«...HenoBeKy NpeaLwecTBYIOT /IeCa, a €ro CoOnpoBOXAAKT NYCTbiHK...» A.TymbonbAar
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M3Hb NPUPOAbI BE3 YE/IOBEKA, UCTOPUA EE PASPYLUEHWUA YENOBEKOM
N HEOBXOAMMOCTb EE BOCCTAHOBJ/IEHWA YE/IOBEKOM




«He bypeTt npeysennMueHnem, ecnm CKasatb, YTO Nt04UN — obutaTenn oaHOM U TOM e naaHeTbl 3emnsA
— BeayT cebs, Kak naoxme Kwu/blbl KOMMYHa/IbHOM KBAapTUPDI...KaXKAbI NOJIHOCTbIO UCNO/b3YyeT BCe ee
yA06CcTBa, HO HUKTO He N03aboTUTCA O COCTOAHMM A0Ma, AAXKEe eC/IM Kpbilia
BOT-BOT rOTOBa PyXHYTb Bcem Ha ronoBy» (A. JleHbkoBa, 1971 r.).
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«Ha ocmpos cesmoti Enenvt 6 nauane 16 eexa

8bINYCMUNU KO3, 20€ OblI0 MHO20 3€leH020 KOpMa U
| HUKaKux XuwyHuxos. 3a KOpOMKOe 8peMsi HCUBOMHbBIE
. PABMHOJICUNIUCL, OHU 00bedanu 6éce Monoodvle Odepesyd,
' 3eeHvle nobecu u oaxce Kopy cmapuix oepesves. Kosvl

VHUUMONCANU JleC MAK CMApamenbHO CJI08HO CReuuIu

Nno020MmMoBUMb MpAYHOE CYEHUYECKOoE oqbopMJzeHue ons

- Hanoneona bonanapma. U ne onozoanu! 3a namo nem
" 00 €20 CCHLIKU HA OCMPOBGe Yiice He OblLILO 0epesbes.

«B npupoode éce ecapmoHuuHO — 6ce20 0OCMAMOYHO
U HUue20 NUULHEe20, 8 IMOU UOeATbHOU cucmeme Hem
BHYMPEHHUX 803MYUyeHUL Kamacmpoguyeckozo
nopsoxka. Hanpumep, npu yeenuuenuu cmao awmuion,
OHU YPE3MEPHO  GLIWUNBIBAIOM  MPABIHOU  NOKPOB
agpukanckux caeéanu. QOcnabnenHvle om 201004
aHMUNONLl — JNe2Kas 000biYad J1b60E... PAIMHOMCEHUE
JIb808 yCcunueaemcs, a cmaoa aHmuion YMeHbUlamcesl.
3a smo epems 6HO8b B0CCMAHABIUBAECS 3€/EHbIL
NOKPO8 U 8eCb NPOYECC NOGMOPAEMCA.



9KOCUCTEMHbIE ®YHKLUN BUOCDEPLI 3BEMJIU -
HEOBXOAUMOCTb UX NO3HAHUA ONA PELLEHUA 3AAAY COXPAHEHUA NPUPO/AbI

MPOBZIEMA, KOTOPAAl KACAETCA BCEX JNIOAEN: HeBO3MOXHOCTb cOBpeMeHHoM 6uocdepoii 3emnm peanmsosaTtb
aKocucTteMHble PyHKUUKN, Heobxoammble anA YCTOMUUBOIO CyLLLECTBOBAHMUA Yel0BeYecTBa.
Buocdepa (apesHe-rped. BLog — u3Hb U odpaipa — chepa, wap) — obonouKka 3emnn, 3acenéHHan XMBbIMU CYLLLECTBAMM
M HaxodAwanca nog ux sosgencrsnem. PyHkuma (nat. Functio — cosepuieHne, UCNONHEHME) AeATEeNbHOCTb,
paboTa, npon3BoaMMan OpraHU3MOM UK APYTUMU 06 bEKTAMMU.
9KOCUCTEMHDIE ®YHKLUUU BUOCDEPDI: noddepraHue onmumasnbHO20 KAUMama, 2uoposao2uveckoz2o, memrnepamypHoO20
peXuma; MakcumasnbHol npooyKmMu8HOCMU U No4Y8eHHO20 M71000p00USA, MAKCUMA16HO20 buopa3Hoobpa3ua u
npedomepauw,eHus 2106aa6H020 NomerisieHus.
MpenatcTBuA K peannsaumm sKocUMcTeMHbIX PyHKUMIA 6uocdepoii B ee coBpemMeHHOM COCTOAHUM:

1) MHOTOTbICAYE/IETHUE AHTPOMNOrEHHbIE U3MEHEHMA }KUBOTO NOKPOBA 3eM/11, CAENaBLUIME HEBO3MOKHbIM MOJIHOLLEHHYO
YKMU3Hb N1I0AEN HA 3HAYUTENIbHOWM YacCTu CYLUW.
2) MMHMManbHaA aona 0cobo oxpaHAEeMbIX TEPPUTOPUIA: 3aNOBEAHMKOB, 3aKa3HMKOB, HAaLLMOHaNbHbIX NAapKoB (0KoM0 9%
BCel 0buTaemon cyLmn), ux manble NaoLWaan U HeCOOTBETCTBME UX NoWaaen NOTPeOHOCTAM COXPaHMBLLIErocs Ha HUX
NPUPOAHOr0 HaceneHusa, NoTepA UMM YaCTM NPUPOAHBLIX BUAOB M MX KOMMIEKCOB M3-3a NpeaLecTBYOLLEero
NPMPOAONO0Ab30BAHUA.

MyTn peweHua npobnembl
1) pa3paboTKa n BHeApeHMe MeToA0B NPUPOA0NO/b30BaHNA, OCHOBAHHbIX HAa €CTEeCTBEHHbIX 3aKOHOMEPHOCTAX

dYHKUMOHMpPOBaHUA buocdepbil;
2) y4yacTue HaceneHus B BOCCTAaHOBAEHUW NPUPOAHbIX SKOCUCTEM B PErMOHaX Kak Havyano NyTu K BOCCTaHOB/IEHUIO
NPMPOAHbLIX GYHKUMIN Buocdepbl B LiesioM.




HEOBXOAUMOCTb PASPABOTKM HOBbIX NOAXOA0B K PELLEHUIO NMPOBZIEM COXPAHEHUA U
BOCCTAHOBJIEHUA NPUPOADI
13-3a2 HEBNAroNpPUATHLIX UISMEHEHWNI KNMMATA, MMAPONOINMUYECKOTO N TEMNEPATYPHOTO PEXKNUMOB, YMEHbLLIEHWS
6nopasHoobpasus 1 bruosormyeckom NPoAYKTUBHOCTU B pe3y/ibTaTe NPMPoAoNno/ib30BaHUA
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3anoBeaHble f1eca: CTabuabHbIN MUKPOK/IMMAT, JleconpombiLL/IEHHbIE TEPPUTOPUN: NMOYBEHHASA 3PO3US,
BbICOKOE b1opa3Hoobpasne 1 BbiCOKas nccylleHne/nepeysnaxkHeHue, nageHne
NPOAYKTUBHOCTb 6nopasHoobpasus 1 NPOAYKTUBHOCTU




HEOBXOAUMOCTb PASPABOTKU HOBbIX NOAXOA0B K PELLEHUIO NMPOBJIEM COXPAHEHUA U
BOCCTAHOBJIEHAA NPUPOADI
13-3a2 HEBNAroNpPUATHLIX UISMEHEHWNI KNMMATA, MMAPONOINMUYECKOTO N TEMNEPATYPHOTO PEXKNUMOB, YMEHbLLIEHWS
6nopasHoobpasus 1 bruosormyeckom NPoAYKTUBHOCTU B pe3y/ibTaTe NPMPoAoNno/ib30BaHUA
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3anoBeaHble cTenn ¢ perynmpyemMbiM BbINMAaCoOM ANKNX [MacTbuLla AoMaLLHUX XKXUBOTHbIX: HapyLleHune
KOMbITHbIX: BbICOKOE 6|/|opa3Hoo6pa3v|e N BblCOKas pacTuUTESIbHOro 1 NOYBEHHOIO MOKPOBA, POCT OBparos,
npoayKTUBHOCTD, ©oraTcTBo NoyBbI U 6J'IaFOI'IpI/IFITHbII7I NnccyweHne, HU3KaAa nNnpogykTmuBHOCTb 1 HU3KOE

PEXUM BNAXKHOCTU BropasHoobpasne



COBPEMEHHOE 3EMI'IEI'IOI'IbBOBAHME BO3MOXHO l'IMLLIb HA HEBOI'IbLI.IOM YACTU NOBEPXHOCTU CVLLIM (,El,aHHble Ha 2000r.)

® TeppuTOopUM NULLEHHDbIE MPUPOAHOIO MOKPOBA C BbICOKOW NIOTHOCTLIO HACE/IEHUA, C UHTEHCUBHbLIM 3EMJIEAE/TUEM U MHOXECTBOM A0pPOT.

KomnneKcbl npeobpa3oBaHHbIX U NPUPOAHBIX TEPPUTOPUIN (3eMiefeine BO3IMOXKHO INllb BbibopoyHo). TeppuTtopumu ¢ HU3KOM
MHTEHCUBHOCTbIO OCBOEHMA U HU3KOM NJIOTHOCTbIO HacesieHua (3emnegenue He uenecoobpasHo). Tepputopum, rae HeT NOCTOAHHOIO
NPOXUBaAHUA (NYCTbIHW, TYHAPbI).




... «13 aHanu3a pacnpeaeneHua }XKMBOro NOKpPoBa Cywun BUAHO,
nec 6bin rnaBHbim BUOMOM*» Ha 3EMIJIE.

9Ta 0CO6eHHOCTb perncTtpupyerca AOCTAaTOMHO YeTKO Ha
NPOTAXXEHUMU reonoruyeckom wucropmm 3emnun. HauumHaa c
AeBOHCKOro nepuopa (350-400 mnH. net Hasag), JIECHOU TUN
PACTUTEIbHOCTU CTAN NPEOBNAJAKOLIMM  HA 3EMIJIE....»

(Kpuwtodosuu A.H. ManeoboTtaHuKa, 1946)
* Buombl — Haubonee KpynHblé Yy4YaCTKu Cylwu, cooTBeTCcTBylOllNEe OCHOBHbIM

KNMMATUYECKUM 30HaMm 3emaun

Y

NNECHOM NMOKPOB urpan rnaBHyIo posib B NOAAEPKAHUM ONTUMANbHOIO
KAMMaTa, rmapoaorM4eckoro u TemnepaTtypHoro peXxmuma Ha npoTaxKeHum
6onblei yactTu uctopumn 3emnn.

Ero coBpemeHHOe COCTOAHUE Bbi3biBaeT 60/bLuMe OnaceHus...




BUOTUYECKUN HACOC ATMOCHEPHOU B/TATU -

HOBaA 3KONOrM4YecKas Teopus, obbacHAOLWaA obanbHYH Poab NPUPOAHOrNO IECHOrO NMOKPOBa B NoAAEPHKaHUMN
OMNTUMA/ZIbHOIO KIMMaTa U rTMAPOJSIONMYECKOTO peXnMma 3emau

KPATKO O BUOTUYECKOM JNIECHOM HACOCE: "PEKW, bBYAYT JIM OHWU BEYHO TEYb HA 3EMIJE?”
«[]o cMx Nop NpuU PaAcCMOTPEHUM KPYroBOpOTa BOAbl Ha cylle Npeanonaranocb, YTO NOTOK aTMOCHEPHOM BAaru,
NOCTYNAlLWMA Ha CylWy C OKeaHa, sBAAeTcA reoPpusnMyeckMm napameTpom, T.e. abuotTuyeckum PaKkTopom,
onpeaenaroWUMm GYHKUMOHUPOBAHME 3KOCMCTEM cywn. Mbl nokasanu, 4To B AEMUCTBUTE/IbHOCTU 3TOT MNOTOK
NOMTHOCTbIO ONpeAensaeTca CBOMCTBAMUM PaACTUTENIbHOIO MOKPOBA CYLUW, B YaCTHOCTU, BEIMYMHOM MOTOKA UCMAPEHUA
BNarn C ee NoBepxHOCTU. Yem Gonblle NOTOK UCNApPEeHUs, TEM CU/IbHEE BETPbl, NepeHocsALMe BAary C OKeaHa Ha
cywy. NMocKonbKy NOTOK UCNapeHuna AocTuraetT Hambonbluen BeNMUYMHbI Had NOI0OrOM ecTecTBEHHOro neca, bonblmne
KOHTUHEHTa/ibHble 061acTX, NOKPbLITblIE NIECOM, XapPaKTEPU3YOTCS HanboNbWMMM NOTOKaMM aTMOCHEPHOM BAaru,
NoCTynatoLwen ¢ OKeaHa.

Mo mepe YHMUUYTOXKEHUA N1eCOB 3TU NOTOKM NOCTENEHHO 0CNabeBatoT U BOBCE UCYE3atoT B MYCTbIHAX......».

«Echn_Bblpybutb neca, Betep He b6yaer AyTb C OKeaHAa M Ha cywe He 6yaeTr HUM A0XAA, HU peK.
EcTecTBEHHbIE /1eca 3aTArMBaloT atTmocepHyo BAary ¢ OKeaHa B rNybb KOHTUHEHTOB, KOMMNEHCUPYA PEYHOM CTOK.
Peku co3palorca necamm».

«3Tn pe3ynbratbl TPEeOYIOT LWIMPOKOro HayyHoro u obuwiectBeHHOro o6cyxaeHua. Mockonbky BoAaa
Heobxoguma KaXK4oMy UE/IOBEKY B ero exeaHeBHOM XU3HU, OHU HAWAYT OTKAUK Yy 60NblIMHCTBA HaceneHus
3eMnu 1 NpuBeAYT K peasibHbiM AeACTBUAM NO COXPAHEHUIO U BOCCTAHOBJ/IEHUIO JIECOBY»

(lopwkos, Makapbesa, canT: http://www.bioticregulation.ru/)




COBPEMEHHbIVW NECHOW NOKPOB:
PACNPEOENEHUE JIECOB MO COMKHYTOCTU KPOH (2000r.)
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CoBpeMeHHbIV 1IeCHOM NOKPOB 3eM/In, NOCTOAHHO COKPALLLAIOLLUNIACA B pe3y/ibTaTe pyboK u NnoXKapos, He MoXKeT obecneuntb
rMAPONIOrUYECKUiL peXxum, HeobxoauMbIi ANA YCTOMUYMBOrO CYLLLECTBOBAaHUA YeNoBeYecTBa.




BUOTUYECKMIA HACOC ATMOCDEPHOM B/IATU —

HOBaA 3KO/10rM4YeCKaa TeopuA, O6'bF|CHF|I-OIJ.I,aFI rno6aany+o PONb MNPUPOAHOIO IECHOIO NOKpPOBa B NogaepaHnn
OoNTUMAZIbHOIo K1MmaTta U rhaponorm4eCKkoro pexxmma 3emnn

NOoAPOBHO O BUOTUYECKOM JIECHOM HACOCE: «...naccuBHble reopmnsnmyeckme NoTOKU BNaAru, ucnapmeLienca

N3 OKEAHOB HA KOHTUHEHTbI, CTPEMUTENbHO 3aTyXatoT NP N1060M ABUMKEHMMN BO3AYLWHbIX Macc (MyCcCOHbI, naccaThbl,
aTMocdepHble ¢poHTbl). ONbITHBIM NyTeM onpegenseman AJIMHA 3aTyXaHUA — HECKOJIbKO COTEH KM, YTO HaMHOTO
MEHbLUE JIMHENHbIX PAa3MepPOB KOHTUHEHTOB. [103TOMy NaccmBHble reodusmMyeckne MNOTOKU BAArM C OKEAHOB HA CyLly
He KOMMNEHCUPYIOT PEYHOM CTOK U3 MYyOUHbI KOHTUHEHTOB, PaBHOMEPHO pacnpeaeneHHbIn No pedHomy baccenHy. ITo
O3HA4aeT, YTo HeT reopusnvecKkoro o6 bACHEHUA Pa3BUTUIO JIECOB Ha TEPPUTOPUAX MATEPUKOB NOpPAAKA AECATKOB
MMWUIIMOHOB KB.KM., TAKUX KaK ieca AMa30oHKHU, 3KBaTopuanbHou Appukn, Cubupu.

Ana obecneyeHns GYHKUMOHUPOBAHUA TaKUX CUCTeM Heobxogum aKTUBHbIA MexaHuam - HACOC,
TPAHCNOPTUPYHOLWMIM BNary Biybb KOHTUHEHTOB CO CKOPOCTbIO, onpeaenaemon notTpedbHocTAMM BUOTDI.

3aTpaTbl SHEPruM NPU aKTMBHOW 3aKayKe BAArn Ha Cylly U3 OKEaHa A0MXKHbI CYLLEeCTBEHHO MPEBOCXOAUTb MOLLHOCTb
pPeyYHoro cToka. [o3TomMmy mMexaHu3M TpaHCNopTa BAaruM Brybb KOHTUHEHTOB MOXKET ObiTb NOCTPOEH TONbKO Ha 6ase
noTpebneHna CONHEeYHOM SHEPTUU C BbICOKOM 3PPEKTUBHOCTLIOY.

3TOT MexaHU3M BO3HMK Ha cyuwe B npouecce GpopMMUPOBAHMA NECHOFO NOKPOBA, BKIOYAIOLLErO BCe pa3sHOobpasme
¥KMBbIX CYLLECTB M Npeobpa3oBaHHbIX UMW 3KOTOMOB.

NNEC OTBETCTBEHEH KAK 3A HAKONMJIEHUE B/1IATU B INYBUHAX KOHTUHEHTOB B TEO/IOTMYECKOM MNPOLLU/IOM, TAK
U 3A YCTOUYUBOE COXPAHEHUE 3TOW B/IATU B NOC/IEAYIOLWME NEPUOAbI }KU3HU HA CYLLE (fopwkos B.T.,
Makapeesa A. M. 2006. buotnyeckunin Hacoc atmochepHOM BNaru, ero cBAsb ¢ MobanbHOM aTMochepPHON LUUPKyNaLMnen
M 3HaYeHMe ANS KPYroBopoTa BoAbl Ha cywe, cTp. 4).



OcobeHHOCTH UWHUPRKYyNAUNU 3eMHOM aTMOC(I)epr (noacHeHua K puc. - cm. chegytowmii cnama)

MycTbiHA «3anepTa» A4nAa BAaru 3MMHUUN MYCCOH JleTHMiA MyccoH
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MOTOKW BNAXKHOTO .. MOTOKMU
ncrnapeHue BO34yXa, V CyXOro Bo3ayxa




NOACHEHUA K OCOBEHHOCTAM LUPKYNALUUN 3EMHOU ATMOC®EPbI:

FTEO®PU3SNYECKU OBYC/TOBJIEHHAA LLMPKYNALUA
LUUPKYNAUUA B NYCTbIHAX: ncnapeHue Ha cywe 6a13K0 K HY/t0, BO3AYX B MPU3EMHOM C/10€
KPYrnoroguMyHo nocTynaeT € CYLWN HA OKeaH.
UMPKYNALUA B OBZTACTAX MYCOHHOIO KJIMMATA
MyccoHbl — ycmoliyugsie sempa, nepuoduyecKu MeHAuUe CBOE HaNpassaeHue; 1emom
dytom ¢ OKeaHa, 3umoli — ¢ cywu; caolicmeeHHbl mponu4yeckum 06aacmam U HEKOMOoPbIM
MPUMOPCKUM CMPAHAM ymepeHHo20 nosca ([anvHuli Bocmok).
3UMHUE MYCCOHDbI: ncnapeHune Hag okeaHom 6onblue, Yem Haf, CyLIen, TaK KaK OKeaH
Tennee Cywu; NPU3EMHbIN BNAXKHbIM BO34YyX MNOCTYMNAET C CYLIWN HA OKeaH;
NETHUE MYCCOHDbI: ncnapeHue Hag cywen 6onblue, Yem Haj, OKEAHOM, TaK Kak MOBEPXHOCTb
cywu nporpenacb 6onbLue, Y4em OKeaH; NPU3EMHbIM BAaXKHbIN BO34YX MOCTYMNaeT C OKeaHa "-1,'__;.‘ 3 t iy L
Ha cyLy. ol b~ f :
UMPKYNALUUA HAQ OKEAHAMMU ’
NMACCATbI: ucnapeHue Haf, 95KBaTOPOM BoAbLUe, YeM HaZ, TPONMKAMM, YTO 0BYCNOBIEHO Kpachbim Bb'p‘e"i::':;’;a“" L
pa3HULEel B NOTOKAaX COTHEYHOM pagnaumnmn. BosaylwHble NOTOKM B6AM3M NOBEPXHOCTH e
OKeaHa pacnpocCTPaHATCA OT TPOMMKOB K 9KBATOPY KPYFNOrognYHO.

BUOTUYECKU OBYC/IOBJIEHHAA UUPKYNAUUA
BUOTUYECKUM HACOC ATMOCOHEPHOWM BJ/IATUN: wcnapeHWe Hag NosoroM ecTeCTBEHHOrO ieca, peryanpyemoe
TPaHCNMpaunen AepeBbeB, BCEraa NPeBOCXOAMT UCNApPEHNE Haj, OKeaHOM Tak, YTobbl o6ecneuynTb NOTOK BAAXKHOIO BO3AyXa €

OKeaHa Ha cylly, NO/HOCTbIO KOMMEHCUPYIOLLIUMIA PEYHOM CTOK BO BCEM peYyHOM baccenHe.
HOPMA/IbHOE ®YHKLIMUOHUPOBAHWUE BUOTUHECKOIrO HACOCA BO3MOXHO, EC/IU NECHOW NOKPOB [OCTUFAET rPAHUL, OKEAHOB.




®dyHKUMOHUpPOBaHME BUOTHMUECKOro Hacoca: Ha 6e3necHbix (a) n necHbix Tepputopusax (6)

A. necos HeT — 0caKu cTpemUTENbHO B. neca ectb - yposeHb ocagkos He OcaKu
ybbiBaloT N0 mepe yaaneHus oT OKeaHa OCE\,EI,KM, 3aBUCUT OT yAa/IeHUA OT OKEeaHa AKRNW,
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lopwKoB, MakapbeBa, 2006. http://www.bioticregulation.ru/




NOACHEHMA K ®YHKUUOHUPOBAHUE BUOTUYECKOIO HACOCA HA BE3/IECHbBIX JIECA (A) U
JIECHbIX TEPPUTOPUAX (B) rpadunkm Ha npeapigyLiem cnaimge

«¥XU3Hb 1ecoB 3aBUCUT OT B/IAXKHOCTU NOYBbI, NO3TOMY UX XU3Hb A0NXKHa ObiTb HanpaBneHa
noaAaepXaHue BAAXXHOCTU NOYBbI HA NOCTOAHHOM UM ONTUMAJ/IbHOM YPOBHe.

BblicOKass BNa*KHOCTb MOYBbI MO3BOASIET JiIeCaM NOAAEPKMBATbL CTaOUNbHO BbICOKYHD MOLLHOCTb Pa3BUTUS
AaXKe NMpu U3MEHYMBOM pPEXMME 0CaAKOB. B ecTecTBeHHbIX necax BbICOKUX LIMPOT* cyxme nepuoapl BO Bpems
BEreTaluMoOHHOrO Ce30Ha .. He MNPUBOAAT K YMEHbLIeHWD 3BanoTpaHcnupauun™** .. B TO BpemAa KakK
3BaNOTPaHCNMPaUMA OTKPbITbIX 3KOCUCTEM: CaBaHH, JIYrOB WM KYCTapHWKOB, HeCcnocobHbIX noaaep*KuBaTb
BbICOKYH BN1AXXHOCTb NMOYBbI, PE3KO NaZaET BO BPEMSA CYXOro CE30Ha».

«Mbl 0606WMAN AaHHbIE MO OCaZiKaM TpexX OBLWUPHbIX KOHTUHEHTAIbHbIX 00/1aCTEN NPOTAXKEHHOCTbIO OKOJ/10
2,5 TbICAY KMIOMETPOB, ...3aHATbIX €CTECTBEHHbIMM Necamun: BaccenHbl pek: «Ama3oHKa», «KoHro» u «EHncen» wm
BbIACHU/IN, YTO pacnpeaeneHne ocagkos B BbaccemHax NepBbiX ABYX PEK He 3aBUCUT OT YAANEHHOCTM OT OKeaHa,
ocafiku B baccenHe EHuMcesn, naxke HapacTatoT Npu NpoaBuXKeHun Brnybb matepuka....(lopwkos, Makapeesa, 2006).

Takum 06pazom, mbl NPuxodum K OOHO3HAYHOMY 6b1800y: BCE KPYMHEMLUME PEYHbIE BACCEMAHbI NPEACTABAAIOT
COBOM PE3Y/ILTAT CYLLIECTBOBAHWSA NECHBIX BUOTUYECKMX HACOCOB BJIATY C OKEAHOB M MOPEW HA CYLLIY.

JlecHble BMoTHMYECKME HAacoCbl 0becrneymnBatoT ONTUMA/IbHYHO A8 BCErO XMBOMO BJ1aXKHOCTb MOYBbI, MAKCUMAaNbHYIO
NPOAYKTUBHOCTb OMOTbI, OrPaHUUYNBAEMYIO TOJIbKO MOMNOLWAEMbIM MOTOKOM CO/THEYHOM paanaLmnm, U NOMHYIO

KOMMEHCALMI0 PEYHOrO CTOKa, Onpeseniemyto BbICOKOM B/1aXKHOCTbIO MOYBbI, NOAAEPHKMBAEMOWN NECHBIM
NOKPOBOM.

*BbICOKUE LLIMPOTHI - ycnosHoe Ha3saHue npunonapHeix obaacmeli 3eMHO20 wapd, 02paHU4eHHbIX MPUMepPHO 65° cesepHoli U OXHOU Wupomel.




NOCNEACTBUA YHUHTOXXEHUA JIECOB. KoHTpacTtbl: ABCTpanua n 3anagHana EBpona

«...Ha ABCTPa/IMNCKOM KOHTUHEHTe
MOKPbLITbIN /IECOM peyHoM baccelH npeKkpaTun
Cyw,ecrBoBaHue 50-100 TbIC./1.H., Koraa
ABcTpanuio ocBamBanm noan. MNocne
YHUUTOXKEHUA necoB Ha beperoson nonoce,
LUMPMHA KOTOPOWM nNpeBbiCMIA KPUTUYECKME
pasmepbl paboTbl BMOTMUYECKOro Hacoca, feca
nornbnn n cpopmmpoBanmcb NYCTbIHU...».

«...CoBpemeHHan pekopaHasa CKOpoCTb
YHUUTOXKEeHUA NecoB 3apoamnacb B 3anagHom
EBpone, Bce 06n1acTu KOTOPOI yaaneHbl ot
H6eperoBon NMHUM OKEeaHa N BHYTPEHHUX MOpen
Ha paccToAHUA, meHbline 600 KM — ANNHDBI
3aTyXxaHua reopm3nyeckmnx NOTOKOB Baru C
OKeaHa Ha cywy. [ToaToMy NOIHOE YHUYTOXKEHMEe
ecTecTBeHHbIX 1ecoB B 3anagHon EBpone He
NPMBENO K NOIHOMY ONYCTbIHUBAHMUIO, OAHAKO,
Y4aCTUANCL KaTacTpodUyeckne HaBoAHEHUA,
3acyxu u noxapbl» (fopwkos, MaKapbeBa, 2006).
http://www.bioticregulation.ru/

4- 6e3necHble
TeppuTOopUM
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BUOTUYECKUI HACOC U INTIOBA/IbHOE NOTEN/IEHUE

3apaya BOCCTaHOBEHMA HoOpMmaibHOM paboTbl BUOTUYECKOIO HACOCA ATMOC®EPHOM BNIATU Ha 3EMJIE
HanNpPAMYO cBA3aHa C Apyroi rmobanbHOM 3a4a4en - NpeaoTBpaLlleHNA NOTENNEeHNA KAMMmara.

MOBAJIbHOE NOTENJIEHUE KZTMMATA —3T0 npouecc NoCTeNeHHOro pocta cpeaHen roaoBon TemnepaTtypbl
NOBEPXHOCTHOrO cnoA aTmocdepbl 3emaun 1 Muposoro okeaHa scnegctasne HakonneHna MAPHUKOBbDIX TA3OB. OcHoBHble
NapHUKOBbIE ra3bl — 3TO: BOAAHbIE Napbl, YINEKUCAbIN ra3, meTaH, GTOpyrnepoaHble COeAMHEHUA U ApyrMe BeLlLecTBa,
LUMPOKO UCMONb3yeMble B COBPEMEHHbIX TeXHoNOrnAx. MpucyTcTene NapHMKOBLIX Fra30B B aTMocdepe - NpuYnHa Toro, 4to
4acTb Tenna, U3/ly4aemoro NOBEepPXHOCTbIO 3eM/IM, OCTAeTCA B MPU3EMHbIX BO3A4YLWHbIX CN0AX. Yem Bblle KOHLUEeHTpaumAa
NAapPHUKOBbLIX ra30B, TeM CU/IbHee neperpesaeTca NOBEPXHOCTb NJ/IaHEeTbI.

3a MHOTME MUANMOHbBI NET CoAEepPKaHMNe ra3oB, Bbi3blBAOLWMX NAPHUKOBbLIN 3PPEKT, yCTAHOBUNOCH HA 3HAYEHUN,
no3sonaowem noaaepKMBaTb Ten/i0Boe paBHoOBecHne Ha 3emne.

[lo Toro, Kak Yenose4yecTsBo NPUCTYNUAO K aKTUBHOMY PA3BUTUIO MPOMbILLJIEHHOCTU, OCHOBHbIMU UCTOYHUKAaMMU
NapHUKOBbIX ra3oB bbiNn: ncnapeHme ¢ NnoBepxHOocTM MUPOBOro OKeaHa, ByJIKAaHMYECKas AeATeNIbHOCTb U IECHbIE NOXKapbl.

C HaYanoM MHAYCTPUANBHOM 3Pbl NAPHUKOBBIE Fa3bl CTa/IM NOMNAAATb B aTMOChepy NPU CHKUTAHUN UCKOMAEMOTO

TOnAMBa (YrNeKMCnbll ras), Npu BblpalwMBaHUM puca u gobblun HedTn (MeTaH), n3-3a yTeuyek xnagareHToB U UCNoNb30BaHUSA

asposonei (pTopyrnepoabl), BewecTs ANA 3anycKa pakeT (oKcuabl a3oTa) n Ana paboTbl aBTOMOOUAbHbLIX ABUraTenen
(o3o|.|), KPOME TOro, NPOMbIWIEHHAA AEATE/IbHOCTb YE/IOBEKA NMPUBEJIA K COKPALLEHUIO I'II'IOLI.I,A,D,Eﬁ, 3AHATbLIX NECAMU —

OCHOBHbIMW NPUPOAHbIMU NOTNOTUTETAMMU YINIEKUCNIONO FA3A. B nocneaHue rogbl B cBA3M ¢ npobaemon Bbibpoca B
aTmocdepy 60/1bLIOTO KONMYECcTBa NaPHUKOBbLIX FA30B, COXPAHEHME U pa3BeeHne 1ecoB CTas0 paccmaTpmMBaTbCA Kak
cnocob cBA3bIBaHMA aTN\OC(I)epHOI'O yrnepoga, |'|O3BOI'|F||'0LL|,MI7| X0oTA 6bl OTYACTH C6aﬂaHCMpOBaTb ero moujHblie Bbl6pOCbl B
atmocaoepy.




BUOTUYECKUI HACOC U INTIOBA/IbHOE NOTEN/IEHUE

3afjaya BOCCTAHOB/IEHUA HOPManbHOM paboTbl BUOTUMECKONO HACOCA ATMOC®EPHOWM BNIATU Ha 3EMJIE Hanpamyio
CBA3aHO C Apyroi rnobanbHOM 3agayert - npeaoTspalleHua notenneHuns kaumarta. [NIOBAJIbBHOE NOTENNIEHUE knumaTta —3T0
npoLuecc NocTeneHHOro pocta cpegHen rogoBOM TemnepaTypbl MOBEPXHOCTHOro cios atmocdepbl 3emam U MupoBoro okeaHa.
TblcAYN, MUNANOHDBI U AECATKU MUAIMOHOB JIET KAMMAT MEHANCA Noj AeACTBUEM eCTeCTBEHHbIX NPOLEeCcCoB: Apenda KOHTUHEHTOB U
onefeHeHuMna cyln, Bapmaunii opbuTel 3eman — npuxoga n yxoga NeAHUKOBbLIX NEPUOAOB, CONHEUYHbIX U BY/JIKAHMYECKNX PaKTOPOB,
OKEeaHCKMUX «LMKNOBY», Nepepacnpeaenatowmx SHepPrmo mexay atmochepoit U OKeaHOM. ITU eCcTeCTBEHHbIEe MU3MEHEHMA KAMMaTa He
NPUBOAUIN K YHUUTOXeHUIo 61MoTbl 3EMJIN, a cTuMmynmMpoBanu ee aanbHenllee pa3BuTue.

OpgHaKko, kKoraa YEJTIOBEK Hauyan maccoBo BblpybaTb neca M Curatb yronb, a 3aTem ras n HedptenpoayKTbl, NpU4Yem BO BCe
6onblwmnx obbemax, oH co3gan NnepBonpuUYNHY robanbHoro notenneHus. Mporpes aTMmochepbl NPUBEN U K NPOrpeBY BEPXHUX CNOEB
OKeaHa — AOMMUHUPYIOLWEN NO TENIOEMKOCTU YAaCcTU KAMMATUYECKOM cuctembl 3emnn. Koraa 6biam nonyyveHbl AaHHble, OAHO3HAYHO
MOKasblBaloLWME, YTO [/laBHAA 4aCTb 3eMAM — OKeaH — «rPeeTcsa», YYeHble cAefanv TBEPAbIN BbIBOA, O HanMuuu rnobanbHOro
notenaeHus.

COBPEMEHHOE COAEPXAHUE YIMEPOAA B HASEMHbIX SKOCUCTEMAX HANMPAMYIO CBA3AHO HE TOJIbKO C NPOLW/1bIM
BO3AENCTBUEM KJIMMATUYECKUX ®AKTOPOB, HO C AHTPOMOrEHHLIM NMPEOBPA3OBAHUEM JIECOB. Ha BCcem MpoTAXeHuM
pPa3BUTUA YenoBe4yecTBa Jieca NOCTOAHHO OblM MCTOYHUKOM MWLM, CbipbA, MaTepuMasomM ANA CTPOUTENbCTBA, TonamBom. Jleca
pacynwanm nog HacesieHHble MYHKTbl CeNbCKoxo3aMcTBeHHble yroaba. UCTOPUA PA3BUTUA HYE/ZIOBEYECTBA — 3TO UCTOPUA
NMOCTENEHHOIO OBE3NECEHUA NNAHETbl. HepasHue wuccnepoBaHua noKasanm, 4to B nocaegHue 500 net aHTponoreHHoe
BO3JENCTBME Ha neca 6blno 6onee 3HaAUMUTENbHbIM (GAKTOPOM, YeM WM3MEHEeHMe KaumaTa, obycnoBieHHoe reodpUsnyeckumm
npoueccammu, a TeKyLlee COAEprKaHMe yriepoaa B Ha3eMHbIX 9KOCMCTEMAX B OCHOBHOM 06yc/i10B/1€HO 3eMNeNo0/1b30BaHMEM TeYyeHUne
XX Beka (Kaplan et al., 2012).

Mbl U NNAHETA B LLE1IOM, U POCCUA —TEPAEM JNIECA. CoxpaHeHWe 1 pa3BeaeHNe NecoB — OCHOBHOM cnocob cBA3bIBaHUA
aTMocdepHOoro yrnepoaa, No3BoAaAoWmMn XoTa bbl oT4acTM cbanaHCMPOBaTb MOLLHbIE BbIOPOCHI YINEKMCNOro rasa B atmochepy npu
ckuraHum npupogHoro tonaunsa (IPCC, 2013; Bropoit oueHouHbIN.., 2014; KokopuH u dp., 2013).



OLIEHKA N/IOLLLAAU NECOB EBPONMbI 1000 JIET 10 HALLEW 3Pbl U B 1850 roAy
(Kaplan et al., 2009)
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AD 1850 g & T Ewe aABe TbicAYM NeT HasaA neca nokpbiBanm 80%

% naouwaam coppemeHHon Esponbl, a ceroaHa 310 34%

(skntoyana neca Poccun). B 3anagHoit EBpone
BblpybKa neca goctmrna  makcumyma B CpegHe-
BEeKOBbe. B OCHOBHOM nec CBOAUAWN [ANA  HYXA
CeNbCKOro x03AMncTea, n K 1700 rogy B EBpone 6b110
yxe okono 100 mnH. ra nawHn. B TeyeHme XX Beka
naowaab nawHu yeenmumnacb Ha 80 MAH ra
(Williams, 2006), a neca mectamm McYe3NM MNOYTH
NONHOCTbIO.

PekoHCTpyKUMA naowaam necos Mwupa
MOKa3blBaeT, YTo B Hauyane ronoueHa (10 Tbic. net
Hasaa) naowaab necos B Mupe coctaBnsia noytn 6
MApa, ra, nanm okono 45% cywwu (Williams, 2006).
YBeNnumMBaoLWanca aHTPONOreHHaa AeATeNbHOCTb
npuBena K CHUXKeHUo naowaan Ao 4 mapg ra, novtm
Ha 2 MapA4 ra neca ucyesnnm K Havany XXI Beka
CKOPOCTb obe3neceHns goctTuria makcumyma (bonee
7 mnH ra/roa) (MhobanbHasa oueHKa..,, 2015). Mo
oueHKkam FAO, ecnn neca 6yayT coKpauwaTbCa C TOM
¥e cKopocTblo, To yepes 800 net ux He byaer.

4000 BC

%

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
[lona NoKpbITOM ecom Naowaam




3AK/TIOMEHUE

Teopua 6MoTnueckoro Hacoca atmocepHoi Bnarn, cosgaHHaa B. I. lopwkosbim 1 A. M. MaKapbeBoi, Ha
rnobanbHOM YpOBHE pa3BUBAET NpeAcTaBNeHNA 3HAMEHUTbIX 3Konoros (BepHaackuin, 2012; Oaym, 1975) o Tom, HAaCKONIbKO
BE/IMKa PO/b }KMBOTO BELLECTBA B U3MEHEHUWN HaLLEN N/IaHETbl C MOMEHTA 3aPOXKAEHMA HA HEWN XKUSHMW.

BoccTaHOBAEHME NPUPOJHOrO 1eCHOro NOKPOBA CO BCEMMU €Le COXPAaHUBLLMMUCA Ha 3eMne ero obutatenamm
(*KMBOTHbIMU, pacTeHUAMMU, rpubamu, n NpeacTaBUTENAMMU APYTUX LAPCTB) NO3BOIUT B 3HAYNTENIbHOM MEPE BOCCTAaHOBUTb
3KocUCTEMHbIe GYHKLUUM, HeobXoAMMble ANs YCTOMUYMBOIO CyLLECTBOBAHMA Ye/I0BEUYEeCTBa.

BoccTtaHOBAEHME NPUPOJHOr0 1eCHOro NOKPOBa HOPMaNN3yeT rTMAPO0NOTNYECKUIA U TEMNEePaTYPHbIN pexum, byaeT
cnocobcTBoBaTbL BOCCTAaHOBAEHUIO Bonee 61aronpuUATHOrO KNMMmaTa (YMeHbLIEeHUIO 3acyX, HAaBOAHEHWI), YBENNYNUT
NPOAYKTUBHOCTb U BMOpasHoobpasne 1, 0T4aCcTU, YMEHbLIUT rnobanbHOe noTenseHme.

PeweHune npobiembl BOCCTAHOBEHUA NPUPOAHOIO IECHOTO NOKPOBA 3aBUCUT OT OCO3HAHUA HaceneHuem 3emnu
HeobXo4MMOCTN aKTUBHbIX AENCTBUI HA Pa3HbIX YPOBHAX opraHM3aunn bnuochepbl 3emnun: oT ypoBHA TEppPUTOPUN
KOHKPETHOro MOCe/IeHUA A0 YPOBHA NJIaHETbI B LE/IOM.

Hay4yHaa ocHOBY AnA aKTUBHbIX AeNCTBUI pa3paboTaHa U COBEPLLUEHCTBYETCA B HAyKax O COBPEMEHHOM KU3HU
Mpupoabl — B 3KONOrMU BUOCUCTEM N O NPOLLION }KN3HU NMpUpoabl — B UCTOPUYECKON IKONOTUN.

B skonornn 6uocuctem paspabotaHbl NpuemMbl U METOAbI OLEHKU COCTOAHUA U COCTaB/IeHMA NPOrHO30B Pa3BUTUA
AanbHelwen *K1U3HN pasHbix 06BEKTOB: OT opraHu3ma (ocobu) 40 Bcen COBOKYMHOCTM XKMBOTro Ha lNnaHeTe.

B nctopunuyeckoit akosormm paspaboTaHbl METOAbl PEKOHCTPYKLIMU KMBOTO MOKPOBA U UCTOPUA NPUHLMUMNAJBHBIX
pa3pyLlnTeNbHbIX U3MeHeHuM Mpupoabl YeTOBEKOM 3a NocneaHUe TbicAYeneTus.

OcHOBbI 3K0/10rMKM BUOCUCTEM U UCTOPUUECKOM IKOJIOrMU U3/IOXKEHDbI B CNeAYIOLWMUX Npe3eHTaLuax-
NeKuuax.
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