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ITpoaHamu3npoOBaHBI pe3yTbTaThI TOJIEBBIX M3MEPEHN I KAMEPHBIM METOIOM ITOTOKOB MeTaHa B aTMochepy
¢ pucoBbIX ToJieit PoctoBckoii ob6actu (ror EBporneiickoii Poccun). [ToMmruMo namepeHust TOTOKOB MeTaHa
B (ba3bl BCXOMIOB U MOJTHOM CITEJIOCTU PUCa, B BOIIE M PA3IMIHBIX TOPU30HTaX 0OBOTHEHHBIX ITIOYB PUCOBOTO
yeka onpejeseHbl KOHLIEHTpalusl MeTaHa 1 cepoBoaopona, Eh, pH, miaoTHocTh 1 BiiaxkHocTh. [ToTOK Me-
TaHa B aTMocdepy ¢ pUCcOBOTO YeKa BapbupoBa B nuana3oHe ot 0.195 no 0.531 mr CH4/(M2 4) u B haze moJ-
HOI1 criesIocTH puca B cpefHeM ObUI B 2.1 pa3a Bolllie, 4yeM B haze BcxoqoB. CKOpOCTh MOTOKA MeTaHa B aT-
Mocdepy ¢ MOBEPXHOCTU HEOOBOTHEHHBIX TTOYB, PACTIOIOKEHHBIX MEKIY PUCOBBIMM YeKaMU, B CPEIHEM
6bu1a B 4.9—12.1 pa3 HUXKE, YeM CKOPOCTb €ro MOTOKa C PUCOBBIX YEKOB, U3MeHSISICh B mpenenax 0.034—
0.045 mr CH4/(M2 v). [lokazaHo, 4TO 1TOC/IC 0OBOTHEHUSI PUCOBBIX YeKOB B M30JIMPOBAHHEIX CJIOEM BOIIBI
nouBax CHuUXxarorcst 3HaueHus1 Eh u, Kak ciienctBue, MpoUCXOAUT YBeJIMYEeHE KOHIIEHTpAaIMii MeTaHa B
ITOYBaX U €ro MOTOKOB B aTMochepy. CornacHo MpoBeIeHHOM OlleHKe, CyMMapHasi 9MUCCHUsI MeTaHa PUCO-
BBIMHU TTOJIIMU POCTOBCKOI1 06J1aCTU OpUeHTUPOBOYHO nocTturaet 1.253 1/cyt unm 150 T/rom, 4To cocTaB-

ssieT 0.4—1.5% ot rogoBOTrO BhIAEIEHNS MeTaHa ITouBaMU PocToBCKOIT 00J1acTH.
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BBEAJEHUWE

B Hacrosmee BpeMs OmHOM M3 aKTYaIbHBIX KO-
JIOTUYECKUX IIPOOJIEM SIBISICTCS TI100aJIbHOE U3MEHE-
HUE KJIMMAaTa, 00yCIOBJIECHHOE YBEIUYCHUEM CONOEP-
XaHusl B aTMocdepe 3eMan MAapHUKOBBIX Ta30B
(CO,, CH,4, N,O u napst H,0) [8, 34, 35]. HecmoTps
Ha OTHOCUTEJILHO HU3KNME KOHLEHTpallud MeTaHa B
arMoc(epe, M3-3a CBOEil BHICOKOI ITOIJIOLIAIONIE
CITOCOOHOCTHU TEMJIOBOIO M3JIydeHUsT 3eMJIM, OH SIB-
JISIETCSI BTOPBIM I10 3HAYMMOCTH ITAPHUKOBBIM I'a30M
nocine CO, [42].

Bonrbias yacte arMocepHOro MeTaHa nMeeT 0aK-
TepuasibHOE (OMOTeHHOE) MPOMCXOXIEHUE U TOJIHO-
CTBIO KOHTPOJIMPYETCSI IIOTOKAMU C 3¢MHOM ITOBEPXHO-
ctu [29, 43]. O61ias sMuccus MeTaHa B aTtMochepy
oueHnBaeTcs B 500—600 Tr B rof ¢ eXXeromHbIMU KoJie-
0aHUSIMU B CTOKAxX U UCTOYHUKAX [45]. OnHUM U3 Ooc-
HOBHBIX aHTPONOT€HHBIX UCTOYHUKOB SMHUCCUM CO-
BPEMEHHOTO OMOTEeHHOIo MeTaHa B aTMoc(depy ClIy-
2KaT PUCOBHIE I10JIST (PUCOBbBIE YeKHU ), OTHOCSIIIUECS K
CBOcOOpa3HOMY epexoTHOMY (MEXIy Ha3eMHBIMU U
aKBaJIbLHBIMM) TUITY TeXHOTeHHOTO JlaHamadTa [41].
DMuccus MeTaHa ¢ | M2 pUCOBBIX NOJIEi HEpeaKo

MMPEBOCXOINUT aHAJOTMYHBIE ITOKa3aTelI PacIiojio-
JKEHHBIX B TeX Xe IIUPOTax OOJOTHBIX DKOCHUCTEM.
DTOT (haKT OOBICHSICTCI MEHBITNM OKUCIICHUEM Me-
TaHa B TIpeNesIax PUCOBBIX YEKOB, ITOCKOIBKY U3 HUX OH
BBIHOCUTCSI B aTMocepy Mo cTebjisiM puca, usderas
BO3ICHCTBUSI METAHOKHUCIISIIONINX OakTepuii [2, 44].

ITo oumenkam MeXnpaBUTEILCTBEHHOI T'PYIIIEI
9KCHEPTOB 10 U3MEHEHMIO KJIMMaTa ¢ PUCOBBIX I1O-
Jeit mupa exeromHo Bbelaenasercsa ot 20 go 100 Tr B
ron [34], uto cocTaBisier 3—20% oT 001IeTO 06BEMa
MIO0aJIbHBIX BEIOPOCOB M3 BCEX MPUPOIHBIX M aH-
TPONOIreHHBIX MUCTOYHUKOB. DTH 3HAYECHUS DMUC-
CUM MeTaHa OCHOBAHHKI Ha ITOJIEBBIX U3MEPEHUSIX €T0
NoTOKOB ¢ pucoBbIX mTosneii B CIIA, Mcnanun, Uta-
auu, Kurae, Unouun, Asctpanuu, JAnoHuu u Tau-
nange. CiieqyeT OTMETUTh, YTO Ha TEPPUTOPUM OBIB-
mero CCCP (1or Opecckoii objlacT) B cepeauHe
80-X romoB MpPOILIOro Beka coTpyaHukamu MIY
M. M.B. JloMoHOCOBa MpoOBEAeHbBl HEMHOIOYHUC-
JIEHHbIE HATypHbIE U3MEPEHMsI KaMEPHBIM METOIOM
SMUCCUU MeTaHa B aTMochepy U3 3aTOTJIEHHBIX MO/
KyJILTYpY puca nous [11, 12].

HMmeromuecst OLIEHKW CyMMapHOI SMUCCUU METa~-
Ha ¢ pucoBsix Tosneit osiBiero CCCP [1, 13] n co-
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BpeMeHHOM Poccun [6, 19, 20] BBIITOJTHEHBI pacyeT-
HBIM ITyT€M Ha OCHOBE OCpeAHEHHbIX 3HaYeHu (20 u
40 r CH,/(M? rom)), MOJy4eHHBIX IO PE3YJIbTaTam
ITOJIEBBIX M3MEPEHMI IIOTOKOB METaHa C PHCOBBIX
MoJIeil MUpa, pacIoOJOXKEHHBIX BO BIIAXKHBIX TPOITH-
Kax U cyOTponmKax, 1 IIpUBEICHHBIX B padoTax [22,
33, 37]. ComtacHo olieHKaM [6], o0111ast romoBast SMUC-
cus MeTaHa ISl pUCOBBIX I1ojieit Poccun cocraBsier
0.1 ma T, a s oerBIero CCCP BapeupyeT o1 0.14 [1]
g0 0.25 [13] muH 1. I1pu 3TOM BKJIad pUCOBBIX MOJICH
Poccun B o61111ii BEIOpOC MeTaHa B arpapHOM CEKTOPE
CTpaHbl B cpeaHeM He npeBbiaeT 2.5% [19].

M3BecTHO, YTO TeMIlepaTypa SIBASIETCS OMHUM W3
BaXXKHBIX (DAaKTOPOB, KOHTPOJIUPYIOIINX OOpa30BaHUE,
KOHILIEHTPALMIO ¥ ITOTOKM METaHa U3 II0YB U PUCOBBIX
4yekoB [3, 24, 36, 38, 44]. IToaToMy OLileHKa SMUCCUU
MeTaHa, OCHOBAHHAsl HA HATYPHBIX U3MEPEHUSIX €O
IIOTOKOB Ha pMCOBBIX NOJIsIX B Poccun, pacnonoxeH-
HBIX B YMEPEHHOI KJIMMAaTWUYeCKOW 30He, OymeT He-
CKOJIBKO OTJIMYaThCSl OT BBILIETTPUBEACHHbBIX pacyeT-
HBIX 3HaYeHui1. UMerommecs pa3nuuns B TEXHOJIOTH -
SIX BbIpalllMBaHUS prca B YMEPEHHOM KIIMMaTU4YECKOM
30HE 1 30HE BJIaXKHBIX TPOMTUKOB 1 CyOTPOITMKOB (Ha-
npumep, [44]) Takke OymyT BIMSITh Ha €XETOMHYIO
9MUCCUIO METaHA PUCOBBIMU ITOJISIMU CTPaHBI.

Ilenb paboOTHI — OLIEHKA CKOPOCTU MOTOKA MeTaHa
B aTMOoc(depy pUCOBBIMH T0JIsiMU PocToBCcKOI 06.1a-
CTU Ha OCHOBE HATYPHBIX U3MEPEHUI Ha OTHOM U3
PHCOBBIX 4eKOB cenbxo3npennpusaruss OO0 “Duep-
rust” (moc. Bamyiickmii, I[Iponerapckuii paiion Po-
CTOBCKOIi 001aCTH).

Oco0enHocT pucocesHusi B PocToBckoii 001acTu.
ITo cBenenusam MOxHoro dunuana ®I'BY “LleHTp
Arpoanamutuku” 2020 r. [23], PoctoBckast o0iacth
HaXOIUTCSI Ha TPETheM MeCTe cpeau pernoHoB Poc-
cuM 1o ceBy puca — 14.3 trIc. ra, ycrynass KpacHo-
napckomy Kpato — 117.0 Teic. ra u Pecniyonuke Jlare-
crad — 20.2 teic. Ta. B HacTosmee BpeMst B PocToB-
CKOIl 00JacTM BBIpalllMBaHUEM pHCa 3aHUMAIOTCS
CEJIbXO3MPEATIPUSITUSI, PACIIOJIOXKEHHbIE Ha MTPaBOM
U JIeBOM Oeperax o3. MaHb4, B MapThIHOBCKOM,
Bonrogonckom m baraeBckoM paiioHax. Hambonee
KPYOHBIMU TpennpusaAtusMu sipiisitotcs AO “Llum-
stHCeKui” (MapTteiHOBCKMiA paitoH), OO0 “MaHbI4-
Arpo” (baraesckuii paiion), OOO “DHepruss” u
00O “ITpumanbrueckuit” (Ilposerapckuii paiioH),
000 “Memopatop” u CIIK “bombirockuii” (Bonro-
JIOHCKOI paiioH). TakumM oO6pa3zoM, B PocToBcKoii 06-
JIaCTU UMeeTcs ABa MaccuBa pucocessHus [10]: ep-
BhIii (I) pacmoiioxXeH Ha IMpaBOM M JIeBOM Oeperax
BecenoBckoro n Ilposerapckoro BOIOXpaHWIWIIIL,
CO3MaHHBIX Ha peke 3amagHblii MaHblY (MeXIy
r. [Iponerapckom u cranmueii baraeBckoii), 1 BTO-
poii (II) — B moitme JloHa (puc. 1). B xo3siicTBax mep-
BOTO U BTOPOTO MAacCHUBOB ITOCEBBI IMOJ PHUCOM CO-
CTaBJISTIOT YyTh Oosiee 10 1 4 THIC. ra COOTBETCTBEHHO.

B PocTtoBckoii o6acTu, SIBASIIOIIENCSI CaMbIM Ce-
BEPHBIM PETMOHOM pucocesiHus B Poccum u mupe,

IT'APBKYIIA u ap.

PHMCOBBIE TIOJISI CO3IAalOTCI Ha OOBaJIOBaHHBIX ITOY-
Bax, 3aJ1MBaeMbIX HEOOJIBIIIUM CJIOEM BOJIbI HA MTOJITO-
na (BecHa—IeTo). Ha momsax HapesaroTcst OOpO3MbI,
YTOOBI TT0 HUM TIOIIJIA BoAa MpH 3aTtoruieHuH. [1pn
3TOM ITOBEPXHOCTD ITOYB AOJIXKHA OBITh C TIeperagaMu
penbeda He Ooee 2 CM IS pABHOMEPHOTO pacIipe-
JIeJICHUST BOAbl M IIPEOOTBpAIlleHUs] CMbIBa CEMSIH.
IToceB prca HaYMHAIOT, KOTJA TeMIEpaTypa IOYBHI
Ha IyouHe 5 cM mogHuMaeTcs Boiire 12—14°C. Ta-
KM€ yCIIOBUS B 30HE prucocestHusI B PocToBcKoOI 06-
JIACTU CO3JAaI0TCs K KOHIY anpesisi—Havainy Mmas [10].

B PocToBckoit 061acTit IpMeHSIETCSI YKOPOUYSH-
HO€ 3aTOIIEHUE, T.€. MepBOHAYAJbHbIN CJIOM BOAbI
CcO37aeTcss HEMEIEHHO BCJIEI 3a IOCEBOM, KpOME
clydasi ¢ yOOKo# 3anenKoif ceMsgH B mouBy. Ha 1e-
puof IpopacTaHus pyuca Boga cOpachiBaeTcs, a I10-
CTOSIHHBII €€ CJIOi co3gaeTcs Ha Itojie B (pase I10JI-
HBIX BCX0OoB (2—3 mcTa). YOOpKY pHca IIPOBOIST B
Havajie—cepeauHe ceHTsI0ps. Bce paboThl 1o mmocan-
K€, YXOIy U cOOpY ypoKasl OCYILIECTBIISIIOTCS MEXaH~
3UPOBAHHBIM CIIOCOOOM.

OBBEKTbBI 1 METO bl

HarypHbie n3amMepeHns1 CKOpOCTH IMMOTOKA METaHa
B aTMOcdepy ¢ 0OBOTHEHHBIX TOYB PUCOBOTO yeka |
B (ba3bl Bcxoa0B (2—3 11cTa) U MOJIHOM CMEI0CTU PU-
ca (mepen ero y0opkoii), a TakKe C ITOYB 0OBajIOBa-
HUSI, PACIOJIOXKEHHBIX MEXIYy DPUCOBBIMU YeKaMU
(puc. 2), npoBoaunu 28 Masi u 9 ceHTs16ps 2021 1. Io-
MHMO U3MEPEHUS TIOTOKOB MeTaHa, B Pa3JIMIHBIX TO-
pU30OHTaX OOBOAHEHHBIX TTOYB PUCOBOrO YeKa OIpe-
JIeJISUIM KOHILIEHTpallMI0 MeTaHa U CepoBOIOpoOIa
(XH,S), 3nauenust Eh u pH, mjioTHOCTb U BIaXXHOCTD
nouB (Tab:. 1, 2). B Boge prcoBoro yeka ornpenessin
TeMIlepaTypy, MUHepaau3aluio, colepXaHe B3Be-
IIeHHEIX BelecTB, pH 1 KoHIleHTpanuio MetaHa. B
ceHTs0pe 2021 1. KOHIIEHTPAILIMIO METaHa OITpeIesi-
JIU B BOJIE PSIIOM PACITOJIOXKEHHOIO pPUCOBOIO yeka 2
(koopauHaThL: 47°01°34.64” N, 41°21°44.39” E), B KO-
TOpPOM puC OB TTOCaKeH paHblle Ha 2 Henean. Kpo-
Me 3Toro, 11 uroHst 2022 r. HONOJHUTEIBHO IPOBOA-
JIM U3MepeHMs] KOHIIEHTpallu MeTaHa U CEPOBOHO-
poma, a TakKXe BBIIICOOO3HAYCHHBIX (QU3NKO-
XUMUUYECKHX TloKazaTejieil B BoJe U OOBOIHEHHBIX
IOYBax ABYX PUCOBBIX YeKOB (TadJ. 3), B TOM YUCIIe
yeka 1, Ha kotopoM B 2021 1. TocTaBIeHBI SKCIIEpHU-
MEHTBI [0 ONpeaeCHUI0 YMUCCUU MeTaHa, OTMCHI-
BaeMbI€ B HacTosIeil pabore.

ITouBBl PUCOBOrO MaccuBa, B COCTaB KOTOPOTO
BXOIST UCCIIEAyeMbIe YeKH, Ha OOJIbIIEH YacTU I1J10-
IIaau TIPeacTaBlIeHbl COJIOHLIEBATHIMU Pa3HOCTSIMU
TEMHO-KaIlITAHOBLIX ITOYB.

OT160p Npo06 BOJBI U MOUB, B TOM YKCJIE B PUCOBBIX
yekax, U Mnocjeayloniee ornpenejeHue MeTaHa B HUX
MPOBOJAWIN COIIACHO aTTECTOBAHHBIM METOIUKAM
[16, 17] ¢ mobGaBleHUeM METOOAMYECKUX MPUEMOB,
ONMCaHHBIX B padoTax [3, 25]. s orbopa mpobd mouys
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Puc. 1. Mectononoxenue maccuBoB (I, 1) pucocessHust B PoctoBckoii ob6aactu. KpacHoii Toukoii (/) ykazaH paiioH mpoBeae-

HUA HATYPHBIX I/ISMepeHI/IIL/'I IIOTOKOB M€TaHa C p¥MCOBOTO Y€Ka.

MEXITy PUCOBBIMM Y€KaMU BBITIOTHSUTM MTOYBEHHYIO
MPUKOTIKY, B CT€HKax KoTopoil B ciioe 0—2 cm
YCTPOMCTBOM-MEPHUKOM OTOUpPAM IO 3 MJI MOYB.
3aTornjeHHbIe MOYBbI PUCOBBIX UEKOB CHavaja OTOu-
paJiv ¢ TOMOIIIBIO CIIeLIMaIbHO CKOHCTPYUPOBaHHOM
TUTACTUKOBOM TpyOKM TnHO# 500 MM M muaMeTpoM
45 MM C OCTpPO3aTOYECHHBIMM KpasiMu U (pTOpoILIa-
CTOBBIM ITOPIITHEM. 3aTeM U3 Pa3TNIHBIX TOPU30HTOB
(MakCUMyM 110 25 cM) U3BJICYEHHOTIO KepHa OTOMUpa-
JIN yCTPOMCTBOM-MEPHUKOM MO 3 MJI TIOYB U BHOCH -
JIU B CTaHAAPTHBIE CTEKJISTHHbIE (PJIaKOHBI TTOJHOI
BMECTUMOCTbIO 42 MJI, 3alloJIHEHHbIE OO0 PUCKU
((bukcupoBaHHbI BO3MYLIHbI 00BEM S MJT) AUCTUI-
JIMpoBaHHO# Bomoii ¢ KoHcepBaHnToM (HgCl,). da-
KOHBI TIPUCITOCOOJIEHBI ST Mapoda3Horo aHaimsa,
WMEIOT HaBUHYMBAIOIINECS TNTACTMACCOBBIE KPBITITKI
C OTBEPCTUSIMU JIJIsI BBOJA UTJIbI, PE3UHOBBIMU U (PTO-
pOIUTACTOBBIMM BKJIQBIIIAMU IS  T€pMETU3alIUU.
IMocne repMernzaliy nMpody SHEPTUYHO BCTPSIXMBA-
JIA, TOBOMSI OTOOpPAHHBIE TTOYBBI IO TOMOTEHHOTO CO-
CTOSTHUSI BO M30eKaHWe IIPOIIECCOB OOpa3oBaHUS U
OKHCIJICHUSI MeTaHa BHYTpU HHMX. OMHOBpeMEHHO C
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OTOOPOM IMPOO MOYB B 3apaHee B3BEIIEHHbIE U MTPO-
HYMEpOBaHHbIE OIOKCHI OTOMPAIN HABECKY MOYB JJIsI
ornpeaesaeHus TNIOTHOCTU U BJIAXKHOCTH.

KonHuenrpanuio MeTaHa B mpo0ax IOYB U BOOEI
OIIpeaeIsUIA Ha ra30BOM xpomaTtorpage XpomMaTaK-
Kpucrann 5000.2 ¢ mo3atopoM paBHOBECHOIO Iapa
Ha IUIaMEHHO-UOHU3ALMOHHOM neTekTope [16, 17].
BrinmonHeHne nsmepeHmniit MacCoBOI TOIN CyIbdUI-
Hoii cepbl (Y H,S) B 00BOIHEHHBIX TOYBaX OCHOBAHO
Ha mepeBoie CYIb(PUIOB B CEPOBOIOPOI ACHCTBUEM
COJISTHOM KHMCJIOThI, C MOCJeAYIollIeil OTOYyBKOI cepo-
BOJIOPOJia a30TOM OCOOOI YMCTOThI B pacTBOpP TU/-
poOKcuaa HaTpusl U OIpencaeHUeM CyIb(UI-NOHOB
doromMeTpruecKuM MeTo1oM ¢ N, N-mumMeTnia-m-de-
HUiIeHauaMuHoM [18].

3HaveHus1 pH, Eh u temrieparypsl uamepsim ¢
MOMOIIBIO ITOPTAaTUBHOrOo MoHoMepa DkorecT 2000
cpasy mocie oroopa mpo6. MuHepanm3aimio u co-
Jiep>KaHue B3BCIIIEHHBIX BEIIECTB B BOJAE PUCOBOIO
yeKa Ompenessuii 1o OOLIENPUHSITHIM B CUCTEME
Pocrunpomera ctaHmapTHBEIM MeTOOMKaMm [21].
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(b)

Puc. 2. DKCriepvMeHTBI M0 U3MEPEHUIO TTOTOKOB MeTaHa ¢ pUCOBOTO moJis (a — ¢a3a BCXoaoB U b — (a3za mosiHoit crieocTn
p¥Cca) 1 ¢ TIOBEPXHOCTH TTOYB, PACTIOIOKEHHBIX MEXIY PUCOBBIMU YeKaMu (¢ — Mait 1 d — ceHTs16pb 2021 1.).

OnpeneneHre MUCCUU MeTaHa C TOBEPXHOCTU
PHCOBBIX YEKOB M TTIOYB OOBAIOBAHUS 3aKITI0YATIOCH B
HETTOCPEACTBEHHOM M3MEPEHUM CKOPOCTH €ro IMoTO-
Ka KaMepHBIM METOJIOM C TTOMOIIbIO CTAallMOHAPHBIX
HaKOIIMTEJIbHBIX KaMep-JIOBYIleK [4, 25, 32] pa3nuy-
HOTO pa3Mepa U KOHCTPYKIIUH.

B nepuon npoBeneHusT MCCAENOBAHUM TSI U3MeE-
peHUs TIOTOKOB MeTaHa B (pa3e BCXOIOB puca (Mait
2021 r.) B pucoBOM 4Yeke | ycTaHOBUJIU JBE KaMepbl-
JIOBYIIIKM: MaJIyIO JOBYILIKY 1 ¢ 00beMOM BO3IYIITHOM
daser 3000 cM® 1 mIomanso ocHoBaHUA 539 cM? u
GOJIBLIYIO JIOBYIIKY 2 ¢ 00beMOM Bo3ayxa 293422 cm?3
U TUTOILAIbI0 OCHOBaHUA 2206 cM?. DKCIIO3ULINA JIO-
BYIIIEK B HAKOIUTEIBHOM pEeXMMeE cocTaBisiia oT 70
no 120 muH. HakomuTeapHYyIO KaMepy, PacIioIOKeH-
HYI0 MEXIy OOJIbIIIONI M MaJIoii JTIOBYIIKaMHU (puc. 2a),
a TaKke KaMepy-JIOBYIIKY C YepPHOU TMOJTUATIICHO-
BOI TUIEHKOH (puc. 2b) MCIOJIb30BaId B 3KCIIEPU-

MeHTe IS onpeaeneHus: motoko CO,, pe3yabTaThl
KOTOPOTIO B HAaCTOsIIel paboTe HEe 00CYKIaI0TCs.

B niepuon nipoBeneHUst UCCACAOBAHMIA ST U3ME-
peHUs TIOTOKOB MeTaHa B (pa3e MOTHOI CIeJIOCTU PU-
ca (ceHts10pb 2021 1.) B pUCOBOM 4eKe 1 yCTaHOBMIN
JIBe OOJIbIIE KaMePhI-JIOBYIIKN: JIOBYIIKY 1 ¢ 00be-
MOM BO3IYLIHOI (asel 293422 cm? 1 miowmanbio oc-
HoBaHus 2206 cM? 1 JIOBYLIKY 2 ¢ 00bEMOM BO3AyXa
353000 cMm® 1 rmiowanbio ocHoBaHuda 2206 cM2. DKc-
MO3ULUS JIOBYILIEK B HAKOMUTEILHOM pEXUME CO-
crapisuia oT 130 mo 210 muH.

B 06a nepuona mis namMepeHnss IOTOKOB METaHa B
atMocdepy ¢ MOBEPXHOCTH TOYB 00BaJIOBaHUSI, pac-
TOJIOKEHHBIX MEXITy PUCOBBIMU YE€KaMU, YCTAHOBU-
JIN MaJjble HaKOIMUTEIbHBIE KaMepBhI-IOBYIIKU 3 ¢
006BeMOM Bo3ayIIHOI dasbl 3000 1 4000 cm? 1 1wI0-
maas ocHoBaHua 539 cm? (puc. 2¢, 2d). Dkenosu-
IYsI JaHHBIX JIOBYIIEK B HAaKOITMTEILHOM PEXHMME
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coctasisia 70 m 120—240 MUH COOTBETCTBEHHO B Mae
U CEHTSIOpE.

IMpumeHsieMble Majble JTOBYIIIKY (C 00bEMOM BO3-
ayiHoi dassl 3000 1 4000 cM?) MpeacTaBasIoT co-
00i1 MIaCTUKOBBIC (ITOJMKApPOOHATHBIE) €MKOCTH C
OTKPBITBIM OCHOBAaHUEM U TepMETUYHOM KPBILIKOM
CO CIelUaJbHBIM OTBEepCTHEM JIJIsl 3a00pa ra3oBoii
dasbl. [lepen uamepeHneM naHHbIE JIOBYILIKMW yCTa-
HaBJIMBAJIM Ha MTOBEPXHOCTh MOYB (B TOM 4ucJie 00-
BOJIIHEHHBIX TTOYB B PUCOBBIX Ue€Kax), Bpe3asl B IOUBY
Ha m1youHy 1.2—2.3 ¢M, IIpA 3TOM KPHBIILIKY JOBYILIKHI
OCTaBIISTA OTKpBITOM Ha 10—15 MuH 101 yoajxeHus
MeTaHa, KOTOPbIil MOXET BBIACISTLCS U3 MOYBHI MTPU
Bpe3aHUM JIOBYLIKU. 3aTe€M KPBILIKY JOBYIIKUA 3a-
KPbIBaJIU, U LIIIPULIEM YEPE3 OIPENeIeHHbII UHTEP-
BaJl BpeMEHU OTOMpAJIU Yyepe3 CIielMalbHOe OTBEep-
cTUe 2 MJI ITPOOBI Ta30BOM CMECU Y BBOJIWJIY B CTaH-
JTapTHBIE CTEKIISHHBIC (DIaKOHBI IS MMapoda3HoTo
aHajau3a.

HaxkorurenbHble KaMepbI-JIOBYIIKM OOJIBIIETO
pazMepa CKOHCTPYMPOBAHBI U3 IJIACTUKOBBIX OMOP C
METAJJIMYECKUM CTEpP>KHEM, IIJIaCTUKOBBIX OOpydeint
U TIOJIMBTUJIICHOBON IIIEHKM (TOMIIMHON 60 MKM).
BuyTpu Kaxmoit 13 6GONbIINMX JOBYIIEK, C IIEIbIO TIepe-
MCIIMBaHUMsA BO30yXa M BbIpaBHUBaHUA KOHU,CHTpaLll/[ﬁ
MeTaHa B ee 00beMe, Ha OMHOI 113 OIIOp CHU3Y 3aKper-
JIsLv paboTaroluii Ha 6arapeiikax HeOOJIbIIION BEHTH -
asaTop. OrbupaeMble M3 JIOBYIISK IIMpULEM (Uepes
MMOJIUATUJICHOBYIO IJICHKY) C YKa3aHHOM BBIIIIE ITePHr-
OJIMYHOCTBIO ITPOOBI BO3AyXa 00heMOM 2 MJI BBOIMIIHN
B CTaHAApPTHbBIE CTCKIISTHHBIC (hJIAKOHBI U151 TTapodas-
HOTO aHaJIn3a, 3aII0JIHEHHBIC BOOOM C KOHCEPBAHTOM
(HgCl,). TTocne oTt6opa npodsl OTBEPCTUE B MOJIU-
STUJICHOBOM MJICHKE JIOBYILKM 3aKJIEUBAJIW JIUITKOMN
TEpMETUYHOM JIEHTOM.

Bo Bcex ciyyasix cpasy 1ocje yCTaHOBKM JIOBYIIIEK
OTOMPAJIU XOJIOCTYIO TIpody (3kcno3unus 0 mun). [Tpn
9TOM KaXIblii OTOOP MPOO MPOBOAUIU B HECKOJIBKMX
MOBTOPHOCTSX (ITapauieibHble IIpo0OkI). Omnpeneie-
HYE KOHIIEHTpAallui MeTaHa B ra30BOid CMECHU CTaH-
JapTHoro ¢hjiakoHa BBITIOJHSINW C TTOMOIIbIO Tapo-
¢dazHoro aHanm3a rmo meronuke [17]. PacueT BeanauH
noroka (F) merana (mr CH,/(M? 4)) IpoOBOIMIN T10

dopmyne:

F= (CV1><10000><0.0007/(V2ST)) % 60,

rae C — pa3HOCThb MeXIYy KOHIIEHTpAUsIMI MeTaHa B
2 cM? BO3a4yxa, OTOOPAHHOIO LIMPULIEM B JIOBYLIKE
yepes3 Bpems T U X0J0CToi npobe, MKJI; V| — 00beM
BO3IYLIHOI (ha3bl B JOBYLIKE, cM>; V, — 0ObeM BO3-
IyITHOM (a3bl, OTOOpaHHON IIMPUIIEM B JIOBYIIIKE,
cm?; S — monaas OCHOBaHUSA (BXOIHOTO OTBEPCTHA)
JIOBYILKH, cM?; T — JJINTEIBHOCTb 3KCIIOHUPOBAHUS
noBymiku, MuH; 10000 — xoadduIIMeHT 11 TIepe-
cuera B M2, cM?/M?; 0.0007 — k03D OULMEHT 11 T1e-
pecyeTa MKJI B MT; 60 — KO3 DUILIUEHT [JIsI TIepecue-
Ta B Yachbl, MUH/Y.

IT'APBKYIIA u ap.

PE3YJIbTATbBI U OBCYXIEHHWE

B mepuon HaTypHBIX MI3MepEeHUI ITOTOKOB MeTaHa
Ha prcoBOM 4eke 1 B ¢pase BcxonoB (koHer mast 2021 T.)
KOHILIEHTpallMs MEeTaHa B ero Boje (CToJI0 BOAbI 10 8—
10 cM) psaom ¢ JioByLKamu coctassiia 0.87—1.28 mxi/nm3
(2 mpoO6x1), 3HaueHus1 pH Bombl — 8.52, TemnepaTypa
Bozpbl B 15 1 30 MmuH — 31°C, comep:kaHue B3BEIIEHHBIX
BelecTs — 31.3 mr/ov?, MuHepamusauyst — 1035 mMr/omv>.

T'on criycTd, KOHLIEHTpaLMs METaHA B BOJAE 3TOTO
pHCOBOrO YeKka B (paze BcxonoB (Havyayio utoHsa 2022 T.)
cocrasisia 1.64—5.54 mxur/nm? (2 IpoOBbl), 3HAYEHUS
pH Bonpr — 8.01, Temnepatypa Boasl B 13 u 30 MuH —
29°C, MuHepanuzauusa — 648 mr/am>.

B a10 ke Bpems1 (Havano utoHs1 2022 1.) B Boae pu-
COBOTIO YeKa 3, pachoJOXXeHHOTo Ha 3HAYUTEIbHOM
yIaJieHUU OT pUcoBoro yeka | (¢ npyroro Kpasi puco-
BOIO MaccCuBa), KOHLIEHTpallMs MeTaHa BapbMpOBaIa B
npenenax 1.75—3.93 mxui/nm? (B cpentem 2.88 mxur/nm’;
3 mpo06nl), 3HayeHust pH Boabl cocTaBisiyin 8.22, TeM-
nepartypa Boabl B 12 4 — 28°C, MuHepaauzanust —
6723 mr/am3. OTMETUM, YTO Cpasy IOCJE MOCaIKu
puca 1o Bceil riomaau pucoBoro yeka 3 Obljio BHeE-
CEHO OOJIbIIIOE KOJMYECTBO a30THBIX YIOOPEHUM, C
YyeM, BEPOSITHO, CBsI3aHAa BBICOKAsI MUHEpaIU3alus
ero Boa. KpomMe 3T0oro, Ha 3Ha4MTENbHOM TUIONIAAN
puCOBOTO Yyeka 3, 0COOEHHO B paiiloHe TOUKHU 3-2, Ky-
Jla ObLJIO BHECEHO HAMOOJIblIee KOJTUYECTBO a30THBIX
ynoOpeHuii, Ha MOBEPXHOCTU OOBOJHEHHbIX ITOYB 3a-
¢UKcUpoOBaHbI MHOTOYUCJICHHbIE Ta30BbIE MYy3bIPb-
KA OTUaMETPOM H0 5—6 MM, UX MepUOTNIECKUIA OT-
DBIB OT TIOYB U MOCTYTIJIEHWE B aTMOCchepy; IIPU 3TOM
THUJIOCTHBIN, CYJb(MUAHBIA W MpouyMe 3araxu He
omymwanuchk. [Ipy mogHeceHUU ropsiiieil CIIMYKU K
IMOBEPXHOCTH BObI HaJ OTPHIBAIOIIMMUCS OT IHA Ty~
3bIpbKaMU ra3da oroHb He BcrbixuBaji. Hapsiny ¢ Hu3-
KMMM KOHLIEHTpALUsSIMU METaHa U CepoBOIOpOIa B
BO/IE W NOHHBIX OTJOXEHHUSIX PUCOBOIO 4eKa, 3TO
CBUJIETEJBCTBYET O HEMETAHOBOM U HECEPOBOIOPOI-
HOM cocTaBe my3bipeii raza. BHeceHMe 60JbIII0TO KO-
JINYECTBA a30THBIX yIOOPEHUIA, BEPOSITHO, IPUBEJIO K
aKTUBM3allMUd B a3pOOHOM BOJHOM CJIO€ W Ha IO-
BEPXHOCTHU MOYB MPOLIECCOB HUTPU(DUKAILIUU C OKUC-
JIeHUEM aMMUadHbIXx ¢OpM a30oTa U oOpa3zoBaHUEM
HutpatoB [9]. B mepexomHbIx MeXmay a’poOHOIl u
ciraboaHa’poOHON OOCTaHOBKAMU YCIIOBUSIX, Ha-
OJrromaeMBIX B mepron uccnegosannii B 0—2 cM cioe
3aTOIUIEHHBIX MoYB (Touka 3-2, Eh = 28.4 mB), 1o
BCEl BUIAMMOCTH, MNPOU3OLITIA WHTEHCUDUKALIUS
MPOLIECCOB eHUTpUdUKALIMK ¢ 0Opa3oBaHUEM KakK
MoJiekyasipHoro azota (N,), Tak M ra3000pa3HbIX MO-
Hookcuna u guokcuaa azora (NO u N,O) [7, 9], saB-
JISTIOIIMXCS CAEAYIOIIMMMU T10 3HAYMMOCTHU T10CTIe Me-
TaHa MAapHUKOBBIMU Ta3aMM, BBIAEISIEMBIMU C OPO-
1ITaeMbIX PUCOBBIX moJjieit [27].

B nepuon HaTypHbBIX UBMEPEHUIT TOTOKOB MeTaHa

Ha pUCOBOM 4YeKe 1 B (hasze IMOTHOM CITEJIOCTH pHica
(cenTs6pp 2021 r1.) KOHIIEHTpallMsl MeTaHa B BOJE
TTOYBOBEAEHUE
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(cton6 Bompl 1o 8—10 cM) psAmOM C JIOBYIIKAMM Ba-
pbupoBana B npenenax 1.07—4.52 mxu/nm? (B cpen-
HeM 2.56 Mxu/nM>; 6 1po6), 3HaueHus pH Boabl —
7.43, TemriepaTtypa Boabl B 13 4 — 19°C, MuHepanmnsa-
uus — 632 mr/nm>. KoHLIEHTpaLlusa MeTaHa B BOJE ps-
JIOM PaCIIOJIOXKEHHOTO PMCOBOTO YeKa 2, B KOTOPOM OBILT
Gonee crenblii puc, cocrapisina 4.62—11.4 mxi/mm3
(2 mpo6xI). B niesiom, cpemHsisi KOHIEHTpALWsI MeTa-
Ha B BOJe pMCOBBIX YEKOB IO BCeM ITpobaM, OTOOpaH-
HBIM B Tiepuon ucciaegoBanuii B 2021-2022 1.
(13 1po6), coctaBmia 2.57 MKJI/IM?, 4TO Ha MOPAIOK
MEHbIIle CpeIHEel KOHIICHTpallMM MeTaHa B BOJE
HIDKHETO TedeHus p. JloH — 44.9 mxu/am? (1o [26]).

B mae 2021 r. KoHIOEeHTpaLXsI MeTaHa B BEpXHEM
10-caHTUMETPOBOM TOPHM3OHTE OOBOTHEHHBIX ITOYB
pucoBoro 4yeka | m3ameHsmachk B auanaszone 0.050—
0.065 MKT/T BiaxHO MouBHI (B cpenHeM 0.058 MKT/T
B.II.), C MAaKCUMAJIbHBIMM KOHIEHTPALUSIMU B II0-
BepXHOCTHOM cjioe 0—2 cM. B ceHTs10pe KOHLIeHTpa-
LUSI METaHA B 0OBOTHEHHBIX ITOYBAX 3TOTO PUCOBOTO
yeKa 3aMEeTHO yBeauuuiach B 5—10 cM ropn3oHTe, a B
1IeJIOM [0 BEpTUKaJI OTOOpAHHOTO KEpHAa BapbUpPO-
Baima B mpenenax ot 0.034 mo 1.44 MKr/r BiIaxXHOI
nouBksl (B cpeaHeM 0.34 MKr/r B.11.). B TO Xe Bpems
0 BceMy OTOOpaHHOMY KepHY OOBOTHEHHBIX ITOYB B
CEHTIOpe OTHOCUTEIBLHO Masli YMEHBIIMINCh 3HAYe-
Hust pH u Eh: pH or 7.47—7.62 (B mae) no 7.26—7.44
(B cents16pe) u Eh ot 6.4—168.6 (B mae) no —114.4...
+13.1 MmB (B ceHTsa6pE).

B utone 2022 r. KOHILIEHTpalusl METaHa BEpPXHEM
MSTUCAHTUMETPOBOM CJIO€ OOBOTHEHHBIX ITOYB PU-
COBOTO YeKa 1, XapaKTepHM3yIOIInXcs c1aboBOCCTa-
HoBuTeapbHOU cpenoit (Eh = —12.8...—10.8 MB) u
HelitpaabHbiM pH (7.19—7.29), coctaBuia 0.025—
0.115 MKr/Tr B.II., ¢ MAaKCUMaJbHBIMU 3HAYECHUSIMU
Tak Xe Kak B Mae 2021 r. B moBepXHOCTHOM cjioe 0—
2 cM. B aTOM ci1oe BhIsSIBJIeHA MaKCUMaJTbHas 3a BCe
Mepuonbl HAOTIONeHW KOHIIEHTPAIUs CepOBOIO-
pona — 0.211 Mr/r B.II. ¥ BJAaXXHOCTb OOBOTHEHHBIX
mouB — 37%.

KoHueHTpanusg MeTaHa B OOBOOHEHHBIX IMOYBaX
pucoBoro yeka 3 B utoHe 2022 1. BapbrMpoBaJia B Ipe-
nemnax 0.014—0.083 mxr/r (B cpenHem 0.042 MKr/T;
8 mMpo0), ¢ MAKCUMAJILHBIMM 3HAYEHUSIMU B HIZKHUX
ropu3oHTax. 3HayeHuss Eh m3ameHsuuck ot —1.0 mo
+158.8 MB, pH — o1 6.91 1o 7.34. KoHnieHTpanusi ce-
poBojopoda Oblla HUXe Npeaeia oOHapyKeHUs
(<0.005 mr/T), 32 UICKITIOYEHHUEM OIHOIT IIPOOBI, OTO-
OpanHOI1 B cnoe 0—2 cM, IJIsk KOTOPOTIo XapaKTePHBI
MUHUMaJIbHbIe 3HauYeHust pH 1 ogHO M3 HaMMeHb-
mmx 3HadeHuit Eh B maHHEBII TTIeproa HaOIoaeHUIA.

B 11enoM, KoHIIEeHTpalMsl MeTaHa B 3aTOILIEHHBIX
MOYBaX PUCOBBIX YEKOB IO BCeM MpodaM, OTOOpaH-
HBIM B 1miepuon uccienoBanuii B 2021—2022 rr.
(17 ipo6), Bapsuposana B npenenax 0.014—1.44 mxr/r (B
cpenrem 0.136 Mkr/T, MenuaHa — 0.052 MKkr/T). JaH-
HbIe KOHLICHTPALIUU, €CJTU HE YYUThIBATb EIUMHUYHOE
“anomanpbHoe” 3HauyeHue (1.44 MKr/T), SBISIOTCS
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O4YeHb HU3KMMU JJI1 BOTHbIX 00BbeKTOB [26]. BeposT-
HO, 3TO 00YCJIOBJIEHO OTHOCUTEIbHO BEICOKMMMU 3Ha-
yeHussMu Eh, KoTopble, Hapsioy ¢ colepKaHueM Jier-
KOpaszjiaraeMoro opraHu4yeckoro BeliecTtBa [3, 26,
31], aBastoTcst BaXHBIM (haKTOPOM, KOHTPOJUPYIO-
ImeM oOpa3oBaHME MeTaHa METaHOICHHBLIMU apXxesi-
MU KaK B JOHHBIX OTJIOXKEHMSIX BOJOEMOB U BOIOTO-
KOB [26], Tak u B mouBax [3, 23, 43], B ToM 4ucJie B 3a-
TOIUIEHHBIX IOYBaX pPHUCOBBIX 4YekoB [31, 46].
Hanpumep, comtacHo skcnepuMeHTam [46], kputude-
cKoe 3HadyeHue Eh 1mouBbl m1s1 aKTUBU3aLUM 00pa3o-
BaHUSI ME€TaHa COCTaBIISIIO IIPUOIM3UTEIBHO OT — 150
1o —160 MB, ipu a3ToM B nipeneiax —230...—150 mB 3a-
BHCUMOCTb OOpa3oBaHHUsI MeTaHa OT 3HadeHui Eh
MOYBHl ObLJIa OOpPAaTHO SKCIOHEHIUAILHOM [46].
B pa6ote [31] 3HauMTEIBPHOE YBEIMYECHNE CKOPOCTU
ITOTOKOB MeTaHa M3 3aTOIUICHHBIX ITOYB HAOJIIOAAIOCh,
KOIlla OKMCJIMTEIbHO-BOCCTAHOBUTCIbHBIII IOTEH-
nuai mouBwel ObIT MeHee —100 MB. Crnenyer orMme-
TUTb, YTO METAHOTEHBI, TOBCEMECTHO PaCIIPOCTpa-
HeHHEBIe B mo4Bax [38], B a3pOOHBIX YCIIOBUSIX HE IO~
ru0aloT, a TOJIbKO MOAABISIOTCS, YTO MO3BOISIET UM
IIPY OCYIIEHUU PUCOBBIX YEKOB IONASPXKMUBATh YMC-
JIECHHOCTh CBOCI1 MOMYJISIUM B COCTOSIHUM HU3KOM
akTuBHOCTHU [28], a TIpu POpMHUPOBAHNM aHAIPOO-
HBIX YCJIOBUM M HaJIMYUM TIMTATEJIBbHOTIO cyOcTpara
OBICTPO YBEJIMYUTH YMCICHHOCTb U IIPOAYKIINIO M-
TaHa [38].

HexapakrepHoe (aHOMalabHOE) IJII OCTAJIbHOTO
MacCHBa JaHHbBIX 3Ha4YeHUE KOHIEHTpalluM MeTaHa
(1.44 Mmxr/T), 3apukcupoBaHHoe B 5—10 cM citoe 3a-
TOIJICHHBIX TTOYB PUCOBOTO Yeka 1 B ceHTssOpe 2021 1.,
MOXHO OOBSICHUTH MHTEHCUBHBIMHU IpOLIeCCaMU Me-
TaHOT'€HE3a B 3TOM CJIO€, O0YCIIOBJICHHBIMU, IIOMUMO
aHa’poOHkbIx ycioBuii (Eh = —101.0 mB), Hanuuuem
B JIOKAJIbHBIX TOYKAX ITOBBIIIEHHBIX KOJIMNYECTB JIET-
KOpa3jiaraéMoro OpraHMYeCKOIO BeIleCTBa, IIPEI-
CTaBJICHHOTO KaK TIIOJypas3IOXUBIIMMUCI pPacTU-
TeAbHBIMU OCTaTKaMU (CTEOJMSIMU, KOPHSIMU U T.1.),
TaK ¥ BEIAEISIEMBIMH KOPHSIMHU PHCA OPraHUYECKUMU
coemMHEHUSIMU (KOPHEBBIMM 3KccymaTamu) [2, 39].

J171s1 IOYB 0OBaJIOBaHUSI, PACTIOJIOXEHHBIX MEXKITY
PUCOBBIMU YeKaMM, HaOIIOHaeTCcsl BO3pacTaHUE KOH-
neHtpanmii MetaHa ¢ 0.013—0.018 B mae mo 0.026 MKT/T
B.M1. B ceHTSA0pe 2021 1. B 11e710M, YpOBEHb KOHIICH-
Tpaliii MeTaHa B MOYBax OOBaJIOBaHUSI HE BBIXOIUT
3a Tpeaenbl QOHOBBIX KOHLIEHTPALUiA, XapaKTEPHBIX
JUIST aBTOMOP(HBIX MOYBEHHBIX pa3HocTeit BocTou-
Ho-EBporeiickoit pasuunsl [15]. 3Hayennst pH 6.58
B IIOYBax OOBaJIOBaHMSI, U3MEPEHHbIE B CEHTIOpE,
OBUIM 3aMETHO MEHbIIe, 4yeM 3HadeHus pH oOGBom-
HEHHBIX II0YB, YTO comlacyeTcs co cBeaeHusMu [40]
o noBbieHnr pH nmous nipu 3atorieHUn. BennunHa
Eh cyxux mouB coctaBisia 246.7 mMB, yto cyiie-
CTBEHHO BBIIIIE, YeM B OOBOJHEHHBIX ITOUYBAX PHCO-
BBIX UEKOB.

AnHanus KOPPEIAIINMOHHDBIX 3aBUCUMOCTE MEXIOy
METAaHOM M HCCJI€OAO0OBaHHbIMU (1)1/13I/IKO—XI/IMI/I‘16CKI/I—
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Puc. 3. 3aBUCUMOCTb KOHIIEHTPALIUiA METaHa OT (PU3UKO-XUMUYECKUX ITOKA3aTesIeii B UCCIIEAOBAaHHBIX OOBOIHEHHBIX U CYXMX
nouBax. [1pu mocTpoeHNM 3aBUCUMOCTEI NCKITIOUeHa aHOMaJIbHasI KOHIIeHTpalus MetaHa (1.44 MKT/T B.I1.), HEe XapaKTepHasi

I OCTaJIbHOI'O MacCuBa HaHHbIX.

MU TIOKa3aTeJIsIMU MOYB JJIsl BCero MacCuBa JaHHBIX
(puc. 3) mokas3pIBaeT HAJIM4YKME 3HAYMMOII 0OpaTHOI
CBSI3U MEXIy KOHIICHTPAIMSIMU MeTaHa U 3HAYECHU S -
mu Eh (r = —0.48, P < 0.01), uTo moATBEPXKIAET BbI-
IreckazaHHoOe o mokasaTene Eh, Kak omHOM 13 BaxX-
HBIX (aKTOPOB, KOHTPOJMPYIOIIEM 00pa3oBaHNE Me-
TaHa. Takke MpocMaTpUBaIOTCS MEHee BbIpaXKEHHbIE
He3HaumMble npsiMble cBsa3u (P > 0.05) koHLIeHTpa-
it MmetaHa co 3HaueHussMu pH (r = 0.30), B1axkHo-
ctu (r = 0.21) u mnotHOCcTH MoYB (r = 0.13).

JaHHBIe SKCTIEPUMEHTAIBLHBIX U3BMEPEHUI MOKa-
3BIBAIOT, YTO BEITMINHA SMUCCUY MEeTaHa C PUCOBOTO
yeka 1 BappupyeT B pa3e BCXOIOB B IMAIla30HE OT
0.195 10 0.254 Mr CH,/(m? 1) (B cpemrem mr CH, /(M2 1))
n B ¢ase moaHoi crnemoctu puca — ot 0.372 no
0.531 mr CH,/(M? 4) (B cpentem 0.472 mr CH,/(Mm? 4)).
CrenoBaTe/IbHO, B CPEIHEM CKOPOCTh ITOTOKA MeTa-
Ha B (¢ra3e IIOJIHOM CIIeJI0CTH purca (B CEHTSIOpe) ObL1a
B 2.1 paza Bhlile, 4eM B (paze BcxomoB (B Mae). B cBoio
oyepenb, CKOPOCTh MOTOKA MeTaHa B aTMocdepy ¢
TMOBEPXHOCTU ITOYB, PACHOJIOKEHHBIX MEXIY PHUCO-
BBIMHU Ye€KaMu, ObL1a B cpenHeM B 4.9 pa3 (B mae) —
12.1 pa3 (B ceHTsI0pe) HIKE, YeM CKOPOCTb €r0 IMOTOKa
¢ pucoBbIX 4YekoB, n coctasiasiia 0.045 u 0.034—
0.044 mr CH,/(M? 94) COOTBETCTBEHHO B Ma€ M CEH-
TsI0pE.

M3 ananusa nmurepatypHbBIX UICTOYHUKOB ([40, 44]
W CCBUJIOK B HMUX) U BBHIIICTIPUBENCHHBIX TaHHBIX, B

TOM YHUCJIe KOPPEISLIMOHHBIX CBSI3€i, CICOYET, YTO
JIO 3aTOIUIEHUS PUCOBBIX TMOJIell B MoYBax mpeobiia-
Jal0T OKUCIUTEIbHBIE ITPOLECChl, OOYCIOBIMBAIO-
e MUHUMAaJIbHbIe KOHILIEHTpAllM1 MeTaHa B HUX U
ero 1moToku B atMocdepy. ITocie 3aTonaeHnst U30Jamu-
pOBaHHBIE CJIOEM BOIbI TOYBBI TEPSIOT 3a11aC KUCJIO-
pofa, YTO MPUBOIUT K YMEHBIIIEHUIO OKUCIUTEIBLHO-
BOCCTaHOBUTENLHOTO ToTeHIMana (3HaueHuit Eh),
aKTUBM3allUM Mpoliecca MeTaHOTeHe3a, KaK Clel-
CTBUE, IMTPOVCXOAUT YBEJINYEHNE KOHLIEHTPALIUU Me-
TaHa B OOBOJHEHHBIX ITOYBAX PUCOBBLIX YEKOB U T10-
CIIeAYIOLINIA eTo TIEPEHOC ¢ UX TTOBEPXHOCTU B aTMO-
chepy. I1pu 3TOM BpeMs1 MeXIy 3aTOTICHUEM TTOYBHI
M HayaJloM MeTaHOoreHe3a ISl pa3jIMYHbIX THUIIOB
MOYB BapbUPYET B 3aBUCUMOCTU OT CTPYKTYPHI U (DU~
3UKO-XUMHWYECKUX CBOMCTB MOYB, HO OOBIYHO 3TO
MPOUCXOAUT B TeUEHUE HECKOJIbKMX NTHE UM He-
nenb nocie 3atorieHus [40, 44].

M3BecTHBI TpY MEXaHM3Ma, C TTOMOIIBIO KOTOPBIX
MeTaH, 0Opa3yeMblii B 3aTOTUJICHHBIX ITOYBAX, MOXET
IepeHOCUThCSI B atMocdepy [5, 44]: nuddy3us yepes
CJIO BOIBI, BBIAEICHNE B COCTaBE Ta30BbIX MY3bIPh-
KOB ¥ MACCUBHbBINA TPAaHCHOPT METaHA Yyepe3 SUehKu
aspeHXUMbI puca. CyuTaeTcs, 4TO OOJNbIIAS YaCTh
MeTaHa (okosio 90%) moctymaeT B atMocdepy B pe-
3y/IbTaTe MacCUBHOTO TPAHCIOPTA Yepe3 adpEeHXUMY,
MOCKOJIBKY 3TOT ITyTh MO3BOJISIET U30eXaTh OKUCIIE-
HUS 3HAYMTEIBHOM YaCT METaHa B CUCTEME ITOYBa—
Bona [44]. MeraHoBBIe ITy3BIpbKM, OOpa3ylolInecs
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MpU TIEPEHACHIIICHUM METAaHOM IIOPOBOrO MpPO-
CTpaHCTBa 3aTONJICHHOM ITOYBBI U MPOOMBAIOIINECS
Ha ¢€ IIOBEPXHOCTb, OOBIYHO BHOCSIT HEOOJIBIIONM
BKJIaJ B IIEPEHOC MeTaHa B atmocdepy, KOTOpbIil
yMeHbIIIaeTcss mo Mepe pocrta pacrenuii [30]. Ilpm
IIOCTAaHOBKE OMUCHIBAEMBIX B HACTOSIIIIEI CTAaThE IKC-
MePUMEHTOB M3-3a HU3KUX KOHILICHTPALIii MeTaHa B
IMOYBax BbIJEJIEHNUE Ta30BbIX My3bIPHKOB HEe HAaOJIIO-
JaJloCh, YTO MCKIIIOYACT KaKOM-JIMOO 3aMETHBIN
BKJIaJi 3TOTO MEXaHU3Ma B YCTAHOBJICHHBIE HaMU
3HAYEHUSI CKOPOCTHU MOTOKOB MeTaHa. OmHAKo, Kak
otMmeueHo aBTopamu [30], B Hayajie ce30Ha, IIpU Ha-
JINYUM OOJBIIOTO KOJWYECTBA OPraHUYECKUX Be-
ILIECTB B MOYBaX WJIM UX BHECEHUS B KaueCTBe yI00-
pEHUIA, Ta30BbIil ITIEPEHOC MOXKET SIBJISIThCS BaXKHBIM
MEXaHM3MOM TpaHCHOpPTa MeTaHa B aTMocdepy. Uto
Kacaetrcsa nud@y3nun MeTaHa depe3 BhILIeIeKalInit
CJIOi BOMBI, TO OHA CUYUTACTCS He3HAYUTEIbHOM (1—
2%), mocKoJbKYy nuddy3us Tra30B Yepe3 BOIy ropas-
0 MeIJIeHHee TPAaHCHOPTUPOBKU Yepe3 BO3AYILIHOE
IIPOCTPAHCTBO adPEHXUMEI pacTeHuii [44].

O06pa3oBaHue cepOoBOIOPOIA IJIsI UCCIIeTOBAHHBIX
PHMCOBBIX YEKOB B IIEJIOM HE XapaKTepHO, OTHAKO
eIMHUYHOE OOHApyXeHUEe 3aMETHBIX KOHIIEHTpaIit
2H,S (0.211 mr/r B.11.) B ciioe 0—2 cM 3aTOTJIEHHBIX
MOYB C BOCCTAaHOBUTEIHLHOM OOCTAHOBKOM CBUIIE-
TEJIbCTBYET O NMPOTEKAHUM Mpoliecca cyabdaTpenyk-
LIMU B BEPXHEM CJIO€ ITOUB HEKOTOPBIX YYaCTKOB.

B pa6ore [40] mpencraBieH OoJblIOH 0ObeM
CBOMHOUW MH(pOpMaLIMKM O BapbUPOBAHWUU BEJIUYWH
SMUCCUOHHBIX IOTOKOB METAaHa, 9KCIIEPUMEHTAIIBHO
U3MEPEHHBIX HA PUCOBBIX TOJISIX B Pa3IMYHbIX CTpa-
Hax mupa. O600I1IeHNe PTUX JaHHBIX MOKAa3bIBaeT,
YTO MOTOKU METAHA C PUCOBBIX T0JIEH U3MEHSIIOTCS B
npenenax ot 0.02 1o 99 mr CH,/(M? 4) 1 CyLIECTBEH-
HO BapbUPYIOT HE TOJILKO B TEUEHHUE BeTeTallMOHHOTO
nepuoja, Ho 1 B TedeHue cyTok [40]. 3HaUMTeIbHBIM
nuara3oH BapbrupoBaHus (okoso 5000 pa3) oOyciioB-
JICH CUJIBHBIM pa3jiInureM KakK B IPOCTPAHCTBE, TaK U
BO BpEMEHU HECKOJIbKUX (haKTOPOB, OT KOTOPHIX 3a-
BUCSIT CKOPOCTHM OOpa30BaHUS W BMUCCUU METaHa.
Takumu akTopamu, IMIOMUMO KJIMMaTa, SIBJISTIOTCS
THUIT U TEKCTypa TOYBBI, €€ (PU3NKO-XMMUUECKUE Xa-
pakrepuctuku (Eh, pH, comepxkanue maGMILHBIX
OpraHMYEeCKUX BEIEeCTB), COPT U pa3a pocTa puca, a
TaK>Ke PEXXUM 3aTOIIEHUSI 1 00beM BHECEHUST Opra-
HWYECKUX U MUHEpaIbHBIX ynoopeHnii [40, 44, 47].
DKcnepuMeHTATbHO M3MEepeHHBbIe 3HAYeHUSI CKO-
pocTeii TTOTOKOB JISI 3aTOIJIEHHBIX KallITAHOBBIX
MOYB pUCOBbIX YeKOB PocTtoBckoit obnactu (0.195—
0.531 mr CH,/(M? 1), B cpenreM — 0.365 mr CH,/(m? 1))
BXOJSIT B BbILLIETIPUBEICHHBIN 11ala30H BapbupoBa-
HUSI, IPY 3TOM HaXOMSTCs OJIMKe K er0 MUHUMAaJb-
HoMy Tipeneity. OTMETUM, YTO TIOJydeHHbIE 3Haue-
HUSI SMUCCUM METaHa JIJIsi PUCOBBIX 4YeKOB PocToB-
CKOM 00J1aCcTU B 1I€JIOM Ha MOPSIOK HUXKe 3HAaYeHU it
€ro 3MUCCHUM U3 3aTOMJIEHHBIX TOJ KYJIbTYpy puca
nouB 1ora Onecckoit odmactu, oeBoIcit YCCP, co-
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crapystommx 0.11—5.9 mr CH,/(M? 4) — 1151 4epHO3e-
Ma 10xHoro u 4.0—8.3 mr CH,/(Mm? 4) — 1151 IyroBo-
06070THBIX (TieeBbix) mouB [11, 12]. Bo3aMoXHbIMU
OCHOBHBIMM MpUUYMHAMMU OoJjiee HU3KOW 3MUCCUU
METaHa MOTYT SIBJISITbCS OTJIMYMSI B TEXHOJIOTUHN Bbl-
paliMBaHus pyca, B TUTIaX [IOYB, a TAKXKE B KIIMMaTH-
yecKux ycjioBusix PocToBckoii 061acTu, Kak caMmoro
CEBEPHOI0 PETMOHA PUCOCESIHUSL B MUPE.

Hnsa pacyeTa cyMMapHOM SMHUCCUM MeTaHa B aT-
Mocdepy pucoBbIMU YeKamMu PocToBckoil oGmactm
BOCMOJIb3YEMCSI 3HAYEHUSIMU CPETHEN CKOPOCTH TTO-
TOKOB ME€TaHa C WX ITOBEPXHOCTH, COCTABIISIOINICH
0.365 mr CH,/(M? 4), a TakKe JaHHBIMU I10 TUIOLIAAN
ceBa puca B PocToBckoii o6i1actu B 2020 1., cocTaB-
ssmolueii 14.3 teic. ra (wm 143 vt M2) [23]. Kak ot-
MedJeHO paHee, B POCTOBCKOIT 06acTi IIPUMEHSIIOT
YKOPOUEHHOE 3aTOIJIEHUEe, KOTJa CJI0i BOIbl CO3/1a-
eTCs ¢ MOMEHTA TTOTYICHMST TIOJTHBIX BCXOIOB (KOHEI]
Mas) M COXpaHseTCS OO Hadajla MOJIHOM CIEeTOCTH
puca (Hayajio CEHTSOpsI).

CornacHo pacyeTaMm cyMMapHasi SMUCCUSI METaHa
PUCOBBIMHU MOJISIMU POCTOBCKOI 0061acTH COCTaBIIsI-
et 1.253 t/cyt (uam 1.8 Teic. M3/cyT). Eciu npuHATD,
YTO BpEMSI SMUCCUU METaHa PUCOBBIMU MoisiMmu Po-
CTOBCKOI 00J1acCTH cocTaBIIsIeT B cpegHeM 120 cyT B
roay (c Masi Mo CEHTSIOph), TO €ro roaoBasi SMUCCHUSI
OyzneT paBHATHCA 0KoJ10 150 T (214 TeIC. M?) MM 0.4—
1.5% oT romoBOit 9MUCCUM MeTaHa IToYBaMK PocToB-
ckoit oomactt (9675—40663 T/ron (110 [4])). BeposT-
HO, YTO JaHHas BeJIMYMHA CYMMapHOi SMUCCUU Me-
TaHa B aTMoc(depy ¢ MOBEPXHOCTU PUCOBBIX YEKOB
PocTtoBckoii obyiacT SIBJISIETCSI HECKOJIbKO 3aHU-
JKEHHOM, MOCKOJIbKY HE BKJIIOYAET pe3yJibTaTbl Ha-
TYPHBIX U3BMEPEHUI MOTOKOB MeTaHa B (pa3bl Kyllie-
HHS U IBETEHUS, IO olleHKaM [47] XxapaKTepu3ylo-
IIMMCS MaKCUMaJIbHBIMU CE30HHBIMU CKOPOCTSIMU
OMUCCUU METaHa.

Eciu monydeHHy10 cpenHioo BeaudauHy (0.365 mr
CH,/(M? 4)) nepecuynTaTh Ha BCIO TUIOLIAAb PUCOBBIX
nonaeit Poccun (okono 200 Teic. ra (mmo [19, 20])), To
CyTOUYHAasi SMUCCHUSI MeTaHa PUCOBBIMU TTOJISIMU CTpa-
HBI cocTaBUT 17.5 T, a romoBast smuccust — okoio 2100 T
(mu 0.0021 maH T). JlaHHAs BeIMYMHA COCTaBJISIET
Bcero 2.1% ot paHee BBITTOJTHEHHOI pacYeTHBIM ITy-
TeMm oueHKH (0.1 MUTH T, 10 [6]) HAa OCHOBE OCpeqHEH-
HBIX 3HAYEHU, KOTOPBIC MOJIY4YeHEI IO pe3y/IbTaTaM
U3MEPEeHUII Ha PUCOBBIX TOJISIX, PACIIOJIOXKEHHBIX B
WHBIX KIIMMAaTUYECKUX 30HAX MUPA.

3AKJIFTOYEHHME

B niepuion ucciienoBanuii BeIM4rHA SMUCCUU Me-
TaHa B aTMocdepy C ITOBEPXHOCTU OOBOTHEHHBIX
MOYB PUCOBOIO 4YeKa BapbUpOBaja B IMAMA30HE OT
0.195 mo 0.531 mr CH,/(M? 4) 1 B (pase MoHOIA crie-
JIOCTY puca B cpeaHeM Obuta B 2.1 pa3a BBIIIE, YEM B
daze BcxomoB. CKOpOCTh ITOTOKA MeTaHa B aTMocde-
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DY C TOBEPXHOCTU MOYB OOBAJIOBAHMUSI, PACTIOTOXKEH-
HBIX MEXIY PUCOBBIMU YeKaMU, B CpelHeM ObLia B
4.9—12.1 pa3 HUXe, YeM CKOPOCTh €ro MoTokKa ¢ pu-
COBBIX YEKOB, M3MeHSISICH B ITpenenax 0.034—0.045 mr
CH,/(m? 4). JIo 3aToILIEHUsI PUCOBBIX IOJIEI B ITOY-
Bax Ipeo01amaloT OKUCIMTEIbHBIE ITPOIECChHI, 00y-
CJIOBJIMBAIOIIME HU3KUE KOHIICHTpAllMM METaHa B
HUX U ero oToku B atmocdepy. ITocie o6BongHeHUSs
PUCOBBIX YEKOB U30JIMPOBAHHBIE CJIOEM BOJIbI ITOUBbI
TEePSIIOT 3amac KUCJIOpoaa, YTO MPUBOIUT K YMEHb-
IIEHUI0O B HUX OKUCJIUTEIbHO-BOCCTAHOBUTEIHLHOTO
noreHnuana (3HaueHuit Eh), akTuBu3anuu mpoiec-
ca MeTaHOIeHe3a U, KakK CJIeICTBUE, K BO3paCcTaHUIO
KOHIIEHTpalMii MeTaHa B OOBOTHEHHBIX TTIOYBaxX pU-
COBBIX YEKOB U MOTOKOB M€TaHa B aTMoc(depy ¢ ux
noBepxHocTu. Ilo OPUEHTUPOBOYHBLIM OILICHKAM
cyMMapHasi SMUCCHUSI MeTaHa PUCOBbIMU NOJIIMU Po-
CTOBCKOI o61actu cocrabisieT 1.253 T/cyT UM OKO-
so 150 t/ron, niau 0.4—1.5% oT ronoBOro BhIIEICHUS
MeTaHa nmouBaMu PoctoBckoii obnactu. IlonydeH-
HbI€ Ha OCHOBE TOJIEBbIX U3MEPEHUIA 3HAUEHHUSI CKOPO-
CTU TTOTOKOB M€TaHa C pUCOBBIX MoJieit PocToBcKoit 00-
JJACTU MOTYT ObITb MCIIOJIB30BaHbl TPEANPUITUSIMU
tora Poccuu, ocyliiecTBISIIOIIMMU WHBEHTApU3ALIMIO
IMapHUKOBBIX TA30B B arpapHoii cgepe.

OMHAHCHUPOBAHUE PABOTHI

UccnenosaHue BBIOIHEHO 3a cyeT rpaHTa Poccuiickoro
Hay4yHoro doHma Ne 22-27-00671, https://rscf.ru/proiect/22-
27-00671/ B FOxxHOM (beepaaIbHOM YHUBEPCUTETE.

KOH®JIMKT MHTEPECOB

ABTODHI 3asIBJISIIOT, YTO Y HUX HET KOH(JIMKTA UHTE-
pecos.

CIIMCOK JIMTEPATYPbI

1. Bbaxcun H.M. MeTtaH B OKpy:KaloIlleil cpee: aHaIUTH-
yeckuii 0630p // Dkosnorusa. Cepust aHAIMTUYECKUX
0030pOB MUpPOBOI auTepaTypbl. Cep. DKosorus.
Beim. 93. HoBocuoupck: T'TIHTE CO PAH, 2010. 56 c.
https://elibrary.ru/item.asp?id=12992797. lara obpa-
meHus 27.10.2022.

2. Tapvkywa /I.H., @edopos FO.A. Bnusinue pacTeHUit Ha
MpoLIeCChl 1IMKJIa METaHa B JOHHBIX OTJOXEHUSIX U
puzochepe 1ouB // CuOUPCKUiA SKOIOTMIECKUIA
XypH. 2016. No 6. C. 919—-934.

3. Tapvkywa J[. H., ©edopos F0.A., Tambuesa H.C. Merau
B IOYBAaX pa3IMYHbIX reorpacduyeckux 304 Poccuu //
HsBectuss PAH. Cep. reorpadpmyeckas. 2018. Ne 3.
C. 47-55.
https://doi.org/10.7868/S2587556618030068

4. ITapekywa /I.H., @edopos IO.A., Thyonux PI., Kpyxuep M.JIL.
KoHI1ieHTpalus 1 SMUCCUsl MeTaHa B PA3IMYHbBIX TH-
nax nmouB PocroBckoii obnactu // Borpock! creneBe-
nenwust. 2022. Ne 4. C. 13—24.

5. Tennaouese A.H., Iluxoseckuii FO.HU., [ubapm A.C.,
Cmuprnosa M.A. YrineBomopoabl B MOYBaX: IIPOMCXOXK-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

IT'APBKYIIA u ap.

NIeHUe, cocTaB, noBeneHue (063op) // [louBoBeneHue.
2015. Ne 10. C. 1195—12009.

. M3pasnw FO.A., Hazapose U.M., Haxymurn A. M., Skoénes A.D.,

Tumapckuii M.JI. Bkiiang Poccunm B m3MeHeHHE KOH-
LIEHTpallMi NTapHUKOBLIX Ta30B B atmocdepe // Me-
TeopoJjiorust u tuaposorust. 2002. Ne 5. C. 17-27.

. Kydespos B.H. Dmuccus 3aKucy a30Ta U3 MOYB B YCJIO-

BUSIX IPUMEHEHUST yIoOpeHuit (aHaJIUTUYEeCKUil 00-
30p) // [MouBoBenenue. 2020. Ne 10. C. 1192—1205.

. Kydespos B.H., /lemxun B.A., Tuaruuunckuii /[.A., lo-

paukun C.B., Poxckoeé B.A. I'moGanbHble U3MEHEHUS
KJIMMaTa U TOYBEHHBIM MokpoB // IlouBoBemeHwUe.
2009. Ne 9. C. 1027—1042.

. Kypeanosa HU.H., Jlonec ode Iepenio B.O., Bean P,

Jlogpmpuavo H., @Precca X. Tazoobpa3Hbie MOTEpU U
TpaHchopMaLds MUHEPAIbHOIO a30Ta B ITaXOTHOM
OypO3eMHOI ITOYBE B 3aBUCHMOCTHU OT BJIAXKHOCTH //
Arpoxumusi. 2007. Ne 10. C. 5—13.

Makapoe B.B., Cepeda M.B. OcoGeHHOCT! arpoTex-
HUKU BO3AebIBaHUs puca B PocToBckoii o6nactu //
Hayunwsrii xxypH. Kyo6I'AY. 2012. Ne 79. C. 1-10.

Munwvko O.HU., Kacnapos C.B., Ammocosa 5. M. I'a3006-
pasHble BEIeCTBA — MPOIAYKTHI META00JM3Ma MUK-
POOHBIX LIEHO30B MepeyBIakHEHHbIX 1Mo4YB // 2KypH.
obmeit 6moyornu. 1987. T. 48. Ne 2. C. 182—193.

Munvko O.U., Kacnapoe C.B., Ammocosa 5.M., 360pu-
wyk H.I: Obpa3oBaHue ra3o00pa3HbIX YIJIEBOIOPOIOB
opolllaeMbiMU TtouBaMu // Buosornueckue Hayku.
1989. Ne 1. C. 106—112.

Haszapos U.M., Opuoman A.U., Ppuoman LI J. u op.
AHTporioreHHas1 amuccusi metaHa B ctpaHax CHI u
Ilpubantuxku // Meteoposiorusi u ruaposiorusi. 1992.
Ne 11. C. 15-20.

Oneiinuk 0.A. MennopaTUBHOE COCTOSIHUE 3eMeNTb PU-
COBBIX OPOCUTENBHBIX cucTeM PocTtoBckoii obnactu //
Hayunsrii xxypH. Poccuiickoro HUUM nipo6iaem menu-
opauun. 2011. Ne 4. C. 1-19.

Iukxosckuii 10.U., Cmupnosa M.A., Tennadues A.H.,
3aseopoouss F0.A., Kuokun A.Il., Kosau P.I., Kowoes-
ckuit T.C. TlapameTpbl HATUBHOTO YIJIEBOIOPOIHOIO CO-
CTOSTHMSI TIOYB Pa3IMYHBIX OMOKIMMATUYeCKUX 30H //
IMouBoBeaecHue. 2019. Ne 11. C. 1307—1321.

P 52.24.511-2013. MaccoBas 10Jis1 MeTaHa B IOHHBIX
OTJIOXKEHMSIX. MeToanKa U3MEPEHU Ta30XpOMaro-
rpadHrYEeCKMM METOIOM C MCIIOJIb30BAHUEM aHaIu3a
paBHOBecHoro napa. Pocros-Ha-Jlony: Pocruapomer,
I'Y “I'mpopoxumuueckuit unctutryt”. 2013. 19 c.

PJI1 52.24.512-2012. O6beMHasi KOHILIEHTpallis MeTaHa
B Bomax. MeToauka usmMepeHuii rasoxpomarorpaduye-
CKVIM METOIIOM C MCTIOJIb30BaHUEM aHAJIN3a PaBHOBEC-
Horo napa. PoctoB-Ha-/lony: Pocruapomert, I'Y “I'un-
poxuMHndeckuii uHetutyT”. 2012. 23 ¢.

PJ1 52.24.525-2011. MaccoBas m0oJist Cyab(GUIHON Cephl
B IOHHBIX OTJIOXEHUSIX. MeTonrKa BbITIOJIHEHUSI U3Me-
peHuii poToMeTpruyeckuM MeTonoM ¢ N,N-nuMeTu-
n-dpeHmweHauaMuHoM. PoctoB-Ha-ony: Pocruapo-
met, I'Y “Tunpoxummnueckuii uacturyt”, 2011. 26 c.

Pomanosckas A.A. BBIOpOCHI MeTaHa U 3aKKUCU a30Ta B
arpapHoM cektope Poccum // Meteoposiorusi u ru-
posorusi. 2008. Ne 2. C. 87—97.

Pomanosckaa A.A., Kopomkoe B.H., Cmupnoe H.C.,
Kapabanv P.T., Tpynoe A.A. OueHka BKJIaga 3eMJie-
MOJIb30BAHUSI B aHTPOITOTEHHYIO SMUCCUIO ITAPHUKO-

TTOYBOBEJEHUE Ne 8 2023



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

OMHUCCUA METAHA PUCOBBLIMU TTOJIAMU

BEIX Ta30B Ha Tepputopun Poccun B Teuenue 2000—
2011 rr. // Meteoponorust u ruaposorusi. 2014. Ne 3.
C.5-18.

PyKOBOACTBO 110 XMMMYECKOMY aHAJIM3Y [IOBEPXHOCT-
Hbix Bon cymu / ITon pen. Boeoii JI.B. PocTtoB-Ha-
Hony: HOK, 2009. Y. 1. 1044 c.

PykoBopsiiye MpUHLIMITBI HALIMOHATBHBIX WHBEHTA-
pu3anuii mapHuKoBbix rasoB. [Iporpamma MI'DUK
MO HAlIMOHAJBHBIM KamacTpaM TapHUKOBBIX Ta30B.
Xasma, Kanarasa: MI'OUK, 2006. 26 c. chrome-ex-
tension://efaidnbmnnnibpcajpcglclefindmkaj/https://

www.un-gsp.org/sites/default/files/documentos/ghg_
booklet_russian_final.pdf. Jlara o6paiuenus 27.10.2022.

C 2017 mo 2020 roxn ypoxaitHOCTh pruca B PoctoBckoii
ob6mactu Beipocia Ha 23%. ®I'BY “llentp ArpoaHa-
mutuku”. 08.06.2021 1.
https://specagro.ru/news/202106/v-rostovskoy-oblasti-
aktivno-razvivaetsya-proizvodstvo-risa. Jlara oGpaiie-
Hus 27.10.2022.

Dedopos F0.A., Cyxopykoe B.B., Tpyonux P.I. Ananu-
TUYECKUIT 0030p: IMUCCUS U TTOTIONIEHUE TapHUKO-
BBIX Ta30B IMOYBaAMU. DKOJOTMYECKUE TpodiieMbl //
AHTpoOTIOTeHHas TpaHCGhHOPMALINS TIPUPOTHON CPENBI.
2021.T.7. Ne 1. C. 6-35.
https://doi.org/10.17072/2410-8553-2021-1-6-34

Dedopos 0. A., lapvkywa /1. H. DMuccust MeTaHa 1mod-
BaMU CTeImHoM 30HbI PocToBcKoit obnactu // M3Be-
ctuss Pycckoro reorpacdugeckoro obmectBa. 2010.
T. 142. Buim. 2. C. 45-52.

Dedopos 10.A., Tambuesa H.C., ITapviywa /. H., Xopo-
weeckas B.O. MeTtaH B BOIHBIX 9KocucTeMax. PocToB-
Ha-Jlony: 3A0 “Poctuznar”, 2007. 330 c.

Akiyama H., Yagi K. Direct N,O emissions from rice
paddy fields: Summary of Available Data // Global
Biogeochemical Cycles. 2005. V. 19. P. GB1005.
https://doi.org/10.1029/2004GB002378

Conrad R. Control of microbial methane production in
wetland rice fields // Nutr. Cycl. Agroecosys. 2002.
V. 64. P. 59—69.
https://doi.org/10.1023/A:1021178713988

Conrad R. The global methane cycle: recent advances in
understanding the microbial processes involved // Env.
Microbiol. Rep. 2009. V. 1. P. 285—292.
https://doi.org/10.1111/j.1758-2229.2009.00038.x

Denier van der Gon H.A.C., Neue H.U. Influence of or-
ganic matter incorporation on the methane emission
from a wetland rice field // Global Biogeochem. Cycl.
1995. V. 9. P. 11-22.

Gaihre Y K., Wassmann R., Villegas-Pangga G. Impact
of elevated temperatures on greenhouse gas emissions
in rice systems: Interaction with straw incorporation
studied in a growth chamber experiment // Plant and
Soil. 2013. V. 373. P. 857—875.
https://doi.org/10.1007/s11104-013-1852-4

Gar’kusha D.N., Sukhorukov V.V. Methane Emissions
by Reed Formations on the Azov Sea Coast // OnLine
J. Biol. Sci. 2019. V. 19. P. 286—295.
https://doi.org/10.3844/0jbsci.2019.286.295

Good Practice Guidance and Uncertainty Management
in National Greenhouse Gas Inventories. IPC-IGES-
OECD-IEA, Japan, 2000. https://www.ipcc-nggip.iges.
or.jp/public/gp/english

Ne 8

TTOYBOBEJAEHUE 2023

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

901

IPCC Climate Change 1996. Scientific and technical
analysis of impacts, adaptions and mitigation // Con-
tribution of working group II to the second assessment
report of the Intergovernmental Panel on Climate
Change. London: Cambridge University Press, 1996.
1535 p.

IPCC Climate Change 2014. Synthesis Report // Con-
tribution of Working Groups I, 1I and III to the Fifth
Assessment Report of the Intergovernmental Panel on
Climate Change. Geneva, Switzerland, 2014. 151 p.
Khalil M.A., Shearer M.J. Decreasing emissions of
methane from rice agriculture // Int. Congress Series.
2006. V. 1293. P. 33—41.
https://doi.org/10.1016/.ics.2006.03.003

Matthews E., Fung I., Lerner J. Methane emission from
rice cultivation: geographic and seasonal distribution of
cultivated areas and emission // Global Biogeochem.
Cycles. 1991. V. 5. P. 3—-24.
https://pubs.giss.nasa.gov/abs/ma03400p.html. [ara
obpamenus 27.10.2022

Nazaries L., Murrell J.C., Millard P, Baggs L., Singh B.K.
Methane, microbes and models: Fundamental under-
standing of the soil methane cycle for future predictions //
Environ. Microbiol. 2013. V. 15. P. 2395-2417.
https://doi.org/10.1111/1462-2920.12149

Nguyen C. Rhizodeposition of organic C by plants:
mechanisms and controls // Sustainable Agriculture.
Dordrecht: Springer, 2009. P. 97—123.
https://doi.org/10.1007/978-90-481-2666-8_9
Revised 1996 IPCC Guidelines for National Green-
house Gas Inventories: Reference Manual. Workbook.
V. 2. Module 4: Agriculture. P. 1-20.
https://www.ipcc-nggip.iges.or.jp/public/gl/invs5c.html
Saunois M., Stavert A.R., Poulter B., Bousquet P,
Canadell J.G. et al. The Global Methane Budget 2000—
2017 // Earth Sys. Sci. 2020. V. 12. P. 1561—1623.
https://doi.org/10.5194/essd-12-1561-2020

Seinfeld J.H. Insights on Global warming // AIChE J.
2011. V. 57. P. 3259—-3284.
https://doi.org/10.1002/aic.12780

Serrano-Silva N., Sarria-Guzman Y., Dendooven L.,
Luna-Guido M. Methanogenesis and methanotrophy in
soil: A review // Pedosphere. 2014. V. 24. P. 291—-307.
https://doi.org/10.1016/S1002-0160(14)60016-3

Smartt A.D., Brye K.R., Norman R.J. Methane Emis-
sions from Rice Production in the United States: A Re-
view of Controlling Factors and Summary of Research //
Greenhouse Gases. Ch.: 8. London: In-Tech, 2016.
P. 179-207.

https://doi.org/10.5772/62025

Wallenius A.J., Dalcin Martins P, Slomp C.P, Jetten M.S.M.
Anthropogenic and Environmental Constraints on the
Microbial Methane Cycle in Coastal Sediments //
Front. Microbiol. 2021. V. 12. P. 631621.
https://doi.org/10.3389/fmicb.2021.631621

Wang Z.P., Delaune R.D., Patrick W.H., Jr., Massche-
leyn P.H. Soil Redox and pH Effects on Methane Pro-
duction in a Flooded Rice Soil // Soil Sci. Soc. Am. J.
2009. V. 57. P. 382—385.
https://doi.org/10.2136/sssaj1993.03615995005700020016x
Wang Z.-Y., Xu Y.-C., Li Z., Guo Y.-X., Wassmann R.,
Nene H.U., Lantin R.S., Buendia L.V. Methane emis-

sion from irrigated rice fields and its control // Acta
Agron. Sinica. 2001. V. 27. P. 757-768.



902 IT'APBKYIIA u ap.

Methane Emissions from Rice Fields of the Rostov Region

D. N. Gar’kusha®: *, Yu. A. Fedorov', N. S. TambievaZ, and E. V. Mel’nikov3
! Institute of Earth Sciences of the Southern Federal University, Rostov-on-Don, 344090 Russia
ZHydrochemical Institute, Rostov-on-Don, 344090 Russia
3 Agricultural enterprise LLC “Energy”, Proletarsk, 347540 Russia
*e-mail: gardim 1@yandex.ru

On the example of the Rostov region, the results of measurements by the chamber method of methane
fluxes into the atmosphere from rice fields are analyzed. In addition to measuring methane fluxes in the
phases of “germination” and “full ripeness” of rice, concentrations of methane and hydrogen sulfide, Eh,
pH, density and humidity were determined in the water of the rice check and various horizons of watered
soils. The rate of methane flow into the atmosphere from the surface of the rice check varied in the range
from 0.195 to 0.531 mg CH,/ (m? h) and in the “full ripeness” phase of rice was on average 2.1 times higher
than in the “germination” phase. The rate of methane flow into the atmosphere from the surface of soils
located between rice checks was on avera§e 4.9—12.1 times lower than the rate of its flow from rice checks,
varying within 0.034—0.045 mg CH,/(m~ h). It is shown that after watering rice checks in soils isolated by
a layer of water, Eh values decrease and, as a consequence, there is an increase in methane concentrations
in soils and its fluxes into the atmosphere. According to the assessment, the total methane emission by rice
fields of the Rostov region approximately reaches 1.253 tons per day or 150 tons/year, which is 0.4—1.5%
of the annual methane release by the soils of the Rostov region.

Keywords: rice check soils, greenhouse gases, anaerobic gases, hydrogen sulfide, emission
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