~HqHhlX ~aKTopoB, TaKHX 

KaK rr~OTHOCTb ceTH Ha6~ID~eHHfl, qaCTOTa Ha6~ID~eHHn, KaqeCTBO CHCTeMhl Te~e

CBHSH, Hcrro~bsyeMon ~~H rrepe~aqH MeTeopO~orHqeCKHX H OKeaHHqeCKHX ~aHHhlX, 

060pY~OBaHHe 6hlCTpo~eHCTBYIDmHMH 3BM. HMeHHO B STHX 06~aCTflX B 6y~ymeM 

c~e~yeT KOHneHTpHpOBaTb yCH~HH B ne~flX y~yqmeHHH CHCTeMhl MopCKoro MeT80po

~OrHqeCKOrO rrporHOSHpOBaHHH. 

KaK TO~bKO 6~aro~apH COBMeCTHhlM yCH~HflM MeTeopo~orOB H OKeaHO

rpa~OB CTaHeT BOSMO~HhlM rrporHOSHpOBaTb rrepeMemeHHe He~THHhlX rr~aCTOB, 

MO~HO 6y~eT HaMHoro 6o~ee s~~eKTHBHO opraHHSOBaTb ~BH~eHHe CY~OB, HarrpaB

~fleMhlX ~~H yHHqTO~eHHH STHX rr~aCTOB. 3TO oco6eHH0 Ba~HO ~~H oxpaHhl cpe~hl, 

B KOTOPOH ~HBeT qe~OBeK, rrOTOMY qTO BCH STa pa60Ta HMeeT CBoen r~aBHOn 

ne~bID He ~orrYCTHTb sarpHSHeHHH He~THHhlMH rr~aCTaMH rr~H~en H ~pyrHx MeCT 

OT~hlxa B~O~b rro6epe~bH. 


