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MHOTI'OJIETHSISI IMHAMMKA COJIEP)KAHMS
I'YMHHOBBIX BEIIIECTB B BOJIAX HU3UHHOI'O BOJIOTA
B IO)KHO-TAEKHOM MMOJI30OHE 3AITIAJTHOM CUBUPU

HUccnenoBanus nposeneHs! npu gpunancosoil mogaepxke LI «Hayunsre
1 Hay4YHO-TIeJarorndeckue Kaapbl nHHOBaunoHHOH Poccum» (I'K Ne 14.740.11.0199).

Ilposedenvr uccnedosanus MHo2onRemuel OUHAMUKY COOEPHCAHUA 2YMUHOBBIX 8e-
wecms 6 800X MUNUYHO20 MEPPACHO20 HUSUHHO20 6OI0MA, BbINOIHEH KOPPENAYUOH-
Hulll U pakmopnbiti anarus. Ommeueno, Ymo 2na6HbIM NOCMABWUKOM OPAHUYECKUX
sewecme 6 DONLOMHBIX B00AX ABNACMCA 2YMYC MOPPAHOU 3aNexHCU, d KOTUHECTNEO 2yMUl-
HOBbIX 6eujecme Onpeoeniemcs CmeneHvl0 PasioxiceHus mopghos u 3a6ucum om euod
pacmenuti-mopghoobpazosameneil. Koppensyuonnviii anaiuz no3eonun yCmaHosums
APKO BIPAHCEHHYIO 3ABUCUMOCTIL MEHCOY KOTUUECBOM SYMUHOBBIX 8€UJeCE U OKUC-
JIUMENbHO-80CCMAHOBUMENLHBIM NOMEHYUAIOM MOPGAHOU 3aNexHCl; MECHAs CEA3b 8
omaoenvHvle 20061 OMMeUaemcs ¢ YPosHAMU DOTOMHBIX 600, G1AXCHOCHbIO Mmopga,
memnepamypou mopQanou 3anexcu u memnepamypou 6030yxa. B cesonnoil ounamuxe
COOEPAHCAHUA SYMUHOBBIX BEUJECTNE OMMEYEHO UX 3AKOHOMEPHOEe Y8enuyeHue moabKo
K KOHYY nepuooa gecemayuu (ageycm—cenmsaopys). Kax npasuno, 6 nepuodwv ¢ 6onee
BbICOKUMU MEMNEPANYPAMU 8030YXd NPOUCXOOUN HAKONIEHUE 2YMUHOBLIX Belecms
6 mopganoii 3anexcu 6010m, a nocmynienue ux 6 6o10mHuuvle 600bl 0CYUJeCMEIACMC
npu 8bINA0eHUU AMMOCHEPHBIX 0CAOKO8 U YEenuyeHulu YypoeHs 6010musix 600. Ilpo-
6COCHHbII AHANU3 MHO2ONEMHUX USMEHEHULl KOHYEHMPAYUU 2YMUHOBbIX Belecms 6
600aX HUSUHHO20 DONOMA He BbIAGUL CIMAMUCIIUYECKU SHAYUMBIX PASTUYUL, OOHAKO
OmMmeyeHbl HeKOMopoe YMeHbUleHUe KOHYEHMPayuu yno80KUCIOM U y8elueHue 2y-
MUHOBbIX KUCIOM. B pesynomame xo3salicmeenHoe UCnonb3068anue mopgsansix 6oiom,
usMeHeHue NPUPOOHO-KIUMAMUYECKUX YCA0B8ULL 8 COPOHY NOGBIUUEHUS MEMNEPAntypbl
6030yxa 6y0ym cnocobcmeosamy Y8eauieHu0 COOEPHCAHUsL OP2AHUYECKUX 8euecs 8
bonomublx 600ax, a maxaice 8 NOO3EMHBIX U PEUHBIX 800AX 3A00I0UEHHBIX MepPUmo-
puil, YXYOUEHUIO 2e0IKON02UYECKOL OOCTNAHOBKU PeUOH.

KuiroueBbie cioBa: d6onommuvle sKocucmemvl, yYCmouuu8ocms, O01I0MmMHble 800bl;
eymunosvie geuwjecmea,; 3anaonan Cubupo.

BBenenune

Iporuecchbl TpaHchopMaIMK OPraHUYECKOrO BEILIECTBA SIBISIOTCS OIHUM U3
[JIABHBIX 3BEHBEB OMOJOrMYEcKOro KpyroBopora. OHH 00ECHEUMBAIOT YCTOM-
9UBOCTh OMOC(hepsl B meaoM. OCHOBHBIMH MPOIIECCaMU TpaHC(HOPMAIIUU Opra-
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HAYECKOTO BEIIECTBA SIBIISIOTCS PA3JIOKEHUE C BBIIECTICHHUEM CO2 u CH4 H Ty-
MU(HKALYS, TPOIEcC 00pa3oBaHmst 0CO0OT0O Kilacca COSTUHEHHH — T'YMHUHOBBIX
1 ¢yapBoKuCIOT. OMHAKO 0 CHX IMOp CYIISCTBYET HEOJHO3HAYHOCTH B3IVIAIOB
Ha mpobieMy rymupukanuu. ECTh mpennonoxenue, 9to (QyIbBOKHCIOTHI Kak
0COOBIN KJIacC HE CYIIECTBYIOT. /laHHBIC COCAMHEHUS SIBISIFOTCS CYMMOH OO
MPOCTBIX HU3KOMOJCKYJISIPHBIX BEIIECTB, JIUOO OTHICIICHHBIMH OT T'YMHHOBBIX
KHCIIOT ()parMeHTaMH, T.€. «OOIOMKaMI» KaK CaMHUX TYMHHOBBIX KHCIIOT, TaK H
Pa3IUYHBIX TPUPOHBIX HU3KOMOJIEKYISIPHBIX coenuHenuii [1]. C yuetom 3Toro B
JTaHHOU paboTe HCIONB3yeTCsl TSPMHUH «TYMHHOBEIE BEIIECTBA», KOTOPHIH Xapak-
TEpU3yeT CyMMapHOE COACPKAHWE T'YMHHOBBIX KHCJIOT KaK KJIACC COCTHMHCHHI
Topda, HepaCTBOPUMBIX WA CIa00pAaCTBOPUMBIX B BOJE, M (YILBOKUCIOT KaK
BOJJOPACTBOPUMYIO (hPAKIHIO F'YMHHOBBIX KHUCIIOT [2].

['ymMuHOBBIC BemIecTBa B BOAHBIX PACTBOPAX BBHITIONHSIOT IEIBIH psii (PYHKITHI
(TpaHCHOPTHYIO, aKKyMYJSITUBHYIO, PETYISTOPHYIO, MPOTEKTOPHYIO), (yiIbBO-
KHCIJIOTHI JIETKO MUTPHPYIOT KaK B (hopMe CBOOOMHBIX KHCIIOT, TaK U B COCTaBe
Pa3IMYHBIX coenHeHNI. B HacTosIIee BpeMsl JaHHBIC [0 COACPIKAHUIO TYMUHO-
BBIX BEIIECTB B OOJIOTHBIX BOJAX MPEICTABICHBI B pa0OTax IEJIOTO psifa aBTOPOB
[3—6]. OnHako, HECMOTpsl Ha OOJIBIIOE Pa3sHOOOpa3He MaTepUANIOB, IMOCBAIICH-
HBIX TAaHHOMY HAIpaBIICHHIO, HEKOTOPHIE BOIPOCHI OCTAIOTCS J0 KOHIIA HE pe-
mieHHbIME. Tak, HarpuMmep, B OMYOJIMKOBAaHHBIX MarepuaiaX UMEIOTCS TaHHbIC
10 CONIEPYKAHUIO T'YMHHOBEIX BEIIECTB MPEUMYIIIECTBCHHO B BOJaX BEPXOBBIX 00-
JIOT, MIPAKTHYECKU OTCYTCTBYIOT JIaHHBIC M0 HU3MHHBIM Oonoram. B Hacrosimee
BpeMsI HE M3YUEHBI YCIIOBHS, OTPEACIIMIONINE BEICOKHE KOHIIEHTPAIINN TYMIHO-
BBIX BEIIECTB B OOJIOTHBIX BOJAX, MX MHUTPAIMIO M MPOCTPAHCTBEHHO-BPEMEH-
HYIO IMHAMUKY Ha YPOBHE KOHKPETHOTO OOJIOTHOTO MaccuBa. M3ydenue Bompoca
MUTPALUN OPraHUYECKUX BEIIECTB MPUOOpPETaeT 0COOYI0 BXKHOCTh B YCIOBHUSX
00pa30BaHMs TTOIBIKHBIX KOMIUIEKCOB TYMHHOBEIX M (DYIBBOKUCIOT C TSDKE-
JIBIMH METAJUIAMH, YTO JIOJDKHO YYUTHIBATHCS MPH Pa3MEIICHUU KPYITHBIX MPO-
MBIIIJICHHBIX OOBEKTOB Ha 3a00I0UYCHHBIX TEPPUTOPHSIX, IIPH TEPPUTOPHATIHLHOM
IUTAHUPOBAHHUU U POPMHUPOBAHIH CTPYKTYPBI BOIOOTBeAeHUsI. [loaToMy B paboTe
MIPEAIOIaracTcsl MPOBECTH aHAIN3 MHOTOJIETHUX HCCICIOBAHUN TUHAMUKHU TY-
MHUHOBBIX BEIIECTB B BOJAaX HU3UHHOTO 0O0JIOTA, @ TAKXKe YCIOBHHA U (DaKTOPOB,
OTIPEIEILIIONINX HX COAEpKaHNe B 3aBUCHMOCTH OT OCHOBHBIX ITOKa3aTeleH TpH-
POMHBIX MPOIIECCOB (PYHKIIMOHUPOBAHUS OOJIOT: BIAKHOCTH TOp(da, TeMIieparypa
3aJICKH, YPOBHH OOJIOTHBIX BOJ U OKHUCIHTEIEHO-BOCCTAHOBHTEIFHOTO TIOTCHITH-
aJia, KOJIMYEeCTBO aTMOC(EPHBIX 0CAIKOB, TEMIIEpaTypa BO3IyXa.

MaTepnam,I U METOAUKH HCCTICT0BAHUS

B kauecTBe MOJIEIBHOIO OOBEKTa MU3YUCHUsI COACPIKAHHS OPTaHHMYCCKHUX BeE-
IeCTB B OOJIOTHBIX BOJIaX OBLTO BRIOpaHO HH3MHHOE 00sI0TO «Camapay. OOBEKT
HCCIICIOBAHMS PACIIONIOKEH Ha I0ro-3amane TOMCKoit 00J1acTH U SIBISICTCS] TUITHY-
HBIM TS FOKHO-TAEKHOM 1moa30Hb! 3amaaHoi CHOUpH HU3MHHBIM 00JIOTOM, Xa-
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PAKTEPHBIM ISl PEYHBIX Teppac. BOJOTHBI MacCHB SIBISETCA YaCTHIO CIOKHOU
OOJIOTHOI CUCTEMBI, IPOTSHYBIIEHCS BAOIbL YCTyNa BTOPOil HaJMONMEHHOH Jie-
BoOepekHOU Teppackl p. bakuap. BoioTHast cuctemMa mojiesieHa Ha y9acTKHY JI0JH-
HaMH MEJIKUX PEK U py4beB, BIAJAIOIKX B . bakuap, U COCTOUT U3 HECKOIBKUX
ANIEMEHTAPHBIX OOJIOTHBIX MAacCHBOB, C(POPMHPOBABIINXCS B MOHIKEHHAX pe-
nbeda [6]. McTouHMKaMu MUTAaHUST HU3UHHOTO 00JIOTa SBIISIFOTCSL aTMOC(EpHbIE
OCAaJIK{ U TPYHTOBBIC BOJIBI BEPXHEH THAPOAMHAMUYIECCKON 30HBI. OTHAKO B TIEpH-
OJIbl ¢ U30BITOYHBIM YBIIAXKHEHHEM MOXKET HaOJI01aThCs OTTOK BJIard Ha OKPaWHBI
OoroTa, a TakKe BEpPTUKAIbHAS (PIIIBTPALNS B MOACTIIIAIOIINH TpyHT. Pasrpyska
MOJI3EMHBIX BOJI TPOUCXOIUT B MEPHO]I CIajla YpOBHEH Ha OoioTe.

HccnenoBanus mpoOBOIUITHCEH B TIpeesiaXx 0epe30B0-0COKOBO-THITHOBOTO OHO-
reorieHosa. TopdsHas 3a1ekp 0070Ta OTHOCUTCS K HU3UHHOMY THUITY, TOIISTHOMY
noaTuiry. CpeHss e MOITHOCTh COCTABIIAET 3—4 M, MaKCHUMaJIbHAs IITyOrHA — 110
5,5 m. TopdsiHast 3a51€Kb 0OJOTHOTO MacCHBa CIIOXKEHA TOMSHBIMU TUITHOBBIMH U
OCOKOBO-TUITHOBBIMH BHIaM# Topda [7].

MeTonuka uccieoBaHmii BKIIIOYaia aHAJIN3 MHOTOJIETHEH JTUHAMUKU COAEP-
JKaHUSI TYMHHOBBIX BEIIECTB B BOJAX HHU3MHHOTO OOJIOTa W yCIOBUH B 3aBHCH-
MOCTH OT OCHOBHBIX IOKa3aTejiedl MPUpPOIHBIX MPOLECcCOB (PYHKIIMOHUPOBAHUS
0oJIoT (TeMIiepaTypa Bo3Iyxa, aTMOC(EpHbIe OCaIKH, BIAKHOCTh Topda, Tem-
neparypa 3ajexH, YPOBHU OOJIOTHBIX BOJ, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIH
MIOTCHIIMAN); JJISI OIEHKH TECHOTHI CBSI3M OCYIIECTBILUICS KOPPEIAIIOHHEIH
aHanu3. OLeHKa CTaTUCTHYECKN 3HAYMMBbIX TEHJACHIUN U3MEHEHUs CONIEePIKaHUS
TYMHHOBBIX BEIIECTB B OOJIOTHBIX BOJAX MPOBOIIIIACH C HCIIONH30BAHUEM KpH-
tepus [Tutmena. [paduueckue Marepuansl BEITOIHEHHI B mporpamme MS Excel,
JaHHBIC HA PUCYHKAX MPEICTABICHEI B BHJIC CPSAHUX apUPMETHUCCKUX BETHINH
MoKa3areysi ¢ JOBEPUTEIbHBIMU HHTepBaiaMu. CTaTUCTUYECKUI aHaTIN3 TaHHBIX
MIPOBOJIWIICS C ITOMOIIIBIO rporpammbl StatSoft STATISTICA 6.0.

Juisg ompeneneHust COAEP)KaHUS OPraHUYECKUX BEIIECTB MPOBOJMICS OT-
00p o0 BOJBI U3 CIEIMATLHONW CKBAKHHBI ITYOHMHOH 1 M, OpraHU30BaHHON B
TopdsiHOH 3anexu 0onoTa. OnpeneseHne ryMUHOBBIX BEIIECTB BBIIOIHSIIOCH B
COOTBETCTBUU C MeTONUKOH [8]. JIJisl OlleHKHM BIWSHUS HA COACpPKAaHUE OpTaHu-
YEeCKUX BEUIeCTB B OOJOTHBIX BO/AX MPOLIECCOB, IPOUCXOA[IINX B TOPQSIHOH 3a-
JICKH, TIPOBOIVIIMCH HAOIOAEHS 32 OKHCIUTEFHO-BOCCTaHOBUTENBHEIM (OBIT)
U TeMIIEPaTYPHBIM peKUMaMU 10 10-CaHTUMETPOBBIM CIIOSM JI0 MUHEPATIbHOTO
TPYHTa C MTOMOIIBIO CTAIMOHAPHO 3aJIOKEHHBIX TaTdukoB [9—10]. OT6op obOpa3s-
0B Top(ha Ha BIAKHOCTh MPOU3BOAMIICS B OIOKCHI TIO BCeil mIyOnHE TOp(SIHOM
3anexu cormacHo [[OCTy 11305-65. I'maponorunyeckue HaOMONeHUs Ha 00J10Tax
OBUIM BBIMOJIHEHBI B cOOTBETCTBUM ¢ [11]. HabmroneHus 3a OKMCINTEIBHO-BOC-
CTaHOBHUTEIBHBIM IIOTCHIMATIOM, TEMIIEpaTypol TOp(SHON 3aJexu, BIaKHO-
CTbI0, 0TOOP 00pa3I0B HA XMMUYECKUI aHAIIN3 U ONpe/eiIeHUe TYMUHOBBIX Be-
MIECTB MPOBOAMITUCH Pa3 B MeCsIl ¢ Mast 1o ceHTs0ph ¢ 2006 1o 2009 1. 3a mepuon
¢ 2002 no 2005 r. 6bUIN HCIIOIB30BAHbI PE3YNIBTAThl HUCCIICAOBAHUI, MPEACTaB-
JeHHbIe B pabotax [7, 12—15 u ap.]. B crarhe Takkxe HCIOIB30BAIUCH JTaHHBIE
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Pocrunmpomera mo temrepaTrype BO3AyXa M KOJIHIECTBY aTMOC(EPHBIX OCAIKOB
10 METEOCTaHIMN Y ¢. bakuap.

PesyabTarsl HccaeqoBaHus U 00CYKIeHIE

I'maBHBIM NOCTABIMKOM OPIraHUYECKUX BEIIECTB B OOJIOTHBIX BOJIAX SIBISICTCS
rymyc Top¢sHOit 3amexn. KomnaecTBO TYMUHOBEIX BEIIECTB OIPEIEISETCS CTe-
MIEHBIO PA3JI0KEHUs TOP(OB U 3aBUCUT OT BUA pacTeHUil-Tropoodpasoparenei,
MIPUPOTHO-KINMATHYECKIX yCcIoBUii. [IpoBeieHHbIe paHee NCCIenoBaHMs TTOKa-
3anu [7], uro Topd B 3a1eku HU3MHHOTO OosoTa Ha 46,8% u Oonee mpencras-
JIEH OpPraHUYeCKOW COCTAaBIISIONICH, COMCPKUT B CpeiHEM okoJio 394 r olriero
ymiepona (C ;) Ha 1 Kr cyxoro Toppa. Obuiee conepxaHue T'yMHHOBBIX KHC-
JIOT B HceneyeMbIX Topdax usmenseres ot 17,3 1o 22,5% or C o . Conepxanne
¢ymnbBOKHCIOT B TOphax B cpenHeM cocrasiser 17,3% or C . MuHnmanbHoe
coziepkanne (QyIbBOKUCIOT OTMEUACTCsl B TPUIOHHOM CIIO€ TOP(MSHOH 3aseku
C JIPEBECHO-XBOIOBLIM TOpoM. CrneayeT OTMETUTh, YTO T'YMHHOBBIE BEIIECTBA
B Topdax comepkarcs B MEHBIINX KOHIICHTPALHUIX, YeM (DyITEBOKHCIOTEI, 9YTO B
JaTbHENIIEeM ONpeessieT UX KOJMYECTBO M COOTHOIIECHHE B OOJOTHBIX BOJAX.
C miyOuHOH HaOMroIaeTcss CHUYKEHUE KOHIICHTpaI|K 0011ero yriepoaa 110 23%,
B IPUJIOHHBIX CJIOAX C YBEIHMUCHUEM CTEIICHU PA3IOKEHUsSI TOPPOB OTMEUaeTCs
YBEIMUEHHE IO MUHEPAIBHBIX BEMIECTB U COOTBETCTBEHHO 30JIbHOCTH TOP(OB.
B pesynbraTe cocTaB 60JI0THBIX BOJ] U COIEPKAHUE B HUX OPTaHUYIECKUX BEIIECTB
MIPEUMYIIECTBCHHO OTPENENIOTCS CTPOSHHEM TOP(MSHON 3aJexKH, TPUIeM Hau-
OoubllIee BIUSHIE OKA3bIBAIOT BEPXHUE CIIOM TOP(MSHOM 3aJIe3KH, KOTOPBIE XapaK-
TEPU3YIOTCSI BBICOKAM COZIEpYKaHUEM OOIIero yriepoaa. Breicokoe coneprkaHme
TYMHHOBBIX KHCJIOT B OOJIOTHBIX BOJaX OIpEeIseTCs IPUCYTCTBUEM PACTUTENb-
HBIX OCTaTKOB BaXTHl, XBOIIA, ApeBecHHBI U Jp. IlocTymieHne ¢yTbBOKHCIOT B
BBICOKHMX KOHI[CHTPALUSIX B OOJIOTHBIEC BO/BI IPOUCXOIUT IIPU HAKOIIJICHUH B TOP-
(hsTHOM 3aJIe)KU OCTATKOB TPaBSHOW PACTUTEIHLHOCTH M THITHOBBIX MXOB. Takum
00pa3oM, COCTaB OPraHUYECKOTO BEIIECTBA TOP(SIHOI 3anexu 6010Ta onpeess-
eT o01IIee KOIMUECTBO yIIepoaa, KOTOPOe MOKET TIOCTYIHTh B OOJIOTHBIC BOJIBL
AHanmu3 pe3ynbTaToB MOKa3all, YTO B PACTBOPEHHYIO (POpMY HEPEXOTUT TONBKO
HeOONbIIasl YacTh COACPIKAIINXCS B TOP(SIHOW 3aJEKH TYMHHOBBIX BEIIECTB,
Ipru4eM B OOJIbIIEH CTENEeHH MOCTYHAOT (PyIbBOKHUCIOTHI Kak 0ojee pacTBOpH-
MbIe coennHeHns. Ce30HHBIC U3MCHEHHS KOHIICHTPAILINH TYMHUHOBBIX BEIIIECTB B
OOJIOTHBIX BOJAX ONPENEINSIOTCS MPEUMYIIECTBEHHO MPUPOTHO-KINMATHUECKH-
MU YCIIOBHSMH.

Cremyet oTMeTUTS, uTO Nepuoa HabmoaeHuit 2002—2009 rr. xapaxrepusyercst
JOCTaTOYHO KOHTPACTHBIMH IT0 CTETIEHH TEIUIO- U BIaro00eCIedeHHOCTH yCIOBH-
sIMH ¥ BKJIto"aeT Braxkusie (2002, 2004, 2007, 2009), ymepenHo-Biaxubie (2005,
2008) u cyxue (2003, 2006) ronsl. Bo BnakabIe TOIBI CyMMa 0CaIKOB COCTaBHIIA
359458 mm. I'maporepmudeckuii Ko3pUIHEHT 3a UccIe yeMblil epuoa u3Me-
msutest ot 0,26 o 5,13. K manbosee temroodecnedeHHBIM MOKHO oTHecTH 2003
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u 2004 rr., cymma temmneparyp Beime 10°C B ator mepuon mocturana 2058 u
2045°C. XapakTepucTHKa TeMreparypHbIx ycnosuit B 20022009 rr. npeacTas-
neHa B Tabn. 1. B cpemnem 3a mepuwopa mccienoBaHHUA TeMIepaTrypa METPOBOU
Tonim TopdsiHOi 3anexu cocrasuna 11,5°C. B pesynbrare CIOXKHUBIIMXCS KITH-
MaTHYECKUX YCIOBHU aMILIUTYyAa KoneOaHuid ypoBHs 00snoTHBIX Box (YBB) no-
cturana 48 cm, a BIaXHOCTh Topda B cpeHeM cocTtaBuia 92%. Beicokue ypoBHH
OOJIOTHBIX BOJ] OTMEUAINCh B BECCHHHUH MEpUO, B JaTbHEUIIEM HaOII0Ianoch
CHIDKEGHHUE C IIEPEXOJIOM B JIETHE-OCEHHIOI MEXeHb. MCKIIIoueHHe COCTaBUIM
2002 u 2006 tT., T7IE K CeHTIOpIOo ObIII0 oTMeueHo ToBbIieHue YBB Ha 11 1 8 cm
OTHOCHTEJIBHO JIaHHBIX, TOJYYCHHBIX B aBTyCTE.

[IpoBenenHbIit aHATN3 ITOKA3aJ, 9TO OOJOTHBIE BOIBI XapaKTEPHU3YIOTCS Ooee
BBICOKMMH KOHIIEHTpauusMu QyabBokucioT (ot 33,8 no 137,9 mr/in) u HeOOmb-
UMK — T'YyMHUHOBBIX (0T 1,2 50 19,81 mr/n) (puc. 1, 2).
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Puc. 1. ConeprxaHue ryMHHOBBIX KHCJIOT B OOJIOTHBIX BOZIaX (IPH YPOBHE 3HAYMMOCTH
a=10%): V — maii, VI — utons, VII — utone, VIII — aBryct, IX — ceHtsidpb

Tab6nunpa 1
TemnepaTypHblii peskuM IPU3eMHOIO c10s Bo3ayxa B 2002-2009 rr.
10 JaHHBIM MeTeocTanuuu bakuap, °C

Tox
Moxasaren 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
CpenneronoBas 14 13 0,5 0,7 | —0,52 | 1,74 1,21 | 1,01
TeMIeparypa

Cymma Temmneparyp

1928 | 2058 | 2045 | 1913 | 1903 | 1762 | 1839 | 1733
Boimre 10°C
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Puc. 2. Conepxanne (ynpBOKHCIOT B OOIIOTHBIX BOAAX (IPH ypoBHE 3HaUNMOCTH o0 =10%):
V —maii, VI — utons, VII — utons, VIII — aBrycr, IX — ceHTs10pB

KoHneHTparust TyMUHOBBIX KHCIIOT B OOIOTHBIX BOJAX 3a HUCCICAYCMBIH Te-
PHOJ] M3MEHSIaCh HE3HAYUTENIBHO U cocTaBmia 7,5+ 1,3 Mr/i, B omnyme ot Qyib-
BOKHCIJIOT, COJIepyKaHue KOTOPBIX Oosiee BapuadbenbHo — 70,3+20 mr/i. B 2004 1.
OTMEYaeTCsl MAKCHMAJIbHOE COJIepIKaHNe TYMHHOBBIX KHCIIOT IPH CaMBIX BBICO-
KHX YPOBHSX OOJOTHBIX BOJ 32 MCCIEAYEMBbIH IEPHO U BBICOKUX TEMIIEpaTypax
Bo3ayxa. B 2006 r. cogep:kaHue TYMHHOBBIX KHCIOT B OONOTHBIX BOJaX MUHH-
MaJIbHO TIPH CaMBIX HHU3KHX YPOBHSIX OOJIOTHBIX BOA (CPEOHSII OTMETKA YPOBHS
3a BEreTallMOHHBIN mepuoj coctaBuna 28 cM). KonneHTparus (yl1bBOKHCIOT
¢ 2004 o 2007 . nocreneHHo yMmeHbIaigack. B 2004 1. conepxanue (yinbBo-
KHCIIOT OBUTO MakCUMaJIbHBIM. CHI)KEHHE KOHIIEHTPALUH B TOCIIEYIOIINE TOIbI
HaOTIOJICHUI OTMEUaIoCh Ha ()OHE TIOHW)KEHUS YPOBHEH OOJOTHBIX BOA. Dyiib-
BOKHCJIOTHI TI0 CPABHEHHIO C TYMHHOBBIMU KHUCIIOTAMH XOPOIIO PAaCTBOPUMEI K
JIETKO MUTPHUPYIOT KaK B (pOpMe CBOOOIHBIX KHCIOT, TaK M B COCTAaBE Pa3iImy-
HBIX COEJMHEHUHl, II03TOMY OBUIO OTMEUEHO, YTO KOHIIEHTPALUs ITUX BEIIECTB
B OCHOBHOM YBEJIMYHBACTCS MIPU MOCTYIUICHIH aTMOC(HEPHBIX 0CaIKOB U MTOBEI-
LICHUH YPOBHsI OOJOTHBIX BoA. B TeueHue rojga HaOMOgaeTCs ClIEAYOIast 3aK0-
HOMEPHOCTh H3MEHEHHSI KOHIIEHTPAINH OPTaHUIECKUX BEIIECTB B OOJIOTHBIX BO-
nax. OTMeYeHo, 4TO B 3UMHUIT IIEPUOJT IPOUCXOHUT YBEJINUCHNE KOHIICHTPAIUH
OpPTaHMYECKUX M MUHEPAIBHBIX BEMIECTB B OOJOTHBIX BOHAX. DTO MPOHCXOIUT
B pe3yJbTare KOHIIGHTPUPOBAHUS B YCIOBUAX 3aMEAJICHHOro BogooOMeHa. Co-
IJIACHO HMCCIIEJIOBaHUSM, ITPEJICTaBICHHBIM B pabote [16], B mporiecce mpomMep3a-
HUS TOPQSTHOMN 3aJI€KH IPOUCXOIUT YBEIMYESHUE KOHIIEHTPAIIMH HOHOB B BOJIE 32
CUET HEKOTOPOTO BEITECHEHHUS MX U3 3aMep3IIIero pacTBopa. BecHoil mpoucxomsr
B IIEPBYIO OYepe/b pa30aBiIeHHEe TaJbIMH BOJAMH M CHH)KEHHE KOHICHTpAIUH
OpPTaHMYECKHUX BEUICCTB B OONOTHBIX BOAAX. YBEIMUYCHUE COMACPIKAHHS OpTaHU-
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YECKUX W MHUHEPANBHBIX BEIIECCTB HAONIONACTCS, KaK MPaBUIIO, TOJNBKO K KOHITY
nepuoia BeretTaiuu (aBryct — ceHTsa0ps). UMEeHHO B 3TOT nepuos GopMHUPYIOTCS
Hanbosee OIaronpUsATHBIC YCIOBUS IS PA3IOKEHHS PACTUTEIBHBIX OCTATKOB H
MOCTYIUICHUSI OPraHMYCSCKUX BEUISCTB B BOIHBIN PacTBOP.

[IpoBeneHHBIN KOPPEIAIMOHHBIN aHAJIH3 MTOKa3al OTCYTCTBHE OTHO3HAYHBIX
3aBUCHUMOCTEH, K03()DUIIUEHTHI KOPPEISAIUH HE TOJIBKO OTIMYAIOTCS 110 BEIHYH-
HE, HO ¥ IMEIOT Pa3HbIi 3HaK (Tabm. 2). Tak, HanmpuMep, TUMUATHPYOIIUMH (pak-
TOpPaMHU KOPPEIIIIHOHHBIX 3aBHCUMOCTEH KOHIICHTPAIUN T'YMHHOBBIX BEIICCTB
B OOJIOTHBIX BOAAX C TEMIEPaTypoil TOP(SIHON 3aeKH, OKUCIUTEIHHO-BOCCTA-
HOBUTEIILHBIM TIOTCHIIMAJIOM B Pa3HbIC TOJbI SIBJSIFOTCS. YPOBEHb OOJOTHBIX BOJ,
TeMITepaTypa BO3IyXa WIN CyMMa aTMOC(EepHBIX 0caakoB. OIHAKO, KaK IPAaBUIIO,
COJIEPIKAHUE TYMUHOBBIX BEIIIECTB B OOJIOTHBIX BOJIAX OMPEACIISIETCS KOMILJICKCOM
(haKkTOPOB OKPYKAIOIICH CPEIbl.

Tabnuuma 2

Marpuna ko3¢ puuneHToB KOppeJIsiHH MeK/1y KOHIeHTpanueii 'yMHHOBbIX
BelIecTB B 00JI0THOI BoJe M T'HIPOMETE0POJIOrHYeCKMMH apaMeTpaMu

Konuenrpauus Toner
ITapamerp OpraHMYEeCKUX
BEWIECTB, MI/T | 2002 | 2003 | 2004 | 2005 | 2006|2007 [2008|2009
Temneparypa | - Tymunoseie | o 5 1 9> | —083 | 0,78 |-0,94| 033 [0,66| -
TopdstHON KUCJIOTBI
3aJICKU
(0-100 cn), °C| ymesoxucnoter | 0,72 | 0,97 | 0,83 | 0,32 | 0,38 |-0,30( 0,94 | 0,50
Tymunosre - |-0,74| —0,60 |-0,17| — |0,60|054| -
yEB’ cM KHCJIOTBL
OyneBokucnoter | 0,98 |—0,43| 0,86 0,30 |—0,55/ 0,82 | — -
Temmeparypa rgf;‘)’f;e 0,55 | 0,48 | 0,50 | 0,54 |-0,90| 0,64 |0,77| 0,43
Bo3AYXa, °C | o ppokucorst | — | 074 | — | 0,70 | 0.84| — |0,61]0,99
Anocheprse rg?ggf;w 034 | 0,38 | —0,50 | 0,31 [-0,44|0,55|0,44| 0,31
OCAIKIL MM | yyiipBokmenotsr | —0,64 | 0,70 | 040 | — 0,40 |0,90 (0,73 ] 0,15
[ymumosbie | o511 70 | 095 - 1036
OBH, MB KUCJIOTEL
®dynbBokuciorsl | 0,24 | 0,33 | 0,91 | 0,39 | 0,80
I'ymunoBbIE ~0.92]0,59| 0.89
Buaxuocts, % KHCJIOTBI
DynBBOKUCIIOTHI -0,89(0,56| 0,72

Ipumeuanue. 3HaKk «—» 03HaUYaeT, YTO KOID(DHUIUCHT KOPPENSAIMU 1O AOCONIOTHOW BEIMUYMHE
menblie 0,1. [TycTeie sueliki 03Ha4ar0T OTCYTCTBHE 0TOOPa 00pa3IoB M M3MEPEHHS IIOKa3aTescH.

Mexy TeM NpakTHYECKH B TEUEHUE BCETO Meprojia HaOIONAeTCs CPENHssA U
BBICOKAsI KOPPEILIIIIS MEXKITy TEMIIEpaTypoil TOP(SIHON 327K W KOHIICHTPAIIH-
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el TYMHUHOBBIX BEIIECTB, JUTsi 'YMUHOBBIX KUCIJIOT B OTJICIBHBIX CITydasX BbISBIIC-
Ha o0paTHasi 3aBUCHMOCTh HJIH e¢ OTCyTCTBHE. Kak oTMeueHo, Ha cofepikaHue
TYMHHOBBIX BEIIECTB B OOJIOTHBIX BOJIAX TAKXKE OKa3bIBACT BIUSHKIE YPOBEHB 00-
JIOTHBIX BOJ M CyMMa aTMOC(EpHBIX OCAJKOB, TEMIIEpaTypa BO3Iyxa. YBelInve-
HHUE TeMIIEPaTyphl BO3lyXa B IIEJIOM CIIOCOOCTBYET YBEIIMYCHHUIO B OOJIBIICH cTe-
MIEHHU KOHIICHTPAIMU (YIbBOKUCIOT U B MEHBIIICH CTEIICHH I'YMUHOBBIX KHCIIOT.

[MocTyruienne arMocepHBIX 0CaJKOB, B OJHOM cliydae, CIIOCOOCTBYET yBe-
JIUYCHHIO KOHIICHTPAIMK (YIbBOKUCIOT B OOJOTHBIX BO/IaX B PE3yJIbTaTe TPAHC-
(hopMaruy OpraHMYECKUX OCTATKOB M TIOCTYIIJICHHUS MX B PACTBOP IPH CHIDKCHUH
yYpOBHE#l OOJIOTHBIX BOJ, B JIPYrOM — MPOUCXOST pa3daBieHHe OOJOTHBIX BOJ
arMoCc(epHBIMH OCaJIKaMH M CHUKCHHE KOHIICHTPAIMH BEIIeCTB. BO BilaKHbIC
ro/bl HAOMIONACTCST BEICOKAS KOPPEAIHSI (PYIBBOKUCIOT C YPOBHIMHU OOJIOTHBIX
BOJI, TOTJIAa KaK B OCTaJIbHBIC TOBI KOA(Q(HUIIMEHT KOPPEIISAIHH JINO0 MEHSIET 3HAK,
0o 3Ta cBs3b ocnabenaet. [locTymienne arMocdepHBIX OCAJKOB OKa3bIBACT
MEHbIIIee BIMSIHUE Ha M3MEHEHHE KOHIIEHTPAIIMI T'YMUHOBBIX KHCIIOT. Kak moka-
3aJIH [IPOBEICHHBIC UCCIICIOBAHNS, PAKTUYECKU OCHOBHBIM (haKTOPOM, OTIpEIie-
JISTFOIIM KOJTMYECTBO TYMHUHOBBIX KHCJIOT B OOJIOTHBIX BOJAX, SIBISICTCSI OKHCIIH-
TENbHO-BOCCTAHOBUTEINBHBIA MOTEHIMAT TOP(sIHON 3aexu 6onoTa. BinaxHoCTh
Topda BIHIET HA COJCPKAHUE T'YMHUHOBBIX BEIICCTB MPEUMYIICCTBEHHO B CPE/I-
HHUE M0 BIAro00CCIIEUEHHOCTH TOAbl. MHOTHMMHU aBTOPaMHU OTMEYAETCsl TECHast
KOPPETSAIMOHHAS CBSI3b MEXKIy OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIM TTOTCHIIMA-
JI0M TOP(SHOMN 3aJIeKU U €€ THAPOTSPMHICCKIM PEKUMOM [17], B 4aCTHOCTH C
BIQXKHOCTBIO TOp(siHOH 3aiexH [ 18], 4To, o HalreMy MHEHHIO, KOCBEHHO OTIpe-
JeTsIeT KOHIIEHTPAIIMIO TYMUHOBBIX KHCJIOT B OOJIOTHBIX BOJIAX.

3akirouenne

Takum 00pazom, TopdsiHast 3aJ1€Kb SABISETCS MHOTOKOMIIOHEHTHOM CHCTEMOH,
IJIe OJIHOBPEMEHHO IPOTEKAIOT PEaKLUU OKUCIIEHUS M BOCCTAaHOBJIEHUS Pa3HOM
MIPUPOABI U C PA3HBIMHU CKOPOCTSIMHU. [IpoBENEeHHBIN aHaIU3 MHOTOJIETHUX W3-
MEHEHUH KOHIIEHTpAIlMd TYMHHOBBIX BEIIECTB B BOJAAaX HU3UHHOTO 0OJNOTa HE
BBISIBUJI CTAaTUCTHUYECKH 3HAYUMBIX TEHJEHIUH, OJHAKO OTMEYEHBI HEKOTOPOE
YMEHBIIICHHE KOHIIEHTPANUH (DYITFBOKHUCIOT M YBEIHUCHNE TYMHHOBBIX KHCIIOT.
KoppensiioHHbIN aHaIW3 MO3BOJMI YCTAHOBUTH SPKO BBIPAKEHHYIO 3aBHCH-
MOCTb MEXAY KOJIMYECTBOM I'YMHHOBBIX KUCJIOT M OKUCJIUTEJIbHO-BOCCTAHOBU-
TEJNBHBIM MOTEHIMAIOM TOP(MSHON 3aJeKU: MPHU MEPEeXoje OT OKUCIUTEIBHBIX
K BOCCTAHOBUTEJIbHBIM YCJIOBUSIM KOHIIEHTpalMs T'YMHHOBBIX KHMCJIOT BO3pac-
TaeT. TecHas CBsI3b B OTAEIbHBIC TOABI OTMEYAETCS ¢ YPOBHAMHU OOJIOTHBIX BOJ,
BIIQXKHOCTBIO TOp(a, Temreparypoit Top(sHOM 3a1ekKu, TeMITepaTypol BO3ayXa.
B ce3oHHOI AMHAMMKE COlepKaHUsl TYMHHOBBIX BEIIECTB OTMEUEHO UX 3aKOHO-
MEpHOE YBEJIMYCHHE TONBKO K KOHITY TIEPHOa BEreTanuu (aBrycT — CEHTIOPB).
Nwmenno B atoT niepuoa hopMupyrorcst Haubosee OJaronpusTHbIE YCIOBUS IS
Pa3iIOKEHUs] PaCTUTENIbHBIX OCTAaTKOB U IOCTYIJIEHHS OPraHUYECKHUX BELIECTB
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B BOJHBIH PacTBOP, YTO OOBSCHSACTCS] BEICOKOW MHKPOOHOJIOTHYECKOW aKTHBHO-
cThIO mporperoro 50—70-caHTUMETPOBOTO CJI0S U HHTEHCUBHOCTBHIO OMOXUMHYE-
CKHX IIPOIIECCOB B CHCTEME «TOPQsIHAS 3aJI€Kb — O0IOTHBIE BOABI. Kak mpaBmito,
B IIEPUO/IBI ¢ 00JICe BRICOKUMHU TEMIIEPATypaMK BO3IyXa IPOUCXOIUT HAKOIUICHHE
TYMHHOBBIX BEIIECTB B TOP(SIHOH 3aie)u O0JIOT, a IOCTYIJICHHE UX B OOJIOTHBIC
BOJIb OCYIICCTBIISICTCS MPH BBIMAJICHUN aTMOC(HEPHBIX OCAIKOB U YBEIUYCHHH
YPOBHS OOJIOTHBIX BOJI. TakuM 00pa3oM, X03sICTBEHHOE UCTIONIB30BaHUe TOphsi-
HBIX 0OJIOT, MTOBBIIICHHE TEMIICPATyPhI BO3AyXa OyIyT CIIOCOOCTBOBATH YBEIIHUC-
HUIO COICPKaHNs OPTaHNUECKUX BEIIECTB B OOJIOTHBIX BOJAX, a TAKKE B ITO3EM-
HBIX ¥ PEUHBIX BOJIaX peruoHa. [103ToMy MOHUTOPUHT COACPIKAHHS TYMHHOBBIX
BEIIECTB B BOZIaX O0JIOT 0000 BasKEH B YCIOBUSX MPHPOIHO-KIMMATHICCKUX H3-
MEHEHUI U U3yUYCHHU BOMPOCOB YCTOMYMBOCTH OONIOTHBIX IKOCHCTEM.
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LONG-TERM DYNAMICS OF THE HUMIC SUBSTANCES CONTENT
IN FEN WATER IN THE SOUTH-TAIGA SUBZONE OF WESTERN SIBERIA

In the given work the analysis of long-term humic substances content dynamics in
water of a typical fen has been carried out, the correlation and factorial analysis has
been executed. It is noted that the main supplier of organic substances in bog water
is humus of peat deposit, and the humic substances content dynamics is defined by a
degree of decomposition of peas and depends on the kind of plants. The correlation
analysis has allowed to establish strongly pronounced dependence between humic sub-
stances content and oxidation-reduction potential of a peat deposit, close communica-
tion in separate years is marked with levels of bog water, moisture of peat, temperature
of a peat deposit, temperature of air. Researches have shown that a complex of factors
of the environment defines humic substances content in bog water. The increase in air
temperature, as a whole, promotes an increase in the concentration of fulvic acid more
than humic acids. The receipt of atmospheric precipitation, in one case, promotes an
increase in concentration fulvic acid as a result of transformation of fossils and their
receipt in a solution at a decrease in levels of bog water, in other cases occurs rain
dilution of bog water and a decrease in concentration of substances. In wet period high
correlation fulvic acid content with levels of bog water whereas in other years the fac-
tor of correlation or sign changes are observed, or this communication weakens. Hu-
mic acids are less water-soluble than fulvic acid; therefore, the receipt of atmospheric
precipitation practically does not influence their concentration change. In seasonal
dynamics of the humic substances content, their increase only by the end of the period
of vegetations (August-September) is noted. As a rule, during the periods with high air
temperature there is an accumulation of humic substances in a peat deposit and their
receipt in bog water is carried out in a wet period and while an increase in bog water
level. The conducted analysis of long-term changes of humic substances concentration
in fen water has not revealed statistically significant tendencies, some reduction of ful-
vic acid concentration and an increase in humic acids, however, is noted. As a result,
economic use of peat bogs, changes of environmental conditions towards increases in
air temperature will promote a raise of organic substances content in water, ground-
water and river water, as well as deterioration of geoecological conditions of region.

Key words: mire ecosystems, stability; bog waters; humic substances;, Western
Siberia.
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