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ITpoBeneHO KOMIUIEKCHOE MCCliefOBaHe TOIOBOro 6ajlaHca OMOTEHHBIX YIJIEPOACOAEPXKAIINX MapHUKO-
BBIX Ta30B B TpaHUIIaX JIbrOBCKOTO aiMUHUCTPAaTUBHOTO paiioHa B YepHo3eMHoi1 30He EBporneiickoii ya-
ctu Poccuu (Kypckast obiacts). UcTouHMKaMuy JaHHBIX ITOCTY>KUJIU T10JIEBbIE OLIEHKH OOMeHa AMOKCHUIa
yrepona (CO,) u metana (CH,) Mexny nousoit u atMocdhepoiil, HaA3eMHBIX U MOA3EMHBIX 3a1acoB (HUTO-
MAacchl, TapaMeTPU30BaHHbBIE M0 ITUM JAaHHBIM UMUTAIIMOHHBIE MOJETH, OUIIMAIbHAS CTAaTUCTUYECKAs 1
MeTeopoJoThuecKast MH(popMalLus, a TakKe TUTepaTypHble TaHHbIe. OOBOTHEHHBIE TTOJIS (DUITBTPALIIT ca-
XapHOTro KoMOuHaTa oTBevator 3a 26% smuccuu CH,4 ¢ Teppuropun JIbroBcKOro paiioHa, XOTsI OHU 3aHU-
MaioT Juurb okosno 0.04% ero riomanu. Makcumym amuccun CO, 13 TTOYBBI OTMEUYEH IIPU ee 00 BEMHOIM
BiaxHocTu okoso 30%. Omuccus CH,, HaobopoT, MUHUMaIbHA B tuana3oHe BiaaxHoctu 0—30%, a c ro-
BBIIIEHEM 3TOTO TTOKa3aTeJIsl HAaUMHAeT JUHEHHO pacT, JOCTUTask MAKCUMyMa Ha OTKPBITOM TTOBEPXHO-
CTU HETIPOTOYHBIX BOJOEMOB, a Cpel HUX — Ha OOBOMHEHHBIX MOJSIX GUIbTpAlUM. JIpyruM CcyliecTBEeH-
HbIM ucTouHUKOM CHy, sIBIISTIOTCST OTKPBITBIE KOMITOCTHBIE XpaHuiuia (22%). OqHako HanGOJBIINM TIO
TEepPUTOPUATBHOMY BKiIany uctounukom CH, ciyxar BogoxpaHwiuina u npyabl (43%). Cpeay miaBHbIX
AHTPOITOTeHHBIX HETTO-UCTOYHUKOB CO, Ha TEPPUTOPUM pailoHa — CKHUTaHUE BCEX BUIOB MCKOITaeMOTO
ToruiiBa TpaHcrnoproM (22.3%). B orinuue ot CH,, MOTOK KOTOPOTO B OCHOBHOM OMNPEIESIETCS] MOLIHBI-
MU TOYEYHBIMU MCTOYHUKAMU, BEJIMYMHA BKJIa#a OTIENIbHBIX 9KOCUCTEM B HETTO-010mkeT CO, MOJIOXM-
TEJBLHO KOPPEIUPYET C UX TJIOIIAAHON MPeAcTaBIeHHOCThIO. PacueT cyMMapHoro 01oakeTa 000MX MapHu -
KOBBIX Ta30B Ipu niepesoze B CO,-3KBUBAJICHT IMOKa3bIBAET, UTO HAOMIONAaeMBbIi B HaCTOsIIIee BpeMsT He-
6ompi10it HeTTo-cTOK CO, Ha Tepputopuu paiiona (—6.4 r C M2 ron~!) pewrnrtensHo mepekpbIBaeTcs
MECTHBIMM McTOYHMKaMUu MeTaHa (+95 r C—CO,-3KB. M2 ron~ ). O6cyKIaercst BIMSHUE BUIOB 3eMIe-
MOJIb30BaHUSI U METONOB pacueta Ha C-0anaHc paccMaTpyMBaeMOM TEPPUTOPHHM, a TaKXkKe OILIEHUBAIOTCS
CMOCOOKI ee TpaHC(HOPMALIMU B YTIJIEPOTHO-HENTpaIbHOE COCTOSTHUE.

Karoueeswie crosa: Haplic Chernozem, nuokcua yriiepona, MeTaH, YIJAepOIHbIM 6amaHC
DOI: 10.31857/S0032180X23600038, EDN: OIHACP

BBEAEHWE

B xpaitHe BocTpeOOBaAaHHOM B COBPEMEHHOM MHUPE
HaydyHOM (ppOHTE M3yYeHUs M IIpeICcCKa3aHUsl yriie-
pomHoro 0ajaHca M OOMEHa KIMMAaTUYECKU aKTUB-
HBIX Ta30B MEXIY Ha3eMHBIMM 3KOCHCTEMaMM U aT-
Mocdepoit, OrpOMHOE YHCJIO UCCAEIOBAHUIA ITOCBSI-
IIIEHO JWOO0 II0OAJIbHBIM OOOOIIEHUSIM Ha YPOBHE
onocdeppl, KOHTUHEHTOB M KPYITHBIX OnMoMOB [15,
27, 31], 160, HAaIpPOTUB, UCCIAECIOBAHUSIM MECTHBIX
DKOCHUCTEM, TaKMX KaK OTHCIbHO B3SIThIii OMHOPOII-
HBIA JIECHOM MacCCHMB, TpaHMLbl KOTOPOro 4YacTo
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OTTIPEIIEIITIOTCS TIPOCTO pa3MepaMu OTKIIMKA U3MEPH-
TEJIbHBIX CUCTEM, OLIEHMBAIOIINX TEPPUTOPUATbHBI
Hetro-OanmaHc CO, [22, 26]. [1pu 3TOM TTPOMEXYTOU-
HBIE YPOBHU ITPOCTPAHCTBEHHOTO MacITaba, B YaCTHO-
CTH, y4aCTKH TEPPUTOPUHU, OOBETUHSIOIINE TTPUHITY -
MUAaJIbHO Pa3JIMYHbIE SKOCUCTEMBI U OOBEKTHI, 3aTpa-
TUBAIOTCS 3HAYUTETHLHO PEXKe.

DTO TaKXKe KacaeTcsl pasmeibHBbIX OLEHOK yIje-
ponHoro 6GajaHca aHTPOITOTEHHBIX U IIPUPOIHBIX
SKOCHCTEM, KOTOpBIE, KaK ITPaBUJIO, HE pacCMaTpu-
BaIOTCI BMECTE Ha eAWHOI Tepputopun. B To e Bpe-
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Ms1, ecam pacueT C-0OajaHca BeOeTcs B IIpeaesiax
YCJIOBHBIX TpaHMII IJIsI TIONOOHOM HEOTHOPOIHON U
JIOCTaTOYHO OOIIMPHOI TEPPUTOPHUU, INE €CTh KakK
MIPUPOAHBIE, TaK M AHTPOIIOT€HHBIE OOBEKTHI, TO
BO3HHMKAaET BOIIPOC O TOM, KaK U IJe IMPOBOAUTH Ta-
Kue rpaHuibl? Ha Haln B31isia, 31ech BO3MOXKHEI IBA
nomxoxa: (1) paccMaTpuBaTh OTAEIBHO B3SITHINA BOJI-
HBII 6acceitH (rpaHullbl Bogopasaeiia), JInoo (2) uc-
I10JIb30BaTh CYIICCTBYIOIINE aAMUHUCTPATUBHbIC Tpa-
HUIIBI B TOM CJIydae, €CJIM paccMaTpuBaeMasi aqMUHU -
CTpaTHBHasl €MUMHUIIA UMEET TaBHIOI0 UCTOPUIO.

B nepBoM ciydyae paccMmaTpuBaeTcsl KpymHas U
OTHOCUTEJIbHO aBTOHOMHAsI 3KOCUCTEMA, BKITFOUAIO-
1asi aBToMopdHble, aKKyMYJISITUBHBIE U TPAH3UT-
HbI€ Y4aCTKM, KOTOpasi CHOCOOCTBYET 3aMbIKAaHUIO HA
cebe MOTOKOB OMOTEHHBIX BEIIECTB. B aToM KadecTBe
MOTYT CJIY>)KMTb KaK OTHOCUTEIBHO MaJjible BOIOCOO-
pol [37], Tak W KpyIlmHeUIIuit Ha TUIaHeTe OacceiiH
Amazonku [12]. Bo Bropom moaxoae yCJIIOBHO HpO-
BEJICHHBIC AIMUHUCTPATUBHBIC TPAHUILIBI, TIO3BOJISI-
FOT BOCTIOJIb30BaThCs HAKOIUIEHHOW MH(OpMalIed,
BKJItOYasi olr¢pOBaHHYIO WCTOPUIO UCIIOJIb30BaAHMS
3TOM TEPPUTOPUUN YEJTOBEKOM 3a 3HAYMTEIbHBIN IlE-
puon BpeMeHU. OTclofa CleayeT, YTO Hallo UCIOJb-
30BaTh CTAPBIE U YCTOMYMUBBIE B CBOUX IMpPEaeiax aji-
MUHUCTpPATUBHbIE €IWHUIIbI, IO TU TpeOOBaHUS
MOTYT TIOAXOIUTh HAIMOHAJbHbIE MapKu, YaCTHHIE
BJIAIEHUS W ApYrue KpyIHble Bblaesbl. Hannuue
JIOJITOBPEMEHHBIX UCTOPUYECKUX TAHHBIX TO3BOJISIET
MPUMEHSITH K TAKUM TEPPUTOPUSIM ITIPOTHO3 HA OCHO-
B€ MOJEIWPOBAHUS U3MEHEHUI KJIMMaTa U 3emJie-
MOJB30BAHUSL.

ApyruM XOpollIO Pa3BUTHIM HaIpaBJICeHUEM MWC-
clienoBaHMIA B 00CYXK1aeMOIi 00JIaCTH SIBJISIETCSI pacueT
yraeponHoro ciena (carbon footprint, B mCXomHOM Tep-
MMHOJIOTMN), YTO CBS3aHO, IVIaBHBIM 00pa3oM, C aH-
TPOITIOT€HHLIMM McTOYHUKaMu C-colepKaiux map-
HukoBbIX ra3oB (III') B mpon3BoJIbHBIX MacIITadax.
ComtacHo HauboJiee HAayKOEMKOMY OINpeneIeHUIO,
3TO “00lIee KOJIMYECTBO BRIOPOCOB AUOKCHUAA YIJIe-
pona (CO,) u metaHa (CH,), BbI3BaHHOE OIpeneieH-
HOM ToNyJasiuMed WU JEeSITEIbHOCTbIO, C YYETOM
BCEX COOTBETCTBYIOLIMX MCTOYHUKOB, TTOMIOLICHUS
¥ HAaKOIUIEHMS B MPOCTPAHCTBEHHBIX 1 BPEMEHHBIX
rpaHUILAX 3TOM MOMYJISILIUY WIN AesiTeabHocT” [36].
OnHako, eciy pedyb UaeT 00 onpeaeIeHHO TeppuUTo-
puM, TaKKWe pacyeThl, OCHOBAaHHbLIE HA aHTPOIIOI€H-
HBIX UCTOYHUKAX, OOBIYHO HE YYMTHIBAIOT IIPUPOJI-
HYI0 cocTapissiolnyto 6anaHca I1I. Hampumep, ycra-
HOBJICHO, YTO JbIXaHME MOYBHI B CEIUTESOHBIX 30HAX
MOXET COCTaBIATh 10 16.5% ot o6uieit smuccuu CO,
¢ ux Teppurtopuu [ 13, 20].

Crenyst 3TUM TIpeANOChIJIKaM, B IPeACTaBICHHOM
paboTe NONBITAIMCh BOCCTAHOBUTH COBPEMEHHBIN
HeTTO-0aJlaHC OCHOBHBIX OMOreHHbIXx C-comepka-
KX MapHUKoBbIX razoB CO, u CH, mwis otaenbHO
B3SITOIO, MMEIOILIETO JABHIOI HCTOPHUIO aIMHHU-
crpatuBHoro paiioHa P® (JIpbroBckuii paiion Kyp-

KAPEJIMH wu np.

CKOI1 00J1aCTH), TAe XOPOIIIO IPeaCTaBIeHBI KaK IIpH-
POOHbIC, TaK U aHTPOIIOTC€HHBIC 3KOCUCTEMbBI U 00b-
eKTbl. OCHOBHBIMHM 3amadyaMy ObLIO MaKCHMaJIbHO
Y4eCTb He TOJIBKO aHTPOIIOT€HHBIE, HO 1 €CTECTBEH-
HbIE COCTaBJIsIolIMe OaaHca, BBISCHUTh UX OTHOCH -
TEeNAbHBIN BKJIad, OLIEHUTH OOIIYI0 BeIUUYMHY OajlaHca
¥ TIOTEHILIMAIbHBIE IIyTU €T0 TpaHc(OopMalun B CO-
CTOSIHUE YIJIEpOAHOI HEWTPaJbHOCTU UM CTOKA yrI-
Jepona.

OBBEKT M3YYEHUA

JIbroBckuii paiion (https://kursk.ru/region/con-
trol/page-44081, puc. 1), umerouumii riomans 1030 km?,
SIBJISIETCSI CTApOl AAMUHUCTPATUBHOM €NIUHULIEHA HaA
XOPOIIIO OCBOSHHBIX 3eMiIstx Kypckoit obimactu, BXo-
nsueil B LlentpanbHo-UYepHo3eMHbIN peruoH Poc-
cuM. DTa 30HA BaxKHa TeM, 4To ¢ Havyayia XIX B. ciay-
XKNT OECCMEHHOM TJIaBHOM XUTHUIIEH cTpaHbl. Co-
craBiss Uik 1% tepputopuu u 5.3% HaceneHUs
Poccun, UepHo3eMbe ceituac mpousBomut 6onee 15%
Bceil cenbxosnponykuuu P® (Poccrart, https://ross-
tat.gov.ru/statistic). UMeHHO Haimuyue mnpeobianaio-
KX 31ech YepHo3eMOoB (B ocHoBHOM, Haplic Cherno-
Zem) HaKJIaIbIBaeT HAa TUIIMYHBIN B 3TOM OTHOIIIEHUU
JIbroBckuii paiioH KOHCEpBaTUBHbIE OCOOEHHOCTHU
TePPUTOPUATIBHOI CTPYKTYPHI, KOTOPAsI Mo MEHSI-
ercss Bo BpeMeHU. C HEOOJBIIMMU M3MEHECHUSIMU
rpaHUll UCCAEAyeMblil pailoH M3BECTeH HauuHas C
koHua XVIII B. (https://kursk.ru/region/history/) u
yke 0onee 200 neT ocTaeTcs IMIPEUMYILIECTBEHHO ar-
papHBIM [6]. OCHOBHBIM HaIpaBJieHUEM MECTHOTO
XO3SICTBA SIBIISIETCS IIAllIEHHOE 3eMJleleline, B CO-
BETCKUI IIEPUOI K HEMY 100aBMUJIOCH Y IIPOMBIIILICH-
HOE IIPOM3BOJICTBO, B YACTHOCTH CaxapHBbIii 3aBoI [ 3]
Ha OCHOBE MECTHOTI'O BhIpalllMBaHUsI CBEKJIbL. B mocT-
COBETCKHMI TepMON 31eCh IPOMCXOIUIN IPOLIECCHI
CHMXEHUS TUIOTHOCTU CEJTbCKOTO HaceJleHus [6] mpu
OTHOBPEMEHHOM COKpAaIllEHMM CaXapHOTO IPOU3BO/I-
ctBa. OTTOK CEIbCKOrO HaceeHUs, MO-BUIMMOMY,
CBSI3aH HE TOJILKO C OOIIMMU AeMorpaduyecKumMu
npobiaeMaMu 1 ypOaHU3alLMe, HO U ¢ TEXHOJIOTUYE-
CKMM MPOrpPeccoM B CEIbCKOM XO3SIMCTBE, YTO CITO-
COOCTBYET CHUXKEHUIO TTIOTPEOHOCTU B YEJI0BEYECKMUX
pecypcax. [lamHy 3aHMMAIOT 30€Ch MOJOBUHY ILIO-
IIaan; CPeay JOCTYMHBIX ST pacIlalliki 3eMeb He-
pacrnaxaHHbIMU OCTalOTCSl TOJIbKO HEKOTOpPbIE MOWi-
MEHHEIC y4aCTKU, HanboJjiee BbIpakeHHbIE CKIIOHBI
CyXuX 0aioK 1 3a1uTHEIE jieca. CemnTeOHBIE IOl -
IIA ¥ TIPOMBILIIJICHHBIE 30HBI 3aHUMaloT ceityac 10.8%,
npoporu — 0.1%.

Oco60e nojoXkeHNe B TEPPUTOPUATBLHOM CTPYK-
Type paiioHa 3aHMMAaeT PEeCypCHO- U DHEProeMKOe
caxapHoe TPOU3BOJICTBO, MOCKOJbKY €ro HEOTheM-
JIEMOI YaCThIO SIBIISIIOTCS TTOJIS GUIBTPALIUU, TIPE-
CTaBISIONINE COOO0M CeTh IMPSIMOYTOJBHBIX YIITyOJIe-
HUii B mouBe (KapT), OKPYKEHHBIX BajlaMu, Kyjaa
cimBaeTrcs nedekar (puabTpallMOHHBII 0CamoK) C
HEOUYMIIEHHBIMU CTOYHBIMU Bogamu [3]. Ilmomans

TTOYBOBEAEHUE

Ne 8 2023
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Puc. 1. ['eorpacduyeckoe mojoxeHre M3ydaeMoro paiioHa (Ha Bpe3Ke) 1 KIIFoUYeBble 3JIeMeHThI MecTHoro JaHnmadTa (Google
Earth, caiumoxk Landsat 31.08.2018): / — maimnu, 2 — BOOOXpaHWINIIE, 3 — IOJIsI GUIbTpalliM CaXapHOTo 3aBOAa B OKPECTHO-
cTax I. JIbroB, 4 — cenuTeOHast TEppUTOPUSI, 5 — IIMPOKOJUCTBEHHEIM Jiec. OOBOTHEHHbBIE KapTHI MOJIei (MIBTpallui — TeM-
HO-CHHUE U SIPKO-3eJIEHble OTTEHKU; IPEHUPOBaHHbIE KapThl, 3apacTalolINe PACTUTETbHOCTBIO —TEMHO-3€JIeHbIE OTTEHKU.

3TOI ceTUu IeicTBylomero JIbroBcKoro 3aBoja Co-
cTaBnsia B pa3Hbele rogsl oT 70 1o 120 ra, B HacTos-
1mee BpeMs moJist GuiaIbTpaluu BceX GoOpM MCITOIb30-
BaHU4 3aHUMAaIOT 175 ra. OO0lIee TEXHOTeHHOE BO3-
IEeCTBME B OAaHHOM CJIyyae OIIpeaessieTcss Kak
TOKCUYHOCTBIO CAMHUX OTXOAOB, TaK 1 IUIOIIAIbIO OT-
qyXAaeMbIX IDIOJOPOMHBIX 3eMeidb. Hewncnonbsye-
MBbIe TIOJIST (DUIBTPALIMA MOTYT CaMOBOCCTaHABJIM-
BaThCsl, UX TaKXe PEeKYJIbTUBUPYIOT WIM BTOPUYHO
HMCHOJB3YIOT 101 oropobl. [Ipu 3ToM caMa 3aKphITast
¢dopMa mosneit, meproandecKoe 00BomTHeHYE U (pU3M-
KO-XMMUYECKHE OCOOEHHOCTHU CJlararoiiux ux IOoYB
GOpMUPYIOT OCOOBIE YCIOBHUS CYIIECTBOBAHMS 10U~
BeHHOI1 6MoTHI [3]. Bece aT0 menaeTr ux cnemudude-
CKHMMM 00BEKTaMMU 0COOOIo aHTPOIOIEHHOIO JIaHI-
madTa, KOTOPHIN IIPEACTaBIISIeT MHTEePEC IS M3yde-
HMs OajlaHca ITapHUKOBBIX Ta30B.

HecMoTpst Ha BBICOKYIO CTEIEHb arpapHoOil 0CBO-
€HHOCTH, HAa TEPPUTOPUU PaiOHA COXPAHWINCH MTPU-
POIHbIE 9KOCUCTEMBI, TAKME KAK OCTATOYHBIC MACCH-
BBI IIMPOKOJIUCTBEHHBIX j1ecoB (10%), moiiMeHHBIE 1
GajtouHble yyacTKHU Jiecocteneit (14.7%), a Takxke pe-
KU, o3epa u crapuubl (2%).

Takoe paszHOOOpa3re GHMOTOIIOB HAa TEPPUTOPUH
JIproBckoro paiioHa ¥ OMHOBPEMEHHO TUITMYHOCTH
ero TeppUTOPUAIIbHON CTPYKTYphbl s YepHO3eMbsl
MeIaloT ero MPUBJIEKATeTbHBIM OOBEKTOM MOJIEITH -
poOBaHUsI.

TMTOYBOBEAEHUE

Ne 8 2023

METO/bI 1 JOITYILIEHWA

MeTtonpl BoccTaHoBieHUs 6anaHca CO, BKIIIoYa-
JIU TIOJIEBBIE UBMEPEHUS €ro MOTOKOB, METOIBI MMM -
TAllMOHHOTO MOJEJIMPOBAHUS, PACUEThI IO ODUIIK-
aJIbHBIM JaHHBIM aIMHUHUCTPATUBHOMN CTATUCTUKU U
METeOJAHHBIM, a TAaKXKe CBEICHUS U3 HAYYHOM JIUTe-
patypbl. U3MepeHUs TIOTOKOB 3aKPHITHIM KAMEPHBIM
METOIOM OB UCTOIb30BaHbI IJISI OLIEHKY BaJIOBOTO
JIbIXaHUSI TOYBBI (CyMMa KOPHEBOIO M MMKPOOHOTO
JIbIXaHWS TIOUBBI, BKJIIOUAsl MTOYBEHHYIO TTOACTUIIKY) B
Jiecax, Ha CTEITHBIX yJ4acTKaX U 3ajiexkax pa3HOro BO3-
pacTa, 1J1s1 OLIeHKM OOMeHa Ha MOBEPXHOCTU BOITHBIX
OOBEKTOB U Ha MOBEPXHOCTH JIbAA U CHEra 3MMOIA, Ha
TMOBEPXHOCTU CBAJIOK, KOMITOCTHBIX XpaHWJIMII, Ha
MacTOMILAaX U CEHOKOCAX, a TAKKe Ha MOJISIX (PpUITbTpa-
LIMA caxapHOTo 3aBoja. M3aMepeHMsI MPOBOIUIM BO
Bce ce30Hbl roga uHdpakpacHbiMu CO,-aHanu3aTo-
paMu I10 MHOTOJIETHEI 0TpaboTaHHOIT MeToauKe [21].
HMcnonp3oBaiy Kak 3aTeMHEHHBIC, TaK U ITPO3pavyHbIe
KaMephl LIMJIUHAPUYECKON MU KyOUdeCcKoi (hOpMBbl,
pasHoii turomanu (ot 100 1o 1600 cm?) 1 06vema (ot 1
o 64 1), npu pa3Hoi akcno3unuu (ot 1 o 60 MuH),
B 3aBUCUMOCTH OT XapakTepa 0ObeKTOB U BEJIUYMNHBI
MOTOKOB. /J10MOIHUTEIBHO UCIIOIb30BaIN aBTOMATH -
yeckyro kamepy (LiCor, Heopacka, CIIIA) nis ne-
TaJIbHBIX CYTOYHBIX OLIEHOK, a IJISI BOOHBIX O0beK-
TOB — CHelUalbHbIC TJIaBalOIIME HA MOBEPXHOCTU
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Kamepsbl (romanbio 0.16 M?) Mpu 3KCHO3ULUAX OT
10 mo 30 MmuH. B KauecTBe IOJIEBBIX aHAIM3AaTOPOB
CO, npuMeHsIU pUOOPHl HA OCHOBE NaTYUKOB AZ
(AZ Instruments, TaiiBaHb, onucaHue cM. [21]; a
takke LiCor-8100A (Hebpacka, CIIIA).

Hdnsa 1oneBoro olpenesieHUs] KOHIIEHTpallnit
ITOTOKOB MeTaHa MPUMEHSIIN JIa3epHBI Ta3oaHau-
3arop Picarro G4301 (Kamudopuus, CILHA). s na-
60paTOPHOTO aHAJIM3a IMPOO BO3Myxa Ha comepKaHme
CO, u CH, nipu Gosiee NIUTEIbHOU SKCMO3ULIMU B
KaMepax HUCIOJb30Bald Tra3oBblii Xpomarorpad
“Kpuctam 5000.2” (3A0 “Xpomarak”, . Momrkap-
Ona, Poccust) ¢ m1aMeHHO-MOHU3aIIMOHHBIM JETEK-
TopoM. HeTTo-6ajlaHC MeTaHa MeXIy MTOYBOM U aTMO-
chepoit orleHMBaIM BO BCeX YIOMSIHYTBIX OMOTOITAaX B
TeX K& KaMepax, B KOTOPBIX OIIEHWBAIM TTOYBEHHYIO
smuccuio CO,. U3MepeHust MeTaHa Takxke MPOBOAM-
JIUCh BO BCe ce30HbI Tofa. OLieHKY MOYBEHHOM AMUC-
cuu CO, u HeTTo-6a1aHca CH, B uccienyeMbix 61o-
TOITaX MPOBOIMJIM Ha OCHOBE MOJIEBbIX U3MEPEHUI C
WHTETpUPOBaHMEM 3a TOlI 110 METOY Tparnelu.

OOt MacCUB €IMHUYHBIX TMOJIEBBIX U3MeEpe-
Hui, npoBoguBIIMXcd B 2020—2022 IT., C y9€TOM T10-
BTOpHOCTe# coctaBui 5675 3amepoB notokoB CO, u
338 3amepos notokoB CH,. Ha xpomarorpade npo-
aHaIM3UPOBaHKI 154 IIpOOKI BO3Myxa Ha CoIepKaHue
ob6omx razoB. Ilpu moJieBBIX M3MEPEHUSIX Ta30BBIX
MOTOKOB OMOJHUTEIbHO (PUKCUPpOBaAIN aTMOChep-
HOe HaBJieHWe, TeMIlepaTypy Bo3dyxa B KaMmepax,
00BEMHYIO BIIAXKHOCTh M TEMITEPATypPy ITOYBHI B CII0€
0—10 cM. PacueTr MOTOKOB MPOBOAMIN C TTOMOIIBIO
KJaccuaeckoro ypasHeHus Kitarreiipona—MeHnerre-
€Ba MO Pa3HOCTH KOHIIEHTPAIIWii Ta30B, TUIOIIAAN 1
00beMy U3MEPUTEJbHON CUCTEMBbI, TeMmIleparype
BO3IyXa 1 aTMOC(hEepPHOMY TaBJICHUIO.

H3amepenust smuccuu CO, U3 TTOYBBI C TTOMOIIbIO
3aKpBITHIX KaMep HCIIOJIb30BaJIM IIPU BOCCTAHOBJIE-
HUY TOJIOBOTO HETTO-0ajaHca Ha 3ajexax pa3HOro
BO3pacTa, CTEHHBIX Y4acTKaX M IOJsIX QUIbTpalnuu
IpYU HAJIUYMU B TIOCJIEIHEM CJIydae pacTUTEIbHOCTH.
JJ1st TaKMX 9KOCUCTEM MPUMEHSIN OaJIaHCOBBIN Me-
TOJI OLIEHKM I'OA0BOro 0OMeHa yIyiepoja I10 pa3Hulie
MEXIy YMCTOM TIEpBUYHOM ITPOAYKIIMEH 1 MUKPOO-
HBIM IbIXaHHEeM, OOBIYHO MPUMEHSIEMbIi1 TPU LIUPO-
KUX IUIOIIAIHBIX OlleHKaxX [24]. YncTyio IepBUYHYIO
OPOOYKIIUIO Pa3NeNbHO IS HaA3eMHON 1 MOA3EM-
HOIi yacTeil OlLleHWBAJIU 10 PEeKOMEHAOBAHHBIM IS
CTEITHBIX 3KOCHUCTEM PErpeCCMOHHBLIM ypaBHEHUSIM
IUIST MaKCHUMAJIbHBIX CE30HHBIX 3aracoB XXWBOH U
MepTBoit putomaccel [11]. JlaHHBIEe IO 3aacaM Hajl-
3eMHOI1 U MTOA3eMHOI (pUTOMACCHI ObUIM MOJIYyYECHBI
paHee 1151 BCeX CTaauii CaMOBOCCTAHOBICHUS CTEITHBIX
coodbmects [21]. HomomnureabHo B 2020—2021 rr.
IIPOBEJIM aHAJIOTUYHBIE OLIEHKM Ha 3apacTalolInX
ygacTkax Tmonei ¢unbrpannu. Jiasg pacdera moim
MUKPOOHOTO JbIXaHWSI B OOILEM JbIXaHUU ITOYBBI
MIPYMEHSUIM U3BECTHBIN J1a00paTOpHbIl MeToHd CyO-
CTpaT-UHAYLIMPOBAHHOIO IbIXaHUS, YaCTO UCITOJIb3Y-

KAPEJIMH wu np.

MBI 171 TPaBSIHBIX COOOIIIECTB Ha YepHO3eMax [34].
I1pu HegocTaTKe COOCTBEHHBIX JAHHBIX MCITOJIb30Ba-
JIM yCpEeOHEHHOE IJIs JIYTOBBIX U TPaBSHBIX CO00-
IIECTB 3HAYEHUE TOJIU MUKPOOHOTO IBIXaHUS B ITOY-
Be, paBHOe 55% [24].

MmMutaimoHHOE MOIEIUPOBAaHNE MCIIOIb30BaIU
MPU BOCCTAHOBJIEHUU HeTTo-0anaHca CO, nisg pas-
JIMYHBIX BUJIOB CEJIBbCKOXO3SMCTBEHHBIX KYIBTYp Ha
nanrHax paona B 2020 1. ITaomany moceBoB 10 BU-
JaM KYJIbTYp OLU€HHBaJIM Ha OCHOBE JaHHbIX CTaTH-
CTUKM, MOJYYEHHBIX B aIMUHUCTpalIuU JIbroBCKOTo
paiioHa. JIJ1s1 pacyeToB NPUMEHSUIN IINPOKO U3BECT-
Hyto moaesib DNDC [17, 25], paHee XOpollIo 3apeKo-
MEHIOBAaBIIYIO ce0sI IIPU OLIEHKE HEeTTO-0ajaHca yr-
Jiepoa OCHOBHBIX KYJIbTYp, BBIpalllUBaeMbIX B 4ep-
Ho3eMHoOU 30He [32]. Hdns BepuduKauuMu MOICIU
HCIOJIb30BaId OPUTMHAJIbHBIC JaHHEIC MO ABIXaHUIO
MOYBHI MO pa3HbIMU KYyJIbTypaMu. 3aMeTHUM, 4TO B
monenun DNDC 3atparsl ToruimBa IIpu oO0paboOTKe
MoJieil He YYUTHIBAIOTCSI, U MMO3TOMY B HACTOSILIE
o0o01IatoIIeil MOAeI OHU BXOIST B KATETOPUIO 00-
IIe SMUCCUU OT TEXHUKU U TpaHCIopTa, padboTaro-
IIIETO HAa UCKOIMaeMOM TOILIUBE.

st oueHku HeTtTo-6ananca CO, B iecax, 3alluT-
HBIX JIECOIIOJIOCAX U JIeCONapKax IIPUMEHSIJIM UMUTAa~
nnonHyo Moaeiab CBM-CFS3 [23], mapameTrpu3so-
BaHHYIO B HACTOSIIIEM CIydyae JJIsl JIECOCTEITHOM MO/ -
30HBI eBpOMNeicKoi TeppuTopuu Poccum no jaHHBIM
JiecoycTpoiicTBa JIBroBcKoro paiioHa M MECTHBIM
KJIMMaTU4eCKUM ycioBusiM (paccuutaHo B.W. I'pa-
6oBckuM). Omuccuio CO, B CeTUTEOHBIX 30HAX OLle-
HUBAJIM MO HanboJjiee peJIeBAHTHBIM JIUTEPATYPHBIM
JaHHBIM, TIOJIyYeHHBIM IJISI aHAJIOTUMYHBIX ypOaHU-
3UpOBaHHBIX TeppuTOpUii I. Kypcka [29], a Takke Ha
OCHOBE COOCTBEHHbBIX U3MEPEHUI B M30PAHHBIX MO~
CeJICHUSIX.

Uit TUTOIAOHBIX OLEHOK MCHOJIb30Balud Kak
KOCMUYECKNE CHUMKM M3 OTKPBITBIX MCTOUHUKOB
(Landsat, Google Earth), Tak 1 CbeMKYy C ITOMOIIbIO
BITJIA. Hannmane KOMIIOCTHBIX XpaHWJINIII, a TaKKe
CBAJIOK ONpEeIEeIISiIA C TTOMOIIBIO TIPSIMBIX YYETOB B
HaceJeHHBIX MYHKTaX, a TAKXKe C IOMOILbIO KOCMU-~
YeCKUX CHUMKOB.

IToMuMO TEppPUTOPUATIBHBIX SKOCHUCTEM 1 BHIIEIIOB,
00J1aIaI0IIMX OIIPEIEIEHHOM TLIoIIabio (Tab. 1), o1ie-
HuBau smuccuto CH, u CO, OT XXMBOTHOBOACTBA, a
takke smuccuto CO, or cxkuraHuss TormmBa TOLIL,
TPaAHCITIOPTOM, CEIbXO3TEXHUKOIT M OT IbIXaHWSI JIIOICIH.

Omuccun CO, OT MECTHOU NMPOMBILIIEHHOCTH,
TOL, KOMMYHaJIbHBIX CIyX0, aBTOMOOWMJILHOIO U
JKeJIE3HOIOPOXXKHOTO TPpaHCIIOPTa PacCYMTHIBAIM Ha
ocHoBe maHHbIX Poccrara (https://rosstat.gov.ru/sta-
tistic), CTaTUCTUYECKNX JaHHBIX, TTOTYYECHHBIX B paii-
OHHOM amMUHUCTpaluu JIbroBckoro paiioHa, a Tak-
K€ Ha OCHOBE PEKOMEHIOBAHHBIX MePECUYETHHIX KO-
appunmenTon [7, 8]. Dmuccuto CO, OT CKUTAHUS
TOTUIMBA CEJIbCKOXO3SIMCTBEHHOW TEXHUKOU Ha TI0-
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Ta6mauna 1. HpHpOI[H]:Ie 1 aHTPOITOI€HHbIC DKOCHUCTEMBI, OOBEKTHI 1 IX Iiomaau, y4aCTBYIOIIME B pacuye€Tax ob1ero yr-

JepoaHoro 6iomxkeTa JIbropckoro paiiona Kypckoii o6yiactu

Kareropus Inomanp, ra ’HOH;;I;ITOEJ;’O;;MH
CenuteOHast TEPPUTOPUST U TPOMBIIIIEHHBIE OOBEKTHI 11179.2 10.8
Joporu 100.2 0.1
Pexu 279.4 0.3
O3epa, BOIOXpaHWINIIA, IIPYAbl, 0OBOTHEHHEIE CTaPUIIBI 4620 4.5
KoMItocTHBIE SMBI M OTBaJIbI, CBAJIKUA 25 0.024
INaurHu 1 oropoasl 51985 50.5
Canbl, CEHOKOCHI, MacTOMIIA 1 MHOTOJIETHHE KYJIbTYpPhl 8000 7.8
MHoroseTHue 3aJ1eXHU U JIECOCTe! 2800 2.7
3apocime 6aJIKi U OBparu 7000 6.8
Jleca, neco3alnTHEIC ITOJIOCHI, ITAPKU 11400.1 11.1
[MoitMbI BOTHBIX OOBEKTOB 5390 5.2
Ilonst punbTpaliuy ocyiieHHEIS 135.1 0.13
Ilonst punbTpaliuy 06BOTHEHHbIE 40 0.039
Paiion B Lenom 102954 100

JISIX PacCUMTBHIBAIM Ha OCHOBE PEKOMEHIOBAHHBIX
HOPM pacxoja TOIUIMBA TIPU Pa3IMYHBIX OTepaLusx
TMOATOTOBKM, yX0Ia M cbopa ypoxkas il pa3IMIHBIX
KYJIbTYp U PEKOMEHIOBAaHHBIX KO3GGUIIMEHTOB ISt
rnepeBoaa pacxoaa ToIiMBa B amuccuio [4, 8—10].
OILICHKY BaJIOBOTO MBIXaHWS HACeJICHUS TTPOBOIMIIN
Ha OCHOBE aIMUHUCTPATUBHBIX JAHHBIX O YUCIICHHO-
CTH XKMUTEJIEH, UCXOMIsl U3 YCPENHEHHOM OLIeHKHU 1 KT

CO, yen."'cyr! [3].

s ouenku smuccuit CH,; u CO, oT XHUBOTHO-
BOJICTBA MPUMEHSUIU YIIEPOAHbI KalbKyisiTop Cool
Farm Tool (https://app.coolfarmtool.org/).

DMHCCHU ¢ 3alleYaTaHHBIX TEPPUTOPUIA (3MaHUS,
MIOPOTH C TBEPABIM MOKPBITHEM ) TPUHUMAIN PaBHBI-
MU HYJIIO.

s nepecuera BbiopocoB MeTtaHa B CO,-3KBUBa-
JICHT NPUMEHSIM KO3 ULMEHT 25, COOTBETCTBYIO-
mwuii 100-1eTHEMY HOTEHIIUAITY ITI00aJILHOTO MOTEeTUIe-
HU, Ha OCHOBE peKoMeHIaluii [36], XoTs B HociieaHee
BpeMsI 3TOT ToKazaTelb CYNTAETCsl HEMOOLIEHEHHBIM 1
0 OOHOBJIEHHBIM OILIeHKaM cocTtasisieT 28 [19]. Dot
KO3(PUIIMEHT OTpaXKaeT CyIlIeCTBEHHO OOIBIIYIO T10-
[JIOLLAIOIIYIO CITTIOCOOHOCTb MOJIEKYJI METaHa B OTHO-
IIEHUY MH(PaKpaCcHOIo U3JTydeHUsI U OOIbIlee Bpe-
M1 UX XKU3HU B atMocdepe 1o cpaBHeHuto ¢ CO,.

HeobGxomuMele 11T BOCCTAHOBJICHHS TOITOBOTO
b6ananca CO, MeTeodaHHBIE TOJydald MO METeo-
cranuuu . Kypcka (BHUUTMU-MLJ http://ai-
sori-m.meteo.ru/waisori/index.xhtml?idata=8). ba-
30BBIM UISI KOMIUIEKCHOTO MOIETMPOBAHUSI TIOCITY KT
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2020 ., TIOCKOJIBKY ITO0 HEMY OBIJIO MOJIy4eHO HAanOOb-
11Iee KOJIMYECTBO JAHHBIX ITO0 BCEM MCTOUHUKAM.

CraTucTHYeCKyI0 00pabOTKyY TaHHBIX ITPOBOIMIIN
B nmakete IBM SPSS Statistics v.27.

PE3VJIbTATDI

Hetro-6ananc CO, u ero cocrasiasiomue. Bce BbI-
JIeJIEHHbIE B XOJ€ Pacye€TOB 3KOCHUCTEMbI U KOMIIO-
HeHThI obuiero 6oaxera CO, JIbroBckoro paiioHa, a
TakK:Ke UX Iromany (B CaydasiX, KOrga 3TO IOHSTUE
MIPpUMEHMMO) IIpuBeaeHbI B Ta0a. 1. Ha puc. 2 npen-
CTaBJieHa pacCYMTaHHas MO KOMIIJIEKCHON MOJIENun
CcTpyKTypa 6tomxketa CO, paccMaTpuBaeMoTro paiio-
Ha. B ero sHeprocucreMe 3HAYUTENBbHYIO YaCTh I10-
TPEOHOCTEN B 2JIEKTPOIHEPIUM MOKpbiBaeT Kypckas
aTOMHasI CTaHIIUSI, YTO CYIIECTBEHHO COKpaIllaeT yr-
JIEPOOHBIN ClIed KaK OTOSIBHOTO KUTEJISI, TAaK U IIPO-
MBIILJIEHHBIX TTPOU3BOoACTB. Ellle omHON MpUYMHOMN
HE3HAYUTEJIbHOTO BKJIaAa IIPOMbBIIIJICHHOCTU SIBJISI-
€TCSI TUKBUIALIMS Y 3aKPHITUE MHOTUX HEPEHTA0EIb-
HBIX 3aBOAOB 1 MPEAINPUITHUIA paiiloHa 3a MOCAECAHUNI
nepuon. I[lostomy cpeaum HeTTo-uctouHukoB CO,
HanOOJILIINM IO BKJIAAY OXXKMIAEMO OKa3aJICs TPaHC-
MOPT Ha MCKOIIAaeMOM TOIUJIMBE, BKJIOYasi paboTy
CENIbXO3TEXHUKU Ha MoJjsAX, 4yTo omnpenenseT 22.3%
oO1ero 601omkeTa 3T0ro rasza. CeauTeOHbIE TEPPUTO-
PUM OKa3aJIucCh Ha BTOPOM MECTE CPeIr UCTOUHUKOB
(9.9%). Bxnang HauMeHee 3HAYUTENbHBIX MO0 TUIOLIA-
I HETTO-UCTOYHUKOB CO,, K KOTOPbIM OTHOCSITCS OT-
KpBITblE KOMITOCTHBIE XpaHmiuiia (4.1% obliero 6ron-
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(6e3 caxapHOro KOMOMHATA
JIbroBckmit); 9.9

TOLI caxapHOTrO KOMOMHATa
JIbrosekwmii; 4.2

KommnocTHbie siMbl 1 oTBajIbl; 4.1

2KusoTHOBOZICTBO; 3.3

Osepa, BOIOXpaHWIIHILA, TIPY/IBI,
cTapuLbl, 6osota; 2.4

KAPEJIUH u np.

Tpchnopr Ha MICKOIIaeMOM TOILINBE;
22 3
CenuteOHast TeppuUTOPUST
M TIPOMBIIIIEHHBIC OOBEKThI

Tausu u OI‘O].)OJIBI —39 6

Jleca n necosaruutHble 1onocky; —5.0

3apocliiie OBPark 1 OTIyKICHHbIE
yaacTku; —2.6

Cajibl, CEHOKOCHI, TaCTOMILA
1 MHOTOJICTHHE KYJIBTYpPBI; —2.3

ztmaunenw&r/s' L|
loporu; 0
Pexa; 0.2 Tlonst damnpauuu OOBOJHEHHBbIE; | Hop

|HOﬁMbI BOIHBIX 00BEKTOB; —2.0 |

MHOI‘OJ'ICTHMS 3aJIEXKU, JIECOCTEIb;

Tons dwasrpaiyny ocyieHHbie; —0.1 | —0.8

Puc. 2. Ctpyktypa ronosoro 6romxera CO, Ha Tepputopun JIsrosckoro paitona B 2020 r. O61uiuii 6anaHc cocrasisier —6.4 1 C

(COy n~?

o1\, 3eeHBIMU OTTEHKAMM 0603HAYEHB! CTOKI CO, u3 atmocheprl, KpaCHBIM — UCTOYHUKU. [110THOCTE 11BETA

M pa3Mep CEeKTOpa OTPaXkaroT CTeleHb BKJIaaa JaHHOM KaTeropuu (3KOCUCTEMbI MJIM 00beKTa) B 001U GromkeT. OTpuLiaTe/b-
HbIC BEJIMYMHBI 0003HAYAIOT CTOK yIJIepojia U3 aTMoCcdeEphl, MOJIOXUTEIbHbIE — HCTOYHUK B aTMOChepy.

KeTa), TeM He MeHee paslelini TPEThIO MO3ULINIO C
obmmmu BeIOpocamu TOII caxapHoro KoMOMHaTa
(4.2%), 4TO CBSI3aHO C OGHAPYXEHHBIMHU 3[eCh Hau-
0oJiee BICOKMMMU yaesibHbIMU MoTokamu CO, cpenu
BCEX PACCMOTPEHHBIX OOBEKTOB M OMOTOIIOB.

Cpenu HeTTO-CcTOKOB CO, Ha TEPPUTOPUU palioHa
pelaronInii BKJaa B OOIINiA OIOMKeT yriepona BHO-
cat namHu (39.6%, 6e3 yuera OTUYKIEHUS ypoKas).
EcrecTBeHHBIE JIECHBIE M TPaBSIHbIE 3KOCHCTEMEI,
XOTS U SIBIISTIOTCS HETTO-CTOKaMM yIyieposa, 6j1aro-
Japsi CBOMM CPaBHUTEJIBHO HEOOJIBIITUM TUIOIIAISM,
JEMOHCTPHPYIOT He3HaUnTeJIbHOE yuactue (5 1 2% co-
OTBETCTBEHHO). B 11e710M, HeTTo-0anaHc CO, Ha TeppU-
TOPMM MOAETMPYEMOTO paiioHa ¢ Y4EeTOM BCeX aHTPO-
MOTeHHBIX Y MPUPOIHBIX UCTOYHUKOB IPEICTABIISET
co00ii ci1abblii cTok u3 atmocdepbl: —6.4 1 C M2 ron !,
YTO CIIeAyeT pacCMaTpUBaTh, KaK COCTOSTHUE GajlaH-
ca, 0JIM3Koe K HEMTpaJIbHOMY.

Ecnu cpaBHUTH cyMMapHbIe BKJIaabl aHTPOIIOTEH -
HBIX ¥ IPUPOIHBIX cocTaBiissomux 6amarnca CO, Ha
Tepputopnn JIBroBcKoro paioHa, To Ipeo0OJagaro-

IIMMHU OKAa3bIBAIOTCS aHTpororeHHbie (89.4%), cpe-
I KOTOPBIX JOMUHUPYIOT TamrHu. [1pudem, eciou B
OOJIBIIIMHCTBE CIy4yaeB aHTPOIIOTEHHBIE cllaraeMble
SBISTIIOTCS HeTTo-uctoyHuKamu CO,, a TIpUpOIHbIE —
HETTO-CTOKaMM, TO TIAITHU TIPEICTaBIIAIOT MCKITIOUe-
HUE U3 OTOTO TIpaBUiia. DTO COOTBETCTBYET TEPPUTOPH -
aJIbHOM MPEACTaBJICHHOCTU aHTPOMNOIeHHBIX 3KOCU-
cteM (85%), 110 CpaBHEHMIO C IPUPOTHBIMH. B meom
JUTS pa3fiMuHbIX ciaraeMbix 0anaHca CO, xapakTepHa
BBICOKASl TIOJIOXKUTEIbHAS KOPPEJSLUsS MEXIY UX
TUIOIIAJbIO U CTETICHbIO yJyacTusl B oOlleM OajiaHce
(puc. 3a). Takoii pe3ynbTaT TOBOPUT O TOM, UTO pa3-
JIMYKE B MX BKJIaaax OOJIbIIe ONpeaessieTcs 3aHMMaeMoit
TUTOIA/IBIO, YEM MOIITHOCTBIO YIEIbHbBIX TOTOKOB.

Hetro-6ananc CH, u ero cocrapisiomue. B otiiu-
yue OT pe3ylbTaToOB, MOJNyYEHHBIX TIPU pacuerax
oromxera CO,, Bce OLIEHKM MOTOKOB MeTaHa OCHO-
BBIBJIMChH Ha TaHHBIX COOCTBEHHBIX MOJIEBBIX U3ME-
peHUil B TeUEHUE roJa WIU BBIMOJHSIUCH C TIOMO-
b0 C-KaIbKyJISITOPOB, TPUMEHSIEMBIX JUISI KUBOT-
HoBoxactBa. Kak BugHo Ha puc. 3b, 1ipn cpaBHEHUH

TTOYBOBEJEHUE Ne 8 2023
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Puc. 3. CBs13b MEXIY 10JIEBBIM YUaCTUEM Pa3IMYHbBIX KATETOPUI TEPPUTOPUATBHBIX BBIACIOB M 00BEKTOB B HeTTO-0anaHce (1)

CO, (a) n HeTTO-6anance CH, (b) Mo cpaBHEHNMIO ¢ UX MJIOIATHON NMPENCTaBIeHHOCTHIO (2) B JIbroBcKoM paiioHe. Beinessr

PaHXMPOBAHBI [0 BO3PACTAHMIO ILIOLIAIN. 1, — KO3(puLmMeHT Koppensauuu [upcona.
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Puc. 4. 3aBucumocts amuccuun CO, u CH4 ot 06beMHOIt B1akHOCTH MTOYBBI B c1oe 0—8 cM (1107151 huIpTpaliniy caxapHoro 3a-
Bona r. JIeros, Kypckas o6nacte, 2019—2020 rr.). [IpuBeneHsl cpeqHue BEIUYUHBI SMUCCUU Ta30B 32 0ECCHEXHbIN CE30H U UX

CTaHIOApPTHLBIC OIIIMOKM.

BKJIAJ0B pa3IMYHbBIX ciaraeMbix Oromkera CH, cy-
ILIECTBEHHBIM OoTiIMYUeM OT Oromxkera CO, sBaseTcs
OTCYTCTBHE KOPPEJISILIMOHHOI CBSI3U MEXKITY OTHOCUTEITh-
HBIMU TUIOLIAASIMU BBIIEJIEHHBIX UCTOYHUKOB U CTEIIE-
HbIO MX yyactust B 6anance CHy (r, = —0.19, p=0.5). U3
3TOTO CIEAyeT, YTO JJIsI OOIIero OroaKeTa 3TOro rasa
BaxKHee yaeabHast MOIIHOCTb KOHKPETHBIX UCTOYHU-
KOB, a He uX Iutolaab. Hampumep, caMble 3Ha4u-
TeJIbHBIE T10 IUIOLIAaAY OMOTOIIbI, TaKUe KaK ITalllHU,
He SIBJISIIOTCSI CKOJIBKO-HUOYIb 3HAUUMBIMU COCTaB-
JsomuMu obiero 6ananca CH, 3a rom, mOCKOJIbKY
yIeJbHble BEJMYMHBI IIOTOKOB 3TOIO rasa 3lIeCh
KpaitHe Manbl. Kpome TOro, Ha mpeuMyIllecTBEHHO
aBTOMOpPGHBIX [TOYBAX IAllleH JIETHUE U 3MMHIE [TOTOKI
MeTaHa OOBIMHO HarpabBJieHBI ITPOTUBOIOIOXHO. Tak,
10 HALLIUM JaHHBIM, 34 BET€TALIMOHHBIN CE30H MAllHU B
cpenHeMm nomommaroT —0.0008 r CH, M2 cyr™!, a B 3uM-
HUII TIepUOd OHM CIyXaT HETTO-UCTOUHUKAMU
+0.0012 r CH, M~2 cyT~!, 4T0 mestaeT ux ronoBoii 6a-
JIaHC OJIU3KUM K HYJIEBOMY.

M HaobopoT, HauboIee MOIITHBIMUA CPeaIur BhIAe-
JIEHHBbIX MCTOYHMKOB MeTaHa SIBJISIIOTCSI TOYEYHEIE,
T.e. HEOOJbIIME IO TUIoLIAAu 0O0beKThl. Hampumep,
5TO OOBOAHEHHBIE MOJST (UIBTPALMUA U OTKPHITHIE
KOMIIOCTHBIE XpaHuJIuIa. MakcuManbHble 3aUK-
CUpOBaHHbIe BeaTUuunHbI 9Muccuu CH, cocTaBisiior B
aTx 6uoronax +44.9 u +62.8 r CH, M2 cyr~! coort-
BETCTBEHHO, YTO Ha HECKOJILKO ITOPSIIKOB IPEBhIIIIA-
eT JanmmadTHEIN (poH. Ha mossix duisTpaiinm riias-
HbIM (pakTOopom OanaHca I1I aBiasieTcs He cTagus UX
caMo3apacTaHUsI WIM TeMIepaTypa IIOYBBLI, a ce
BIIaXXHOCTb. MakcumyMm asmuccuu CO, oTMedaeTcs
IpU 00bEMHOM Bi1axkHOCTU 0K0JI0 30%, 4TO CBI3aHO

c O0IIIel peakeit aspoOHBIX OaKTEPpHii, TOTIA KaK C
MPEBBIIICHUEM 3TOTO Xe YPOBHS BJIAXKHOCTU DMMUC-
cusi CH,, npou3BOAMMOro aHa’pOOHBIMU apXesIMU,
HaYMHAeT JUHEeIHO pacTy, JOCTUTAas MAKCUMyMa Ha
OTKPBITOM TTOBEPXHOCTH HEIPOTOYHBIX BOJOEMOB, a
CpeIy HUX — Ha OOBOMHEHHBIX KapTax IoJieil (hMib-
tpauuu (puc. 4). Tem He MeHee TMACPOM I10 OTHOCH-
TEJILHOMY BKJIaIly CpeIU pa3InYHbIX KATETOPUIA UCTOY-
HUKOB METaHa SIBJISIFOTCS BONOXPaHWJINIIA U IIPYIEL,
YTO CBSI3aHO C UX CYILIECTBEHHO OOJbIICH TIOIIANBIO
IPU BBICOKMX TMOKA3aTeNISIX YAEIbHON SMUCCUM (MaK-
cuMyM B sieTHuii nepuon: +0.5r CH, M2 cyr ™).

Cpenn CcoCTaBASIOIIMX TEePpPUTOPHATBHOIO 0a-
snanca CH, o BkJiany B €ro OIOIKET pe3Ko Mpeoba-
JIal0T aHTPOIIOTeHHBIE OMOTOMNBI U OOBEKTHI ITO CPaB-
HeHUIo ¢ ipupoaHbIMU (97 > 3%), 4TO CYyILLIECTBEHHO
MPEBOCXOAUT aHaJornuyHoe cooTHoueHue 1 CO,,
MOJIyYEHHOE BBIIIIE.

Oo0muii HerTo-0aMaHe C-comepXaumx NAPHUKO-
BbIX razoB. CoIJIACHO MPOBEIEHHBIM pacyeTaM IIOo
00OOILIEHHOI TEPPUTOPUATBLHONM MOMAEIN, BCS ILIO-
b paifoHa B HACTOSIIIEE BpeMsI IPEICTABIISIET COOOI
cnabwlii crok CO,, paBHblii —6.4 1 C—CO, M2 rog ™!
(puc. 2). OngHaKO B 3TOM CJIyyae HE YUYUTHIBACTCS BIIMSI-
Hue CH, — BTOpOro no 3HauMMOCTH Ta3a JJisi COBpe-
MEHHBIX U3MEHEeHM Kimmarta. /11 OLleHKM OOlLIero
BIIMSTHYSL IBYX PACCMATPUBAEMbIX Ta30B BEJIMYUHBI 10~
TOKOB METaHa JI0/KHbI ObITh NepeBeneHbl B CO,-3KBU-
BajieHT. [lociie mepecyera MOXHO OLIGHUTH OOIIMiA
HETTO-0aJTaHC IByX OCHOBHBIX OMOreHHbIX C-comepka-
mux IIN nnsa pacematpusaemoit tepputopun. CO,-co-
CTaBJISIIOIIAs OOIIETo OI0IKeTa paiioHa OKa3ajlach Ipe-
HeOpexnmMo Masioii (—6.4 r C—CO, m~2 ron~") mo cpas-
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HeHuto ¢ ropoBoit amuccueit CH,, BblpaxkeHHOI B
CO,-skBuBasente (+95 r C—CO,-3kB. M~ rox~'). B
pesynbTaTte ooinumit oromxkeT I1I" Ha TeppuTOopyM paii-
oHa B 2020 r. ObLJT KICTOYHUKOM 15 aTMOC(hepHI Be-
anunHoii +88.6 r C—CO, 3kB. M2 ron .

OBCYXIEHUE

IIpexxne Bcero ciaeayeT pacCMOTPETh KOHLICHTY -
aJbHBIM BOMNPOC, KpailHe BaXXHbIM NpPU OLIEHKaX
CO,-06anaHca ogHONEeTHUX KyabTyp. OH KacaeTcd
BKJIaZla B pacCUYMThIBAeMbIil OajaHC U3BSITOM IIPO-
nykuun. Eciam paccmarpuBaTh y4acTOK arpojaHi-
madTa ¢ KyJIbTypoil ¢ TOUKU 3peHUsI ra3000MeHa Ha
BepXHEli IpaHMILIC PaCTUTEIILHOCTH, TO JaHHEIE, IO~
JIydeHHBIE C ITOMOIIBI0 HAOIIONEHUIT METOIOM TYp-
OyJICHTHBIX MyJibCallMii, B HOPME IEMOHCTPUPYIOT
3HAYUTEILHBII CTOK yIjlepoda 3a romg. Hampumep, mis
03UMOIi mieHuLbl oH cocrasiseT —270 r C M2 rog~!
[30], 4TO CcymiecTBEHHO OOJbIIe, YEM B KIIMMAaKCHBIX
IIMPOKOJINCTBEHHBIX JIECaX Ha paccMaTpuBaeMON
teppuropuu (—70 r C Mm~2 ron~!, 110 OLIEHKE C ITOMO-
mpblo moaeaun CBM-CFS3). ExeronHoe wu3bsTHE
HaJa3eMHOI (DUTOMACCHI C YPOXKaeM SIBJISIETCS IIOYTHU
HEBOCIIOJIHUMOI ITOTePEN IJIs TAKOI arpO3KOCUCTE-
MBI, TIOCKOJIbKY YIJIEPOA MOXKET BO3BPAIIAThCS TOJIb-
KO IIpY CAaMOBOCCTAHOBJICHUM Ha 3aJIeXKaX WM C opra-
HdeckKnMu ynoopeHusimu. Ho Ha 310 TpeOyercst To-
pa3no Oojiplliee BpeMEHM, YeM Tol, KpOMe TOro,
3aJIeKM B HACTOSIIEH TEPPUTOPUAILHOM MOACIU
YYUTHIBAIOTCSI OTHEIBHO, a OpraHMYecKue ymoOpe-
HUS Ha YepHO3eMax, KaK IMmpaBuio, He BHocsTcs. ITo-
MHUMO 3TOTO, ITOYTU BECh YpOXKail MOET Ha SKCIIOPT 3a
Mpeaebl pacCMaTpUBAaeMOTO paiioHa.

Eciu cnepoBaTh pyKOBOASIIMM NPUHIIATIAM
MeXTpaBUTEIbCTBEHHOMN IPYMITbl 9KCIEPTOB MO W3-
MEHeHMIO KiauMaTa [18], UToroBblil OajlaHC Ha JaH-
HOI TEppUTOpPUH, T.€. OTOK yrjiepoaa B atMochepy
WJIW U3 Hee, TOKEeH ObITh paBeH UBMEHEHUSIM B OC-
HOBHBIX pe3epByapax yrjepona. B Hamrem ciydae
MOXXHO OPMEHTUPOBATHLCSI Ha 3aItachl yIjaepoaa B Iod-
Bax TallleH: €CJIM OHU CHMKAIOTCSI, TO CJeayeT roBO-
puth 06 C-ucToyHMKe, 1 Ha000poT. PacyeThl ¢ momo-
1IbI0 UMUTALMOHHBIX MoJieieit RothC u DNDC, nipu-
MeHEeHHBbIE TS TTAXOTHBIX 3eMelth KypcKoii o6J1acTu,
MOATBEPKAAIOT, uTo 3a mepuon 1990—2018 rr. oHu
Tepsuin yriaepos [33], 4To TOBOPUT O HaJIMUUU 3[1€Ch
C-ucrounnka. [To3ToMy ¢ KOHIIENTYaJbHON TOYKH
3peHus TpaBWIbHEe BBIYMTATh M3 OOIIero GamxaHca
Maccy yriepojaa, HakKoIlJICHHOTO B U3bIMaeMOIi 4acTu
MIPOIYKIIUH CEITbCKOXO3IUCTBEHHBIX KYJIbTYp. Y4eT
5TOTO U3BITHS B MPUBEACHHOI B Ka4eCTBE IpUMepa
paboTe 1o 03UMOi1 TIIIEHUIIE JaeT B UTOTe HETTO-MC-
touHukK 201—246 r C M2 rog~! [30], T.e. 3TO MEHsIET
3HaK YIJIEpOJHOro GajlaHca Ha MPOTUBOMOJIOXHbIN
0 OTHOIIIEHUIO K aTMocdepe, TIpH GIM3KOM abco-
JIIOTHOM BEJIMIMHE TTIOTOKOB yIJIepoa.
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To, 4ToO BCs IUIOIIAAE paiioHa B HACTOSIIIEE BPEMST
npeacrapisier coboii cinabwiii crok CO,, paBHBIA

—6.4 1 C—CO, M2 rog~!, ¢ AIMHAMMYECKOH TOYKU
3peHUs CeAyeT paCeHUBAaTh KaK HEMTpaJIbHbIMN yr-
JIEpOIHBIIA OaJlaHC, ITOCKOJIbKY, KaK IIOKa3hIBalOT
pacyeThl IO HACTOSIIECH TEPPUTOPUAITTLHOM MOJICITH,
naxke HeOosbllIMe HaOJoJaeMble MEXIOJOBbIE M3-
MEHEHUSI IIOTOIHBIX YCJIIOBUII MOTYT HNPUBOIUTH K
Konebanusam C-0ajaHca OKOJIO paBHOBECHOTO ITO-
JoxxeHud. st cpaBHEeHMsI, IO HAllMM OLIEHKaM,
JIECHBIE U CTEIHBIE 9KOCHUCTEMBI Ha TOM XKe TEPPUTO-
py GYHKIIMOHMPYIOT KaK HETTO-CTOKH B TIpeIeiiax
70—150 r C—CO, M~2ron~!. OgHaKo, EClI y4eCTh OT-
yy:KIeHWEe ypozkas, TO Ojaromapsl IpeoOsagaroiiei
IUIOLLIA/IM TTallIeH B UTOIE MTOJIyYUM, YTO PaiiOH Ipe-
cTaBiisieT coboit 3ameTHbI uctouHuk CO, mis at-

mocdepsl (+99.7 r C—CO, M2 Tox ™).

Takum o6pazom, uMeHHO criocob yuyeta CO,-6a-
JIJaHCa aKTMBHBIX MAallleH B M3y4aeMoM JaHamagTe
onpeaensieT 6ananc CO, B MaciuTabe paccMarpuBae-
MOTr0 aIMHUHUCTpaTuBHOTO paiioHa. Cama mo cebe
3aM€Ha €CTECTBEHHBIX MECTHBIX COOOIIECTB Ha ar-
PO3KOCHCTEMBI TIPUBOAUT B UepHO3eMHOI 30HE K
YCUJIEHUIO HETTO-CTOKA yIJIepoaa, 4YTo 00s13aHO 00-
Jie€ BBICOKOW TIEPBUYHOI MPOAYKTUBHOCTHU CEJib-
CKOXO3SICTBEHHBIX KYJIbTYD, ONHAKO €XEromHoe
U3BbITUE UX YPOXKast MEHSIET 3Ty KapTUHY Ha IIPOTU-
BOIIOJIOXKHYIO.

BaxxHbIM pe3ynabTaToM, IOJY4EHHBIM B pabdorte,
clIelyeT CUMTaTh ONpPEIeISIONIYIO0 POJIb JIOKAJTBHBIX
MCTOYHUKOB M€TaHa, B YaCTHOCTHU, OOBOJHEHHBIX
KapT noJjieil GpuJIbTpalluy caxapHoro 3aBoaa. MoxHo
YTBEpPXKIaTh, YTO 3TO HOBBIM MeCTHBINA NCTOYHUK 1T,
3HadYeHMe KoToporo misg C-6amaHca paHee He ObLIO
OTMEYEHO B JIuTepaType. MakcuMalibHble 3apUKCU-
poBaHHble BeauuuHbl smuccun CH, cocrapistor
3mech B JieTHUil iepuon +44.9 r CH, Mm~2 cyr™!, uto
1o aOCOMIOTHOM BEJIWYMHE TaXKe MPEBBIIIAET JI00bIe
M3BECTHBIE B 3TOM JlaHAIIadTe CTallMOHApHBIE MC-
ToyHUKU CO,, ¥ Ha TISITh MOPSIAKOB MPEBLIIIAIOT hO-
HOBHBIE JaHAIIa¢GTHBIE BEJIMYUHEBI IIOTOKOB Ha 4ep-
Ho3eMax [16]. Takue MoOIIHbIE NOTOKH, BEPOSITHO
CBSI3aHBI C OJIATOMPUSITHBIM YCJIOBUSIM Pa3BUTHS ap-
Xel-METAHOTEHOB: BOIHOM Cpelle, HEMPOTOYHOM aK-
KYMYVJISILIAM OMOTeHHBIX BEIIECTB, ITOCTYNAIOIINX CO
CTOYHBIMU BOJaMM U JedeKaToM, a TakkKe 0oJiee BbI-
COKMM TeMIlepaTypaM II0YBbI B OCEHHE-3UMHMUI1 T1e-
puon (Ha 2°C), 1o CpaBHEHUIO C 30HAJIbHBIMU T10Y-
Bamu. Coliep:KaHME OpraHMYEeCKOro BelllecTBa 1 OT-
JIeJIbHBIX OMOT€HOB 3lIeCh Takke BbIcoKoe (C = 2.42—
3.57%; C/N = 10).

OTH 00BEKTHI IPU HE3HAYUTEJIBbHOM B MacIITabax
paitona miomanu (40 ra, umm 0.04%) XOTS 1 He SIBJIsI-
10TCsl HaubonplMMU nctouHukamu CH, B nepecuere
Ha eIWHUILY TUIOLIaAu, TEM HEe MEHee OKa3bIBalOTCS
JIOCTaTOYHO MOIIIHBEIMM, YTOOBI M3MEHUTh OallaHC
C-comepxammx I1I' B Macirradbax amMUHHUCTPaTUB-
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HOTrO paiioHa. DTOT pe3ybTaT yKa3blBaeT Ha MPOCTOM
U OBICTPBINA TPAKTUYECKUI CIIOCOO ITPUOIMKEHUS
XO34MCTBa paiilOHA K COCTOSHUIO YIJIEPOAHON Heli-
TPJILHOCTH, JIJISI YeTO JOCTAaTOYHO OCYIIUTh OOBOJ-
HEHHbIE KapThl, IOCKOJIbKY IJIaBHbIM (HaKTopom
smuccuu CH, Ha mossix GuwibTpauuu sIBIsIETCS ee
BJIAXKHOCTH (puc. 4).

Cpenu HauboJee CylIEeCTBEHHBIX 10 TEPPUTOPU-
aJJbHOMY BKJIaImy MeCTHBIX McTouHuKoB CH, Taxke
BBIIEJITIOTCS OTKPBITBIE KOMITIOCTHBIC XPaHWUIIUIIA
(22.5% ot oOuieit aMUCCHUM), IUPOKO PacIpocTpa-
HEeHHBIEC B arpapHBIX xo3siicTBax. HecMoTps Ha To,
YTO TT0 CPAaBHEHUIO ¢ OOBOMHEHHBIMU TTOJIIMH (DHITH-
TpalMu 3T 0O0bEKThl HA TEPPUTOPUM palioHa 3aHU-
MaloT ellle MeHbInylo 1omanb (0.024%), ux BBICO-
KWiT OTHOCHUTENBbHBIN BKJIAn oOecreunBaeTCs HaM-
OoJblleil cpear BceX MCCIeIOBAaHHBIX MECTHBIX
00BEKTOB ¥ DKOCHUCTEM YICIbHOM SMUCCHUEil MeTaHa
(+62.8 r CH, M~2 cyr™!). B KauecTBe MEPbI, CHUXAIO-
IIeit 3Ty SMUCCHIO TIPU XpaHEHNUH, MOXXHO PEKOMEH-
[I0BaTb YMEHbIIEHVE MOLIHOCTY HACBIITHOTO CJI0A U
COKpallleHUe CPOKOB camMoro xpaHeHust. Kak moka-
3BIBAIOT IIPSIMBIC M3MEPEHUS Ta3000MeHa Ha ITOBEPX-
HOCTU TaKMX XPaHW/IMIL, YMEHbIICHUE CIIOS C 2 110
0.3 M cokpaimaet amuccuio B 2—3 paza. I[lpu atom
3MMHee XpaHeHHe KOMITOCTa CYIIeCTBEHHO YBEJIUY -
BaeT BEJIMYUHY TOTOBOM AMUCCHUU, TTOCKOJIbKY B €0
MOIITHOM CJIO€ TTOJl CHETOM ITPOJ0JIKAIOT COXPAHSITh-
cs ONITUMAJIbHBIC IIJII METaHOTeHOB TeMIlepaTypa u
BJIAXKHOCTb.

OpHako HanboJjiee 3HAYMMBIM CpeIr UICTOUHUKOB
CH, Ha TeppuTOpuM paiioHa SBISIETCS TTOBEPXHOCTD
JICHTUYECKMX (HETEKy4HX) BOOHBIX 00beKTOB (43.5%
OT BCEM BMUCCHUU), CPEIU KOTOPBIX IPe0obJIagaioT BO-
JTOXPaHUJINIIA, a TAKXKE CTAPULIBLI U TIOXApHbIE TIPY-
Ibl. O4EeBUIHO, YTO 3TOT UCTOUHUK HE MOXKET CTOJIb
Ke TIPOCTO PEryJIMPpOBaThCS YETOBEKOM. XOTS SMUC-
CHsI MeTaHa C MMOBEPXHOCTU BogoxpaHwiuil B Yep-
HO3eMHOI 30HE OlLIeHUBaJach 1 paHee [2], TeppUTO-
puanbHbI Bkiag B C-0anaHc B Macmitabe paiioHa
paHee He pacCUMTHIBAJICS, U TAKOI pe3yIbTaT ClIeay-
eT OTHeCTH K HEeOXWIaHHBIM. IS cpaBHEHUs, 1O
JaHHBIM, TTOJIyYEHHBIM Ha yepHo3eMax PocToBCKoii
obnactny [1], moTOK MeTaHa IJIsT peK W 03€p B JISTHUI
nepuon B cpeaHeM cocrtaiser oT 11.4 mo 127.5 mr
CH, M2 cyr~!. Haium aHaJIorn4Hble JaHHbIE MTO3BO-
JISIFOT TOBOPUTH O MAKCUMAaJIbHBIX (JIETHUX) 3HAUCHM -
X, paBHbIX 400—500 mr CH, M~2 cyT~!, 4TO cooTBET-
CTBYET pe3yjabTaTaM, KakK sl I0)KHO-TaeXXHbIX 03€p U
npynoB B 3anagHoi Cubupu, rioe MeauaHHOe 3Hade-
Hue Ui jeta cocrasisuio 570 mr CH, m~2 eyt ! [28],
TaK ¥ MAaKCUMAaJIbHBIM 3HAYCHUSIM SMUCCUU IJIsSI PeK
aroro perroHa (230—560 mr CH, m—2 cyr™!) nipu 3a-
ToruieHUM My oM [35]. KpoMe Toro, ncrionb3oBa-
JIU TIOJIeBbIC JaHHbBIE 3a BCE CE30HbI rojia, BKIKOUas
3UMHHUE W BECEHHHE WM3MEpPEHUs, 4YTO IO3BOJIUIO
YTOUHUTH FOIOBBIE OLIEHKU, KOTOPHIE OKA3aJIUCh Cy-

KAPEJIMH wu np.

IIECTBEHHO BHIIIE, YeM MOXKHO ObUIO TTPEIoIaraThb:
okojo 60 r CH, M2 rog~!, Torma Kak ycpenHeHHbIE
i Kypckoit 061acT aHAJIMTUYECKUE OLICHKW He
npesbimaior 25 1 CH, M~ ron~! (pacyeT BHINOJIHEH
no gaHHbIM [2]). CaMu aBTOpPBI 3TOr0 OOOOIIEHUS
JUIST BOJOXpaHuIuI Poccuu oTMedaloT oCTpylo He-
XBaTKy ITOJIEBBIX U3MEPEHUIT, UTO CHUKAET JOBEpUE
K TTOTOOHBIM pe3yibTataMm. Kpome Toro, moaydeHHoOe
pa3iaudre MOXKET OBITh CBSI3aHO C IPOTPECCUPYIO-
IIMM ITOTEIUIEHMEeM KJIuMaTa B 3Toii 30He [33], a Tak-
K€ C 0COOEHHOCTSIMU MECTHBIX OOBEKTOB.

O6mwmit 6amaHc aByx C-comepxKalydx ITapHUKO-
BBIX Fa30B UCCIEAYEMOr0 paiiloHa TOBOPUT O TOM, UTO
OH ABJIFIETCA HETTO-UCTOYHMKOM BEJIUYMHOI +88.6 T
C—CO, 3kB. M2 ron!, 4yTo GOJIEE YEM HATIOJOBUHY
OoInpeacjadeTCsd aHTPOIIOIr€HHbBIMU COCTaBJIAIOIINMUA.
B yacTHOCTH, OCHOBHO HETTO-CTOK 3aBUCUT OT LM~
POKO pacIipOCTpaHEHHBIX 37eCh IallleH, a IFITaBHbIMU
HETTO-UCTOYHUKAMU ABJISIOTCS O6BOL[H6HH])I€ IOJIsd
¢unbTpanuy, KOMIOOCTHBIE OTBajIbl, BOOOXPaHWIM-
IIa, a TaKXe CeJbCKOXO3sIiICTBEHHAs TEXHUKA U
TpaHCHOPT Ha MCKOIIaeMOM ToIsiuBe. B nmeiicTBu-
TEJILHOCTU [aXe BKOCHUCTEMbI, KOTOpBIE YCIOBHO
CUMTAIOTCS MPUPOIHBIMU, MO CYTU SIBJISIOTCS IIPU-
POOJHO-aHTPOIIOT€HHBIMMU, ITOCKOJIBKY HaxXoIATCHd
1011, HEIOCPEICTBEHHBIM U CUJIBHBIM MECTHBIM BJIM-
STHUEM 4YeJIOBEKA. DTO KacaeTcsl, HallpuMep, OCTa-
TOYHBIX JICCOCTCITHBIX YHaCTKOB, NICTOPUYECCKU IPECI-
CTaBJISTIIOIIMX COOOIi 3ajieXXu pa3HOIo BO3pacTa Ha
MAaJIOIIPUTOIHBIX IJIs1 pacllalliKi y4acTKax, KOTOpbIe
aKTMBHO MCIIOJIB3YIOTCS JIJIsI BhIIIaca CKOTa U CEHO-
KOIIIEHMSI, a IPYyAbl, 03epa U jeca IOJIy4yaloT pery-
JIIPHYIO BELLIECTBEHHO-9HEPIETUYECKYIO JOTALIUIO B
pe3yJibTaTe BOTHO-BO3AYIIHOI 3pO3UM C IIallleH,
pPacCIIOIOXEHHBIX Ha ITOJOXUTEIBHBIX 3JIEMEHTaX
peibeda.

HecMoTpst Ha 60JbIIIO€ KOJIMYECTBO IMyOJIMKalInii
Ha 3Ty TeMY, IIPOBECTU afeKBaTHOE CpaBHEHME C aHa-
JIOTUYHBIMU TePPUTOPUATIBHBIMU olieHKamMu C-010/1-
JK€Ta OYE€Hb CJIIOXKHO, ITOCKOJIbKY BCE OOBEKTHI, JaXKe
B arpapHO-OCBOCHHOIT 30HE, CYyIIeCTBEHHO OTJIMYa-
FOTCSI IPYT OT IPYra Kak Mo TEPPUTOPUATBHON CTPYK-
Type, TaK ¥ 1o MeToaaM pacdera. B HacToseM ciy-
yae paccMaTpuBaeTCsl CTAaOMJIbHBIM TEppPUTOpPUAIb-
HBI1 00BEKT, MAJI0O MEHSIOIIUI CBOIO CTPYKTYPY BO
BPEMEHMU, UYTO OMNpPENENsieTCsl ero reorpaduyeckum
MOJIOXKEHNWEM Ha IMJIOAOPOIHBIX YEPHO3EeMaX 1 CBSI-
3aHHOI C 3TUM OJITOBpEMEHHOI arpapHoOIi crieluu-
anuzanueit. Cpeay MOTeHIMaTbHBIX HE3aBUCUMBIX
¢$aKkTOpoB, CHOCOOHBIX HU3MEHUTh CJIIOXMBIIUIACS
MECTHBII YIJIEPOMHBINM OajlaHC, MOXHO BBIIECIUTH
TOJIbKO M3MEHEHMs KJumaTta, €XeTOJHO MEHSIO-
LLUICS COCTaB KyAbTYyp, OOJIO MapyIOLIUX U 3aJIeX-
HBIX 3eMeJib, pa3BUTHE XXWBOTHOBOJCTBA M IPYIHUe
uctouHuku CH,. Bce aTu dakTopbsl UMEIOT pa3Hbie
XapaKTepHble BpeMeHa BO3IEUCTBUS, HO TOJIBKO pe-
ryaiupoBaHue uepe3 uctouHuku CH, croco6Ho
OBICTPO U3MEHUTH CUTYALIUIO.
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Tem He MeHee MOXHO OILIEHUTb, HACKOJIBKO CyIIIe-
CTBEHHOM SIBJISIETCSI TMOJIyY€HHAsI BEJIMUMHA UTOTOBOIO
ucroynuka B CO,-3kB. (+88.6 r C—CO, 3kB. M2 ron'):
BO-TIEPBBIX, IO CPABHEHUIO C MECTHBIMU ITPUPOIHO-
AHTPOIIOT€HHBIMM JIaHAIIa(pTaMu, CIIOCOOHBIMU K
norouieHuto CO,, a BO-BTOPBIX, C OLIEHKAMU HETTO-
OaylaHca o6oux ra3oB Wist Poccuu B 11e710M. MecTHBIE
SKOCHUCTEMBI, 00Iafaionie MMPOKUM PacIIpoOCTpa-
HeHneM B Kypckoit 061acTy 1 BBICTYIIAIOIINE HETTO-
ctokoM CO, (MO0 ycpemHEHHBIM OLIEHKaM, IIMPOKO-
JucTtBeHHbIe Jleca —70, crern —150, mamsu —300 © C—
CO, 5kB. M2 Ton~!), CPAaBHUMBI C TIOJYYEHHBIM UC-
TOYHMKOM IIO0 YAeIbHOMY ITOoKa3arenio. Bo-Bropom
cliygae, cpeay HEeMHOTOYHCJIEHHBIX 0000IIAIoIIMX
olleHOK ob1ero C-6ajaHca 1Mo 1ByM ra3aM Ha Teppu-
Topuu Poccuu, Hanbosee 1OBepUTEILHBIMU SIBIISIIOTCS
pacdeThl padoTHI [14], KOTOphIEe BKITIOYAIOT BCE OCHOB-
HbIE IIPUPOIHbBIC Y aHTPOITOIeHHbIE KOMITOHEHTHI. Tak,
10 OLICHKE aBTOPOB, MaKCMMAaJIbHOE 3HAYEHUE HALO-
HaJIbHOTO CTOKa yriepona paBHo —166.4 Tr C—CO, 3KB.
ron~!' wm —9.7 r C—CO, 3kB. M2 ron~'. TakuMm o6pa-
30M, ITOJIydeHHas HaMu BeJmuynHa OanaHca I1T 3Ha-
yuTeJibHA, U JIbBTOBCKUI palioH MOXKET OBITh OXapak-
TepU30BaH KaK CWJIbHBII MCTOYHUK KJIMMaTUYECKU
aKTHUBHBIX Ta30B IJI1 aTMOC(EPHI.

Kak yxxe oTMeuasioch B METOAMYECKOI YyacTu pa-
0O0THI, 06TbIIIAs 9YacTh MH(MOPMAIINU, TTOCITY>KWBIIICH
OCHOBOI1 pacueToB rogoBoro o01omxkera aByx I, Ob1-
J1a mojryaeHa st 2020 1., T03TOMYy U MeTeolaHHEIE,
KCIIOJIb30BaHHbBIE B PACYETHBIX MOJAESIX, OTHOCITCS
K 3TOMy Toay. Bo3HUKaeT 3aKOHOMEPHBIif BOMPOC —
KaKOBBI ITOTOIHbIE 0COOEHHOCTH 3TOTO Tojia Mo CpaB-
HEHUIO C MHOTOJIETHUMU JaHHBIMU? MHbIMU cllOBa-
MM, HACKOJIBKO TUITMYHBIM MOXET CUMTAThCS MOIY-
YEHHBIIl pe3yibTar Ui TEKYLIEH KIMMAaTU4YECKOMN
curyaunu. Kak mokasanm anamms, 2020 r. okazaics
TEIUIEE U Cyllle TEKYIIEeH CpeaHed MHOTOJIETHE HOP-
Mol (1990—2019 rr.) nas Kypckoit o6nactu. CpenHe-
rojioBasi TeMIiepaTypa Bo3ayxa 3Ha4luMO TpeBbillana
cpennue 3HayeHus: 9.0°C Mo cpaBHEHUIO ¢ HOPMO¥
7.1 £ 0.9°C, a HanboJbIINiT €€ POCT OTMEUAJICS B STH-
Bape—mapTe U CeHTA0pe—oKTs10pe. CymMMa ocaikoB
Obl1a Hipke: 531 MM 10 CpaBHEHUIO ¢ HOpMO 637
* 104 MM, mpexae Bcero, 3a CUeT HeIOCTaTOUHOTO
KOJIMYECTBA OCAJKOB B BECEHHUI (MapT—arnpesb) U
OCeHHUI1 (aBrycT—OKTSIOpb) nepuoabl. Takum odpa-
30M, TIOJIyUeHHYIO OLIEHKY TEPPUTOPUAIILHOTO 010/~
JKeTa yrjiepojla MOXHO CUYMTaThb COOTBETCTBYIOIIEH
YCIIOBUSIM OOIIIETO PErMOHAIBHOTO TPEHIa Ha MOTET -
JieHue KimmMarta 3a rmociaegaue 30 net [33].

3AKJIIOYEHHME

IIprMeHeHHBI T KOMIUIEKCHBIA MYJIbTUMOIEIbHBIMN
MOOXON K PELICHUIO 33a4u BOCCTAHOBJICHUSI COBpE-
MeHHoro 6anaHca C-conepaliyx MapHUKOBBIX I'a30B
TS OTAEJTBHOTO aIMAHUCTPATUBHOTO pailoHa YepHo-
3€MHOI1 30HBI ITPOJEMOHCTPUPOBAJ CBOIO 3((PEKTUB-
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HOCTh. ITomydeHHBIE pacdeTHbIE MAaTPUIIBI TTO3BOJIS -
IOT UCMOJIb30BATh UCCIEIOBAHHBINA PAaliOH B KAUY€CTBE
00BbeKTa TOJITOBPEMEHHOIO MOHUTOPHWHTA, JIST allpo-
OMpOBaHUS Pa3TNIHBIX BapUAaHTOB 3€MJICTIONh30Ba-
HUS W OLEHKM BIUSHUS W3MEHEHUI OKpyXarollei
Ccpelbl B pacCMaTpMBaeMOM MacITabe, YTo 00Jierdyact
MPUHSITHE aIMUHUCTPATUBHBIX PEILIEHU B paMKax
ajaritTalilu K USMCHECHUMSAM KJIMMaTa U IMOUCKY CIIO-
COOOB YCUJIEHMSI CTOKOB U COKpAaIlleHUI0 MCTOYHU-
KOB KJIMMaTUYECKU aKTUBHBIX Ta30B.

ITpu pacuetax Herro-06anaHca CO, njisi arpapHo-
OCBOEHHOTO palioHa ¢ TipeodialaHueM MaxOTHBIX 3e-
MeJlb, HanboJjiee BaXKHBIM OKa3bIBa€TCsl peleHue oo
yyeTe OTUYYXXKIeHHOI puToMacchl. BblunTaHue ot-
Yy>KIE€HHOU OCHOBHOM M IMOOOYHON NMPOOYKIUU W3
o011ero 6ajgaHca ¢ BBICOKOI BEPOSITHOCTBIO BEIET K
nepeBoay Bceil TeppuTopuu B UcTouHUK CO, 1151 aT-
Mocdepbl, ToTIa Kak ee OCTaBJIeHHUEe B COCTaBe Bajlo-
BOIi TEPBUYHOU MPOAYKILIMU CIIOCOOCTBYET OLIEHKE
TEPPUTOPUM KaK HeliTparabHOIl 1o 6anancy CO, win
KakK ero cjaboro cToka.

Hecmotpst Ha c1abyro TeppuTOpHAIBHYIO IIPEICTaB-
JieHHocTh uctouHukoB CH,, HeTTo-0anaHc 3TOrO raza
Ha TEPPUTOPUU UCCIECAYEMOrO aaMUHUCTPATUBHOTO
paiioHa okazaJjicsl CyIlEeCTBEHHO 0oJjiee BaXKHbIM [IJIsI
dopMHUPOBAHUS YITIEPOOHOTO OIOmKeTa, YyeM OajiaHC
CO,. ComtacHo pacyeTaM B HacTosiiliee Bpemsi, JIbros-
CKMIA palioH SBIIsSIeTCSI HETTO-UCTOYHUKOM [II, 00Bb-
eIMHEHHBIN YIJIePOIHBINA OIOIKET KOTOPOI'O COCTABIISI-
er +88.6 r C—CO, skB. M2 ron~!. Bonee Tpetu coBo-
KyrHoi amuccnu IT (+24.4 r C—CO, 3kB. M2 ron™")
MPUXOIUTCSI Ha OOBOMHEHHBIC MOJs (GUIBTPALUU
caxapHOIO 3aBofda, XOTs WX IUIOLIaAHasl MpeacTaB-
snieHHocTh He npesbimacT 0.04%. C omHOi CTOPOHHI,
9TO IMOATBEPKIACT HEOOXOMMMOCTD yuyeTa TOUYEUHBIX,
HO MOIIIHBIX UICTOYHMKOB METaHa, a C IPyroi — mosm-
CKa3bIBaeT ONTUMAJIbHBIN MOAXOM K CHUXKEHUIO WH-
teHcuBHOCTU sMuccuu I1I" myrem ocylieHust monei
GUIBTpann.
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Annual Carbon Budget of Biogenic Greenhouse Gases under Mixed Land Use:
Lgov District as a Model Object of the Central Chernozem Zone, Russia

D. V. Karelin" *, O. E. Sukhoveeva!, M. V. Glagolev?, A. S. Dobryanskiy’,
A. F. Sabrekov?, and 1. V. Zamotaev!
! Institute of Geography, Russian Academy of Sciences, Moscow, 119017 Russia
2Lomonosov Moscow State University, Moscow, 119991 Russia
3Ugra State University, Khanty-Mansiysk, 628012 Russia
*e-mail: dkarelin 7@gmail.com

A comprehensive study of the net carbon balance of Lgov administrative district (Kursk oblast) in the Cher-
nozem zone of the European part of Russia is carried out. The data sources included field estimates of carbon
dioxide and methane exchange between soil and atmosphere, above- and below-ground phytomass stocks,
simulation models parameterized on these data, official statistical and meteorological information, and pub-
lished scientific data. Watered filtration fields of waste disposal sites of sugar industry are responsible for 26%
of CH, emissions from the territory of the district, although they occupy only 0.04% of its area. The maxi-
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mum of CO, emission is found at volumetric soil moisture of 30%, whereas, with exceeding this value, meth-
ane emission begins to rise linearly, reaching a maximum on the open surface of water reservoirs, and among
them — on watered filtration fields. Another significant local source of methane is compost storages (22%).
However, water reservoirs and ponds are the largest source of CH, (43%). Amongst the net sources of CO, the
combustion of fossil fuels by transport and agriculture machinery predominates (22.3%). In contrast to meth-
ane, which emission is mainly determined by powerful point sources, the input of net fluxes of CO, positively
correlates with their area. Currently observed low rate net CO, flux in the district area (—6.4 g C m™* per year),
is decisively overlapped by local methane sources (+95 g C (CO,-¢eq.) m~2 per year). The influence of the
types of land use and methods of calculation on the C-balance of the territory in study, and a way of its trans-
formation into a carbon-neutral state are discussed.

Keywords: Haplic Chernozem, methane, carbon dioxide, GHGs balance
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