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3ajgadya XOpOIIEro MPOTHO3a SBISETCS HEMPOCTOM Jake B KPaTKOCPOUHOM
nepcrekTuBe. [loCKONBbKY 1€TepMUHUPOBAHHBIE CHUCTEMBI B CHIIYy HEJIMHEHHOTO
B3aUMOJICHCTBUS UX DJIEMEHTOB OUYE€Hb YYBCTBUTEIBHBI K HEOOJIBIIUM U3MEHEHUSIM,
JUIa, COCTABJISIONIME MPOTHO3BI, JOJKHBI HMCKaTh W HCIOJIBb30BaTh (PaKThI,
COOBITHSA, KOTOpbIE UMEIOT TMOTEHIHANl K OONBIIMM HU3MEHEHHUAM. 3ajady
NPOTHO3UPOBAHUS MOKHO CPaBHUTh CO COOPKOI TOJIOBOJIOMKH-TIA33ja, TAE W3
MaJ€HbKMX KYCOUYKOB IIPUXOJUTCA BOCCTaHABIMBATh IOJIHYIO KapTUHKY. OTH
JeTalld, @ TOYHEee COOBITUSA, MBI Oy/IeM UMEHOBATh «C1AObIMU CUSHANAMUY .

Ha nHacTosimimiik MOMEHT psii CYIIECTBYIOIIMX AKTYaJbHBIX 3a/1a4 HEJIMHEWHOU
JTUHAMHUKHU CBSI3aH C CO3/IaHMEM MOJIENH, KOTOpasi CMOXKET MpeacKa3aTh COCTOSHUE
CHUCTEMBbl Ha OCHOBE aHalM3a JAaHHBIX HaOmoneHuil 3a Hed. TeM He MeHee,
M3BECTHO, YTO MPU PELIEHUHU TAKOr0 poja 3aJlad MCIOJIb3yeMbll ammapaT objaaaaet
HauOosbe >PQPEeKTUBHOCTBIO, KOTJa pPa3MEPHOCTh MOJEINU OTHOCHUTEIBHO
HEBEJIMKa. OTO CBSA3aHO C «IPOKISTHEM Pa3MEPHOCTH», MOPOXKAAIOLIEM
HKCIOHEHIIMAJIBHBIN POCT YMCiIa HEOOXOAMMBIX JTaHHBIX [1].

K npumepy, 3TuM 0OBsicHsI€TCS CTAOWJIbHBINA, HO MEUICHHBIH POCT TOYHOCTH
MPOTHO30B MOT0/bl. J1J1s1 MOBBINICHUS IPABUILHOCTH MIPOTHO3A CJIEIYET YMEHBIIATh
pasMep CeTKH, WCIOIb3yeMOl Il oToOpaxeHus: armocdepbl (IMOCKOIBKY
npejcraBieHue MHGOpPMALMM B KOMIbIOTEpe AUCKpeTHO). He cTout 3a0biBaTh M
PO BpeMsl, MOCKOJbKY B KOMIBIOTEPE OHO TOXE HE MPEJICTABICHO HEMPEPBIBHO.
[Tonydaercs, 4TOOBI YBEIMYUTHh TOYHOCTH MPOTHO3A B JIBAa pa3a, BHIUHUCIUTEIBHYIO
MOIIIHOCTh KOMIIBIOTEPOB CJIEYET YBEIUUNUTD YKE B 24 paza [2].

CornmacHo 3akoHy Mypa, BBIYMCIHMTENbHAs MOIIHOCTh  IPOILIECCOPOB
yABauWBaeTCs KaxJple 24 Mecslia MPU COXPAaHEHUM UX CTOMMOCTH (IO KpahHen
Mepe, /10 HacTosIIero MomeHTa) [3]. 3HauuT, AJis NOBBIIMICHUS! TOYUHOCTH MPOTHO3a
MoTroJsl B 2 pa3a HaM HYXKHO >XKJaTh kKak MUHMMYM 8§ ner. Kak moxaswiBaeT
MpaKTUKa, MPUMEPHO C TaKOW YacCTOTOW OOHOBISIOT CBOM KOMITBIOTEPHI BEAYIIHE
MeTeopoJioTHuecKue Jadboparopu [2].

3amauu 60IBIION Pa3MEPHOCTH PEIIaeMbl M CBOJIMMBI K MEHBIIICH pa3MEepHOCTH,
MIOCKOJIBKY  ¢pazosvie  npocmpancmea  (IPOCTPAHCTBA, TIE€  IPEACTABICHBI
MHOKECTBa BCEBO3MOXKHBIX COCTOSIHMM CHCTEM) 3a4acTyl0 HEOIHOPOIHBI. B
pe3ylIbTaTe Yero COCTOSIHUE CHCTEMbI HEPEIKO MOXKET ObITh ONMHUCAHO HEOOIBIINM
KOJIMYECTBOM TEPEMEHHBIX (MMEHYEMbIX napamempamu nopsoka), a OCTaJIbHbIE
MIEPEMEHHBIE UMEIOT CTOJIb MAJIOE BIMSIHUE, UTO SIBJISIOTCS HECYLIECTBEHHBIMM IS
XapaKTEPUCTUKH MOBEJACHUS CUCTEMBI.
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B pesynbrare momoOGHOro pojaa KOMMAaKTHU(PHUKAMU 0oOpa3yeTcsl MpOeKIus
Majoi pa3sMepHOCTH. B 0co00 CHOXHBIX cCiy4asiX, Takhe HPOEKIUH MOTYT
UCII0JIB30BAThCS B OTPAHUYCHHBIX 00JIACTAX, MPUUYEM MPOSKIIUU MOTYT OTINYATHCS
OT 001acTH K 00J1acTU. DTH 001aCTH UMEHYIOTCSI Py CllaMU.

CymectBytoT ob6mactu (a3oBOr0 MPOCTPAHCTBA CHUCTEMBI, IJI€ TOCTPOCHHUE
MPOCKIMKA Majol Pa3MEPHOCTH HE MPEACTABIAECTCS BO3MOXHBIM. OTH 00JacTH
Ha3bIBAIOTCA  Oofcokepamu. JInsl WX  ONUCAaHUS YXKE HCIONB3YIOTCS — Kak
CTOXaCTUYECKHE METOJbl, TaK U SMIUPHUYECKHE MpaBuiia NpUOIIKeHUs. Takum
00pa3oM, Mbl IPUXOJAUM K TOMY, 4TO (pa30BO€ MPOCTPAHCTBO JIETUTCS HA JIBE YaCTH,
KaXKJ1asi U3 KOTOPBIX OMKCHIBAETCS KapIMHAIBHO Pa3HBIMU CIIOCOOAMU.

Jlj1s GONBIIMHCTBA JIOICH KPU3UCHBIE SBICHUSI U KaTaCTPO(bI MOSBISIOTCS KaK
OBl «BAPYT», MOCKOJIBKY MOKHO MPEIIOJIOKUTh, YTO B OOJBIIMHCTBE CIy4aeB Mbl
B3alMO/JICICTBYEM B paMKax O0OJacTH MeJIeHHOro nBuxkeHus. Ha camom gerne
OONBIIION  OMBIT HMCTOPUYECKOTO M  TMOCTKPU3UCHOTO aHaln3a, a TaKxke
pacCMOTpeHHasi Teopusi TNPUBOJUT HAC K OOpaTHOMY YMO3aKIIOUEHUIO:
MPAKTUYECKH BCE KIFOUEBBIE COOBITHSI MMEIOT CBOETO poja Ipea3HaMeHYIoIne
SIBJICHUSL.

NHTepecHbIM cilydaeM sIBisieTCs XaldeHICKOe 3eMJIETPSICEHUE, POU30IIEIIIEe
BeuepoM 4 depans 1975r. OHO UMeno TOCTaTOYHO OOJBIIYI0 MarHUTyay M 7,3.
Torma mpou3sonuia €IMHCTBEHHAsl yCHEIIHAs SBaKyalusi Mepej] HaJBHUrarolieics
karactpodoit Takoro pojaa [4]. OgHako rIaBHYIO POJib 37I€Ch CHITPAd HE CTOJIBKO
CEHCMOJIOTH, CKOJIBKO TpaklaHe TopoJia, KOTOphle OOpaTWiIM BHUMAaHUE Ha
OTKJIOHEHUSI B TIOBEACHHHM JKHBOTHBIX, O uéM cooOmami B MECTHYIO
aAMUHHUCTpALUIO. JIMIIb HECKONbKO MO3kKE CEHCMOJIOTH MOATBEPAUIU YTPO3y,
MOCJIe 4YeT0 MECTHOM aJIMUHHCTpAIell ObUIO peleHo 9BaKyrupoBaTh HaceseHue [5].

DTO OJIMH U3 HEMHOTHUX CIIYy4aeB yIauHOr0 MPOTHO3UPOBAHUSI.
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B Hacrosimee BpeMsi pa3BUThl MEXAHM3Mbl YIPABICHUA KaK MEIKHUMU
CUCTEMaMH, OpraHM3alUsAMH, TaK M CHCTEMaMH C OOJBIIMMH PECYpCaMH, C
OONBIIMM  KaJpoOBBIM  pE3epBOM, CO  CIOXKHOW opranmzamnueii. Bormpoc
3¢ (HEeKTUBHOCTU YNPABICHUS TAKUMHU CHUCTEMaMHU SIBIISIETCS OJHUM M3 KIIFOUEBBIX,
TaK Kak BCE yNpaBJICHYECKUE ACHCTBUS JOJKHBI ObITh HANpaBlIE€Hbl Ha TO, YTOOBI
BEPOSTHOCTh MPUHATUSA OIIMOOYHBIX MAEUCTBHI cTana HauMeHblued. bombiine
MEXaHU3MbI JOJDKHBI paboTaTh KaK 4achl, XJIATHOKPOBHO, Oe3ommubouHo, 0e3
JUIIHUX JBUKEHUH, HO 3TO HE 3HAYUT, YTO OOJIBIINE KOMIAHUU JIOJDKHBI OBITh
KOHCEPBATUBHBI U BCE BpeMs MPUIEPKUBATHCS JIHILb OJJHOM CTpaTeruel pa3BUTHSL.
DT0 HE BO3MOXHO, TaK KaK pBIHOYHAs cpela O4YeHb OBICTPO pa3BHUBAETCS, U
HEO0OXOJIMMO BCETJla TOYHO U BOBpPEMSI OTBeYaTh Ha MOTpeOHOCTH pbiHKA. Ho Ha
OpPraHU3allMOHHYI0 CTPYKTYpY 3aTpayuMBaTh MHOTO pPECYpPCOB HENb3s, HHAYe
CPEICTB AJI JAOCTHXKEHHS Liesiell OyayT MpocTo HenocTaTtoyHo. MIMeHHO mosTomMy
HEO0OXO0JIMMO BBICTPAUBATh TAKYIO CTPYKTYPY, KOTOpas B MITATHOW CUTyaluu Oyaet
paboTtaTh MakcUMaNbHO I(P(HEKTUBHO U ¢ HAUMEHBIIMMH 3aTpaTtaMu. bomee Toro,
HE00X0aMMO, YTOOBI JaHHAsI CTPYKTypa U B KPU3UCHOM cUTyalluu padboTaia Takxke
s dexTrBHO, OblIa BapUAaTUBHON (MOTJa «IOACTPAaWBATHCS» TOJ] PA3THUHBIC
BHEIITHHIE U BHYTPEHHHUE CHTYAIlUH).

MOoXHO TNpUBECTH MHOXKECTBO MHOTOKOMIIOHEHTHBIX CHCTEM, TaKHUX Kak
XOJNJAWHIY, KpPYIHbIE KOMIAHUHM, KPYNHbIE MEXKIyHAapOJIHbIE KOMIIAHUH,
TpaHCHAIlMOHAIbHbIE KOMIaHuM. B mpupone moboi mporecc pa3BUBAeTCS U
IIPOTEKAET 110 HEKOTOPHIM NPUCYIIUM €MY 3aKOHOMEpPHOCTIM. Mexy mpoueccaMmu
B IMpHUPOAE CYUIECTBYIOT B3aMMOCBSI3M, Ojlarojapsi KOTOPBIM BCE HPOLECCHI
B3aUMOJIECTBYIOT APYT C APYroM. B pe3ynprare Takux BO3JEUCTBUN MPOUCXOAAT
pa3IMyYHbIE OTKJIOHEHHUS OT NEPBOHAYAIBHOIO Pa3BUTHUS MPOLECCA, U OH NIPOTEKAET
no Oojee CIOXHBIM 3aKOHOMEPHOCTSIM. BHemiHue BO3A€WCTBHS Ha Mpoliecc
pa3zeNsItoTCs Ha YIpaBJsIolue, IpelHa3HaueHHbIe 11 U3MEHEHUs X0/1a mpolecca
U CcilydYaiiHble, HempeaHaMepeHHble. IMEHHO MOATOMY HEOOXOAMMO BBISBISTH U
BBICTPanBaTh TaKHE MPOLECCHI, KOTOPBIMU MOXHO U HY>KHO YIPaBJIATh, KOTOPBIE HE
OyAyT ciy4yallHBIMHM, HE 3aCTaHyT Hac BpacIUIOX M He TOBJIEKYT 3a coOou
KPU3UCHYIO cuTyauuio. Hawmyummii BbIOOp YHpaBISIONIMX BO3ACHCTBHIA U3
MHOYXECTBA BO3MOXHBIX C yYETOM OTpaHMUYEHHH M Ha OCHOBE HH(pOpPMAIUUA O
COCTOSIHUU YIPABJISIEMOro OOBEKTAa M BHEUIHEH Cpe/bl Ha3bIBAETCA ONTHMAaJIbHBIM
(unu 3¢ deKTUBHBIM) yIIPABICHUEM.

Bonpoc s¢dextuBHOCTH H3MEHEHUH B MHOTOKOMITOHEHTHBIX CHCTEMaXx BeChMa
akTyajieH. B mepByro ouepenb paccMaTpUBAETCSl HECKOJIBKO KIIIOUEBBIX BOIIPOCOB.
Kakue u3MeHeHus HEOOXOAMMO TMpUHUMATh A yinyumeHui? Kak wacto Hamo
NepecTpanBaTh OPraHM3ALNI0, HEOOXOAMMO JIM YacTO HCIIONb30BATh PaJUKaIbHBIC
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npeoOpa3oBaHMs, KOTOPOE OMMOOYHO HCHOJIB3YIOT OYEHb YacTO B HAIE BpeMs?
[Touemy He HY)XHO OTKa3bIBaThCsl OT YMEpPEHHBIX mpeoOpa3oBanuii? Kakue
TEKyIIMEe W3MEHEHHMs HeoOXOoAMMO BbIACHATH? Wam  Jywiie  BBICTPOUTH
HeusMeHsemoe (¢yHKuuoHupoBaHue? Kakue npu 3TOM OCHOBHBIE H3MEHsEMBIE
Opolecchl HAAO0 BBIACHATh - TAKXKe BAXKHBIM BONPOC ISl YNpaBICHUSA
OpraHu3aIUueH.

B MHOroOKOMIOHEHTHBIX CHCTEMax 4acTO HEOOXOAMMO MPUHUMATh U3MEHEHHS
U3-3a CJI0KHOM U 4acTO U3MEHSIIOIIENCS 3aKOHOJaTeIbHON 0a3bl rocyiapcTBa, U3-3a
4acTOro IUKJIa W3MEHEHUH TEXHOJIOTMH, phIHOYHOTO crpoca. lLlenecooOpasHo
paccMOTPETh ATO HA MPUMEPE XOJANHTA (AaKIIMOHEPHOW KOMIIaHUH, UCTIOIb3YIOLIEN
CBOM KamuTaj Ui NpuOOpPETeHUs] KOHTPOJIbHBIX AaKETOB aKIM APYTrux KOMIaHUN
C LIETIbI0 YCTAHOBJIEHUS TOCIOACTBA U KOHTPOJIS HaJl HUMM), KaK OJHOM M3 caMbIX
CIIOXHBIX OpPraHW3allMOHHBIX CHUCTEM. OKOHOMHUYECKas CYIIHOCTb XOJIIUHTA
3aKJII0YAETCS B CHHEPTreTUYecKoM 3(Qekre: CyMMa MHTEIPUPOBAHHBIX KOMITAHUMA
BO TJaBe€ C MAaTepUHCKOM KOMIaHuWed JocTUraerT OoJbIIUX (UHAHCOBO-
HPKOHOMHYECKUX T[IOKa3aTejei, 4eM CyMMa paBHBIX OTIEIbHO JeHCTBYIOLINX
komnaHui. CuHepreTudeckuil >PQPeKkT BO3MOXKEH TOJIBKO IpPHU OINPEACIEHHOM
0o0pa3oM IOCTPOCHHOM B3aUMOJICHCTBUM KOMIIAHUI, KOrJa BKJIAJd KaXIAOH
HamnpaBjIeH Ha JOCTIKEHHE OoOmell Ienum XoiauHra. OToro M jaoduBaercs
yIpaBlieHEll B MHOIOKOMIIOHEHTHBIX cHcTemax. HeoOxoaumMo BbICTpauBaTh
KOHKYPEHTHYIO CUCTEMY, KOTOpasi MOXKET BIIUAThH, a HE ObITh O] BIUSHUEM PBIHKA,
KOTOpast He OOUTCS M3MEHEHUH, HO M JIOJKHA CTPEMUTHCS K Hjealy, UMEHHO TaK
pa3BHUBasiCh.

Cetiuac B Poccum oTdeTnmBO HAOMIOHACTCA TEHACHIUS, KOrJa JOCTAaTOYHO
OoJIbIIIOE KOJNMYECTBO KOMMAHMK padoTaeT MO MPHUHLHUIY XOJAHHIOBBIX, XOTS
IOPUIMYECKH HE HWMEIOT COOTBETCTBYIOLIEro craTyca («1o cOOCTBEHHBIM
COOOpaKEHUSAM»), U KOJIMYECTBO TaKUX KOMIIAHUM YBEIMYUBACTCS.

AHAJIN3 KOJIMYECTBEHHBIX TIAPAMETPOB
CEJIbCKOXO3SAMCTBEHHBIX 3ACYX MHPA
IIaceukuna B.IO.

OI'BYH Uncmumym 600mnbix npodiem Poccuitickou akademuu HayKk
Mocksa, Poccus
pasedkina2l@yandex.ru

3acyxu, Hapsy C HaBOJHEHUSIMHU U 3€MIIETPSICEHUSMU, NIPUHAJIEKAT K YUCTY
HaubOoJsee KaTacTpopuyecKux MPUPOAHBIX siBiIeHH. Hamu 3aBepuiena pabora mo
CO3JaHMIO JIEKTPOHHOU 0a3bl JAHHBIX MO CEJIbCKOXO3SMCTBEHHBIM 3acyXaM MHpa,
coneprkamas nHpopManuto 6omnee yeM o 2400 3acyxaM. ITO TTO3BOJIMIIO BIIEPBHIC
POAHATN3UPOBATh KOJMYECTBEHHYI0 WH(GOpPMAILIMIO MO 3acyxXaM B IJI00aJIbHOM
macmirade. [lepuoa BpeMeHH, 0XBaueHHBIM JaHHBIMH 3J1EKTPOHHOM 6a3bl — ¢ 1900
no 2016r., ogaako Hanbosiee MoMHas UHGOPMAIMS UMEETCs, HAUMHAs IPUMEPHO C
1980r. Bcero 6a3a maHHBIX COJAEPKHUT CEMb KOJHMYECTBEHHBIX IMapamMeTpoOB: JaTa
Hayaja 3acyxu (B Mecslax), MNPOJODKUTEIbHOCTh 3aCyXH, Treorpaduueckue
KOOpJMHAThl LIEHTpa PpEruoHa 3acyxH, MaTepuaibHble YIIEpObl OT 3acCyXH B

50


mailto:pase4kina21@yandex.ru

COIMOCTaBUMBIX (PMHAHCOBBIX EAMHUIAX C Y4eToM HHGUIUM, oOllee YuciIo
HOCTPAJaBUIMX OT 3aCyXH, YUCIIO CMEPTENbHBIX ciiyyaeB. Kpome Toro, 6aza gaHHBIX
COJIEP)KUT OyKBEHHbIE NepeMeHHbIe. L{eHTphl pEerMoHOB 3acyX MOMEIIEHBI Ha PHC.
1. Kapra mnoxa3piBaeT, 4YTO, KOJMYECTBEHHO, Hauboyiee dacTble 3acyXu
HaOmogaroTcst  Ha  mosiyocTpoBe  MHjmoctaH, B BOCTOYHOM — yactu
IPU3KBATOPUATBHON 30HBI AQPUKH, B I0Or0-BOCTOYHON A(pHKe, B I0r0-BOCTOYHOM
Asun.

Ha puc. 2 nokazana 6osee 00001IeHHas KapTHHA II100aJIBHOTO paclpeieieHus
PETHOHOB 3aCyX — CpEeIHEe paclpejieleHHe LEHTPOB ATUX KaTacTpo(pHUuecKux
SBJIGHUN N0 MIMPOTaM. XapaKTEPHBIM SBISIETCS TO, YTO KAYECTBEHHO Ipaduk Ha
puc. 2 TOX0X Ha Trpa@uUK IIHPOTHOTO pacHpeieseHus] LEHTPOB PErHOHOB
HaBogHeHui (puc. 3 w3 [1]). B To ke Bpems, rpaduk Ha puUC. 2 HAXOIUTCS
NPAKTUYECKH B MPOTHUBOGA3e € IMIMPOTHBIM DPACIPEACIIEHUEM CPEIHUX TOJO0BBIX
3HaueHUN cinosi cTtoka. OTMeueHHble (PakThl O3HAYAIOT, YTO 3aCyXU B OoJbLICH
CTENEeHU, YEeM «IIPOTHUBOIIOJIOKHOE» KaTacTpo(uueckoe SsIBJICHHE, CBSI3aHHOE C
BOJIHBIM (DaKTOPOM, - HABOJIHEHHSI 00YCIIOBIEHBI IPUPOAHBIMH (PAKTOPAMH.
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Puc. 1. Kaproguarpamma IEHTPOB PETHOHOB CEIbCKOXO03HCTBEHHBIX 3aCyX 3a IEPUOJ C
1900 1o 2016 rr. ITonoxuTenbHbIE M OTPULIATENBHBIE 3HAYEHUS] IIUPOT U JOJITOT (B
rpagycax) 0003HayarOT COOTBETCTBEHHO KOOPAHHATHI B CEBEPHOM U I0’)KHOM, B BOCTOYHOM
1 3aI1aJTHOM TOJTyILapHsIX

Cy11ecTBEeHHBIM TTapaMETPOM 3aCyX SBJISIETCS UX MPOAOIKUTEILHOCTE. Ha puc.
4 mokaszaHa THCTOrpamMMa, OTpakarollas TUIOTHOCTh BEPOSTHOCTU JUIMTEIbHOCTEH
3acyx. CrulonmiHas JHUHHMS — TIOJIOTHAHHOE K THUCTOTpaMMe aHaJMTUYECKOe
(reomeTpuyeckoe)  pacnpenenenue. CpeaHsisi  NPOJOJDKUTEIBHOCTh — 3acCyX
cocTaBlisieT OKoJo 4,5 MecslleB, 4YTO Ha TOJATOpa MOpsaKa OOJbINEe CpenHen
MPOJIOJKUTENIBHOCTH HABOJAHEHUH O TaHHBIM [ 1].
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Puc. 2. PacnpeﬂeneHI/Ie HEHTPOB 3aCyX IO MHUPOTaM. KpI/IBaH JIMHUS — alllIpOKCHUMalus
MCTOIOM MPOCTPAHCTBECHHO-B3BCHICHHBIX HAMMCHBIINX CPECAHUX KBAJIPATOB
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Puc. 3. Cpennee pacnpeeneHue 1o mupoTam TOJ0BBIX CI0eB cToka (1) u pacnpenenenue
IO MUPOTAM IIEHTPOB PETMOHOB HABOTHEHHH (2)

BaxHoli mpoGieMoil sBIsieTcs XapakTep W3MEHEHHs NapaMeTpoB 3acyX H
ymepOoB oT 3acyx mo BpemeHu. llupoko pacmpocTpaHeHO MHEHHE O TOM, YTO
BCJIEJICTBHE TJ00ANBHOTO TMOTEIUICHUSI KaTacTpO(UUYHOCTh TaKUX MPUPOIAHBIX
SBJICHUH, KaK 3aCyX M HAaBOJHEHHUM, Bo3pacTaeT. OTHAKO KOJIMYECTBEHHBIN aHAIN3
HE TNOATBEPKIACT ITO NMpeAnoyiokeHue. Tak, Ha puc. 5 MOKa3aHbl U3MEHEHUS BO
BPEMEHHU CPEIHEH INMPOJOJKUTEIBHOCTH 3aCyX, @ Ha pUC. 6 — U3MEHEHHUs 4HuCell
nocTpafaBIIMX OT 3acyX Jojed. Kak mokaspiBaioT rpaduku, KaTacTpo(UIHOCTDH
3aCyX 3a aHAJIM3UPYEMBIM IIEPUOJ BPEMEHH HE TOJIBKO HE BO3POCIA, HO Jaxe
NOHM3WJIACh — BIPOYEM, HA CTATHCTUYECKH HE3HAYMMyo BennmuuHy. OOpartum
BHUMaHHE Ha TO, YTO yKa3aHHbIe I'paUKU OXBAaTHIBAIOT IEPHUOJA BPEMEHHU C
cepenunbl 1960-x rr. mo Hacrosuiee BpeMs — MEPUOJ, HA KOTOPBIM IMPUXOAMIOCH
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HaubOoJsee OBICTPOE TMOBBINICHHE TI00aIbHOM TemmepaTypbl (MPeanoNoKUTEIbHO,
BCJIE/ICTBHE MAPHUKOBOTO 3 (deKTa).
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Puc. 4. 'ucrorpamma gurenbHoctel 3acyx. CruioniHas IMHUS — aHAJTUTHYECKOE
(reoMeTpuyeckoe) pacipeaesieHue, NoJOTHAaHHOE K THCTOrpaMMe METOJI0M
IIPOCTPAaHCTBEHHO-B3BEILICHHBIX HANMEHBIINX CPEIHUX KBAJAPATOB
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Puc. 5. XpoHnonornueckue u3aMeHeHUs JJIUTEIbHOCTEN 3acyx (B Mec.). [Ipsimas nuHus —
JTMHEWHas armpoOKCUMAIIHS METOJIOM TIPOCTPAaHCTBEHHO-B3BEIIICHHBIX HAUMEHBIIINX
CpPEeIHMX KBaJpaTOB
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Puc. 6. XpoHonoruueckue n3MeHeHHs 0OLIEro Yucia MOCTpaJaBIInX OT 3acyX. [Ipsamast
JIMHUA — JTMHENHHAas alpoKCUMAalKs METOAO0M NPOCTPAHCTBEHHO-B3BEIIEHHBIX
HaUMEHBIINX CPEHUX KBaJIpaToB
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MAJIOBOJIBE B BACCEWHE JOHA 2007-2015 I'OJIOB:
HNPUYUHBI U ITOCJTEACTBUSA
HNianu B.I1., Kupeesa M.b., 'onuapos A.B.
Mockosckuii cocyoapcmeentulll yHusepcumem umenu M.B. Jlomonocosa
Mocksa, Poccus
vladilich4@mail.ru

Bacceiin p. Jlon 3anuMaer mimomanas 422 Thic. KMZ, Ha KOTOPOM B HACTOSIIUU
MOMEHT TMPOKUBAET OKOJO 29 MiH. yenoBek. Pexa um ee NPUTOKH SIBIISIIOTCS
OCHOBHBIMM MCTOYHMKAMHU BOJbI I HaceneHus. Taxxe J[OH W3apeBiie ClaBUiICS
CBOMM OHOpa3HOOOpa3WeM M YHUCICHHOCTHIO OpPraHW3MOB, OOpa3yHIIUX €To
BOJIHBIE W TMOWMEHHBIE »JKOcUCTeMbl. (OJHAKO B HACTOSIIEE BpeMs U3-3a
AHTPONIOTEHHOM HAarpy3KH W KIMMAaTHYECKMX MW3MEHEHUM OTH IIOKAa3aTellx
3HAYUTEIBbHO CHU3WINCH. ManoBOAHBIM MEPUOJ, HE HMEIOLIMKA aHAJIOroB 10
MIPOJIOJKUTEIIBHOCTH 32 BCHO HMCTOPHUIO HAOMIOJEHWN B 3TOM OacceiiHe, MOXKeT
MIPUBECTU K KaTaCTPOPUIECKUM TOCIEACTBUAM. JJaHHOE HCClIeIOBaHKE TTOCBAIICHO
KOMILJIEKCHOMY aHajJIu3y BO3HHUKIIEro Ha p. JloH ManoBoabs. B pamkax paboTbl
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MIPOBOJMUIIOCH ~ HMCCJIEJOBAHUE  MPOCTPAHCTBEHHOTO  pacCIpelesieHUuss  CTOKa,
BBISIBIICHHE THIPOMETEOPOJIOTNYECKUX MPUYUH MaJIOBO/Ibsl, BIUSHUS MaJlOBO/Ibs Ha
HKOCHCTEMBI B 0011IEM, U UXTUO(PAYHY B HACTHOCTH.

Pacuer axomorudeckoro croka mpooauiics mo meroauke B.I'. Jlyoununoit [3].
BrissicHMIIOCH, YTO BOCCTaHOBIIEHHBIN cTOK Tpex JieT (2011, 2014, 2015 rr.) MeHbIIIe
0a30BOr0, B CBSI3U C YeM OOBEMBI JIOMYCTUMOIO U3BATHUS ISl 3TUX TOJOB BeChMa
MaJibl, B0103a00p BO3MOXKEH JIUIIb JJIsl IPUOPUTETHBIX NoTpeduteneii. Kpome Toro
0Ka3aJIoCh, YTO IPH pacyeTe TaKUX MNapaMeTpOB, KAK KPUTUUYEKHUI CTOK U CTOK
0a30BOro rojla UX BEJIMYMHA MEHSIETCS B 3aBUCUMOCTU OT TOTO, YUUTHIBAEM JIU MbI
MEePUO/I MAJIOBOIbs UK HET. bbUT MPOBEIEHBI OMBITKU BBISBICHHS 3aBUCUMOCTEN
MEXIYy KIMMaTHYeCKUMHU MapameTpaMu (TeMIeparypa BO3AyXa U OCAJKH) HU
pPEUYHBIM CTOKOM 3a pa3jInuHbIe Nepuobl. B pe3ynbrare okazanock, UTO U3MEHEHUS
KIIMMAaTHYEeCKUX (PAKTOPOB HE CTOJb 3HAUYMUTENbHBI, YTOOBI CTaTh €IMHCTBEHHOM
MPUYMHON MajoBOMbs. JlaHHBIN BBIBOJ MO3BOJISIET TOBOPUTH 00 aHTPOIOTEHHOM
BJIUSTHUU Ha CHIDKEHHE BOJHOCTH pek B Oacceiine JloHa.

JInsi  OUEHKM BHYTPUTOJOBOIO IMEpPEpaclperesieHUs pPEeYHOTo CTOKa 3a
UCCIEAYyeMbId  MEepUoJ MPOBOAWIACH ero mapamerpusainus. OCHOBHBIMU
BBISIBIICHHBIMH TEHACHIUSMH OKAa3aJINCh YMEHBIIECHUE CPEIHEMECSYHBIX PACXOJI0B
BECECHHUX MECAILIEB M YBEIWYEHUE BOAHOCTH 3uUMHUX. [lo Bcell BuaumocTu, 3TO
CBSI3aHHO C TJIOOQJIBHBIM TMOTEIUICHUEM KJIMMaTa M YBEJIMYCHHUEM YHCIa 3UMHHX
OTTETEIIEH.

[loMuMO BpPEMEHHOIO aHajdu3a CTOKAa BEChbMAa Ba)KHBIM IMPEICTABISIETCS €r0
MPOCTPAHCTBEHHOE HCCIEAOBaHME, TaK KaK BBISIBJICHHE YYacTKOB OacceiiHa,
BHOCAIIIUX MaKCHUMaJbHBI BKJIaJ B MaJIOBOJbE, MOXXET MOMOYb MAaKCHMAaJIbHO
3¢ (PEeKTUBHO TepepacnpeeTuTh X03IUCTBEHHYIO NeITeIbHOCTh. {1 3TOH yacTu
paboTel ObLIa TOCTpOeHa cepust U3 45 KapT pacmhpeferneHusi obecreueHHOCTe Ha
pPa3IMUHBIX TOCTaxX (I KaXJIOTO Toja U MO CPeAHUM 3HAYEHHUSM 32 MaJlOBOJBE)
JUTSL pa3IMYHBIX BPEMEHHBIX TIEPHOJIOB.

B nenom, mo pesynbrataM mpojielaHHONH paboThl yAAlOCh BBISIBUTH OCHOBHYIO
3aKOHOMEPHOCTh MPOCTPAHCTBEHHOTO pAacCHpelesieHus CTOKa B MajOBOJHBIN
Mepuoa: JJIS  BCEX  BPEMEHHBIX  OTPE3KOB  XapaKTEpPHO  YMEHBIICHHUE
00€eCTICUeHHOCTEH OT BepXOBheB OacceitHa JloHa K ero HU30BBSIM.

HabGmromaercs  uepepoBaHMe  OTHOCHTENBHO  MHOTOBOJHBIX H  Oolee
MaJIOBOJIHBIX JIET J1ayKe BHYTPH CTOJIb KOPOTKOro mepuoja. [Ipu sTtom, 3amanHas u
BOCTOYHAsI 4acTh OacceliHa 4acTO MMEIOT aCHMHXPOHHBIA XapakKTep paclpeeicHus
CTOKa, KaK 32 BOJIOXO35MCTBEHHBIE T'O/bl, TAK U 3a OT/EIbHbBIC IEPUOIbI.

ManoBoabe CyIIECTBEHHBIM 0O0pa3oM MOBIUSAIO HAa BOJHBIE KOCUCTEMBI B
Oacceiine Jlona. 3a 3TOT nepuoj HaOMI0AAETCS 3HAYUTENIbHBIN POCT KOHIEHTPALUU
¢utortankrona. [lepBonpuunHamMu pocta MOTYT OBITH Kak OoJiee GIaronpHsITHBIHN
pPEXKUM CKOPOCTEH, TaK W YBEIWUYEHHE KOHIUEHTpAlUuu OUOTEHHBIX 3JIEMEHTOB. B
pe3ynbrare, B MOCJIEAHHME TOJbl MPOU30LUIO M3MEHEHHWE TPOPHOCTH BOAOTOKA,
coriacHo knaccudukauuu Tpudonosoii [12]. Ecniu B MmHOroBoHbIHM neproa 2004-
2006 Tr. KJIacC HIKOCHCTEMBI MOXKET OBITh OILEHEH KakK OJUTOTPOQHBINA, TO B
MaJIOBOJIbe — KaK 3BTPOQHBIN. BricOkue 3HaueHHs] KOHIIEHTpauu (GUTOIIIaHKTOHA
(9,83 mr/m) Morau npuBecTy K AeUIUTY KUCIOPOAa B BOJIE, YTO SIBJISIETCS KpaiiHe
HETaTUBHBIM TSI OOJIBITUHCTBA TPEICTABUTENIEH BOIHOM (IOPHI U (hayHBI.
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Bnusaue wmanoBoabs Ha uxTtuodayHy LlumissHCKOro  BOAOXpaHMIIHUIIA
HEOoJHO3HayHO. Ecnu oneHuBaTh €ro mo BCEM BHAAM, TO MOYHO OTMETHUTh
3HAYUTEIbHOE CHW)XEHHE PBIOHOrO BOCHpPOU3BOJCTBA. OCOOEHHO 3TO Kacaercs
MPOMBICIIOBBIX BHUJOB pbl0. B TO 3Xe BpeMs TEHACHIHMH IO YMEHbBIICHUIO
YUCJIEHHOCTH CETOJIETKOB JIEIIA HET.

JUid TakMx LEHHBIX IMPOMBICIOBBIX pBI0 KaK ca3aH M CyJak HaOIogaeTcs
TEHJACHUUS K POCTY YHUCIEHHOCTH. BO3MOXHOM NPUYMHOW TAKHX PE3YIbTAaTOB
SBIIIETCA YBEJIMYECHHUE KOHIIGHTPAIMU PBHIOBI BCIEJACTBUE YMEHBIICHUS O0bema
BOJOXpaHWIUIIAa. Tak WIM WHAuYe, HO MpHU JANbHEHIIEM CHUXEHUU YPOBHS BOJbI
MOKAa3aTeI YHUCIEHHOCTH CErOJIETKOB, a BCIIEJ 3a 3TUM M B3pPOCIBIX 0CO0ei
HAYHYT PE3KO CHUKATHCA.

B nenowm, o pesynpTaTam npojaenaHHON padOThl OJJHO3HAYHO OIICHUTH BIIUSHUE
ManoBoabs 2007-2015 rr. Ha BOAHEIC YKOCHCTEMBI Oacceitna JloHa citokHO. MOXKHO
JMIIb CAENATh BBIBOJ O TOM, YTO IMPOLECCHl BOCIPOU3BOJICTBA PHIOHBIX COOOILIECTB
CUJIBHO 3aBHCST OT BOJHOCTH p. [oH.

3akiouenne. MalloBOJHBIN TMEPUOJ OKa3bIBAET CEPhE3HEMIlee BIUSHUE Ha
pPEYHbIE CHCTEMBI M HAa BOJOXO3SMCTBEHHYIO AESITENbHOCTh HACENEHUs, KOTOPYIO,
CKOopee Bcero, B Onmumkaiiliee Bpemsi MPUIETCS MepepacipenesiaTh, a BOZMOXHO U
3HAYUTEIIbHO CHUXKATb.

CHuxeHue 3amacoB OOJBIIMHCTBA MPOMBICIOBBIX BHJIOB pbIO B pe3ysbTare
HapylIeHUs] cpeibl OOMTaHMS W YPEe3MEpPHOro BBUIOBA YXKE€ celyac HOCHUT
KaTtacTpouueckuii xapaxrep.

Kpome HayuyHOii HOBHU3HBI paboTa HUMEET TNPAKTHUECKOE MPUMEHEHHE.
[TonydyeHHble  BBIBOABI MOTYT IOMOYb  ONTUMAJbHO  MepepacHpelenuTh
BOJIOXO3SIUCTBEHHYIO JIEATEILHOCTh, C IIENbI0 MUHUMHU3AIMK HEOIaronpusTHHIX
MOCJIEICTBUI U 1JI1 HACEJICHHUS, U JIJIS1 TPUPOIbI.
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HAyyYHblll pyKogooumens: K.2.H, M.H.c. Kupeesa M.b.

JlenHukn SABISIIOTCA OAHOW W3 OCHOBHBIX COCTAaBIIAIOLIMX 3allacoOB IPECHOU
BOJIbl HA IUIaHETe. B HacTosAMi MOMEHT MPOUCXOIUT MPAKTUUYECKH TOBCEMECTHAs
Jierpafanys OJeACHEHUs, MPUBOIALIAs C OJHOM CTOPOHBI K YBEIMYEHHUIO CTOKa
BBICOKOTOPHOM 30HBI, C APYroll — K cpabOTKE BEKOBBIX 3aMacoB MPECHOW BOJbI. B
JTAaHHOW paboTe paccMaTPHUBAIOTCS M3MEHEHHUSI CTOKAa PEK BBICOKOTOPHOUM 30HBI B
CBSI3M C M3MEHEeHUsiMU kinMarta B PecnyOnuke Kupruscran Ha mpumepe OacceitHa
03. Uccrik-Kyns u 6acceiina p. Hapsin.

B nocnennee Bpems B ctpanax Cpenneld A3uu HaOII0gaeTCs HEXBATKAa BOJTHBIX
pecypcoB. K 2000 r. ¢ 1957 r. 3anac Bojibl B J€AHUKAX yMEHbIIWICS HAa 25%, U 1O
cell IeHb MPOoI0IKaT yMeHblaThes. 90% ncnoab3yemMoid BoJIbl B PETMOHE UJIET Ha
HYXKJIBI CeTTbCKOTO X0351CTBa, TaK Kak OoJibIllas 4acTh 00pabaThIBAEMbIX 3eMENIb —
opomaembie 3emin (80%). Tlpu 5TOM 1O CTaTUCTUKE, TOJIBKO TMOJOBHUHA BOJBI,
pacxoJlyeMoil Ha OpOIIEHUE, JOXOIUT JI0 MOJIEH.

[lenpr manHOW pabOTHl - NPOAHATM3UPOBATH JIMHAMUKY KIMMATHYECKHUX
MoKazaTesiel U MPOCIeAUTh UX BIUSHUE HAa CTOK PEK BHICOKOTOPHOM U MPEIrOpHOM
30H pernoHa. Pabora mpoBoamiiack Ha Tpex MacmTabax uccienoBanus. s Hauana
OBbLIT IPOBE/ICH MPOCTPAHCTBEHHBIN aHAN3 TMHAMUKU KIMMATUYECKUX MTOKa3aTenei
U XapaKTEpPUCTUK CTOKa peK pervoHa. [[ns sroro Obuin 00O0OIEHBI JaHHBIE MO
pacxonaM BOJBI Ha THAPOJIOTMYECKUX IOCTaX U JAHHBIE C METEOPOJIOTMYECKHUX
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CTaHIMI, a TakKe MPOBEJIEH aHAJU3 CYIIECTBYIOIIUX UCCIEIOBAaHUN MO JTaHHOMY
pErHoHy.

CornacHo mpoBeJeHHBIM pacyeTraMm, Ha Teppuropun PecnyOnuku Kupruscran
oOHapy>KuBaeTcs MOJIOKUTENBHBIH TpEeH] W3MEHEHHUS OCHOBHBIX
THJIPOMETEOPOJIOTHYECKUX BelnuuH. [loBceMecTHO Ha TEpPPUTOPUU MPOUCXOAUT
YBEJIMUEHUE CTOKA PEK B JIETHUM MEPHOJI, B CBSI3U C YBEJIMYEHHEM TEMIIEPATyphl B
peruone Ha 1-4°C (puc. 1). [IpoucxoauTt yBeJIMYCHHE OCAJKOB B JICTHUH U OCCHHHM
CE30HBI T0/la, B MIOHE HAOMIO/aeTcs MakcUMyM pocta Ha 29%. VYBenaudeHue
TeMIIepaTypsl MO CpaBHEHHIO C TiepuoaoM 1o 1978 r. mpoumsomno Ha 15-45%,
ocagkoB - Ha 5-15% crtoka — Ha 10-50%, a B HEKOTOPBIX MecTax OOJbIIE YeM B JIBa
paza.

[anHbie no Temneparype

0 5 M0 220 Kilometers ek H TeuneparypL % N
—— @ 0
@ 35-15
® 150

Q.
. 15-45

Pexu

:’ Weeo k-Kynb

Puc. 1. Kaprocxema u3MeHeHHI CpETHETOJOBOM TeMIepaTypsl Bo3ayxa (MIepruos 10 1
nociie 1978 r.)

CrnenyromuM ypoBHEM 00001eHN OblT OacceHOBBIN. /{151 3TOrO OBLT BEIOpAH
penpe3eHTaTUBHBINA [1s 3anagHoro Tsaub-lllans 6acceiin p. Kei3pu-Cyy u negHuk
KapabaTtkak. CTOK 10 CpaBHEHUIO C JaHHBIMH HaOmoaeHus A0 1978r. yBenuuwmics
Ha 25%, Temneparypa - Ha 10% u ocanku - Ha 15%. OcHOBHOE M3MEHEHUE CTOKa
BBIJICTISIETCS. B HayaJle Ce30Ha TasiHUS JIEIHMKOB U ero KoHma. Tak, B ampene u
OKTSIOpe MPOM30IUIM CcaMmble 3aMETHbIE HW3MEHEHHUS THMJIPOMETEOPOIOTrHUYECKUX
BelMuuH. Temneparypa Bo3ayxa B OKTs0pe yBenuuniach Ha 153% mo cpaBHEHHIO ¢
JaHHBIMU 10 1978r., 4TO IPUBENO K YBEIMYEHUIO CPEIHETO PACX0/1a B 3TOM MECSILIE
Ha 50%, a MUHUMAaJIBHOTO - Ha 87% (puc. 2).
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Puc. 2. Kaprocxema u3MeHEHHsI CPETHETOIOBBIX PacX0I0B BOJBI 0 U Tocie 1978r.

CrnenyromnmM 93TanoM  SBWJIAch  IOATOTOBKA  BXOJHBIX  JAHHBIX  JUIS
MOJICIIMPOBAHUSA TasHUsA JIEJHUKA C LEJIbI0 JAJbHEUIIETO AaHalin3a BIIUSHUSI
JUHAMHUKK TasHUS Ha JIeJHUKOBOE mNHTaHue pek. [ ampobaumum wmonaenu
HCITONTb30BaJICs JeaqHuk KapabaTkak.

Ilo nMmerommMMces JaHHBIM, BUAHO, YTO MHTECHCHUBHOE TasHUE MPOUCXOIUT YXKE
ceifuac, 4to OyJeT OKa3bIBaTh BIMSHUE HA JICTHUKOBBIN CTOK PEK B MOCIEIYIOIINE
TOMEL.
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rmapPoJoro-rjiasaguoOJOrt9ECKUE UCCIEJOBAHUS PEK
KAIIKATOP U YOH-KBI3BLJI-CYY
ABwioBa A., Buimmosnu E., I'osiocnoii /1., Koauii B., Kopauiosa E.,
Kysbmuna E., Kyaukos B., Makcakos H., fikumosa A.
Mockosckuii cocyoapcmeentulll yHusepcumem umenu M. B. Jlomonocosa
Mockea, Poccus
kate-1996.09@mail.ru, kate.kuzmina.m@gmail.com

I'opnas npaktuka cryaentoB |l kypca reorpadgudeckoro dakymnpreTa Kadeapb
ruaponoruu cymu MI'Y um. M.B. JlomonocoBa npoxoauna B Kuprusuu ¢ 14 no 30
utonis 2016r. PaGoTer mpoBomguiucek B OacceitHe p. YoH-Kb3pn-Cyy, Ha p.
Kamkarop, Ha 03. Kapa-barkak u ogHoumenHom jennuke. O6paboTka pe3yabTaToB
npousBoawiIack Ha Meteoctanuu Ha p. YoH-Ke3pui-Cyy u B 1. [lokpoBka. Llens
JAHHOW SKCHEAMIIMM - UCCIIEI0BAaHUE TOPHBIX BOJIOTOKOB, BOJIOEMOB U JIETHUKOB,
O3HAKOMJICHHE C COCTaBOM HamOOJee pPaCHpOCTPAHEHHBIX THUIPOMETPUUYECKUX
paboT. 3a7aun SKCIEIUINN:

- IlpoBeneHune TuIpOIOrNYECKUX U TISLUUOJIOITMYECKUX HCCIEI0BAaHUN TOPHBIX
pEK, 03€p U JIETHUKOB.

- 3ydyenune ocoOeHHOCTEH THIPOIOTUYECKOTO PeKUMa BOJIOTOKOB OacceitHa p.
You-Kepu-Cyy u Kamkatop.

- [IpoBeaeHMe MISIMOIOTHYECKUX UCCIEIOBAHUI.

- McnibITaHne HOBBIX METOJIOB U3yUEHUSI BOAHBIX OOBHEKTOB.

B xone mnpakTtuku OBUTM TPOBEACHBI THUIPOJOTHYECKUE HCCICAOBAHUS B
Oacceitne pp. Yon-Kenpu-Cyy u Kamkatop, BogomepHble HAOMIOACHUS U
ycTaHOBKa Jiorrepa B cTBope «Jltonbka» Ha p. Yon-Keipu-Cyy, u3zmepenue
pacxona p. Kamkarop noHHbIM ITaBOAKOM, cheMKa 03. Kapa-baTkak, HUBeIUpOBKa
p. YoH-Kb3pu1-Cyy. Bblmu mosnydeHbl XapakTepUCTHKU TasiHUS B 30HE aOsuuu
JeHUKa B Mepuoj mpoBeneHus skcrnenuiuu. CpenHss BelnyuHa aOnsuuu 3a
nepuo HabmoneHuit ¢ 08.07 no 15.07 cocraBuna 30,3 cM, B IepHoT HAOTIOICHHM C
15.07 no 21.07 — 47,3 cm. bein paccuntan kodhPUIMEHT cTauBaHMsl, COCTABUBIINAN
s mepuona Hadmonenuit ¢ 08.07 mo 15.07 - 2,04, a B mepuoa HaOMIOICHUN C
15.07 mo 21.07 — 3,67. UccnenoBan rumponioruyeckuii pexkum p. Kamkatop —
JICIHUK: aHAJIU3 CYTOYHBIX KOJICOAHUH YPOBHS, DJIEKTPOIPOBOJTHOCTH (BOJIOMEPHBIE
HaOIOJIeHUs + JIOTTep, CBSA3h C METEOJAAaHHBIMU U JaHHBIMHU 1Mo abmsmuu. OO0riee
Kosie0aHue ypOBHS 3a JBa JHS COCTaBWJIO 8 CM. 3HAY€HHUS 3JIEKTPOINPOBOJHOCTU
mMeHsmch B auamnazone ot 101,1 mxCm/cm go 157,9 mMxCwm/cm. 3HaueHHSsS
Temneparypsl Boabl konebanucs ot 0,6°C no 1,8°C. U3yueHa nuHaMuKa ypOBHS
BOJIbI B BOAHBIX 00BeKkTax OacceifHa p. Kamkarop B mepuon HaOmoaeHuit (CTBOP
Kamkarop — nennuk, 03. Kapa-bartkak, p. Kamkarop — nomuk risnauosnora, p.
Kamkatop — wucrok). MakcumaibHO€ M MHHUMAJIbHOE 3HAYEHUS B CYTKU
HaO0JII0/1al0TCsl B OJJHO U TO K€ BpeMsl BO BCEX BOAHBIX OOBbeKTax. Makcumym
Ha0Jt01aeTcsl K BeUepy, a MUHUMYM — B YTpeHHHe yachl. HauMmenbIas ammuryaa
kosiebannii Obita Ha p. KamkaTtop-nennuk: okono 8§ cm B cytku. Ha 03. Kapa-
barkak u Ha p. KamkaTop-moMuk risiiposora oHa Obljia MPAaKTUYECKH OJIMHAKOBA!
11-12 cM B cyTKH.
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[IpoBenen aHanu3 KojeOaHWI TeMMEpPaTypbl, AIEKTPOINPOBOAHOCTH BOJbI
BOJIHBIX 00BEKTOB OacceitHa p. Kamkartop (ctBop p. Kamkatop - neanuk, o3. Kapa-
barkak, p. Kamkarop — pomuk riasinuosiora). OOmMe u3MEHEHUS 3HAYCHUM
TEMIIEPATypbl U AJIEKTPONPOBOJHOCTH OJMHAKOBBI B TeyeHUe cyTok. OmpeneneH
ctoka Boabl p. Kamkatop (ctBop Kamkarop-neqHuk, JOMHUK TIsSLuoiora (CTOK U3
03epa) METOJOM HMOHHOTO MaBojka, mocTpoeHue 3aBucumoctn Q=f(H)).
ComnocTaBieHbl JaHHBIE IO HW3MEPEHHBIM pacxojaM BOABI METOJOM HOHHOTO
MAaBOJKA M TUAPOMETPUYECKON BEPTYLIKU. B pe3ynbraTe COMOCTaBIEHUS MOKHO
CIenaTh BBIBOJ, YTO HAWMMEHbIIAs IOrPEIIHOCTh WM3MEPEHUs BO3HHMKAET IpH 5
BEPTHUKAJAX U cocTaBisieT 2%.

brina nmpoananu3npoBaHa IMHAMMKA s3blka JeaHuKa Kapa-batkak mo gaHHbIM
reoJIe3n4ecKux u3MepeHuil. Ha moctpoeHHol kapTe BUAHA TEHJCHLMS OTCTyHaHUs
nennuka Kapa-batkak. MakcumanbHas BeIWYHMHA OTCTYNaHUA JIEAHUKA - 51 M,
cpennee orcrymnanue - 31 m. Tak ke Obuta mpoBeieHa cheMka 03. Kapa-batkaxk.

beimu mpoBeneHsl rugposorudeckue ucciaegoBaHus Ha p. YoH-Keipu-Cyy
(CTBOp METEOpOJIOTHYECKON CTAHIIMH), JIaH OOMIMI XapaKTep MOTroJbl MO JaHHBIM
HaOmoneHnd  Ha  Mereoposnorumdeckoil  cranumu  Kepumi-Cyy,  onucan
runposiorndeckuii moct Ha p. YoH-KeBbin-Cyy (ctBop «JItonmbka») mo JaHHBIM
HUBEJIMPOBKH. TMONEPEYHbI Mpoduiab U TMPOJOJbHBIE YKIOHBL. [IpoBeneHbl
BOJIOMEpHbIC HaOmo/eHusT Ha BpeMeHHOM mocty p. YoH-Kbe3wui-Cyy (cTBOp
«JIronbka»):  BHYTPUCYTOYHAsT  HM3MEHUYMBOCTH  YPOBHS, TEMIIEpaTypbl |
AJIIEKTPONPOBOJHOCTH, MYTHOCTH. MakcUMallbHblE TIOKA3aTeM YPOBHS BOJIbI
npuxoasrcs Ha 20:00. MakcumanbHbId ypoBeHb Bonbl HaOmomancs 17.07 wu
coctaBun 77 cMm. CpelHHII ypOBEHb COCTaBWI 67 CM, MUHHMAaJbHbIA — 58 CM.
MuHuManpHBIA YpOBEHb HAOMIOAANCS B 8 yTpa.

CrnenaH aHaliu3 U3MEHEHUS TEMIIEPATypbl BOJbI U YPOBHS BOJbI B 3aBUCUMOCTH
OT METEOYCIIOBUW MO JaHHbIM Jjorrepa (ctBop «JIroapka»), mpoaHaau3upoBaHa
MPOCTPAHCTBEHHAS U3MEHUHUBOCTh THAPOJIOTHYECKUX XapAKTEPUCTHUK B OacceiHe p.
Yon-Kb3pu1-Cyy, oToOpanbl mpoObl Ha ydactke p. YoH-Keneu-Cyy mns
MIPOBEACHUS U30TOMTHOTO aHAJIU3A.

B pesynbpraTe uccnenoBaHus ObUl BHECEH BKJIAJ B M3YYEHHE M MOHHUTOPHHT
TUAPOJIOTUYECKUX U THAPOXUMHUYECKUX XapaKTEPUCTUK PEINPE3CHTATUBHOTO
nennuka Tsup-lllans m ero BmusHWe Ha cToKk p. Kapabartkak. Taxxe Oblu
npoBefeHbl HaOmoneHus 3a crokam p. YoH-Keibui-Cyy, koTopas sBisieTcs
BKHBIM 00BEKTOM BOJOXO3SMCTBEHHOT'O UCTIOIB30BaHUS.
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OILIEHKA U3BMEHEHHUS MAKCUMAJIBHOTI'O CTOKA B BACCEMHE
P.AMYP IIPH UCTTOJIb30BAHUHU MMPOCTEUIIINX
KINMMATHYECKUX CUEHAPUEB
Jlynakos C.10.} I'apuman b.1.2
' Tuxooxeanckuii uncmumym 2eozpaguu /{BO PAH
Braousocmok, Poccus
2 I'BYH Hucmumym 600nbix npo6iem Poccuiickoti akademuu HayK
Mockea, Poccus
darkbelka92@gmail.com

3a nmocnennue 15-20 ner B OacceliHe p. AMyp OBUIO OTMEYEHO HECKOJIBKO
AKCTPEMAJIBHBIX THAPOJIOTHYECKUX COOBITUM PEIKON MOBTOPSEMOCTU: HABOJAHEHHUE
B Oacceitne p. Cynrapu B 1998r., maBogok B Oacceitne p. 3es B 2007r.,
HMCTOPUYECKU HU3KHE MaKCHUMalbHble pacxoasl 1o Amypy B 2008T., HEOpAHUHAPHO
BBICOKAsl BJIAXHOCTh oceHU B [IpuMopre 2012r., ucropuueckuii naBoJIoKk Ha AMype
B 2013r. [4, 7, 8, 9, 10]. Bce 3T0 MOXET CBHACTEIbCTBOBATH O HAYABIIUXCS
U3MEHEHUAX B THUAPOJOTHUYECKOM PEXHUME HccleyeMoil Tepputopuu. JlanHoe
UCCTIEIOBAaHUE HAMpPaBJICHO Ha HU3Y4YEHHUE THAPOJIOTHYECKUX TOCJIEICTBUI MpHU
KJIIMMAaTHYECKUX U3MEHEHUSAX B Tpenaenax Oacceiina p. Amyp. Ognum u3 Hambosee
MOMYJISIPHBIX MHCTPYMEHTOB IO H3YYEHHUIO TOJOOHBIX TIPOIECCOB SIBISETCS
JTUHAMHUKO-CTOXaCTUYECKOe MojenupoBanue [1, 6], B KOTOPOM COEIUHEHBI
CTOXAaCTHUYECKHE MOJICNIM TIOTOAbl U JIETEPMUHUPOBAHHBIC MOJEIU (HOPMUPOBAHUS
CTOKa, TMIO3BOJISIIOLIME MPOBOAUTH HMMHUTALMOHHBIE pAacyeTbl C CYTOYHBIM
pa3pelieHueM.

OneHka aaeKBAaTHOCTH HAa3HAYCHUS KIMMATUYECKHX CIICHAPUEB BBIXOIUT 3a
paMKu JaHHOW pabOThI, TO3TOMY JaHHAs YacTh HMCCJICJAOBAHHUS BBIMOIHATIACH B
BeCbMa 00OOIIEHHOM BHUJIE - YBEIMYCHUU OCAJKOB ITABOJKOBOTO MEpHoja (MIOHb -
ceHTsi0pp) B mpenenax 20%, kak Hamboyiee HAACKHBIM MPOTHO3 O0XKHIAEMBIX
KJIIMMAaTHYEeCKUX U3MEHEHHI. Takke yUUThIBasi BCE OTPaHUUYCHUS, OIEHEHBI TOJIBKO
JIBa CTATUCTHYECKHUX MapameTpa - HopMa ¥ KOIPPUIIMEHT BapHAIMH, U TOJIBKO IO
JIBYM IapaMeTpaM THUAPOJIOTHYECKOTO PEXUMa - MAKCHMAIIBHBIM pacxoniaM Qmax 1
CYMMAapHOMY CJIOI0 CTOKa 3a uccienyembiit nepuo Wy x.

JInst OIleHKHM BIUSHUS OKHMJIA€MBIX M3MEHEHMM KiMMarta Oblja HCIOJIh30BaHA
MPOTHO3HAs cxema ¢ OacceifHaMU-UHIMKATOPaMH, IIEHTPAIBHBIM 3BEHOM KOTOPOM
ABJISIETCS. PETMOHANIbHAsE MaTeMaTU4yecKass MOJeNib IMaBOJOYHOTO IMKJIA MaJloro
peunoro Oacceiina (Flood Cycle Model, FCM), paspaboranHass U MIHPOKO
tectupoBaHHas Ha J[anbHem Bocroke Poccun [2]. UHaukaTopaMu SIBASIIOTCS MaJibie
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OacceifHbl, Ha KOTOPBIX BBIMOJHEHA MapaMmeTpu3ais u TectupoBanue FCM. Ha
BXOJI MOJCNIH TOJar0TCsA (aKTHUYECKHEe, MPOTHO3HBIC JUOO CIICHAPHBIC CYTOUYHBIE
CyMMBI OCaJIKOB, Ha BBIXOJIE€ TMOJy4aeTcsl pacueTHbId ruaporpad B BUIE
MOCJIEIOBATEIbHOCTA CYTOYHBIX pacxofoB. Kaxaplii u3 OacceiHOB-UHIUKATOPOB
CUMTACTCSA PENpPE3CHTATUBHBIM, OTpakas IIPOILECChl CTOKO(GOPMHUPOBAHHUS Ha
HEKOTOPOM J0Jie IUIOIIAaU KpymHOro OacceiiHa. MopenupoBaHue no0eraHus IO
KPYIIHOM pYyCJIOBOM CETH OCYIIECTBIISIETCS MyTeM TpaHcpopMmanuu ruaporpada
Ka)XJI0T0 U3 MHAUKATOPOB 10 MeToay KannHuna-MutokoBa.

Jlnst ipoBeicHUST MOJICTBHBIX YKCIIEPUMEHTOB OBLIM BBHIOpPaHBI JBAa TECTOBBIX
o0bekTa — OacceitH p. Ycecypu — . Kupockuid, ¢ mtomasio Bogocoopa 24400 KM,
u OacceiiH p. bypess — ManuHoBKa, ¢ IUIOIIaabi0 BojgocOopa 67400 KM>. Kax et
BBIYMCIIMTENIBHBINA dKCIIepuMeHT 3akmrodancs B 100-kpatHoM pacuere rugaporpadoB
CTOKa JICTHE-OCEHHETO CE30Ha II0 MHOTOJIETHEMY PsIIy OCaJKOB  IpH
CTOXAaCTHUYECKOM (C MOMOIIBI0 JTAaTYUKA CIy4allHBIX YHCE) Ha3HAYEHUU KPaeBBIX
ycIoBui exeroaHo. J[ins kaxmoro i-ro roja HpH KakJIOM pacuére BBIOMpAsICs
MaKCUMaJIbHBIA pacxoll Quaxi U cyMMapHsblil cioit croka Wy x . [Tonyuennsie 100
BHIOOPOK  OJIMHAKOBOTO O0BEMa Mg KaXKIOTO H3 JBYX XapaKTEPHUCTHK
PAHKUPOBAINCh M OCPEIHSUINCh MO paHraM. Ilo ocpeHEHHBIM 3HAYCHHUSIM
CTPOMJIUCh MOJCIIbHBIC KpHUBBIC OOCCIICUCHHOCTH KaXKJIOH XapaKTepPUCTHKH B
KaXJIOM DKCIIEPUMEHTE.

Takum oOpa3zoM, IS KaXAOTO M3 MalbiX 0acCeHOB-UHAMKATOPOB OBLIH
MOJIYdeHBI MOJCIIbHBIC KpuBBIE o0ecnedeHHOCTH Qnax B Wy x Ha OCHOBe
WCITOJIB30BaHMS JUTHTEIBHBIX PSAIOB HAOMIOJCHHWH 3a OcajJKaMHd Ha OJIMDKaWIIUX
METEOCTaHIIUSX, KOTOPhIE€ COMOCTABISJIUCh C KPUBBIMH OOECIICYEHHOCTH,
MOJIYYCHHBIMU 10 (aKTHYCCKUM JaHHBIM IO CTOKYy (puc. a, 0). Pe3ymprarsl
MOJIETBbHBIX JKCIIEPUMEHTOB TOKA3bIBAIOT JIOCTATOYHYIO aJIEKBAaTHOCTh MOJICNIH U
HaJICKHOCTh PACUETHON CXEMBI DKCIIEPUMEHTA.

—78
Qmax, MMicyT

1 10 50 90 99 1 10 50 90 99
QBecnedeHHocTb, % QO6ecneyeHHacTb, %

Puc. [Ipumeps! SMIUPUYECKUX U MOJIETBHBIX KPUBBIX 00€CIIEUeHHOCTH VIS P. Y CCypH — C.
Bepxnsist BpeeBka, Qmax (@) 1 Wy.ix (0). Touku - sMmmupudeckne KpuBble 00eCTICYeHHOCTH;
TEMHBIC JTMHUH — MOJICJIbHBIE KPUBBIE 00ECTICUeHHOCTH;, MYHKTUP - 5% u 1%
JIOBEPUTENIbHBIC HHTEPBAJIbI
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CJIe,Z[y}OH_II/IM 3TanoM OBLIO IMPOBCACHUC CCPUHU MOJICIIBHBIX 3KCIICPUMCHTOB, B
KOTOPBIX CPaBHUBAJINCH PE3YJIbTAThI HUCIIOJIBb30BaHUA JJIA MaJIbIX

0acceitHOB-UHIUKATOPOB «TIPOCTEUIITUX KJIIMMATHYECKUX
ClleHapueB - (aKTHYECKUX OCAJKOB TeX K€ CTaHIIMH, YTO W HAa TIEPBOM dTare, HO
yBenuueHHbIX Ha 10 m 20%, — a Takke «MOPCKOro» U «KOHTHHEHTAJIbHOIO)

crieHapueB (Tadi1.).

B pesynpraTe BTOpPOro 3Tama 3KCHEPUMEHTOB OBUIO YCTAaHOBJIEHO, YTO
pPe3yNbTaThl MOJCIUPOBAHUS C «MOPCKHUMY» M «KOHTHHEHTAJIBHBIM» CIIEHAPUSIMU
CWJIBHO Pa3lIMYyaloTCs, OJHAKO €CIU HMX pPe3yJbTaThl OCPEAHHUTHb, TO OHH BECbMa
OJIM3KH K pe3yjbTaTaM MPOCTEHIIET0 CUEHAPHs YBEIUUYEHUS (PAKTUUECKUX OCATIKOB
Ha 20%. MOHO IPEIOoNI0KUTh, YTO MPOCTEUIINN CIIEHAPUIA SIBIISIETCS IOCTATOYHO
MPEJICTAaBUTEIHHBIM 110 OTHOIIEHUIO KO BCEMY Pa3HOO0Pa3UI0 BO3MOKHBIX YCIOBUN
Oyayuiero Oojiee BIAKHOTO KJIMMAaTa Ha OONBIIMX TEPPUTOPHUSAX, U MOKET OBITh
MCIIOJIb30BAH ISl MPEABAPUTEIBHBIX OIIEHOK C Y4ETOM BCEX OIPaHUYEHUH.

Ha TtperpeM »5Tame 4ucleHHbIE MOJENBHBIE SKCIIEPUMEHTHI POBOIUIHCH
TOJILKO C HCTOJb30BaHueM clieHapueB «0» (daxkTudeckue ocaaku cTaHmmii), «10»
(toxe +10% k kaxaomy 3HaueHHI0) U «20» (toxe +20%). PacueTsl BBINOIHEHBI
JUTSL TISITH MalbIX pek B Oacceiine p. Yccypu — n. KupoBckuii, msatu mMalbIX pek B
Oacceitne p. bypes — c. MamuHOBKa, M Uil caMUX NYHKTOB KupoBckuii u
ManunoBka. MogenupoBanue [ KpPyHHBIX 0acCeHOB  BBINOJHAJIOCH C
UCIIOJIb30BAHUEM MOJIeNiel, paHee BEpUPHUIIMPOBAHHBIX IS HCIOJIb30BAHMS B
OonepaTUBHOM MPOTHO3UPOBaHUU |3, 4].

Ha ocHOBaHMM pe3yibTaTOB BBIYMCIUTEIBHBIX SKCIIEPUMEHTOB IOCTPOEHBI
3aBUCUMOCTH TPOLIEHTa U3MEHEHUS HOPMBI UCCIEYEMbIX XapaKTEePUCTHK Qmax U
Wy.ix OT miomaam BoocOopa Mpu pa3HbIX U3MEHEHUSX CpelHEH CyMMBI OCa/IKOB
3a Ce30H. Pe3ynbTarbl CIEHapHOTO MOJEIMPOBAaHUS IOKa3bIBAIOT JIOCTATOYHO
CJIOKHYIO U HEOJHO3HAYHYIO KapTUHY B Tpejenax Bojgocbopa Amypa. B Gacceitne
Yccypu, npu yBenudeHuu ocaakoB Ha 10%, HOpMBI Qmay 1711 MajbiX OacceiHOB
Bo3pactaloT Ha 27-40%, mpu yBenuueHuu ocaigkoB Ha 20% pocT cocTaBisieT
58-87%. 3HauuTeabHO MEHBIIWE OICHKH MOJaydeHbl g HopMm Wy x - mpu
yBenuueHun ocaakoB Ha 10%: onu Bo3pactaroT Ha 13-23%, a npu yBelUYEeHUU
ocankoB Ha 20% poct cocTaBisiet 26-47%.

CymecTBeHHO MHasi cuTyanusi Habmonaercst B Oacceitne p. Bypeu. 3necs, npu
yBenudeHnu ocagakoB Ha 10%, HOpMBI Qpax A7 ManbIX 0AacCEHOB BO3PACTAIOT HA
23-30%, npu yBenumueHnn ocaakoB Ha 20% ux pocT cocraBisieT 46-61%. Kak u ans
p. Yccypu, mis 6acceitna p. bypeu monydeHbl HECKOJIBKO MEHBIIINE OIICHKHA POCTa
HOpM Wy, 1x TT0 cpaBHEHUIO C Qmay. [Ipu yBenmuuenun ocankos Ha 10% HOpMBL Wy 1%
BO3pACTAlOT HAa ManbIX OacceliHax-uHAMKaTtopax Ha 14-18%, mpu yBenudeHun
ocaakoB Ha 20% poct coctaBiuseT 28-37%.

B nmenoM, MOXHO 3aKIIOUUTh, YTO C POCTOM CE30HHBIX OCAJKOB HOPMBI
MaKCHUMAJIbHBIX JIOKJEBBIX pAacxoJOB M CYMMapHOIO 3a CE30H CJIOS CTOKa
YCKOPEHHO pacTyT, W HUX YBEJIMYEHUE MOXKET 3HAYUTEJIBbHO (10 Tpex pa3)
NpeBbIIaTh  yBEJIIMYEHUE  CYMMbl  ocajakoB. [lomydeHHBIE  pe3yJbTaThl
MPEJICTABISIOTCA BIIOJHE 3aKOHOMEPHBIMH IS PEK C JAIbHEBOCTOYHBIM THIIOM
pexuma. Te ke pe3yabTaTbl NOKa3bIBAIOT, YTO W3MEHEHHUs Kod(p(uIueHTa
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BapHalMd BO BCEX CiIydasiX OCTalTCAd B mpeaenax 5%, TO €CTh He BBIXOIST 3a
IPaHUIIBl TOYHOCTH OILICHKH 3TOr0 MapaMeTpa. DTO IMO3BOJSET ClieJIaTh BaXKHbBIN
BBIBOJ, YTO IMpPHU CIEHAPHOM CTOXACTUYECKOM MOJICIUPOBAHUHN (HOPMUPOBAHUS
MaKCUMAaJbHOTO CTOKa B OacceliHe AMypa B I1€JI0M U3MEHEHHE THIPOJOTHUECKOTO
peXrMa MPUTOKOB MOXKET OBITh YITEHO C ITOMOIIBIO TOJIHKO OJHOTO MapameTrpa —
HOPMBI.
Ta6aunma. MeTeoponornuecKue CTaHI|K, UCIIOIB30BAHHBIC PU CIICHAPHOM
MoaeupoBaHuH (Xyi.jx — CyMMa OCaJIKOB C HFOHS 110 CEHTSOPb, MM)

IOxHoe LlenTpanbHbIit
Bacceiin p. bypes no | bacceiin p. Yecypu 1o [Tpumopse Cuxotry-Anune
¢. ManuHoBKa 1. Kuposckuit MOPCKOM KOHTHUHEHTAJIbHBII
CLEHapui CLIEHapui
Merteo- XuLix Merteo- XuLix Merteo- Xvi- Merteo- XuLix
CTaHIUA i CTaHIUsA i CTaHIUsA IX CTaHIUA i
YernoMbBIH 452 | Camapka 391 JIazo 428 | I'myOunHoe 536
ITapTuza
Uekynna 487 | Kuposckuii 422 HCK 484 | Pommuo 481
Coduiicku BepxHnss [lIxoToB MenbHUYHO
1 IpUunCK 510 | BpeeBka 371 |o 438 | e 421
Mouituan
Cytyp 483 | fcuoe 380 | oBka 415
AHTOHOBKa 388
ApuagHoe 424
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YCJOBHUA ®OPMHUPOBAHHNA BECEHHUX ITOJIOBOJINUM BHICOKOM
BOJHOCTU HA PEKE ABAKAH
Ilymuiaosa K.A. Ilapomos B.B.
Tomckuii 2ocyoapcmeeHHbll YHUBEePCUmem
2. Tomck, Poccusa
avelissa@mail.ru

Ha Gonpmielt wactu pek Poccum mepuop MOJOBOMbS HACTYIMAET E€XKETOJIHO B
BECCHHUN WM BECCHHE-JCTHUN CE30HBI M XapaKTEPHU3YyeTCs HMHTCHCUBHBIM
MUTaHUEM B pe3yJIbTaTe CHEroTassHus. Brimamaroniue B Nepuo MOJIOBOAbS KUJIKUE
OCaJIKH MOTYT BBI3bIBATh JONOJHUTEIbHbIE MHKA HA TMOJBEME W Ha CIHaje
nosioBoabsA. Ilpu sTtom dopmupyroTcs HamOonbliie B TOAY PacXoibl BOJBI,
JMOCTUTAIONIUE HKCTPEMANbHBIX 3HAYEHUH B 0C000 MHOTOBOAHBIC TOIBI U
BbI3bIBatolue Karactpoduueckue HaBomHeHUs [5]. OObeM U MPOIOIKUTETHHOCTD
MOJIOBOJIbS, & TaK K€ YPOBEHb 3aTOIUICHHUS TEPPUTOPUU 3aBUCUT OT OOJIBIIOTO
yucia (PaKToOpoB, TJIABHBIMU M3 KOTOPBIX SIBISIOTCS KIUMaTHYeCKue. Takum
o0pa3oM, OCHOBHOI 3a/ladeil MCCIEIOBAaHUS SBISIIOCH JETAIBHOE PACCMOTPEHUE
ycioBuil  opMHpOBaHMS ~ TOJOBOAMM Ha  peke  AOakaH,  BBISBIICHHE
TUAPOKIMMATHYECKUX 3aKOHOMEPHOCTEH M OmpeleNieHne THUIOB IMOJ0BOMAbs. JlJis
pelIeHUs 3TO 3a/1a4u OBLTN MPOAHATU3UPOBAHBI IAHHBIE THIPOJIOTUYECKOTO CTBOPA
p. AbGakan — 1. AGaza ¢ 1937 mo 2014 rr. u METEOpPOIIOTHYECKHE XaPaKTEPUCTUKU
(Takue Kak Temmeparypa BO31yXa, aTMOC(EpHBIE OCaJKW, MaKCHUMAaJbHBIM 3amac
BOJIbI B CHEXHOM MokpoBe) co craniuid Konmoma, KyseneeBo, HeoxumaHHbIi,
Tamreim, Typouak, Ainro.

['maBHBIMM  BBIZICIEHHBIMH  (haKTOpaMH, OOYCIIABIMBAIOIIMMHU  MOIIHOCTh
BECCHHETO TMOJIOBOJIbSI CTAJIM 3amac BOJLI B CHEXHOM IOKPOBE Tepej HavalioM
CHETOTasHUS, KOJIMYECTBO U MHTEHCUBHOCTH BBIMAJICHUST aTMOC(HEPHBIX OCATKOB B
NEPHUOJ] CHETOTasHUS W TEpBYIO (a3y IMOJOBOAbS, APYXXHOCTH BeCHBL. [lpu
COYETaHHH 3THX (HAaKTOPOB PACXOJ BOABI MOXKET MEPEUTH KPUTHUYECKYIO OTMETKY
2380 Mm%/cek, COOTBETCTBYIOIIEMY YpOBHIO Boiabl 490 cM, B 3TOM ciiydae BoAa
HAYHET BBIXOJWTHh HA MOWMY M OyJeT MOATOIUIEHa 4acTh TeppuTopuu r. Abaza
(mannble npegocrasienbl Cpennecudoupckum YI'MC).

Bcero BeisiBieHO 4 Tuma BOJIHBI BECEHHETO TMOJOBOABS OOJBIIONW BOJHOCTHU
(obecnieuenHocThio MeHee 33,3%), oTIMYArOIMIUECs IO CTENEHH OMACHOCTH ISt
YeJIOBEKa, HACEJICHHBIX IYHKTOB W IPOMBINUICHHBIX OOBEKTOB Ha Oeperax p.
AbaxkaH.
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Ananu3 ruaporpadoB CTOKa 3a IHOJOBOAHBIA NHEpUOJ B TOJAbl UX OOJIBLION
BOJHOCTU TIIOKa3ajl, YTO TOJIbKO B 75% ciyudaeB (QOpMHUPYIOTCS SKCTPEMAJIbHO
0OJbIIME CYTOYHBIE PACXOJbl BOJABI, YTO MPUBOAMUT K IMOJITOIUIEHHIO TOPOACKUX
TEPPUTOPUI U XO39HCTBEHHBIX 00bEKTOB. B octanbuble 25% ciiyuaeB HabmogaeTcs
pacTaHyTO€ BO BPEMEHHM IIOJIOBOJBE C pacxoJaMu, HE IPEBBIIAONIUMUA
KpUTHYECKHil opor (puc., tTun 1). B Tex ciydasx, Korjaa NoATOIIEHUE TEPPUTOPUA
HAa4YMHAETCA, MUK T[OJOBOJAbS U, COOTBETCTBEHHO, BpEMS IPOXOKICHUS
HKCTPEMAIbHO OOJIBIIMX CPEAHECYTOUYHBIX PACXOJ0B BOJABI MOXKET OBITh Kak Ooiiee
paHHMM — Haydano 3-i JeKaabl Masi, Tak 1 0oJjiee MO3IHUM — 2-51 AeKaia UkoHs (puc.,
tan 2 u 3). MakcuManbHble CpPEJHECYTOYHbIE pacXoibl BOJbI TaKUX BOJH
nmoyioBoJibs Ha 5—10 % Oosnbire KpuTHYeckoro aisa T. Aba3a 3HaueHus. HaubGomee
OINaCHBIM M Pa3pyUIMTEIbHBIM JUIS YeJIOBEKa SIBJIETCS MOJIOBOAbE 4-ro Tumna (/Ba
cly4ass 3a HWHCTPYMEHTAJbHBIM TIepuoj] HaOMIOAeHHi), Korga QopMupyercs
HKCTPEMAJIBHO BBICOKAsl BOJHA C MAaKCUMaJbHBIMU CPEIHECYTOUHBIMHU PacxXoJaMH,
Oosee 4yeM B 2 pasza MPEeBBIIAIOIIMMU KPUTHUYECKOE 3HAUYEHUE U THKOM B
NOCJICHIOO NIEHTAy Masl — HadaJle UIOHS.

B Oacceitne p. AbGakaH 3a NepUOJ TUAPOJIOTHYECKHMX HHCTPYMEHTAJIbHBIX
HaOmoeHni 3aUKCUpPOBAaHbl HABOJAHEHHUS, OTHOCSIIUECS K KJIAcCy BBICOKHX U
BbIatonuxcs, B 1941, 1966, 1969, 1973, 2004, 2006, 2010, 2014 rr. CyiecTByeT
BEPOSTHOCTh YBEJIMYEHHUS YaCTOThl AKCTPEMANIbHBIX THMAPOJIOTMYECKUX CUTYyaluil B
tokHoM vactu Cubupckoro ®O u, B yacTHocTH, B Oacceiine p. Abakan [1].
Haunbosee onacHbIMM W3 NEPEUUCICHHBIX, MO Py MPHU3HAKOB, OTHOCSIIUXCS K
KJaccy KaTacTpopUueckuxX, Ha JaHHBIH MOMEHT BPEMEHH, MOXKHO CUHMTATh
HaBogHeHus 1969 u 2014 rr., 00a HaBOHEHUSI OTHOCATCS K 4 THITY.

w2013 (1 THN) ——2001(2 TN}  ===-- 1954 (3 Tin) —— 1969 (4 Tin)

6000

s

-
KpuTHueckoe 3HaveHue pacxoga |

B0O4bI - NOATONNEHHWE TEPPHUTODMM
A

:

Pacxop, soabl (M3/cex)
g

:

1.4 11.4 21.4 1.5 115 21.5 31.5 106 20.6 30.e 10.7 20.7 30.7

Puc. XapakrepHble THIIBI THAPOTPa(OB CTOKA MIEPHOJIOB TIOJIOBOILS Ha peke AOakaH B
cTBOpe I. Abaza

30 mas 2014r. Ha p. AGakan B cTBope y r. AbGa3a Obul 3a()MKCHPOBAH YPOBEHD
Boabl 673 cMm, uyro Ha 34 CM OpPEBBILAET MAaKCUMAJIbHBIM YpPOBEHbD,
3aduKkcUpoBaHHBIM B 1969r. m Ha 183 CM KpUTHYECKHl YpPOBEHb BOJIBI.
CoOTBETCTBYIOIIMI 3TOMY YpOBHIO pacxoj coctaBuwi 6620 M/c (5930 M/c B
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1969r.). DOt1o alCoMOTHBIH MakcUMyM 3a 78 JeT HWHCTPYMEHTaJIbHBIX
THJIPOJIOTUYECKUX HAOTIOICHUH 332 CTOKOM.

ITonoBonbe B Xakacuu BecHOM 2014r. Ha4anoCh paHbIIe U3-3a MAaJOCHEKHOU U
AHOMAJIbHO TeIuIoOW 3uMbl. [lojmokuTenpHas aHOMaldsl CpENHEH MECSYHON
TeMIIEpATypPhl BO31yXa HOI0ps BapbupoBana B mnpenenax 4,7-6,6°C. Ilpesbimenue
CpEeHEMECSYHON TemmepaTypbl OTMEUYaloCh B OOJBIIMHCTBE 3MMHHUX MECAIICB.
CpenHeMecsiaHas TeMIlepaTypa MapTa IpeBbICHIa MHOTOJIETHUE 3HAaYeHUsS Ha 3,8—
5,8°C. B AbGakaHe 3aperiCTpHpOBaHbl TEMIEPATYPHBIE PEKOPABI: AOCOIFOTHEIE
CYTOYHBIE MaKCHMyMBbI TEMIIEPATyphl BO3AyXa MepekphIThl 19 mapra na 2,2°C, 20
maprta Ha 3,6°C. 3amac Boabl B CHere B OacceiiHe p. AGakaH B NPEATOPHON 4acTH
cocrapunn 40-70% ot Hopwmbl, B TopHod uactu 95-100% [3]. To ectb
chopmupoBanach W HabOIromamach BOJIHA TOJOBOABsA Mo 1 Tumy (puc.). Ho
HayaBIIMECSd B TOCIEIHIOI TEHTaAy Mas Ha Tepputopuu ['opHoro Anrtas u
3anmagHoro CasiHa JHMBHEBBIE JOXKIW, CBSI3aHHBIE C PEAKOM CUHONTHYECKON
cutyanuen [2], W mpuiieAmuecs Ha CHaJ BTOPOW BOJHBI TMOJIOBOAbS TaJbIX
CHETOBBIX BOJI C BEpXHEM wyacTu BojocOopa, mpuBeld K (HOPMHPOBAHUIO
AKCTPEMAJILHO BBICOKOTO JOK/IEBOTO TTABOJIKA M HABOJIHEHUSI CO CPEAHECYTOUHBIMU
pacxoiamu, B TCUYECHHUE MATH THEH MPEBBIIIABITUMHU KPUTHUECKHI.

[Tocne aHanm3a SKCTpeMajbHBIX HABOJAHEHUH 4 THIA MOXHO yTBEpPXkKIATh, YTO
OCHOBHBIMH KJIMMATHYECKUMH (PakToOpamu, BIUSIONIMMUA Ha OOBEM BOJHBI
BECEHHETO TOJIOBOJIbA U (DOPMUPOBAHUE IKCTPEMATIBHO BBHICOKHUX CPEIHECYTOYHBIX
pacxonoB Bojabl Ha p. AbGakan — cTBOp T. Aba3za gBisroTcs: 1) cymma OCaakoB
3UMHEr0 Ce30Ha M MaKCHUMallbHBIM 3amac BOAbl B CHEKHOM IMOKpPOBE; 2) OCaIKu
ampessi; 3) TemrepaTypa 3UMHETO Ce30Ha; 4) Mpea3uMHee YBIaKHEHHE BEpXHEH
TOJIILIH TOYBOTPYHTOB.
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COBPEMEHHBIE KIIMMATUYECKUE UBSMEHEHUSA I'OJ0OBOI'O
CTOKA BO/Ibl PEK CEBEPA PECITYBJIUKHU CAXA
Kapamosa M.U.
Mockosckutl cocyoapcmeennwiil yHusepcumem umeru M.B. Jlomonocosa
m.karash@yandex.ru
HAayuHwll pyKogooumens K.2.H, ooyenm Maepuyxuii /1. B.

Apkrrueckas 30Ha Poccum (A3P) — permoH ctpaHbpl, KOTOpOMY B IOCJEIHEE
BpeMs ynensercs OoJblloe BHUMaHUE, 4YTO OOBICHIETCS OCOOCHHOCTSIMU
MOJISIPHOTO W MNPUTPAHUYHOTO  MECTOMOJIOKEHUS, OTPOMHBIM PECYPCHBIM
MOTEHITMAJIOM, KOTOPBIA B YCIOBHSIX TNOTEIUICHHS KJIMMaTa CTaHOBUTCS Oojee
JOCTYNIHBIM M THpUTATrarelbHbIM. HecmoTps Ha cTparernyeckoe 3HayeHue
tepputopuii  A3P, cymecTByromue BOJOXO3SIICTBEHHBIC MEPONPUSATHS  HE
00ecTeueHbl THAPOIOTMYECKUMU JAaHHBIMHU U UX reorpauaeckuMu 0000IICHUSIMU.
B ocobennoctu ans Tepputopuii BoctouHoro cekropa A3P. Pemenue mpobiem B
YCIIOBUSAX HEOOJNBIIOr0 YHCIa THAPOJOTMYECKUX TIOCTOB M UX KpaifHe
HEPaBHOMEPHOTO Pa3MEICHUs, MaJION JJIUTEIbHOCTH HAONIOJCHUN BO3MOXKHO C
HCIIOJIb30BAHMEM BCEM MMEIOIIEHCST Ha JaHHBIH MOMEHT THIIPOJIOTHUYECKOM
uHpopMmaluu, ee mpoBepke W 0000ImeHuU 1o TeppuTopun. IlosToMy omHOW M3
3a7a4  MCCJIEJOBAaHUS CTaJO YCTAHOBIIGHHE TPUYMH U 3aKOHOMEPHOCTEU
MPOCTPAHCTBEHHO-BPEMEHHON H3MEHYMBOCTH TOJIOBOTO CTOKAa BOJABI PEK ceBepa
Axytuu (puc. 1).

—————— - -

[ [——
o LT 2000 bobmney
Bl vve i e S -

Puc. 1. [Tonoxenue paccmarpuBaeMoil Tepputopun Ha kapte Poccuiickoit @enepanuu

Beuny HEJ0CTaTOYHOCTH u HEPaBHOMEPHOCTH pacnpeeneHus
TUAPOJOTUYECKUX TMOCTOB M I PELICHUS HaMEUYEHHBIX 3a7ad B HCCIEAyEeMbIi
palioH Takke ObLIIM BKJIFOUEHBI HECKOJIBKO YIYCOB B CPEHEH YaCTH peciyOIuKH.

PaccmarpuBaembie TEPPUTOPUU OTJIMYAIOTCS KpaiiHe CYpOBBIMU
KIIMMATUYECKUMU YCIIOBUSIMH, CJIIOKHOCTBIO, MHOTOOOpa3HeM M PaCUJICHEHHOCTHIO
penseda, a TaKke pazHOOOpa3WeM MOYB U PACTHTENBHOCTH. BCE 3TO oka3biBaer
BJIUSHUE HA COBPEMEHHbIE TMPOIECChl CTOKOOOpa3oBaHusA. bbui BbIOpaHBI
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THJIPOJIOTUYECKUE TIOCTHI C HAOMIOACHMSIMH 3a pacxojamu Bojbl. MMeromuecs
MPOITYCKHU B PsiIax CPEIHEr0JOBBIX PACX0I0B BOABI OBLIIM BOCCTAHOBJIEHBI MO pEKaM
(cTBOpam) aHajmoraMm WjM, NMPU BO3MOXXHOCTH, IO CPEAHEMECSYHBIM pPacXojaM
BOJIbl. DTO MO3BOJIMWJIO c/ieNaTh 00Jiee KaueCTBEHHBIN MPOCTPAHCTBEHHO-BPEMEHHOM
aHanu3. BoccraHoBieHME IPOMYIIEHHBIX 3HAYEHUH, a TaKkKe BeCh CTATUCTUYECKUN
aHaJM3 W THIPOJIOTUYECKUE pacueThl BBIOJIHIUCH B mporpammax «MS Excely,
«Statistica» (kommanus StatSoft) u «'mapopacuers» (HITIO «'mapoTexHOIOTHNY).
Ha ocHOBe mony4YeHHBIX 3HAueHUH OblIa co3daHa dJEKTpoHHas 0asa
rujposiorndeckux AaHHbIX (BJ[), Ha OcHOBe KOTOpOW OBUIM TMOMYYEHBI HUXKE
OPUBOJMMBIE  BBIBOABL. Takke OHa TO3BOJIMJIA TIOCTPOUTH  MHOXKECTBO
pa3HOO00Opa3HbIX U HHPOPMATHUBHBIX TPadUKOB.

B konebanusix rogoBOro CToka peK ceBepa M cpeaHel mosiockl PecnyOmuku
Caxa (SkyTusi) mpocieKuBaeTcs 4epeloBaHUE NEPUOIOB PA3IMYHOM BOJHOCTH,
dopMupyOmMx 4eTkue (Ha psjA€ peK) M HESBHbIE LHKJIBI  pa3HOU
npoaospKuTebHOCTH (puc. 2). CoriacHO pa3HOCTHBIM WHTETPAIBLHBIM KPHUBBIM
(PUK), ¢ ro1oBbIM CTOKOM ITPOU3OIUIN CIAEAYIONINE U3MEHEHUS

- Ha pyoexxe 1970-1980-x rT. mouTH Ha peKax 3armagHOro CEKTOpa MPOU3OIIEIT
Mepexo] OT CPEeIHEro MO BOJHOCTU IEpHOoJa K MAaJIOBOAHOMY IMEpHOJa, a y
BOCTOYHBIX PEK — K CpEJHEMY IO BOJIHOCTH,

- B koHue 1980-x Ha pekax 3amajJHOro CEKTopa M B CEPEIUHE — BTOPOU
nosioBuHe 1990-x rr. Ha pekax BOCTOYHOTO CEKTOpa OTMEYEHO 3HAYHUTEIIBHOE
YBEJIMUEHHUE TOJJOBOTO CTOKA BOBI;

- Ha pekax 3anaaHoro cekropa B 2000-x IT. yBeIMYEHUE CTOKA «OCTaHOBUIIOCH)
U BIIOCJICACTBUU Ha psAne peK (O0COOEHHO Ha I0re) CMEHUJIOCh MAaJIOBOJHBIM
NEPUOJOM, a HAa PEKax BOCTOYHOI'O CEKTOpPAa MHOTOBOAHBINA IMEpHOJ IoKa (I10
nanHbiM 10 2013r.) mpogoipkaeTcs;

- MpEeApIIyIIMIA YETKO BBIPAXEHHBI MHOTOBOJHBIM II€PUOJ OTMEYEH Ha
oonpimHCTBE pek B 1940-1950-¢ rr.

K1)

1834 196 e 1954 1358 1972 1884 1982 2004

P

Puc. 2. PUK paiionos 6a (a), 66 (6) u 68 (8). Ycrnosusie 0o603nauenus: 1 — P. Jlynranaax
(rt TomTop), 2 — P. fna (rm Bepxosiuck), 3 — P. Anprua (rim FOparok-Kymax), 4 — P.Onsru
(ro 5 xm), 5 —P. Hepa (rm Ana-UyOyk), 6 — P. Uanurupka (rmet FOpter).
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MecrormonoxeHue 1 Ha3BaHUs pailoHOB MoKa3aHbl Ha KapTe ruapoiornyeckux pailoHOB
(cm. puc. 5 HIKE)

a, m*fc FKi-1)
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Puc. 3. MHoronetnue nusmenenus (1); ¢ TMHEHHBIM TpeHI0M — (2) U pa3HOCTHAs
MHTETpaIbHAsl KPHBAsi CPETHETOIOBBIX pacxo 0B BoakI (3) p. Axsrya (/1 FOparok-Kymax)

VBennuenue croka B KoHIle 1980-1990-x rr. ObUIO CTOJIb 3HAYUTEIBHBIM, YTO,
BO-TIEPBBIX, IPUBEIO K YBEIMYEHHUIO TpaJUCHTa HapacTaHUs CPeIHEroJ0BbIX
pacxoZ0B BOJIbI, HAIJISIIHO MOATBEPXKIAEMOE KYMYJISTUBHBIMU (CyMMapHBIMHU)
WUHTErPAIBHBIMU KPUBBIMHU (KHUK). Bo-BTOpBIX, K CBOEOOpa3HOM
«xopeiTooOpaznoi» ¢opme PUK. B-TpeTbux, K TOSBICHHIO CTATUCTUYECKU
3HAUYUMBIX BO3PACTAOIIUX TPEHII0B (pHC. 3). B-ueTBepThIX, K U3MEHEHHUIO CPEIHETO
CTOKa M XapakTepa MEeXroJoBoW HM3MeHUYMBOCTU. CHHXPOHHOCTh B KOJIEOaHMSIX
TOJIOBOTO CTOKAa OOHapyXeHa Yy pPEK, MPOTEKAIOIUX B CXOXKHUX KIMMATHYECKHX
YCIIOBUSAX, @ TaKK€ CO CXOXKHUM XapakTepoM MOACTUJIAIOLIEH IOBEPXHOCTH
(koadpdunment R >0,5).

OcoOblil HayYyHO-TIPAaKTUYECKUA MHTEPEC MPEACTaBISAET 3aBUCUMOCTh BEIMYUH
CKOPPETUPOBAHHOCTH MHOTOJIETHUX KOJIEOaHUI CTOKa OT pacCTOSHUS MEXIY
HeHTpamMu Bo0ocOopoB (puc. 5). COBEpILICHHO JIOTUYHO, YTO KOPPEJSIHS BBICOKA
npu mManoil auctanuuu. Koagounuent koppensuuu 0,7 u Bbllie HabI0naeTcs Ha
pacctosiHusAX oT 250 mo 750 kM. {1 HEKOTOPOTO KOJIMYECTBAa MOCTOB CpeaHEn
IOJIOCKl ~ 3allaJHOTO  palioHa COXpaHsAeTCs 3HauuMas KoppeysiliMs W Ha
BHYIIUTEIBHBIX paccTostHUAX (10 1500 km). BaxxHbIM OJIOKOM CTaTUCTHYECKOTO
aHanM3a CcTajla MpoBEepKa psAIOB TOJOBOIO CTOKa HAa COOTBETCTBHE OCHOBHBIM
CTaTUCTMYECKUM TrunoTe3aMm (IIpM YpPOBHE 3HAUUMOCTH 0=5%): Ha HapylleHue
CTallMOHAPHOCTU KOJIEOAHMM M HAJIM4YUEe CTATUCTHUECKH 3HAYMMOIO TPEHJa, Ha
HE3aBHCHUMOCTh YJICHOB psia. bbll 000CHOBAHHO BBIOpAH «IEPEIOMHBIN TOl» —
1980r., pazmenuBmuii 3TH psabl. Llukiauueckne M HampaBICHHbIE W3MEHEHHS
rojoBoro croka pek Cesepa SIKyTuu 1oka He PUBEIU K CTATUCTUYECKU 3HAUUMBIM
HapyLICHUSIM CTAIl[MOHAPHOCTH PAJOB 3a pPEIKUM HCKIOUYeHHeM. Bcero y Tpex
MOCTOB OOHAPY>KEHO HapyUIEHUE CTAIIMOHAPHOCTHU M0 AUCIEPCUU U JUIIb Y OJHOTO
110CTa — [10 CPEJTHEMY.
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1000 2000

Puc. 4. IIpocTpancTBeHHas KoppensunoHHas GyHKuMs (11 paiioHa K 3amnany ot p. JleHa)

Tak, gns pexk HMuopma wm  blrelarra, OTHOCAIIMXCS K IOKHBIM pailoHaM
HCCJIElyeMOT0 pernoHa, 0OHapy>KEHO HapyIllIeHHUEe CTAllMOHAPHOCTH IO JTUCIIEPCHH,
a 'y p. Anplua, IpUTOKA p. SIHBI, HApYyIIEHHE CTAlMOHAPHOCTH Psiia OTMEYAETCs Kak
10 JUCIIEPCHH, TaK U MO CPEIHEMY.

YcnosHble 0603HaueHns

Mope 2
Nanmesslix

Pexn
AxyTua
77, Viccneyeman Tepputopus,
" WeBXORAWER B BPKTUYECKYIO JOHY
[ Hevcenenyeman Tepputopus
B ] Wccnenyeman TeppuTopua,
' exonAwan e apKTUHECKyIo I0HY
@ Sxyrex

[lpyrie aaMUHUCTPaTMBHO-
I ~cppimopuansinie sy

Ipannua ruaponoruyecknx
eauHuy
— PaHOH

=xamm [oppaion

Oxomckoe mMope

e e

Puc. 5. Kapta 0THOpOAHBIX THIPOJOTUYECKUX PAOHOB CPEAHEN U CEBEPHOM MOJIOCHI
Pecniyonmuku Caxa (Skytust). YcnoBubie 0603Hadenus: 1 — CeBepo-3anaanblii paiioH, 2a —
OneHekcko-AHabapckuid moApaiion, 26 — Brurroiickuii moapaiion, 3 — KOro-3amaHsiii
paiion, 4a — ['opHbIii ceBepHbIi, 40 — ['opHEIii, 5 — CeBepo-BOCTOUHBIN, 6a — SIHCKUI
oApaioH, 60 — Anprda-2NbTHHCKUN TTOApalioH, 6B — MHaurupckuii moapaiion, 6r —
Ana3zelickuii moipaiioH, 61 — MpOMEXyTOUHBIHN MOApalioH

B nocnengnem cirydae 3TO MOXKET OBITh CBSI3aHO C MOBBIIICHUEM JISTHUKOBOTO U
CHErOBOrO0 CTOKa € TOp 3a c4€éT aHOMainuu Temmeparyp. Ha ocHoBe anammsa
CUH(a3HOCTU KoJeOaHWH, MPOCTPAHCTBEHHOH CKOPPEITMPOBAHHOCTH TOJOBBIX
00BEMOB CTOKa BOJBI PEK (C TTOCTaMH), U3 COOOPAKEHHUI OJTHOTHUITHOCTH penbeda,
KIIUMATHYECKUX ¥ JIAHAMAPTHBIX YCJIOBUW OCYIIECTBISIIOCH THUIPOJIOTHYECKOE

72



palloHHpOBaHUE UCCIENYeMOU TeppuUTOpHuH (puc. 5). BrineneHue rugpoaorudecku
OJIHOPOAHBIX PAMOHOB HEOOXOIMMO MJi ONTUMHU3AIMHU TOUCKA pPeK (CTBOPOB)
aHAJIOrTOB MpPHU pacyeTax CTOKAa Ha HEU3YUYEHHBIX TEPPUTOPHUAX, MOBBIIICHUS
TOYHOCTH 3THUX PACUYETOB.

Jlumepamypa
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IKCTPEMAJIBHBIE ATMOC®EPHBIE OCAJIKHA 110 TAHHBIM
HA3EMHBIX HABJIIOJJEHUH HA EBPOIIEMICKOM TEPPUTOPUH
POCCHUHA
Ia6anos I1L.A.

OI'bYH Hucmumym oxeanonoeuu um. ILI11. [Hlupwosa PAH
Mockea, Poccus
pa.shabanov@gmail.com

B mpaktuke ruapomereoposiornueckod  ciayxkObl PO  HeT moHsATUA
«QKCTpEeMaJIbHbIE OCAJKN» WM «COOBITHE IKCTPEMANIbHBIX 0CaJKOB». BmecTo Hero
UCIIONB3YETCs CHUCTeMa Kiaccuukanuu omnacHeiX sBiaeHud mnoroasl (OMII).
Cornacuao P/ 52.88.699-2008 omacHoe THAPOMETEOPOIOTHYECKOE SIBICHHE — 3TO
ABJICHUE, KOTOPOE II0 WMHTCHCUBHOCTU Pa3BUTHUA, IPOJOJDKUTEIBHOCTH HIIU
MOMEHTY BO3HMKHOBEHHMS MOKET IPEACTaBIATh YIpOo3y JKU3HH WIM 300POBBIO
rpaxaaH, a TakkKe HAHOCUTh 3HAUMTEIbHBIM MaTepHalibHbIN yiiepO. B tabnuie
npe/icTaBIeHbl HEKOoTOpble onpenenenus u3 nepeuns OAIl, naubonee O6mu3kue mo
CMBICTY K COOBITHAM OJKCTpeMalbHbIX ocaakoB. [lpuBenéunsie mpumepsr OSI1
TpeOyIOT BBICOKOTO BpPEMEHHOTO pasperieHus (MUHYTHI W 4yackl.) B ciyuyae
KJIIMMaTUYECKUX UcciienoBanuii ucnosb3zoBanue OAII kpaiine 3aTpyIHEHO.

JUia  omnpeneneHuss  KpUTEpUs  BBIAEIEHUS  SKCTPEMAJBHBIX  OCaJKOB
UCTIONIb3YeTCsl OOJIBIIOE KOJMYECTBO MeTon0B [1]. [ OMHOPOIHBIX MacCHBOB
JAHHBIX BO3MOXKHO HCIOJIb30BaHME aOCOJIIOTHBIX KputepueB (Hampumep, 30
MMm/cyT.). Ecam ke uccienyembie BpeMEHHbIE PSAJIbI OTIUYAIOTCS B KIMMATHYECKOM
IUIaHe, Torja Oosiee MpEeaNOYTUTEIbHEE BBIOMPATh OTHOCHUTENIBHBIE KPUTEPHH.
Yame Bcero OHM OCHOBAaHbl Ha KBAaHTWJIBHBIX OLIEHKAX OJMIUPUYECKUX WIIN
anmnpoOKCHMHUPOBAHHBIX HEKOTOPOH TeopeTudyeckoi (GyHKIUEH pachpeeneHmsIX.
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[Iycte coObITHE 3KcTpeMadbHbIX ocaakoB (C30) — 310 coObITHE W
COOTBETCTBYIOLIIEE €My HW3MEpEHHE KOJMYECTBA AaTMOC(EpHBIX  OCAJKOB,
ONpeNeIEHHOE HAa 3a/JlaHHOM BpPEMEHHOM HMHTEpBajie (HampuMmep, CYTKH),
SBIIAIONIEECS PEAKUM B TEPMUHAX YaCTOTHI €r0 MOSIBICHUS B BBIOOPKE H3MEPEHHIA.

[Ipencrapnsiercs crpaBeaIUBbIM YTBEPKIECHUE, YTO IKCTPEMAIBHBIM HE MOXKET
OBITh SIBJIGHME C YacTOTOM IMOSBIEHHUS dYalle oAHoro pasa B roxa. llostomy B
kauecTBe Kputepus BbiaeneHns CO0 Obut BbIOpaH kBaHTUIb 0.999, KoTOpHBIN, NpU
HEKOTOPBIX JOMYIICHUSIX, COOTBETCTBYET yacToTe ~1 pa3 B 3 roga. Cnenyst Takoit
)K€ JIOTUKE MOXHO YBEJIUYUTh KPUTHYECKHH Tmopor 1o kBaHTwis 0.9995 wunum
0.9999. Opgnako 3TO MPUBEAET K CYIIECTBEHHOMY CHHXEHHUIO JJIUHBI BBIOOPOK
BIUIOTh JO €AMHCTBEHHOTO MAaKCHUMAJIbHOTO 3HAa4YeHWs B JIaHHOM IIYHKTE
(ucropuueckuii Makcumym). Jlnsi BeIOOpKM cyTOuHOrOo pazpemieHus 3a 50 et
kBaHTWIb 0.999 BeIENsAET OKONO 18 3HAYEHUI.

B pabore paccmarpuBaeTcs peXuM COOBITUNA DKCTPEMATIbHBIX OCAJKOB
(cormacHo MpUBEAEHHOMY OIlpeesieHnto) Ha EBpomnelickoit Tepputopun Poccumn
(cextop 30-60 B.m. m 50-70 c.m1.) 3a BpeMeHHo# niepuoa ¢ 1966 mo 2015 rr.

OCHOBHBIM UCTOYHUKOM MH(POPMALIMU O HAKOIUIEHHBIX CyMMaX OCaJKOB CTaJlU
oTkpbIThie nanHsie BHUWUT'MU-MIJ] (www.meteo.ru/data) o cyTo4HbIX cymmax
ocankoB. [lns uccnenoBanusi 6610 0TOOpano 107 METEOPOIOTMYECKUX CTaHIIHM,
JUISL KOTOPBIX YHCIIO HEKOPPEKTHBIX IaHHBIX COCTaBIsI0 MeHee 3% oT oluieit
JUIMHBI BBIOOPKH. BbIZeNnuB cpenu 371eMEHTOB BBIOOPKM CYTOYHBIX CYMM Te€,
KOTOphIe Oojbine win paBHbl KBaHTWIS 0.999, ompemenum HX Kak COOBITHS
skcTpeMasibHbIX ocaakoB (CD0). Bceero 3a mepuon 1966-2014 rr. ¢ momomibo
kputepus Q999 O6wuio ompeneneno 1926 C30. U3 Hux Boigensercs 1406
YHUKAQJIBHBIX JaT ¢ XOTA Obl ogHuM oTMedeHHBIM CDO. OIHOBpEMEHHOE Ke
HaOmonenne COO Ha HECKOJIBKUX IMyHKTax HabmoneHuil (Oosblle Wi paBHO 2
CD0) B oany naty mpoucxoaut Juiib B 26.3% cinydaeB. Ha nsa COO 3a ognu
cytku mpuxoautca 19%, Ha tpu — 5.6%, Ha yethipe — 0.9%. Ha kaxnayro u3
OCTaJIbHBIX Tpajauuid npuxonurcsa meree 0.3%. MakcumanbHOE YKCIIO MYHKTOB, B
KOTOPBIX ObL10 oTMeueHo CO0 na ETP — 9.

Hns 107 mereoponoruueckux cranuuii Ha ETP momaBnsiomias yacte Bcex
CIIy4yaeB SKCTPEMAJIbHBIX OCAJIKOB NMpuxoautcs Ha jeto (81%), a Ha XOJNOJHBII
nepuoj roaa (HossiOps-mapt) uyTh 6omee 1% (cm puc. 1 6). D10 erko 0OBIACHIETCS
TEM, 4TO MUK 0cajkoB Ha EBpomneiickoil Tepputopun Poccun npuxoauTcs Ha JIETO U
onenka CO0 kpurepuem Q999 no BceMy BHYTPUTrOAOBOMY PNy NMPUTATUBAECTCS K
OLIEHKE JKUJKUX JIETHUX ocaakoB. Taike u3 pucyHKa 10 BHAHO, YTO HA OCCHHHE
MECSIIIBI TPUXOIUTCS B [IBA C JHUIIHUM pa3a O0JbllIe SKCTPEMaIbHBIX COOBITHI, YeM
BecHo (12.9% npoTus 5.6%).

Pacnipenenenue Q999 B mpenenax ETP (puc. 1a) mokassiBaer, 4ToO CpenHss
OLIEHKa ISl BBIOpaHHOTO KpuTepusi sKkcTpemanbHocTi A ETP naxomures okono
35 mMM/cyT., MUHUMaJbHOE 3HaueHue — 22.7 MM/CyT., a MakcumanbHoe — 47.7
MM/cyT. brn3kue abconroTHBIE 3HAYEHUS YAacTO MCHOJB3YETCS MPU MOHUTOPHUHTE
OOJBIIOrO KOJMYECTBA OCAAKOB: HampuMmep, HuHAEKC R20mm w3 mnepeuns
MHIMKATOPOB KIMMAaTHYECKUX M3MeHeHui rpynnsl 3kcneproB ETCCDMI [2], a
takxke OS A.1.5 (cunbHblii TuBeHb) U3 nepeuns O Pocruapomera (tabi.). 85%
3HayeHnit napameTpa Q999 nmpeBIIaloT UHTEHCUBHOCTH B 30 MM/CYTKH.
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Puc. 1. a) 'ucrorpamma Q999 (mm/Cytkn) mist 107 crarmmii ETP 6) I'mcrorpamma
nosiBienuss CO0 (Mmecsiibl)

KonnuectBo COO (uépnas nunus | Ha puc. 2) B teuenue 1966-2014 ronos
UMEET TEHJCHIMIO K YBEITUYCHHIO, KOTOpasl SBISAETCA CTATHCTUYECKH 3HAYUMOMU
(p_value=0.02). Takke CTaTHCTUYCCKH 3HAYMMO M3MEHSAETCA KOJIUYECTBO
yHuKaIbHBIX TYHKTOB (P_value=0.02) u umcno ymukampubix mat (p_value=0.05),
3apeructpupoBasimux CO0 B Teuenue roj (cepas munus |l Ha puc. 2).
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Puc. 2. /Tunamuka ob6miero uncna COO (u€puslii 1) 1 yricna yHUKaIbHBIX JaT, B KOTOPHIE
peructpupoBanuchk CO0 (cepsiit 1) B rog

I[To reorpaduueckomy mpu3HaKy (puUc. 3a) XOPOIIO TMPOCICIKUBACTCS
NPEUMYIIECTBEHHO 30HAJIbHOE paclpeziesieHne 3HaueHus BenuuuHbl Q999: ot 70°
car. 1o 62.5° c.m. 3Hadenus Q999 menee 35 mm/cyt. KOxHee, B mosice oT 62:5°
car. o 57.5° cam. — Beime 35 mm/cyt. Ilpuuém roxkaee ~57.5° .. MOXKHO
BBIJICTIUTh JBa cekTopa. B 3amagHoM cektope 30-45° B.n. BBIACHSAIOTCA CaMble
BbicOKUe 3HaueHus 40-45 mMM/cyT., a BO BTOPOM — BoOcTO4Hee 45° B.a. —
Ha0III01aeTCsl yMEHbIIIeHNE 10 35 MM/CyT. U naxe Huxke. [Ipu aHanmmse TeHACHIIHMA
CO0 mno ETP (puc. 3 0) He yna€rcsa BBISIBUTH CTOJb SIPKUX CBSI3€W: TCHACHIIUU
SBJSIFOTCS ~ CTaTUCTUYECKH  MaJO3HAYMMBIMHU,  BBICOKHE  TOJIOKHUTEIIbHBIC
KOX((UIIMEHTH HAKJIOHA JIMHEWHOTO TPEHJA COCEJCTBYIOT C OTpPHUIIATEIbHBIMH
3HAYEHUSIMU COCEHUX CTAHIIUH.
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Puc. 3. a) [IpocrpancrBennoe pacnpeaenenue Q999 6) IlpocTpancTBeHHOE
pacnpenerenne Ko3pGuIueHTa HaKJIOHa TUHEHHOTO TPEeHIa BpeMeHHBIX psiioB COO.
Bropoii kpyr BOKpyr Mapkepa — CTaTUCTUYECKH 3Ha4uM Ha a-ypoBHe 0.1

Ta6auna TunoBoi nepedeHb ONACHBIX MPUPOIHBIX METEOPOJIOTUUECKUX SIBICHUH,

coryacHo PJI 52.88.699-2008, OJM3KHX IO CMBICITY K COOBITHSIM SKCTPEMAIBHBIX OCa/IKOB

‘A.I.S CunbHBIN TMBEHb

A.1.6 OueHb CHIIBLHBIHN
JIOKJTb (OYE€Hb CHIIbHBIN
JIOXKIb CO CHETOM,
OUY€Hb CHJIBbHBIM
MOKDBII CHET, OYEHb
CUJIbHBIN CHET C
JTOXKJIEM )

CHHBHBIﬁ HHBHGBBIﬁ JTOXIb C KOJIMYECCTBOM BBIIIABIIINX OCAIKOB
> 30 MM 3a mepuoa He 6onee 1 u

3HAYUTENbHBIC JKUJIKUE WIA CMENIaHHBIE OCAAKH (J10XK/b,
JUBHEBBIM JTOXKIb, JOXIb CO CHErOM, MOKpPBI CHEr) C
KOJMYECTBOM BBIMABIIMX OcCagkoB He wMeHee 50 mm (B
JIMBHEOIIACHBIX/CEJIEONIACHBIX TOPHBIX pailoHax — 30 MM) 3a
nepuoj BpeMeHu < 12 4

A.1.7 OueHpb CUIBHBINA
CHeEr

3HauyHuTeNbHBIE TBEPABIE OCAAKU (CHET, JIMBHEBBI CHET) C
KOJIMYECTBOM BBINABIIMX OCAJKOB He MeHee 20 MM 3a mepuoj
BpeMeHU < 12 4

A.1.8
[IponoikuTenbHbII
CUJIBHBIN TOKIb

Jloxap ¢ KOpOTKMMHU TiepepbiBamMu (He Oomee 1 u) ¢
KOJM4ecTBOM ocajikoB He MeHee 100 MM (B JIMBHEOIACHBIX
paifoHax ¢ KOJIMYECTBOM OCaJIKOB He MeHee 60 MM) 3a mepuoj
BpemeHH Oonee 12 4, HO MeHee 48 4, win 120 MM 3a nepuon
BpeMeHH Ooiee 2 CyTOK

A.2.4 3acyxa
aTMocdepHas

B nepuom  Bereranum  cenbxo3  KyJAbTYyp — OTCYTCTBUE
3¢ eKTUBHBIX 0caakoB (0ojee 5 MM B CYTKH) 3a NEpPHOA He
menee 30 pgHeW mNOApsA MNpH MaKCHUMaJIbHOW TEMIlepaTrype
Bo3ayxa BbIme 25 C (B 10xHbIX paifonax PO — seime 30 C). B
oTnenbHbIe THU (HE O6omee 25 % mpoaoIDKUTETFHOCTH TIEPHO/Ia)
BO3MOXXHO  HQJMYUE€ MaKCUMAJIbHBIX TEMIIEpaTyp HHXKE
YKa3aHHBIX MPEEIIOB
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B pabore npeanoxen Ooisiee cTporuii (mo cpaBHEHUIO ¢ TpaaAuMoHHbIME 0.95 1
0.99) oTHOCUTENBHBIN KBAaHTWIBHBIN KpuTepuit Q999 mis ompeneneHus MOHITHS
«OKCTpEMaJIbHbIE OCAJKM» U BBIIEICHUS COOBITHS HKCTPEMAJbHBIX OCAaJIKOB.
Co3man kajeHIaph COOBITHM DJKCTpEMalbHBIX OCAaJKOB Ha EBporeickoit
tepputopun Poccuun. 3a mepuon ¢ 1966 mo 2014 rr. mva ETP Benuuunsr C20
U3MEHSIOTCS CTAaTUCTUYECKH MAaJIO3HAYMMO, a 4YHuCiIo peructpupyeMmorx CO0
CTAaTUCTHYECKH 3HA4YMMO yBennuuBaercs Ha o-ypoBHe = 0.02. PacmpenencHue
muHamukd BennuuH COO mo tepputopuu ETP HOocuT 3amyTaHHbIN xapakTep, B
OTIIMYHME OT MPEUMYIIECTBEHHO-30HAJIBHO pacmnpeneiaéHHoro mnapamerpa Q999.
O6uacte m3Menenus i napamerpa Q999 cocrasnsier ot 22.7 no 47.0 mm/cyT. 1o
na"HueiM 107 cranauuit ETP.

Hccneoosanue svinonneno npu Guuancosoi noooepocke PODU 6 pamkax nayunozo
npoexma Ne 16-35-00212 mon_a.
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IBOJIOIUA MOPOOMETPUYECKUX XAPAKTEPUCTHUK PSAJJA
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BenoGoponos A.B.

Ilepmckuii cocyoapcmeenHvlii HAYUOHAIbHBIU UCCIe008AMENbCKULL YHUBEPCUMEM
2. Ilepmo, Poccus
beloborodov.lpmg@mail.ru

Wzydenne mMophOMETpHUUECKUX MapaMEeTpOB BOJOXPAHWIUIL, 000OLIIeHHE H
aHamU3 pe3yJbTaTOB TAaKUX HCCIECIOBAHMNA JAlOT K04 K Oosee TIyOOKOMY
NOHMMAHUIO TPOIECCOB, MPOTEKAIONMIMX B  BOJoXpaHwmmmax. CpaBHEHHE
XapaKTEPHUCTHUK, TMOJYYCHHBIX B Pe3yJbTaTe YTOUYHEHHsI, C MPOSKTHHIMH JTaHHBIMH
OTKPBIBAIOT HOBBIE BO3MOKHOCTH B 00JIACTH IMHAMUKHU BOJIHBIX MacC BOJOEMOB.

Brimonnenabie paboThl MO YTOYHEHHIO MOP(HOMETPHUECKUX XapaKTePHCTUK
Kamckoro (2008r.), Botkunckoro (2009r.), Hwmwxnexamckoro (2010r.) wu
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CaparoBckoro (2012r.) BOJOXpaHWJHWI JAKOT BO3MOXKHOCTH MPOCICAUTH
HBOJIIOIIMIO OCHOBHBIX MOP(POMETPUUECKUX ITapaMETPOB.

Hecmotpst Ha TO, 4TO HEKOTOPBIE PE3YIbTATHI PAOOT yKe MyOJUKOBAIUChH paHee
[3], mpenctaBisieTcss HEOOXOIUMBIM OOOOIIMTH JAHHBIE 3TUX HCCIENOBAaHUM, K
TOMY K€ 3a TMOCIEAHHE TOJbl MOSIBUINCH CBEJIEHUS O MOJOOHBIX UCCIETOBAHUSX,
MIPOBEACHHBIX CTOPOHHUMH OpraHU3aUsIMU (I'ocynapctBeHHBII
okeaHorpapuueckuii MHCTUTYT, MHctutyt reorpadpum PAH, T'ocynapcTBeHHBIN
THJIPOJIOTUYECKUN WHCTUTYT) Ha APYrux BojoxpaHwmmmax. Cpa3dy OTMETHUM, UTO
XOTS €IMHON TPUHATOM METOAMKH 10 YTOYHEHHI0O MOP(POMETPUUECKUX
XapaKTePUCTUK BOJOXPAHWIIMI] HAa JAaHHBIH MOMEHT HE CYIIECTBYET, BCE
pa3paboTYMKK, TeM HE MEHee, HCIOJb30Bajd MPUMEPHO OJUH U TOT K€ Habop
mokasareseil, 4To JeJaeT BO3MOXKHBIM CpPaBHEHHME IIOJYYCHHBIX pPE3yJIbTaTOB.
OcHoBoil  pabOT 1O  YTOYHEHUIO  MOPPOMETPUUYECKUX  XapaKTEPUCTUK
BOJIOXPAHWJIUI ISl HAC TOCIYXHUJIM TPUHIMUIBI, U3JI0KeHHBbIE B padoTax HO.M.
Marap3una u 1.K. Mankesuya [2]. s Kamckoro, Botkunckoro, HuxHekaMmckoro
u CapaTOBCKOT0 BOJIOXpaHUJIMII pacueThl Habopa rmokaszareneil mpou3BOIUINCH KaK
JUISL BCErO BOJOXPAHIJIMILIA B II€JIOM, TaK WU JUISl KaXXIOTO BBIACJICHHOTO MpHU
palilOHUPOBAHUM y4acCTKa U palioHa.

B Tabmumax 1-3 mnpuBOmSTCS aHHBIE OOHOBJEHHBIX MOP(POMETPHUCCKUX
XapaKTePUCTUK BOJOXPAHWIHIN B CpPaBHEHHU C TMPOCKTHBIMU JaHHBIMHU. U3
yKa3aHHBIX TaOJUIl BUIHO, YTO IO PSAAY BOJAOXPAHWIMIN 3HAYECHUS] MPOCKTHBIX
napamMeTpoB CHUIBHO HM3MEHWINCh 3a MEepUOoJ JKCIUTyaTanuu. Tak, 3HAUUTEIHHO
yMeHbIIUIUCh 00BeMbl Kamckoro, BoTkmHCKOoro, CapaTOBCKOIO M OCOOEHHO
Bonrorpaackoro Bogoxpanunuil. Jljis KpYyMHBIX BOJOEMOB 3TO MOXET OBITh
00BSICHEHO ux MOJIOKEHUEM B Kackaje u COOTBETCTBYIOLLEH
HaHOCOYJIEP>KUBAIOIIEH POJIbIO B HEM.

Cnenyer mnpuHUMaTh BO BHUMAHHME€ WU TOYHOCTh OMPEACICHUS TMPOCKTHBIX
XapaKTEPUCTUK BOJOXPAHUIIHUII, COOTBETCTBYIOIIYIO TOYHOCTH KapTorpaduyecKux
pabot Tex net. M3menenue oobema KpacHomapckoro BojgoxpaHminiia (pacyeTHas
IPOEKTHAS CKOPOCTh 3aWJICHHSI COCTABISUIA 6 MIH. M/TOX, M0 (aKTy COCTAaBISET
nopsinka 20 MITH. M/rog [4]) oOycnoBieHa, ckopee BCEro, €ro reorpaguiyeckum
PAaCIOJIOKEHUEM M COOTBETCTBYIOUIUMHU YCJIOBHUSIMU TOCTYIUIEHUSI U OCAXICHUS
HaHOCOB.

OuyeBUHO, YTO IS HEOONBIIUX MO OOBEMY BOJOXPAHWIIHUIL C MaJbIMHU
3HAYCHUSIMU BOJIOOOMEHAa U O0OBbEMaMH TIOMYCKOB B HWXHUN Obed MPOIECCHI
OCaJIKOHAKOIUJICHUSI WTPAIOT BEAYIIYI0 POJh B M3MEHEHHH 00BEeMa, OCOOCHHO B
YCIIOBUSX JJUTEIBHOW WX OKCIUTyaTanuu 0€3 MPOBEIEHUS COOTBETCTBYIOIIUX
MEpPOTPUSITHI 1O TPOMBIBKE, yJaJICHUIO OTJIOXKeHWi u T.0. Tak, B
HuXKHE3bIpIHOBCKOM BOJOXPAHUJIUIIE, PACIOJIOKEHHOM B 4depTe I. bepesHuku
(ITepmckuii kpaii), npu odbeme 6,9 MiH. M® (HITY) mo cocrosamio Ha 2011r.
coaepkanoch 3,5 MIIH. M HIIOBBIX OTJIOKEHHIA. it HBITBEHCKOTO BOOOXpaHWIINIIA
(ITepmckuii kpait) mpu oobeme 32,2 MIH. M° (HITY) 06beM 3aMieHus 110 JaHHBIM
u3bickanuit 2008-2009 rr. paBusuics 40%.
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Ta6auna 1. CpaBHEeHHE IPOEKTHBIX U YTOYHEHHBIX 00beMOB BojoxpaHunui (mpu HITY)

O0neMm, KM Pasnoctb
Bopoxpanunuiue 7
[Ipoext Yrounenue KM %
Kamckoe 12,205 10,77 -1,435 -11,76
Borkuuckoe 9,363 8,648 -0,715 -7,64
HuxHekamckoe:

HITY 62,0 m 2,6 2,5 -0,1 -3,85
HITY 63,3 ™ 4,205 3,8 -0,405 -9,63
CaparoBckoe 12,87 10,04 -2,83 -21,99
Bonrorpazlcxoel 31,45 28,08 -3,37 -10,7
TopbkoBckoe™ 8,71 8,59 -0,12 -1,37
Vrmuckoe: 1,24 1,223 -0,017 -1,37
Vuunckoe® 0,146 0,147 +0,001 +0,68
Py301<oe2 0,216 0,202 -0,014 -6,48
Hcrpumckoe” 0,183 0,151 -0,03 -17,45
KpaCHoz[apcxoe3 2,347 1,773 -0,57 -24,46

! nanmbre TocynapctBenHOTO OKeaHoTpaduyeckoro nHCTUTYTa M. H.H. 3y6oBa [1]
% _ JaHHBIC Wncturyra reorpadpun PAH [5]
® _ nanubie I'ocynapcTBEeHHOTO IHJIPOIOTHYECKOTO HHCTUTYTA [4]

BenuuunHbl M3MEHEHUs IJIOMIAAM 3€pKajia BOJOXPAHWIIMIL UMEIOT MEHbIIUN
pa3Max 3HAYeHWM M  HAXOJATCS MPAKTHUECKH B  IMpeaenax TOYHOCTH
KapTorpapu4ecKux N3MEepeHu.

NckmrouenueM sBnsercs HukHEKaMCKoe BOAOXPAaHUIUINE, UIsI KOTOPOIO
3HAUUTENbHOE OTJIMUME YTOUHEHHOU IUIONIaN OT MPOEKTHBIX JAaHHBIX MOXKET OBbITh
00yCIIOBJIEHO KAaK TPYAHOCTHIO BBIIIOJHEHMSI BBIYMCICHHM JUISL TOJMHBI CIOXKHOMN
KOHpUrypanuu (o3epHasi 4acTb), TaK U TIpolleccaMd WHTEHCHBHOIO pocCTa
MEJIKOBOJMIA M HUX 3apacTaHus NpH padoTe BOAOXPAHUIIUIINA Ha HEMPOECKTHOU
ormetke (npoextHas HITY cocrapnser 68,0 m).

Pasznuuus B 3HaYEHMSAX CpegHEM M MAKCUMAJIbHOM IIMPHUHBI BOJOXPAHMIIUILL
MOKET OBITH OOYCIIOBJICHO pa3HBIMU MOAXOJaMU B UX ONpEAETCHUH (BKIIOUECHUE
JUIMHBI 3JIMBOB B 00Ilee 3HaYCHUE IIUPUHBI), IPU ITOM MPOEKTHbIE JaHHbIE YaCTO
UMEIOT  SIBHO  3aBBIIICHHbIE 3HaueHWs (Haopumep, i CapaToBckoro
BOJOXpaHWIUIIA — 25 KM). 3HA4YeHHUS CpeIHeW TIyOWHBI BOJOXPAHWIIUI B
MPOEKTaX PaCCUYUTHIBAIUCH MO opMyIie, «IpULIeIei» U3 03epoBeAeHHs (YaCTHOE
OoT JeneHus: oObeMa BOAHOW Macchl Ha Iuioniaab). OgHAKO Takodl MHOIXOI B
OOJNIBIIMHCTBE CIy4yaeB [aeT OLIMOOYHBIE pe3yNbTaThl, T.K. MOpdosornyecKku
BOJOXPAaHMUJIMIIA M oO3€pa HE NOA0OHBI. JIJIsl KPYNHBIX BOJOXPAHUJIMIL TAKOU
MOIXO0/ 1aeT OMMOKy B 1-2 M.

OO0veM HacTOSIIEH CTaTbU HE TMO3BOJSIET JCTAIBHO MPOAHAIU3HPOBATH
BO3MOXXHbIE€ NPUYMHBI PACXOXKIACHHUS MPOEKTHBIX M YTOUYHEHHBIX XapaKTEPHUCTUK,
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pu 3TOM B yOnukanusix [1, 5] Takue MOnbITKY NMPEANPUHUMAIOTCS. Y KaKeM JTUIIb
Ha JIBa 00CTOATEIHCTBA.

Tabuauna 2. CpaBHEHUE IPOEKTHBIX U YTOUHEHHBIX IUIOMIAJEH BOIOXPAHMITUII]

(mpu HITY)
IImomane, KM” PasznocTts
Bopoxpanunuiue >
[IpoexT Yrounenue KM %
Kamckoe 1915 1754,1 -160,9 -8,4
Borkuuckoe 1120 1066,7 -53,3 -4,76
Hwxnekamckoe
HITY 62,0 m 1000 787,1 -212,9 -21,29
HITY 63,3 ™ 1367 1199,27 -167,73 -12,27
CapartoBckoe 1831 1728,5 -102,5 -5,6
Boarorpasnckoe 3117 3248 +131 +4,2
I'oppkoBCKOE 1590 1497.,6 -92.4 -5,8
VYranuckoe 249 226,1 -22.9 -9,2
YyunCcKOoe 19,34 18,77 -0,57 -2,95
Py3ckoe 33 30,56 -2,44 -7,39
Hcrpunckoe 33,6 32,95 -0,65 -1,93
Kpacnomapckoe 400 377,1 -22.9 -5,73

Bo-nepBrIX, 00CYXAaTh TUHAMHKY M3MEHEHMS XapaKTEPUCTHK HUMEET CMBICI
JUIIb B TOM Clly4ae, €CIM HMEETCSd JOCTATOYHAsl 0 TOYHOCTH U IOJIHOTE
CpaBHHUTENIbHAsA 0a3a MPOEKTHBIX U YTOYHEHHBIX JaHHBIX. B mpoTHBHOM ciydae
OKa3bIBAETCS, YTO HEKOTOPBIE MapaMeTpbl CPAaBHUBATH MPOCTO HE C YEM, K TOMY K€
HE COBCEM SICHOW OCTAaeTCsl JIOTMKA ONpEAENICHUs psAla NPOEKTHBIX XapaKTEPUCTHUK
BOJIOXpaHWIUI] (HapUMep, KaK B cllydae ¢ MaKCUMaJIbHOW IIUPUHOMN ).

Bo-BTOphIX, Ha Ham B3I OYEBHIHO, YTO HMMEHHO OOHOBJIEHHBIC
MopdoMeTpHUeCKre TOKa3aTeNu JOJDKHBI CTaThb OAHOM M3 OTIPaBHBIX TOYEK B
JANbHEUIINX HMCCIEAOBAHMUIX AMHAMHMKHU IPOLECCOB BOJOXPAHWIMIL, T.K. HIMEHHO
TUMH KCCIE0BAaHUAMU cO3/aHa 0a3a, HAa OCHOBAaHUM KOTOPOM MOKHO BBITIOJIHATD
CpaBHEHHME XapaKTEPUCTUK BOJOXPAHUIIMUII, T.€. palUMOHAIBHO CpPaBHUBATH
yrouneHHsle B 2007-2012 rr. mopdomeTrpuueckue mapamerpsl ¢ pe3yiabTaTamu
0oJee MO3IHUX UCCIEAOBAHMIA.

OnpIT BBIMOJIHEHHBIX Pa0bOT MOKa3bIBAET, YTO M3y4YE€HHE MOP(HOMETPHUUECKHX
apaMeTpoB BOJOXPAHWIML] JaeT KIY K T[OHHMAaHUIO THJPOJOTHYECKUX,
rUAPOYU3NYECKUX U T.II. MPOIECCOB, MPOUCXOAIMINX B Bogoxpanuiuie. [loaromy
MJIAHOMEPHBIE UCCIIEIOBAHUS B 3TOM 00JIaCTH AOKHBI IPOAOIIKATHCS.

Ou4eBUAHO, YTO YTOYHEHHE MApaMeTpOB HEOOXOJUMO BBINOIHITH B CPOK
kaxasle 10-15 yer (B COOTBETCTBMM C NEPECMOTPOM IPaBUI HMCIOJIb30BAHUS
BOJOXPAaHWJIMIL), a Ha OTAEIbHBIX YydacTKax (30HBI pa3pylieHusi Oeperos,
HEePeCTPONKN MEJIKOBOAHOHN U ITyOOKOBOAHOM 30H U T.II.) KEJIATEJIIHO U KaXJble 5
aer (xors Obl MmO BeaymuM TokazarensMm). [lpudyem HeoOXoaumo, YTOOBI
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OIIPCACIICHUA BBIIIOJIHAINCH Ha €IMHOM METOAUYECKON OCHOBE i1 BO3MOXKHOCTHU
CpPaBHCHUA MMapaMCTPOB PA3HBIX JICT U PA3HbIX BOJOXPAHUIINIII.

Tab6auua 3. CpaBHeHUE IPOEKTHBIX U YTOUHEHHBIX CPEIHUX M MAKCUMAJIbHBIX [TyOUHBI U
mupuHbl Bogoxpanunui (npu HITY)

I'myOuna, m [[Iupuna, kM
e e
: -
= 2 5 = 2 5
e, e =9 e
Bonoxpanunu (@) 5 @) 5
me = =
g g = =
= 5| £ | 5 | 8 |3 |8 |3
oy o oy o o) Z o) T
e, T (=" T o T o T
= 2 = 2 = = = e
> > > >
Kamckoe 65| 6,6 32 22 3,7 26 | 135 | 14
Borkuackoe 8,4 | 7,06 30 22,8 3,4 2,7 8,2 | 8,62
Hwuxuexkamckoe
HITY 62,0 m - - - - - - - -
HITY 63,3 M - 2,98 - 19,18 - 3,1 - 8,62
CaparoBckoe 7 5,3 33 28 - 51 25 145
Bonrorpanckoe 1f 18,65 | 41,0 | 41,34 - 6,15 | 17 1%’3
['opskOBCKOE 3é6 5,74 22 22,9 - 3,51 15 14,3
Yranuckoe 5 5,41 22 26,1 - 1,55 5 5,27
Yuunckoe 751782 | 215 | 21,11 - 2,32 3 4
Py3ckoe - - 21,2 20,6 - 0,98 4 3,6
HcTpuHckoe 54 | 5,82 23 19,9 - 0,92 3,0
Kpacnonapckoe | 7 4,7 - - 8,7 8,2 11 | 12,6
Jlumepamypa
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NU3MEHEHHS CTOKA BOJIJKCKO-KAMCKOI'O BACCEMHA B XX
BEKE U UX CBA3b C I''1IOBAJIBHBIMHU HUPKYJIAIUNOHHBIMUA
NPOLIECCAMH
Kaumenko B.B., KacuaoBa E.B.
HUY «MOH»y,
Mockea, Poccus
e.v.kasilova@gmail.com

['moGanpHble W3MEHEHUs KIMMaTra, 3a(QUKCUPOBAHHBICE HWHCTPYMEHTAJIbHBIMU
HAOJIOICHUAMHU HA  TOPOTSHKEHUU  TMOCICAHMX  JECSITHIETUM, OINpEeAesioT
aKTyaJIbHOCTh MPOOJIEMBI JTOJITOCPOYHBIX KIMMATHYECKUX IPOTHO30B. PerieHue
ATOW 3a7aud HEBO3MOXXHO 0O€3 TMOHMMAHMs CBS3U TJIOOAIBHBIX KIUMATHYECKUX
MPOLECCOB € MX JIOKAIbHBIMU TposiBlieHusiMU. C Havama 1970-x romoB Ha
€BpOIEUCKONM TeppuTopun PoccuM KIMMAaTMYECKUE M3MEHEHHS TPUBEIH K
CYILIECTBEHHOI NepecTpoiike MeXaHU3MOB (POPMHUPOBAHMS CTOKA M U3MEHEHHIO €ro
CE30HHOI0 pachpefelieHus. BeianunHa rojgoBOro CToka IpH 3TOM JI0 CUX IOp
HAXOJUTCS B Mpejaeiax CBOEH BEKOBOW ecTecTBeHHOHM m3menuuBoctu [1, 3]. Hdus
€CTECTBEHHBIX H3MEHEHHUIl TI'0JJOBOrO pPEYHOro croka B Poccunm HenaBHO ObLIM
0oOHapy>K€HO CYIIIeCTBOBAHWE MHOTOJETHUX (ha3 TIOBBIIEHUS U CHUKCHUS
BopgHoctu [2]. Ilpupoma »3TuX KojNeOaHUM OJHO3HAYHO CBS3bIBAETCS C
M3MEHYUBOCTBIO KIIMMATa.

B mHacrosimelt pabote mocTaBlieHa 3ajadya KOJHMYECTBEHHO OICHUTH CBS3b
MEXy KoleOaHHsIMH CTOKa Ha €BpoIenckoil Tepputopuu Poccun u rinobansHeIMU
npoueccaMu arMochepHod HHUPKYISAUU. s BbIIEICHHUS U3 TUIPOIOTHYECKUX
PSAAOB KIMMATHYECKH 3HAYUMOTO CHUTHalla ObUT WCIOJB30BaH METOJ| TJIABHBIX
koMrnoHeHT. [lo maHHBIM HAOIIOJEHUI 3a TOJOBBIM CTOKOM Ha pekax Bomkcko-
Kamckoro OacceifHa ¢ TOMOIIBIO CTaHAAPTHBIX aJTOPUTMOB MakeTa Statistica 13
ObUTM BBIUMCJICHBI IJIaBHbIE KOMIOHEHTHI cTOKa. Ha OcHOBe MpOBEIEHHBIX TECTOB
3HAYUMOCTH W CTAOWJIBHOCTH IS JaJbHEUIINX pacueToB ObUTM BBIOpaHBI JBa
NEPBBIX BEAYIIMX KOMIIOHEHTA, YYUTBIBAIOIIMX COOTBETCTBEHHO 53% u 17%
JTUCIIEPCUN UCXOIHBIX psAoB (puc. 1). Ananu3 arMmochepHOW UUPKYISILUH IS
nene Hactosmein paboThl OBUT OTPaHHYEH PACCMOTPEHHUEM JIBYX IIPOIECCOB,
BIMSHUE KOTOPBIX Ha KJIMMAT CpEJHEEBPONEICKON mojockl  Hauboisee
cymecTBeHHO: CeBepo-ATIIAHTUYECKUM U ATIIAHTUYECKUM JIOJITONEPUOANYECKUM
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koneOanusmMu [5]. KoIMYeCTBEHHO 3TH MPOIECCHl XapaKTEPHU3YIOTCS HHJICKCAMM
NAO (North Atlantic Oscillation) u AMO (Atlantic Multidecadal Oscillation),
PaCCUUTHIBAEMBIMH COOTBETCTBEHHO KaK BEIyIIHE KOMIIOHEHTHI IOJICH JaBJICHUS
BO3JlyXa M TeMIlepaTyphl OKkeaHa B paiioHe CeBepHOW ATIaHTUKH. [laHHBIE O
3HAYEHUSIX MHICKCOB ObLIH B3sThI 13 [7, 10].

13

2a
3 . . . ] : 26 = === |

_5 | | | | | | | | | |
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

lon,
Puc. 1. IlepBblie 1Ba Beqylnx KOMIIOHEHTa peyHoro ctoka Bomxcko-Kamckoro Gacceiina:
la, 2a — 3Ha4YeHUs MEPBOTO U BTOPOT'O BEIyLIMX KOMIIOHEHTOB COOTBETCTBEHHO; 10, 20 —
CTJIAXKUBAIOIIUEC KPUBLIC BCSBC, MMOCTPOCHHBIC 110 3HAYCHUAM KOMIIOHCHTOB

W3 HenmocpeaCTBEHHOTO CONOCTABICHUS AHOMAJIWN IEPBOrO  BEAYILIErO
KOMIIOHEHTA CTOKA U YKa3aHHBIX CPEJIHEr0JI0BbIX UHJEKCOB LUPKYISILIUU OYEBUIHO
HaJIM4YM€ HEKOTOPOW HEJIWHEWHOMN CBSI3M MEXKAY BEJIMYMHOM CTOKA M WHJIIEKCAMH
pKysinud. M3 pucyHka 2, Ha KOTOpPOM IIpHBEIEHBI JMarpaMMbl pa3dpoca
BEJIMYMH, CIVIAKEHHBIX OJUHHAALATUICTHUM CKOJB3SALIUM CPEIHHUM, CIEAYET, YTO
¢daze NOBBILIEHUS BOJHOCTH COOTBETCTBYET oTpuuarenbHas ¢aza AMO u
nonoxutenpHble 3HaueHus: muaekca NAO. dasza cHmkeHus croka Habmomaercs
IpY BBICOKUX MOJIOKUTEIbHBIX 3HaUeHHsIX AMO.

JleTanbHOe coMoOCTaBieHUE aTMOC(EpPHBIX M TUAPOJOTHUYECKHX IPOIECCOB
ObUIO BBIMOJIHEHO C MCMOJb30BaHHWEM BelBIeT-aHaln3a. PacueTsl MpOBOAMINUCH B
cpene R ¢ momomkio makera Biwavelet; ncnons3oBanmck BeliBieT-npeodpa3oBaHus
Ha OCHOBE BeilBJIeTOB Mopiie U «MEKCUKAHCKOW HUISAMBD» (BTOPOM MPOU3BOIHOM
¢byukuuu ["aycca) [6, 8, 9].

B cmektpax mepBoro Beaymero KOMIoHeHTa ObUtn 0OHApYKEeHbI KoJeOaHus ¢
NEPUOJOM OKOJIO 15 JieT 1715 mepBOro Beaylliero KoOMInoHeHTa u okoio 20-30 jger —
JUIL BTOPOTO BEAYILETO KOMIIOHEHTA, 3HauuMble Ha 90%-M ypoBHE OTHOCUTEIBHO
KpPacHOro Imyma. 3TO TO3BOJISET MPEANONIOKUTh HAIMYUE CBA3U MEXKAY MEPBBIM
kommoneHTOM U NAO, a Taxke mexay BTopbiM 1 AMO kak ¢ OCHOBHBIMH MOJAMHU
KOPOTKO- Y JOJTONEPUOJUYECKOM KIMMAaTUYeCKOM W3MEHYMBOCTU KiIMMaTa
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eBponernckor dactu Poccuu. BeliBner-aHann3 KOT€pEHTHOCTH HE NPOTUBOPEUYUT
3TOM rumotese (puc. 3, 4).
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Puc. 2. Cpenneronossie 3HaueHus uujaekcoB NAO u AMO, cooTBeTcTBYOIIHE
HAUOOJIBIIMM IO MOIYJIFO AHOMAJIMSIM ITEPBOTO BEIYIIETO0 KOMIIOHCHTA: a —
MOJIOKUTEIBHBIM, O — OTpULIATEIHHBIM (pa3Mep OKPYKHOCTEH COOTBETCTBYET BETUUHHE
aHOMaJIHil)

) 08 5
c c
g ® 5
o o
= ==
© 0.4
0.2
N
™
1920 1940 1960 1980 2000 0.0 1920 1940 1960 1980 2000 0.0
loa log
a o

Puc. 3. HopMupoBaHHBII CIIEKTp BEHBIET-KOTEPEHTHOCTH IS IEPBOTO BEIYILIETO
KOMITOHEHTa cToka Bomkcko-Kamckoro kackana ¢ CeBepo-ATIaHTHYECKUM KOJIeOaHUEM:
a — CO CpPeIHeroJI0BBIM, O — co cpeqHeoceHHUM 3HadeHneM nnaekca NAO (cronrHoi
Oernoif TMHUEH BbIZeNIeHbl 00J1aCTH BEJIMYMH, 3HAaUUMBIX Ha 90% ypoBHE, TyHKTHPOM
0003HaYeHa IpaHuIla KOHYCa BIHUSHHUS)

[IpumeuarenbHass OCOOCHHOCTh MPAKTUYECKU BCEX PACCUUTAHHBIX CIEKTPOB
BEUBJIET-KOTEPEHTHOCTU BEIYIIMX KOMIIOHEHTOB CTOKa CO CpPEAHETrOJOBBIMU
WHICKCAMU aTMOC(EepHON IHMPKYJISIUN 3aKII0YaeTCs B W3MEHEHHH CTPYKTYPBI
criektpa B auamnazoHe 1950-1970 rr. DToT BpeMEHHOW MNEpHOa COBHAJAET C
nepuogoM cMmeHbl 3Haka AMO u HadamoM XOpOIIO HU3YYEHHON MepecTPOrKH
TUJPOJIOTUYECKOTO IMKJIA Ha €BPONENCKON TeppuTopun Poccuu.
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>oherence Comp2-AMO_winter, Morlet (90% significe
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Puc. 4. HopMupoBaHHBIil ClIEKTp BEHBIET-KOTEPEHTHOCTHU ISl [IEPBOTO BEYILETO
KOMIIOHEHTa cToka Bomxkcko-KaMmckoro kackaga ¢ ATJaHTUYECKUM JI0JTONEPUOIHBIM
KOJICOaHHEM: a — CO CPETHETOIOBBIM, O — CO CpEeAHE3MMHUM 3HaueHueM nHaekca AMO

(crmomrHOM Oenoi IMHUEH BBIIEIEeHbI 00JIaCTH BEIMYWH, 3HAaUUMbIX Ha 90% ypoBHe,
MyHKTHPOM 0003HAYCHA TPaHMIIA KOHYCA BITUSHU)

KonnuecTBeHHO CHEKTphl KOMIIOHEHTOB PEYHOIO CTOKA U HHJEKCOB
aTMOC(hEepHON  IUPKYSIMMM ~ XapaKTepU3YIOTCSl  BBICOKUMH  3HAYUMBIMU
KO3 PUIMEHTaMH  BEHBIIET-KOTEPEHTHOCTH BO BCEX JOJTOMEPUOJIHBIX (C
nepuojgamMu Oounblie 8 JeT) oOjacTsIX CHeKTpa, B KOTOPBIX COCPEIOTOYEHA
CHEKTpaJIbHAasi MOIIHOCTh KOMIIOHEHTOB CTOKa. OTO O3HA4YaeT CYIIECTBOBAHME
OTIpe/IeTICHHON CUHXPOHHOCTH MEXAY U3MEHEHUSIMU PEUHOr0 CTOKA M TI00aIbHbBIX
MPOIIECCOB aTMOC(HEPHOU ITUPKYIISIIUH.

Taxkum 006pa3om, MeXIeKaHbIC U3MEHEHHUs PEUHOTO CTOKA, MO0 KpaiiHeh mepe,
OTYACTU JETEPMUHHUPOBAHBI KIMMATHUYECKUMHU U3MEHEHUSIMHU. Pe3ynbrarel paboTh
OyZAyT HCIIOJIb30BaHbI ISl PEKOHCTPYKIIMHM U MPOTHO3UPOBAHUS PEUHOTO CTOKA Ha
OCHOBE JIaHHBIX 00 M3MEHEHUU HWHJEKCOB aTMOC(PEPHON UUPKYJIALUUU U
IpEACTaBICHUH O CTOXaCTUYECKOH Mpupoae GOPMHPOBAHUS PEUHOTO CTOKA [4].
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B mocnennue paecstuneTds B HalIeW CcTpaHe, HO OCOOCHHO 3a pPyOexoMm,
MHTEHCHUBHO Pa3BUBAIOTCS MCCIEIOBaHMS MOCBSIICHHbIE M3YyYEHHIO CIIOCOOHOCTH
pa3IUYHBIX IITAMMOB I'pUOOB JECTPYKTUPOBATH IIMPOKHH CIEKTP OPraHUYECKHX
BeulectB (OB), Kak MOpPUPOAHOrO, TaK M AHTPONOTEHHOTO MPOUCXOKICHUS.
[IpumepamMu TakuxX COEOUHEHUN SABIAIOTCS: TyMmycoBble BemectBa (I'B),
NPUPOJHBIA JIMTHUH, JUTHOCYJIb(OHATHI M OTXOBl JepeBonepepadaThIBAIOLINX
OPEANpUsATUI, TPOMBIIUIEHHBIE OTXOJbl, OTXOABI  CEJIbCKOTO  XO3SHCTBA,
NECTUINIIbI, KCEHOOMOTHKH, JIEKAPCTBEHHbBIE MTPENapaThl, KPACUTEIH.

Ananu3 3apyOeXHOM JHUTEpaTypbl CBUACTEIBCTBYET O TOM, UYTO B
UCCIICZIOBAHUSX MOCBSIICHHBIX H3YyYEHHIO OWMONECTPYKIUH Pa3IMYHBIX KJIaCCOB
npupoaHbelx OB, NPOMBIIIICHHBIX OTXOOB M TMPOYUX OIACHBIX TOKCHKAHTOB,
HaumOoJee YacTo MHCMOIb3YIOTCS HECKOJIbKO OCHOBHBIX TPUOHBIX KYJIbTYD,
OTHOCSIIMECS K 3-M ceMelcTBaM U3 oTAena OasuauanbHbiX TpuboB. Cambie
3ppeKTUBHBIE  TPUOBI-AECTPYKTOPHI  SIBIAIOTCA  CJIEAYIOIIHME:  CEeMEHCTBO
danepoxeToBbix Phanerochaetaceae; cemeiictBo TpyToBhIX rprboB Polyporaceae;
cemelicTBo ycTpuuHbx Pleurotaceae.

Haubonee 1eHHBIM KayecTBOM, KOTOPHIM OOJAagarOT JaHHBIE BHIBI 3TO
CHOCOOHOCTh  BbIpaOaThIBaTh  OCHOBHBIE  HaubOoiee  BakHble  (EPMEHTHI
OKHCIIUTEIBHO-IMTHOJMUTUYECKOTO  KOMIUIeKca — JurHuHnepokcupasa (LiP),
Mmapraneunepoxkcuaasa (MnP), ruGpunnas nepokcunasa (VP), nakkasa, HO HX
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COOTHOIIEHHE MEXy cO00H Ul Kaka0ro BHJA M JIaXKe IITaMMa MHAMBUYAIbHO.
[Tpeobnananue TOro WM MHOro (pepMeHTa BieUeT 3a co00M MOA00P ONTUMANIBHBIX
yCIIOBUN «paloThl» (hepMeHTa, T.K. UX AKTUBHOCTh 3aBHCHUT OT Y3KHX IMPEIEIIOB
temnepatypsl U pH cpenel. Kpome Toro, mnepeuucieHHble BHIbl I'puOOB
OTJIMYAIOTCS PA3JMYHBIMU YCIOBUSAMHU IIOJIYYEHHsS MMUIEINAIbHON KYJIBTYpHI,
TEMIAMH  pocTa M MACCOHAKOIUIEHUS,  ONTUMAIbHBIMU  YCJIOBHUSMHU
KynbTHBUpOBaHusa  (pH, TemmepaTypHbli M KHUCJIOPOJIHBIA  PEXHUMBI),
YCTOMUMBOCTBIO K BO3ACUCTBUIO OOJE3HETBOPHBIX MUKPOOPTaHU3MOB U OaKTEpHil.
[TosToMy, 3adacTyio Al UCCIEAOBAaHUS OMOAECTPYKLUHU KaXKAOIO KOHKPETHOTO
cyoctpatra OB u B TOoM uucine rymycoBbix kucioT (I'K), Tpebyercs amamramms
COBPEMEHHBIX METOJIUK I'TyOMHHOI'O KyJIbTUBHPOBaHUs, OoJiee JeTanbHbIi 1oa0op
IOUTATENbHBIX CPEJ B 3aBUCHUMOCTH OT HCIHOJB3yeMOH KyJIbTYphl TpHOOB, 1moadop
KJIMMATUYECKUX YCJIOBUI ONTHUMAJIbHBIX JJIS POCTa KYJIbTYpPbl U MPOIYLIMPOBAHUS
(bepMeHTOB.

[lon peiictBueM (EepMEHTOB MPOTEKAIOT ONpeAeieHHbIE (U3NYECKHe U
XUMHYECKHE M3MEHEHHUs, HO Ha JAHHBIH MOMEHT HET YETKOrO NPEJACTaBJICHMS O
TOM, KakMM 00pa3zoM npoTekaeT ouonectpykius I'K, He u3BecTeH OMOXMMHUECKUI
MEXaHU3M 3TOro mporiecca, oOpasyromuecs uHTtepmeauarsl U T.1. ['K mo cBoeit
XMUMUYECKOW MPHUPOAE 3TO BBHICOKOMOJIEKYJIIpPHBbIE OHOIOJIMMEPHI ¢ XAaOTUYECKOU
CTPYKTYpPOH MaKpOMOJIEKYJI, B OCHOBY KOTOPBIX BXOJSAT OCTaTKH apOMaTHYECKUX
OKCUIIOJIMKAPOOHOBBIX KUCHOT. ['B  OTHOCATCS K CTOMKMUM OpPraHMYECKUM
COCIMHEHUsM, TPYAHO MOAJNAIOTCA JAECTPYKLUUH, CKIOHHBI K IIpolieccam
NOJINMEPHU3aLUN.

CrpykrypHas cnoxHocTs npupogHoi 'K nemaer ananuTtnyeckoe onpeneseHue
INPOUCXOJALINX U3MEHEHUI BECbMA CIIOKHBIM. TakKe O4E€Hb CJI0)KHO YCTAHOBUTH U
MHTEPIPETUPOBATh PEATBHYIO UCXOAHYIO CTPYKTYypy npuponHon 'K u crtpykrypy
TEX MaKpOMOJIEKYJI, KOTOpble 00pa3yloTcs B MPoLiecce pacnaia Ha IPOMEXKYTOUHBIX
Tamax. OTO BecbMa TPYJOEMKUN TMpolecc, TpeOYIOUH Kak BbICOKOU
KBaTM(pUKAMK, TaK M HaJUYUs COBPEMEHHOro  (PU3MKO-aHATUTUYECKOTO
o0opynoBanus. B Hamm JIHU HCHOJB3YIOTCS COBEPILIEHHO pa3Hble METOAbl U
NOJXOJIbl MpHU HccheaoBaHuu Ouonectpykuuu ['B. B cuny Toro, uro npupoaHbie
I'B sBnsitorcst nonumopdHO# cMechio B3anMocBsizanHoro OB, To nepBbIil moaxoa B
UCCIICZIOBAHUSAX 3aKJIIOYAETCS] B COCPEJOTOYEHHMHM Ha Kaxaoi u3 Qpakuuii B
otnenbHocTU (rymycoBble kucnothl (I'K), dymnsBo kucnotsl (PK)); BTOpOit moaxon
— HCHOJIb30BAHWE MEUYEHHOI'O0 CHUHTETHYECKOro marepuana, Hamnpumep 14C-
makpomodekyinsl (14C-I'K) cuHTe3supoBaHHbIE U3 TUPOKATEXUHA.

Hcnonp3oBaHWe  MNPOCTBIX ~ CHUHTETHMYECKHX  «AHAJIOrOB»  UMEET Pl
CYILECTBEHHBIX MPEUMYIIECTB — B MEPBYIO OUYEPElb U3BECTHA UCXOAHASI CTPYKTYpa
BEIIECTBA, €r0 CTPOCHHME M CBOMCTBA, YTO JAacT BO3MOXKHOCTH 3aBEIOMO
CMOJENMPOBAaTh  OMOXMMHYECKHH  MEXaHH3M Ipolecca JAECTPYKIMH;  HX
MOJIEKYJISIpHBI BeCc Mall mo cpaBHeHHio ¢ npupoanbiMu 'K, a 3D-ctpykrypa
npocTta, 4yTo obJjerdaer AOCTyNn (EpMEHTOB K MOJEKyJiaM BeUIeCTBa M Ipoliecc
JNECTPYKLIMHA IPOTEKAET B TEYEHHE IEPHOJIa BPEMEHU OT HECKOJIBKMX YacoB [0
HECKOJIBKUX CYTOK, TOrJa Kak JecTpykuus npupoineix 'K moxer miutbes oT
HECKOJIBKMX MECSLEB 10 HECKOJIBKO JIET B 3aBHUCHUMOCTH OT pa3Mepa, COCTaBa U
ctpoenuss  makpomosekyn ['K. Taxxe BBeneHHblii Meuenslii yriepon (14-C)
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oOneryaer Tmpolecc BBISIBICHUS KUHETUYECKUX 3aKOHOMEPHOCTEW mpoliecca
OMOAEeCTPYKIIMK, T.K. B JaHHOM Cly4ae OOIIEHPHUHITO OLEHUBATh CKOPOCTH
nerpanauuu 14C-I'K o temnam o6pazoBanus 14-CO,, npu 3TOM NPOMEKYTOUHBIE
MPOJYKTHI, KaK MPaBUIIO, HE (PUKCUPYIOTCS.

Cnenyer OTMeTUTh HauOoliee BaXKHBIM HEIOCTATOK HCIOJB30BAHUS B
skcniepumenTax 14C-I'K — »9Ttu 00pas3npl MO CBOMM CBOMCTBAM U CTPYKTYpe
COBEpPIIEHHO OTJIWYHBI OT npupoaHbix 'K, m mnomyueHHas uHpopMauus npu
HCCIIEAOBAaHUN CUHTETUYECKUX «aHAJIOTOBY, 3aBEIOMO OTIMYAETCS OT MOJYYEHHBIX
pe3yAbTaTOB UCCIEAOBAHUMN, B KOTOPBIX UCIIOIb3YIOTCS npupoaHsie ['K.

CyliecTByIOT JIMIIb HE MHOTOYHMCIIEHHBIE HCCIEN0BaHUSA, TIE€ HCIOJb3YyeTcCs
npupoanas ['K. DTo cBA3aHO €O CTPYKTYpHOH CIOXHOCTBIO M CHEHHU(PUIHOCTHIO
MakpoMosiekyn ['K, 1enpiM  KOMIJIEKCOM  TPYOHOCTEH  CBSI3aHHBIX  C
JNETEKTUPOBAHUEM U ONPEIEICHUEM IPOMEXYTOUHBIX MPOJYKTOB, HEBO3MOKHO
3aBEIOMO TPEAIIOJIIOKNATh WM YCTAaHOBUTHh MEXaHMW3M IIpollecca M MEXAHU3M
JNEUCTBUSL TOTO WMJIU WHOTO (pepMeHTa WM UX KOMIUIEKCA, BIUSHUEM YCJIOBHIA
AKCIIEPUMEHTa, HAJIMYMEM WU OTCYTCTBHEM KO-cyOcTpatoB u T.A. Kpome Toro,
nmpoiiecc Ouomectpykuuu mnpupoaHsix ['K mporexaer giauTenbHOE Bpems, U
AKCIIEPUMEHTAIbHBIE HCCIEAOBAHUS MOTYT JJIUTHCS OT HECKOJIBKHX MECALEB 10
HecKoJbkuX JieT. Kak mpaBuio, CKOpOCTh Tpolecca OHOIECTPYKIUU B
sKcniepuMenTax ¢ npupoansiMu ['K ornieHuBaeTcss Haubosee NpocThIM CIOocoOOM —
0 TEMIIaM  HAaKOIUICHHS  HU3KOMOJEKYJSIPHBIX  IPOAYKTOB,  CKOPOCTHU
oOectBeunBanus pactBopoB 'K, KOCBEHHO MO U3MEHEHUIO aKTUBHOCTH (PEPMEHTOB
WIA TO0 TeMmmnaM copOuuu BemiecTBa Ha rpuOHoM Munenuu. CTpyKTypHBIE
n3MeHeHus nexoaubix 'K, mX MaccoBO-MOJIEKYIISIpHOE paclpeieleHue, CTPYKTypa
Y COCTaB MAaKpOOCKOJIKOB KaK IIPABHJIO HE UCCIIEAYETCS.

Takum oOpa3oM, Hambosee BaKHBIE BOINPOCHI, BOZHHUKAIOIIME NMPU W3YYEHUU
nerpagai ['B - m KoTopble 110 CHX MOp MAaJOM3YYEHHbI M OTKPBITHI JUIS
NaNbHEMIINX HCCIAEAOBAHUM CJENYIOLUEe: KAaKOB OHOXUMHUYECKUH MEXaHU3M
pacnana makpomousiekys 'K, kak OH NpOCTPaHCTBEHHO OpPraHU30BaH; KaK BIIMSIOT
0COOEHHOCTH CTPYKTYpPBhl MAaKPOMOJIEKYI U €€ MOBEPXHOCTU Ha B3aUMOJCICTBHE C
dbepmeHTOM; Kakue (pparMeHThl OOpa3yroTCsi B 3JEMEHTapHbIX aKTax pacnaja u
KakoBa WX JanbHedmas cyapOa. IloHMMaHme  MeXaHM3MOB  Mpolecca
dbepmenraruBHo Aectpykimu 'K u BIusHUS Ha mpoliecc pacmiaaa MOJICKYISpHOU
opranuzanuu Makpomoisiekyid 'K mo3BONMT BBISIBUTH M OLEHUTh KHUHETHUYECKUE
3aKOHOMEPHOCTHU TpolieccoB Ouonerpanauuu croitkoro OB B BoaHO# cpene u B
JanbHEHIIeM pa3BUTh MOJYYCHHbIE paHee B [2] mHpeacTaBieHUS O KHHETUKE
pacnajza npupoaHbIX CTOUKHX OHOMOIMMEPOB.

[Ipu corpynauuectBe ¢ 6uonoruueckum akynbreTom MI'Y, Ha mabopaTopHoit
0aze kadempsl MHKOJOTH M ajJblOJIOTUH, TPOBOAATCS SKCIEPHUMEHTAIbHbIC
UCCIICZIOBAHUS 10 H3YYEHHIO MPOIECCOB TpaHchopmalmu croiikoro OB B BogHOU
cpene — Ha mpumMepe npupoaHbix I'B mog aeiictBueM hepMEHTHBIX CUCTEM KYNIbTYP
Pleurotus ostreatus u Pleurotus pulmonarius B yCJIOBHSIX THOTPYXCHHOTO
KylnbTHUBUpOBaHUsA. Ha TeKylmiuii MOMEHT NMpoOBEAEHA CEpUs PEKOTHOCIMPOBOYHBIX
DKCIIEPUMEHTOB  IOCBSILIEHHBIX  BBIABICHUIO  HENOCPEJICTBEHHOIO  BIIUSHUS
(dbepMeHTOB JIMUTHOIUTHYECKOTO KomIuiekca Ha 'K mpu mpsiMoM BHECEHMH C LIEIBIO
OLICHUTH Npoucxoasiue n3MeHenuil B crpykrype I'K. Pe3ynbrarel uznoxens! B [1].
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Kpowme TOTO, METOIUYCCKH CIJITAaHUPOBaH AKCTIIEPUMEHT; co3laHa
AKCIIEpUMEHTAIbHAS yCTaHOBKA, OTpaOOTaHa METOJMKA KYJIbTUBHUPOBAHHUSI U
HOJIepXKaHUs HMHOKYJsTa rpuOHO KymeTypsl (Pleurotus ostreatus; Pleurotus
pulmonarius). Ha 6a3e cOBpeMEHHBIX METOAUK, C BHECEHHE OPUTHHAJIBHBIX
aBTOPCKHUX J0pabOTOK, pa3paboTaHa cxema BoiaeneHus ['B u ¢pakumii, mo KoTopoit
OCYIIECTBIIOCHh UX BBIAECIEHUE IS JaJTbHEUIINX UCCIETOBAHUM.

CnenyeT OTMETHUTh, YTO JUIsI SKCIIEPUMEHTAIBHOTO M3Y4YeHHE OHOJIEeCTPYKIUU
I'B nox neiicTBUEM MHKPOOPraHM3MOB B BOJHOM CpEIE, aBTOPCKUU KOJUIEKTHB
HCIIOJIb3YeT UMEHHO TpupoAHbie I'B, 4TO siBjisieTcss HEMpPOCTOM 3ajadeil B IUIaHE
BBISIBIICHUSI ~ CTPYKTYPHBIX W (QYHKIMOHAJIBHBIX  M3MEHEHUH B  XOJ€
ounotpancopmanuu I'B. Ho ¢ npyroi cTopoHBI 3TO MO3BOJUT CMOJCIHPOBATH B
7a00paTOPHBIX  YCIOBHSIX TMpoIecchl aecTpykumu ['B  mom  BosaeicTBHEM
(GbEepMEHTHBIX CHCTEM TPUOOB, MAKCUMAIBHO MPUOIU3UB MOAEIbHBIA SKCIIEPUMEHT
K €CTECTBEHHBIM YCIIOBHUSIM IPUPOIHON BOJHOU CPEBI.
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