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ITouBkl u ux oprannyeckoe BeniecTBo (I1OB) mpu3HaHbI NIABHBIM PETYJISITOPOM II00AJTbHOTO LIMKJIA YIJIe-
pomna. Bmecte ¢ Tem, pe3ynbTarhl pacueToB comepxkanus [1OB He yuuTeiBaoTcs B hopMUpOBaHUN 33134
KJIMMAaTUYEeCKUX MPOEKTOB U OCTal0TCsl HEBOCTpeOoBaHHBIMU. Lleb nccienqoBaHusi — MPOAEMOHCTPUPO-
BaTh MEePCIIEKTUBY aHaJn3a cofaepxkaHus [1OB mist rutaHupoBaHUST M IPUHSITHS PEIIESHU B paMKax Mpo-
rpamMM, peaqu3yeMbIX B CEKTOPE 3eMJICTONb30BaAHUS, U3MEHEHUI 3eMJIETIOIb30BaHUs U JIECHOTO X035~
cTBa. B MccemoBaHMM MCITOTB30BaHBI COBPEMEHHBIC U(POBBIE 6a3bl ITOYBEHHBIX TaHHBIX, 00paboTaH-
Hble cpeactBamMu QGIS. Ha mpumepe cenbckoxo3siiicTBeHHBIX MoYB EBpomneiickoii Tepputopun Poccun
nokasaHo, uto 3anacsl [IOB B 0.3-meTpoBomM ciioe 6a3zoBoro 1990 r. coctapsinu 7.0 I'r C Ha TaXoTHBIX yToO-
neax 1 3.1 I'r C Ha macTOMLIHBIX 3eMJISIX. BBISIBJIEHO, YTO 3a BECh IIEPUOJ, BPEMEHMU CEJIbCKOXO03SIHCTBEHHO -
ro ucroab3oBaHus conepskanue [TOB causmnock Ha 1.8 I't C (21% oT MCXOMHOTO comepKaHMsT) Ha MalTHIX
nHa 0.3 't C (9% ot ucxomHoro conepkanus) Ha nacrouinax. CymmapHas norepst [IIOB u3 0.3-MeTpoBoro
ciost cocraBuiia okoio 2.1 I'r C (okoso 7.7 I'r CO,-3KB.), YTO B ISITh pa3 NPEBbILLIAET COBOKYITHBII BEIOPOC
napHuKoBbIX Ta30B P® B 2020 r. CymmapHo norepu [TOB 13 0.3—1.0 M cj1os1 naliieH 1 nacTOMII COCTaBUIN
okoJ1o 1.4 I'r Cumm 5.2 I'r CO,-3kB., uto gocturaet mout 70% ot moreph moBepxHOCTHOTO (.3-MeTpoBOTO
ciost. [1pemnaraercst BKIIOYUTD Oosiee IIyOOKUE TOPU3OHTHI CETbCKOXO3SICTBEHHBIX MMOYB B HAIIMOHATb-
HBII CTAHIAPT IT0 YYETY BBIOPOCOB M MOTJIOIICHHS TAaPHUKOBBIX ra3oB. [TokazaH Moaxo/ K UCTIOIb30BaHUIO
NpocTpaHcTBeHHOTO pactpeneneHus: [IOB 1ist npeaBapuTeIbHOTO MIAHUPOBAHUS KIIMMATUYECKUX MPO-
€KTOB B paMKaX CEKTOpa 3eMJICTIOJIb30BaHUSI, U3BMEHEHM I 3eMJIETIOIb30BaHUsI U JIECHOTO X03stiicTBa. st
MPaKTUYECKOM OpraHu3aluy MPOEKTOB MOIIONIEHUST MAPHUKOBBIX Ta30B TPEOYIOTCS JeTalbHble 000CHO-
BaHMsI. BBITTOJTHEHHBIE HCCIIEAOBAaHUS TapMOHU3UPOBAaHBI ¢ TPeOOBaHUSIMU MeXITPaBUTEICTBEHHOM
IPYMITbl KCIIEPTOB MO U3MEHEHMIO KJIMMAaTa, YTO MOATBEPKAaeT MOTEHIIUA UCTOJb30BAHUS TTOYB B KJIM-
MaTu4ecKux rmpoekrtax PD.

Karouesnie crosa: CEKBECTpalud yriaepoaa, 3arachol yriaepoaa, ynpaBjaeHUE YyIJIIEPpOAOM, 3E€MJICITOIL30BAHUEC,
U3MEHCHMUE 3EMJICTIOTIBb30BaHUSA
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BBEAEHHWE

Kuorckuii nporokon! (Watson et al., 2000) mipu-

3HaJI KBOTBI?> Ha BEIOPOCHI MapHUKOBLIX rasos (I1T) B
KayecTBe HOBOIO TOBapa, KOTOPHIM MOXET IMpoja-
BaTbCSl M TIOKYIIaTbCS Ha BHYTPEHHEM M BHEIIHEM

I UNFCCC: 1998. Report of the Conference of the Parties on its
Third Session, held in Kyoto from 1 to 11 December 1997 / Ad-
dendum, Document FCCC/CP1998/16/Add.1. http://www.un-
fcce.de/ (mara ob6pamenus 22.03.2023).

2 VrteponHast KBOTa — HOPMa IONYCTUMOI SMUCCHH MTAPHUKO-
BBIX Ta30B, KOTOpast yCTaHABIMBAETCS TOCYIaPCTBOM JUISI IIPE-
npuartuii. Usmepserca B TonHax CO,-3kB. B ciyyae npesbl-
IIEHUsI KBOTbI SMUTEHT JOJIKEH KYIMUTh, HEIOCTAIOIIYIO YaCcTh
(pbIHOK) WJIM 3aIllaTUTh YIJIEPONHbBIM Hayor. https://nesra-
konk.ru/carbon_credit/ (mara obpameHus 26.03.2023).
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pbiHkax. IIpoTokon caenan JErMTUMHBIMU PHIHOY-
HBIE MEXaHU3MBI [UIST OOecriedeHUs1 HaumoOoliee 3d-
(EeKTUBHOTO BBIMOJIHEHUSI B3SATHIX TOCyIapcTBaMu
00513aTeIBCTB 110 COKpalneHuio Beiopocos 1. B ka-
YeCTBE OMHOI0 M3 MHCTPYMEHTOB CHVXKEHMS KOH-
neHTpauuu I1I' B atmocepe Kmorckuii mpoTOKOII
MpenycMaTpruBaeT UCIOJIb30BaHNE 3eMJIeTIOIb30Ba-
HUS, U3BMEHEHUI 3eMJIeNOIb30BaHUS U JIECHOTO XO-
3saiictBa (3U3JIX) (Watson et al., 2000, Ctateu 3.3 u

3.4). B pasneie 3eMJIeN0b30BaAHUE> UMEIOTCS B BULY
BapuaHThl MOIM(MUKALIMM IPOU3BOACTBA B HaIpaB-

3 CootserctByer noHsatuio MI'OBUMK cropland management —
cucTeMa TEXHOJIOTUIl BBIPAILIMBAHUS CEJTbCKOXO3SIMICTBEHHBIX
KYJIBTYpP Ha 3eMJISIX, OTBEIEHHBIX IJIsI pACTEHUEBOICTBA.
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JICHUU BHEIPEHUS YIJIePON-HAKOMUTEIbHBIX TEXHO-
JIOTUII MPUPOIOOXPAHHOTO, OPraHUYECKOTO U BOC-
CTAaHOBUTEJILHOIO CEJILCKOTO XO3SICTBA, TAKUX KaK
MUHUMaJIbHass 00paboTKa, COXpaHEHUE PaCTUTEIb-
HBIX OCTAaTKOB, IPUMEHEHHE CEBOOOOPOTOB, CHIEepa-
oy 1 np. B pazgene 06 U3mMeHeHNSIX 3eMJIeTIONb30-

BaHMa* Tmpeanosaraercs TpaHchOpMalUs BUIOB

3eMJIETIONB30BAHMSI C OTHOCUTEIbHO HU3KUM COJEP-
KaHMEM YIJIepoJa B 3eMJICIIONIL30BAHUS C OTHOCHU-
TEJIbHO OOJIBIIINM COAep>KaHUEM, HAIIpUMep, Iocai-
Ka JIECHBIX HaCaXXIeHUI Ha 0e3JIECHBIX 36MJISIX CEIb-
CKOXO3SIMICTBEHHOr0 Ha3HayeHus (MaliHs — Jec),
3aJIy>KeHUEe MAaXOTHHIX 3eMeJIb (MallHsI — JIyT) U, Ha-
000pOT, pacralika IracTOuI (MaIIHs <> IacTOUIIIE),
ocylieHue (Jiyr — IaiHs), ooBogHeHue (JIyT — TOp-
¢dsHUK) 1 1p. [JIaBHBIM yCIOBUEM ITPOABMKEHUS
TpaHc(OpMaN 3eMJICIIOJIb30BaHMS BEICTYIIAET Ha-
JIMYMe CBOOOOHEIX 3€MEJIbHBIX PECYpPCOB. DTOMY
yciaoBuio oTBedaeT P®, koTopas o06jamaer 3HAYM-
TEJIbHBIM PE3€PBOM CBOOOIHBIX 3aJI€KHBIX 3€MEJb.
Bwmecte ¢c Tem MI3MeHeHMe 3eMJIeN0Ib30BaHMS B paM-
kax 3M3JIX Ha celbCKOXO3SIACTBEHHBIX YTOMbSIX
O3HayaeT MEPEOPUEHTAIIMIO HCIOJIb30BAHUS KOH-
KPETHOTO 3€MEeJILHOTO yJyacTKa C IIPOM3BOACTBA MIPO-
JIOBOJILCTBUS Ha CO3/IaHVE YIJIEPOIHBIX KBOT/ENMHUIL.
BrI00OD B 110J163Y IPOM3BOACTBA IIEPBOTO WJIM BTOPOTO B
YCJIOBUSIX PHIHOYHBIX OTHOIIIEHHI OyIET OIIpeaeISIThCS
GYHKIIMOHATBHOM KOHKYPEHIINUEH 1IeH, KOTOPBIE OTBE-
4aloT 32 9KOHOMUYECKYIO 3(hhEeKTUBHOCTL/TIPUBJIEKA-
TEJILHOCTD JJIsl CEIbCKOXO3SIMCTBEHHBIX IPONU3BOIN-
Teneii. BmecTte ¢ TeM HEOOXOOMMO OTMETUTH, YTO
MaccoBasi II€peOpPUEeHTAIUST 3€MJICTIONIb30BaHMUS Ha
CO3/IaHUe YIJIEPOIHBIX KBOT/EAMHUI] MOXET TOCTa-
BUTb I10JI yTPO3Y NPOU3BOACTBO IIPOJOBOJIBCTBUSI.

INepeunciieHHbIE BBIIIE MEPONPUSATUS B KOHTEK-
cre Kuorckoro mporokosna paccMaTpyBalOT pacTH-
TEJILHOCTD 1 TIOICTUJIAIOIIIYIO TTOUYBY COMPSIKEHHO, KaK
9KOCHUCTEMY, B KOTOPOIl (DYHKIIMOHUPYIOT IMOTOKM U
OCYIIIECTBIISTIOTCS B3aMMOJEUCTBUST pe3€pBYyapoOB yIJjie-
pona. B cenbCcKOXO3SIMCTBEHHOM 3eMJIENOb30BaHUU
HaTUBHASI SKOCUCTEMa TPaHC(HOPMUPYETCSI B aTPO3KO-
CUCTEMY — IIPUPOTHO-TEXHOTEHHbII KOMILIEKC IS
MPOM3BOACTBA CEIbCKOXO3SIMCTBEHHOI ITPOMYKIIVU.
OTMeTHUM, YTO BaxKHYIO POJIb B YIJIEPOIHOM LIMKJIE ar-
PO3KOCHUCTEMBI MIPAIOT arpoOTeXHOJIOTUH, KOTOpPBIE
TECHO CBSI3bIBAIOT 3a7avyy peryJupoBaHUs YIJIePOI-
HOTO 1LIMKJIa ISl YCTOMYMBOTIO TOJIyueHUs /yBeanue-
HUST TPOAYKLIMU CEIbCKOXO3SICTBEHHOTO MPOU3BO/I-
ctBa M cHKeHUsT KoHeHTpanuu I1IT B atmocdepe.
Takum obpazom, rmpakTuka 3 3JIX nMeeT o4eBUTHYIO
B3auMMHY10 (Win-to-win) Beiromy (Lal, 2020).

4 COOTBETCTBYET MOHSATUIO 1IEJIEBOTO BU/IA CEJTbCKOXO3SIMCTBEH-
HbIX yroguii. ComtacHO OelCTBYIONIEMY 3eMeTbHOMY KOIEKCY
P® (pen. ot 14.07.2022 r.), BKJIIOYAET: MAIIHU, 3aJIEXKU, CEHO-
KOCHI, ITacTouIIA.
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BBIZ[C.T[HIOT ABa MCXaHM3Ma CBA3bIBAHMSA yIjIepoda

B IIOYBax: aOMOTUYECKNUIi 1 bnotnueckuit’ (Six et al.,
2002). AGMOTUYECKOE CBI3bIBAHUE OCYIIECTBISIETCS
B pe3y/bTare XMMUYECKUX PeaKlUii, KOTOpbIE Mpe-
Bpatatot nuokcug yriaepoaa (CO,) B TIOYBEHHBIE yT-
JIEpOJIHbIE COENMUHEHMSI, TaAKUe KaK KapOOHAThI KaJlb-
1Sl 1 MarHusi. buotuyeckuii mpoiiecc CBSI3bIBaHUS
ocytectBiasieTcs yepes pukcaiuo CO, u3 atMmoche-
pbI ¢ TTOMOI1IbIO (hOTOCMHTE3a pACTEHUI U HaKOILIe-
HUS B IOYBE OPTAaHUYECKUX PACTUTENbHBIX OCTAaTKOB.
B miponiecce pasnoxkeHust 1 MUKpOOHOM TpaHcdop-
Maluu TIOCJIEIHUX BbIIEIsSIETCS ra3oo0pa3Has ¢as3a
CO,, xoTopas Bo3Bpalaercs B atMmocdepy (rerepo-
TpodHas pecnivpaliusi), a OCTaBIIasICs TBepaas Mac-
ca ¢popmupyer [1OB. Conepxanue I1OB oTpaxaer
JIONTOCPOYHBINT OajlaHC MeEXIy BBICBOOOXICHM-
eM/aMuccueit u nornomieHneM/HakorieHuem CO,.
DTOT OajlaHC BBICTYMAET OOBEKTOM YIpaBICHUS yT-
JIEpOAHBIM LIUKJIOM B pamMKax Meponpusituit 3N 3JIX.
ITpu aTOM GanaHC 3MUCCUS <> TIOMIOIIEHNE ONpee-
JIsileTcsl Kak cpelnHee m3MeHeHue comepxaHus [TOB
3a 20-neTHuit iepuon B BepxHeM 30-CaHTUMETPOBOM
cioe rouB (IPCC, 2000, 2003).

Ompenenenre n3mMeHeHud 3ammacoB ITOB B kate-
TOPUSIX 3€MJIENIOIb30BaHMs IIPU BHITOTHEHUM KJIMMa-
THUYECKUX ITPOEKTOB BBLICTYIAET OCHOBOM IS TIPUHSI-
TUs pelieHuit P@ B o6mactu (hopMUpOBaHMSI/TIPOU3-

BOJICTBA YIJIEPOAHBIX KBOT/ennHUL®. OUeBUIHO, YTO
MIpU3HAHME ITOCIEMHUX Ha MEXIyHapOOHBIX IIJI0-
IIagKax TOProBJIM yriuepoaHbiMu KBoTamMu (Emission
trading, ETS) MoXeT ObITh IOCTUTHYTO B ClIy4ae, ec-
JIV TIOACYETHI OyIyT rTapMOHU3UPOBAHBI C OOIIETIPH-
HSITBIMUA MEXIYHApOAHBIMU IIOAXOJaMM, KOTOpbIE
BKJIIOYAIOT TPU COCTaBisiomue: uamepenue (Mea-
sure), otyeTHOCTH (Reporting), Bepudukauus (Veri-
fication) (MRYV). PekomeHayeMbie MeXXTyHAPOTHBIM
COOOIIIECTBOM MPUHIIMIBI 1 ITOAXOAbI K yUeTy 3ama-
coB ITOB u3noxXeHbl B pyKOBOACTBAX IO YUETY ITap-

HuKoBbIX razos’ (IPCC, 2006) u 1eTaJu3upoBaHbl B
MOCJIEAYIOIINX U3AaHUSIX 10 HauleXalllell mpakTuke
(IPCC, 2003). [Ton rapMoHuU3alMeii TOHUMAETCS CO-
omroneHue ooimux mpasuwin MRV. Kpome HaydHO-110-
3HaBaTEJILHOTO 3HAYEHUsI, ClieJoBaHe TaAKOMY MO/l -
XOJly TIO3BOJISIET OLIEHUTh Kau€CTBO JIaHHBIX C MO3U-
LI CcoImocTaBUMOCTU pes3yiabTatoB yuera IIIT B

5 Kane D. Carbon Sequestration Potential on Agricultural Lands:

A Review of Current Science and Available Practices By Daniel
Kane November 2015. In association with: National Sustainable
Agriculture Coalition Breakthrough Strategies and Solutions,
LLC. http://sustainableagriculture.net/publications (mata 06-
pamenus 22.03.2023).
VraeponHasi emMHUIIA — OOBEM BHIOPOCOB IMTAapHUKOBBIX I'a30B,
n3mMepsiemMblit B ToHHaX CO,-3KB., 00pa30BaBLIMIICS B PE3Y/ib-
TaTe peau3aliyi KJIMMaTUUeCKOTo MpoeKTa (yrjiepoaHasi KBO-
Ta Ha BeIOpoc, aHr1. Carbon credit). https://nesrakonk.ru/car-
bon_credit/ (mara oopaienus 26.03.2023).

7 Revised 1996 IPCC Guidelines for National Greenhouse Gas
Inventories. https://www.ipcc-nggip.iges.or.jp/public/gl/in-
vsl.html (nara obpaienus 22.03.2023).
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pa3HbIX cTpaHax. BaXXHbIM Takxke SIBJISIETCS BbIOOD
crieuMaau3alui U HallMOHAJIbHOW CTpaTeruu pery-
JIMpoBaHUs BbIOpoca u niormnoineHus [1T.

B nocnenHue roabl Tpyrina y4eHbIX, BXOMSIIMX B
MEXIYHApOIHYIO OOIIECTBEHHYIO opraHu3anuio Imo-
OaJiIbHOE TOYBEHHOE IMapTHEPCTBO, WHUIIUMPOBAJa
coznmaHue pertaMeHTa MRV u npoBepku comepxka-
HHUSl OPraHMYEeCcKOro yrjiepojaa B MOYBax CeJIbCKOXO-

3 CTBEHHBIX JIaHllLLIaCI)TOBS’g. Heobxonumo otMme-
TUTh, YTO PEIVIAMEHT HE SBIISIETCS HOPMATUBHBIM,
IMOCKOJIBKY HE IIPOIIEN TEXHUYECKYIO0 SKCIEePTU3Y U
He yTBepxXaeH MeXMpaBUTEIbCTBEHHON TPYNIION
9KCIIePTOB 1o u3MeHeHuo Kiumara (MI'OUK).

B nmomonaHeHue IMOAYEpPKHEM, YTO OTMEUEHHBIE
BhIlIe MexxayHaponHbie MRV npasuna (IPCC, 2000,
2003) HocAT He 00s13aTeIbHBIN 1T UCIIOJIHEHUS, a
peKXoMeHAaTeabHbIN XapakTep. B oTHomennu P®D,
Kak ctpansbl, Bxoasiei B [1punoxkenue I Knorckoro
npoTokoJia, TpedoBanuss MI'OMK Bkirouaror HE0O-
XOIUMOCTb “IIOCTOSIHHO Pa3BUBATh M UCIOJIL30BaTh
HAlIMOHAJIBHBIE CHCTEMBbI Yy4eTa aHTPOITOTeHHBIX

SMMCCUN U a6COpOLMM MAapPHUKOBEIX razos”!'?. Dro
TpeboBaHue Io3uluoHupyer P® B rpymie crpaH
TpeThero ypoBHs (Tier 3) mobanbHBIX IpaBUJI y4eTa
(IPCC, 2006), KOTOpPBIM IIPEIOCTABIISIETCS TIPABO UC-
I0JIb30BaTh HAIlMOHAJbHbIE CTAaTUCTUYECKHE IaH-
HEIE C AeTaIM3alireil Ha pernoHaJIbHOM YPOBHE, CO0-
CTBEHHbIE 0a3bl JaHHBIX 110 3aIlacaM U MOTOKaM yTI-
Jlepona, MoAeAd YIIEPOAHOro IUKJIAa U TIp.
HWraopupoBaHue OIIINU TPETHET0 YPOBHS BIICYET IO~
HuxeHue craryca P® no YposHs 1 u YpoBHd 1-2 u
00s13bIBaeT CJeaoBaTh MEXIYHApPOIHBIM HOpMaMm
ydeTa aHTPOIIOTeHHBIX aMuUccuii u adbcopouum 1IN mo
yMoyaHuio. ClIencTBUEM MOXET OBITh MCKaKeHUE
peabHBIX JAaHHBIX HAllMOHAJIBLHOTO yuera. [Iprumepom
HETAaTMBHOIO MCKAaXEHWSI BBICTYIIAIOT ITyOJIMKALIMK
dakrorpadpmdecku HeOOOCHOBAHHBIX MHTEPITPETALIIIN
nouB P®, kak amureHta CO, mpu NMOTEIUICHUU KJIUMa-
Ta (Zimov et al., 2006). HerqpaBoMepHOCTb 3TOrO MHE-
HUSI COCTOUT B TOM, YTO BBHIBOIBI OCHOBBIBAIOTCS Ha
JIOKAJIbHBIX HaOJIOASHUSAX, KOTOPBIM, IpPU OTCYT-
CTBMHU aHalIu3a reorpamyecKoil mpeacTaBUTEIbHO-
CTH, TIpUAAETCS IIPEyBEIMUYCHHOE ITTO0AIbHOE 3Ha-
yeHue. B neiicTBUTENIBHOCTY KapTHUHA OalaHCa MOTO-
KOB yIJIepolla B MOYBaxX CTpPaHbl HCKIIOYUTEIBHO
MO3an4Ha, 4TO AeaeT HEBO3MOXKHBIM OIIpEeAeIeHIE
TUIIAYHBIX Y4aCTKOB JJis reorpaduyeckmx 3KCTpa-

8 YcnionbsoBatue IMporokosom GSOC MRV TepmuHa “cenb-
CKOXO3SIUCTBEHHBIN JaHAIA(GT” TPOTUBOPEUUT TMPUHITOMY
MI'DUK noHsTUIO “KaTeropusi 3eMJICTIOIb30BaHUSI” U BHOCUT
HEOIPENeJIeHHOCTD B ONpeAeIieHUEe arpO3KOCUCTEMBI KaK 00b-
eKTa yyera.

9 FAO. 2020. A protocol for measurement, monitoring, reporting
and verification of soil organic carbon in agricultural landscapes —
GSOC-MRYV Protocol. Rome. https://doi.org/10.4060/cb0509en
(nata obpaiueHus 22.03.2023).

19COP and/or COP/MOP-FCCC/CP/2001/13/Add13. Decision
20.CP.7 Annex 1 Art 9. https://unfccc.int/resource/docs/
cop7/13a01.pdf (mara ob6pamenus 22.03.2023).
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CTOJIBOBOU, ®UJIb

noxsinuii. B 3Toi cuTyanmuu mIoOalbHBbIE OLIEHKU
MOTYT IIPOBOAUTHCS HA OCHOBE CYMMAapHOTI'O CILIONI-
HOTo y4yeTa 6ajaHca yriaepoja. MccnenoBaHus MeTo-
JIOM CIUIOIITHOTO y4eTa IOKa3bIBaloT, YTO MOYBEI P®
sapisitoTed noonoruteasmMu CO, (HauuoHaabHBI. ..,
2018; Stolbovoy et al., 2014).

Heo6xomuMocTh UCITONIB30BaHMS HAllMOHAJIbHBIX
MOYBEHHBIX 0a3 HAaHHBIX TakKXKe IIOATBEPXKOACTCS
cneunduyecKUMM 0cobeHHOCTAIMU noyB PP, koTo-
pbi€, B CHJIy JOMUHHUPYIOLIETO XOJOAHOIO I'YMUIHO-
ro KJiuMarta, HaKarIuBaloT B 1Ba pa3a 6oJbiire ITOB,
yeM MPUHSTO IIPU OCPEIHEHUU B IIOOAJBHOM Mac-
mrabe (HamuoHanbHbIH ..., 2018; Stolbovoy, 2002).
J1oOGpOBOJILHBIN OTKAa3 OT BO3MOXKHOCTEI TPEThEro
YPOBHSI y4yeTa IPOTUBOPEUYUT MMEIOIIMMCS HallO-
HaJIbHBIM JAHHBIM U CO3JA€T JOIIOJIHUTEIbHbIC PUC-
ku. K mociientHMM MOXHO OTHECTH IIEPCIIEKTUBY
BHEIpEeHUs HEBBITOOHBIX 1J11 PD mameHeHUIT MexX-
JYHAPOJIHBIX MPaBWI U HOPM ydeTa BEIOPOCOB U IO-
DJIOIIEHUS TTAPHUKOBBIX Ta30B, KOTOPbIE IMPUHUMA-
IOTCSI HE BCerma 00beKTUBHBIM I'OJIOCOBAaHUEM CTpaH
Ha MEXIYHapOIHBIX (popyMax.

HecMoTpst Ha nprU3HaHWE OTPOMHOTO 3HAYCHMS
MOYB B YIJIEPOJHOM LIMKJIE, KIUMAaTUYECKUE MPOeK-
ThI TIO HMCIIOJIb30BAHUIO TOUB JJIsI CEKBECTpalluu yr-
Jiepona He ToJyuywiv pa3Butus. Cpenu Npu4urH Ciio-
JKUBIIEUCS CUTYyallMM MOXHO OTMETUTh pa3HooOpa-
31M€ MOYB, CJIIOXXHOCTb IIPOLIECCOB U MEXaHU3MOB
TOIJIOIIEHUSI, OTPOMHOE YMCJIO TTOYBEHHBIX CBOMCTB
U IPUPOIHBIX (haKTOPOB, KOHTPOJUPYIOIIUX HAKOTI-
JIEHUE yriepo/ia v IPOJOIKUTEIbHOCTh BPDEMEHU €TI0
MpeObIBaHMS B OYBE, AUCKYCCUOHHOCTb TEOPUIi 00-
pazoBaHus [TOB.

Paziuyaior Tpu MeXaHM3Ma 3aKPEIJICHUS YIIIEPO-
Ja B TTo4YBe: GU3NYECKUI, XUMUYECKUI I OMOJIOTH-

yeckmii!! (Six et al., 2002).

Ddusnyecku [TOB MoxkeT ObITh CTAGUIN3UPOBAHO
MyTEM €ro KarcyJupOBaHUS BHYTPU IMOYBEHHBIX
MUKPO- U MaKpoarperaToB, IJI¢ OH CTAaHOBUTCS TPYIi-
HOAOCTYITHBIM LISl TOYBEHHBIX OPTraHU3MOB. XUMU-
yecku ITOB MoxeT ObITh ancopOHMpoBaH B IJIMHU-
CTBhIX MUHEpaJIaX MOCPEACTBOM XUMUYECKUX CBSIZEM,
YTO MPENOTBpAIllaeT ero NoTpedjieHrue opraHu3MaMu.
buoxumnuecku ITOB MoxXeT ObITh MIOBTOPHO CUHTE-
3UPOBAHO B CJIOXKHbBIE MOJEKYISIPHBIE CTPYKTYPHI,
KOTOpbIE MOTYT MPETSITCTBOBAaTh pasdjoxeHuto (Bal-
dock, 2000; Paustian et al., 2019; Six et al., 2006).

PaccmoTrpeHHBIE MeEXaHM3MBI  KOHTPOJMPYIOT
npoliecc nomtomieHus: ITOB wiu ero cekBecTpaluio
(IPCC, 2021). ITpu 3TOM IMCKYCCUOHHBIMU OCTAaIOT-
cs BONpochkl O ToTeHIMane mommomeHus [TOB u
MPOAOKUTEIBHOCTU BPpEMEHU, B TeUEHUE KOTOPOTO
HakorieHHBI [TOB MOXeT XpaHUThLCS B TIOUBE.

[orennuan nmomioiueHug [1OB mocraroyHo 1mo-
IPOOHO pacCMOTpEH B psizie oTedecTBeHHBIX (KoryT n

1 OurWorldinData.org.  https://ourworldindata.org.statscrop.com
(maTta obpareHus 22.03.2022).
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np., 2020) u 3apybexHbIx 0030poB (Stewart et al.,
2007). IlpuBoasTcs MpeaBapuTeIbHbIE OLIEHKU CTe-
IIEHU HACBHIIIEHHOCTH OCHOBHBIX TUIIOB ITouB ITOB
cenbckoxoasiictBeHHBIX yroguit ETP (Koryt u mp.,
2020). BMecte ¢ Tem IIpeacTaBJIEHHBIN ITOAXON HeE
MOAIEPXKUBACTCSl APYTUMU UCCleaoBaHUIMU (Stew-
art et al., 2007), KoTOpble OTMEYAIOT HAJIMINE YETKUX
KPUBBIX, OMUCHIBAIOIINX CTaOMJIM3UPYIOIIYIO CIO-
COOHOCTB ITOYB, HO KOHCTAaTUPYIOT OTCYTCTBHE a0CO-
moTHoro nipenena HaceieHns [IOB. ABTopsl Takke
MOOYEePKMBAIOT, YTO HamOoJbliass 3PHEeKTUBHOCTh
HackIeHus mouB ITOB nposiBisieTcst B ITouBax, IojI-
BEPKEHHBIX OOJIbIIEH TeryMU(pDUKAIINHN.

OTHOCUTEILHO OTpaHNMYeHHOEe BHUMaHME UCCIIe-
nmoBaTeleit yaeasieTcsl BOIpOCy YIJIepOTHOTO PBIHKA,
B YaCTHOCTH, OTMEUEHHOMY BBIIIIEC BpEMEHU TIPeOBI-
BaHUs, noroieHHoro [1OB, koTopoe ompenensieT
MIPOIOJDKUTEIFHOCTh TIOYIeHUST BHITOIBI YTIICPOI-
Horo kpemurta (Schmid et al., 2011). ITocTossHCTBO
YCTaHABIMBAET PA3IMIMsI MEXITY BHICOKOKAYECTBEH-
HBIMA ¥ HH3KOKAYeCTBEHHBIMM KIMMAaTHYECCKUMM
MIPOEeKTaMU U SBJISIETCS MUHUMAJIBHBIM TpeOOBaHU-
€M JUIST JOCTOBEPHOI KOMITEHCAITUY BEIOPOCOB YTIIe-
pona ¢ tedeHueM BpeMmeHH. CekBectparnusa [10OB,
BOCCTaHOBJICHNE BOIHO-00JIOTHBIX YTOIWIT OTHOCSIT-
¢S K TIpOeKTaM ¢ KpaTKOBPEMEHHBIM XpaHEHUEM YT-
nepona (MeHee 100 jet). IIpoeKkTHl ¢ WIMTEIILHBIM
xpaHeHueM yriaepoma (6oxee 100 jeT) BKIIIOYAIOT
tpancopmanuio [1IOB B Owmoyroip, yiydineHUe
YCTOMYMBOCTHU B pe3yIbTaTe OITTMHUBAHUS, TIepeMe-

LIEHKE YITIEpOoa B TIIyOOKME TOPU3OHTHI ITOUB'2,

Bce coBpemennsbie mogxonsl cekBectpanuu [TOB,
TaK WJIX WHa4de, 0a3upyroTcs Ha TEOPUM TyMycoo0Opa-
3oBaHus (Opinos, 1990; Tropun, 1937; Stevenson,
1995). Cuuraercs, yto rymyc Ha 85—90% cocTouT 13
TYMUHOBBIX BEIIECTB, COAEPXKAILINX BBICOKOMOJIEKY-
JIIpHBIE, HE BCTpeYalolecs B IPyTUX Cpeaax CoOeIu -
HeHus. ['yMmyc mpencrasiseT co0oil TeTeporeHHYIO
cUCTEeMY TOJUMEPOB pa3HOM CTeNIeHU KOHIESHCAIINH,
UMEIOLINX OOIIMe YePThl CTPOSHUST U BApbUPYIOILINE
CBOICTBa (OTHOCHUTEIBHYIO MOJIEKYISIPHYIO Maccy,
pPa3IMYHBIN XUMUYECKUIA COCTAB U CTEIIEHb PACTBO-
puMocTH). B TtociienHue rombl mpeaioXeHa KOHLIECTT-
TyaJbHO HOBas KOHTMHYaJbHasl MOIEJb, KOTOpas
npencrasisieT ITOB B KauecTBe HENMpephIBHO padoTa-
IOIIIeTO MexaHn3Ma (KOHBeliepa) 1o ImepepaboTKe 1
IMOBTOPHOMY MCITOJIb30BAHUIO OPTraHUKM, OT KpYII-
HBIX OUOTIOJIMMEPOB A0 MPOAYKTOB UX IeTpamalnu,
MOHOMEpPOB, M, HakoHell, CO, (Lehmann, 2015).
MHBIMU cTOBaMM, HOBasI TEOPUSI TIOABEPracT COMHE-
HUIO TIPOlIecC TYMU(PUKALINY, BTOPUYHBIN CUHTE3 U

12Whiting T. Content Marketing Permanence in carbon offset-
ting, explained // Carbon markets. 2022.
https://lune.co/blog/permanence-in-carbon-offsetting-ex-
plained/ (nara o6patenust 22.03.2022).
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CYLLECTBOBaHME cCIleUU(PUYECKUX TyMYCOBBIX Be-
1ecTB B HoyBe. O4eBUIHO, YTO HOBas MOAEIb TPEOY-
eT JajbHeiiiero m3ydeHuss. OgHaKO HeOoOXOdMMO
MMETDH B BUIY, YTO NPOIBIXKEHNE HOBOU TEOPUU HE-
U30€XHO IPUBENET K PEBU3UM M3JI0XKEHHBIX BbIILIE
B3IUIs110B Ha yrpasieHue nortomenueMm [TOB. Ilo-
CJIEACTBUS 3TUX M3MEHEHUU I KCIOJIb30BaHUS
IOYB Ha PBIHKE YIVIEPOMHBIX KBOT MOTYT OKa3aThCs
KPUTUYECKUMU.

ILenp HacTosIIIIE CTaThbU COCTOUT B TOM, UTOOBI
MPOJEMOHCTPUPOBATh IIEPCIIEKTUBY TMPUMEHEHUS
CYIIECTBYIOIINX 0a3 MOYBEHHBIX TaHHBIX KaK OCHO-
BBI JJIs1 pa3pabOTKM HAIlMOHAJIbHBIX CTAHIAPTOB CO-
JepXaHusl, U3MEHEHUs COoAepKaHUsI, MOTeHIIralia
cekBecTpaumm M TIyomHBI ydeta I1OB, a Takke
TpaHchoOpMallMM 3eMJICMONb30BaHUS JUIST  liejeid
KJIMMAaTU4IECKUX MPOEKTOB B PD.

OBBEKTbI M METO/ bl

HccnepoBaHue BHIIOIHEHO B aIMUHUCTPATUB-
HBIX TpaHUIIaX CYOBEKTOB, PACHOJIOXEeHHbIX Ha EB-
poreiickoil Tepputopuu Poccuu (ETP). B pabGore
ucrnosyib3oBaHa HoBelimasi M C miatrdopma [MouBeH-
HbIE PEeCypChl CENbCKOXO3SIMCTBEHHBIX yroguii P®
(T'C ITPCX) (Cron6oBoii u np., 2021a, 6). Croit
IMToussr T C ITPCX BkiIt04aeT HALIMOHAILHBIM 10U~
BEHHBIII MH(MOPMAILIMOHHBII CTaHOApT — EauHbIA
roCyJIapCTBEHHBIII peecTp TMOYBEHHBIX PECYpCOB
Poccuu (Equnslii ..., 2014), npuHsaTbiii MuHUCTEP-
CTBOM CeJIbCKOTO X03siicTBa PM 1 MuHucrepctsom
IIPUPOIHBIX pecypcoB 1 Dkoioruu PD. ATpudbyTus-
Hag 6a3a ganHbIX [MMC ITPCX comepXuT HeoOXomnm-
MbIe I ImoncyeTa 3amacoB I1OB mapameTpsl, BKITIO-
yasi coJiep>KaHWe OpraHMYEeCcKOro yrjiepojaa B MaxoT-
HOM Topu3oHTe (%), MOIIHOCTb ITaXOTHOTO
ropu3oHTa (CM), MOIITHOCTh TYMYCOBOTO TOPM30HTAa
(cm) (Cronbosoii u ap., 2021a, 6). I'eorpacpuyeckas
MpUBSI3Ka JAaHHBIX CBSI3aHA C KOOpAMHATAMU TOYEK
3aJI0XKEHUS TUITMIHBIX Pa3pe30B, OTOOPAHHBIX METO-

JIOM TIPOCTOrO ciydaiiHoro or6opa®® (EouHBIA ...,
2014). B aToM MeTo/ie BEPOSITHOCTD BKJIIOUEHMS TTOY-
BEHHOTO pa3pe3a B BbIOOPKY OAMHAKOBa MPH YCJIO-
BUHM paBEHCTBAa KOMOMHAIIMK CBOMCTB MMO4YB. Bropas
rpyIina JaHHBIX CBSI3aHA CO CPEAHUMU MOKa3aTeisi-
MU TIOYB MOJUTOHA TUITOJIOTUYSCKUX SAMHUI] Kade-
crBa nouB (TEKII), pacnpeneneHHbIX 110 (haiuaib-
HBIM TOJATUIIAM TOYB CEJIbCKOXO3SIMCTBEHHBIX Yro-
qnit (PU3MKO-XUMUYECKUE ..., 1996).

B ciyyasx OTCYTCTBUSI TIPSIMBIX OIpEASICHUN
00BEMHOTO Beca IOYB TMOCJIEIHUI ONpenessiicd Ha
OCHOBE HEJMHEWHON MOIeau IapHOW perpeccuu

BStolbovoi V., McCallum I. Land Resources of Russia // CD-ROM,
International Institute for Applied Systems Analysis, Laxenburg,
Austria and the Russian Academy of Sciences, Moscow, 2002.
https://iiasa.ac.at/Research/FOR/russia_cd/guide.htm (nata 06-
pamenus 02.06.2022).
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MEXIY YACTbHBIM BECOM U COIEPKaHUEM OpTaHnde-
CKOTO yrjIepoda B MHMHEPAJIbHBIX U OPTaHMYECKMX
nouBax P® (Equnslii ..., 2014). AHAJTOTUYHBIN METO,
npakTukyercsa u B apyrux crpaHax (Hiederer et al.,
2009). B ananuse ucnonab3zoBaHo 407 mapaaieabHbIX
onpeneneHuii 00beMHOTO Beca IT0YB M COASPKaHUSI
I1OB. TecHas cBsA3b MeXIy 3TUMHU IOKa3aTeIsIMU
(R?=0.89) onuceiBaeTcs ypaBHeHUEM y = 25.122X2 —
—72.34X + 52.668 u oGHapy:XHMBaeT YyBeJIWYECHUE
00BEMHOTO Beca MpU YMEHBIIEHUM COIepXKaHUS
ITOB (HauuoHanbHBIH ..., 2018). DT0 00BSICHSACTCS
TeM, uto nioteps [TOB (merymudukanms) npuBoaUT
K Pa3pylIeHUIO CTPYKTYPbl U YIJIOTHEHUIO TMOYBHI.
OmnucaHHbIN (hakT uMmeeT OobIIOe 3HAYEHUE s
MOHUTOPUHTa, KOTOPHIN HOJKEH OCHOBBIBATHCS Ha
pacuere 3anacos [1OB o ciosam (kr C/m?, T C/ra).
Hcnionb3oBanue pgaHHbIX copepxaHuss ITOB B %
MIPUBOIUT K OIMMOKAM, ITOCKOJIbKY HE YYUTHIBAET,
YTO Jaxke Mpu HU3KoM conepxkanuu [1OB, Ho BBICO-
KO MJIOTHOCTH ITOYBBI €TI0 3aI1achl OYAyT BEICOKMMU,
TOTIa KakK MpH BeICOKOM coaepxxanum [1OB, Ho Mme-
Hee IJIOTHOM IT0YBe, 3aachl OyayT HEBEIUKU.

XapakTepucTuKu usMeHeHUs coaepxanus [TOB
B pe3yJIbTaTe CENbCKOXO3SIMCTBEHHOM NEATEIbHOCTHU
ornpeaesieHbl Ha OCHOBE OMYyOJIMKOBAHHBIX JAHHBIX,
MMOJTYYEHHBIX COTIOCTaBJICHUEM OJIM3KUX IO YCJIOBHU-
sIM TI0OYBOOOpPA30BaHUS T1ap HATUBHBIX U UCIIOJIb3YE-
MBIX 1TouB (83 HabmoneHwmit) (Stolbovoi et al., 2002).

Pa3zHooOpa3ue mMOYB CeIbCKOXO3SIMCTBEHHbBIX
yroguii npeacTtasieHo ciaoeM Kavectso mous 'NC
ITPCX. TEKII npenctaBisitoT MOBTOPSIIOIIUECS MO
Habopy aTpuOYyTOB U PYHKLIMI, OTHOCUTEIBLHO OTHO-
pOIHbBIE MO KayecTBy (OOHUTET, HOpMaTHMBHAs ypO-
KaHOCTb 3€pPHOBBIX KYJIbTYP) U MPUPOIHO-TEXHO-
JIOTUYeCKUM  (arpoOKJIMMaTUYeCKUil  MOTeHLMal,
CeJIbCKOXO3SIMCTBEHHBIE KYJbTYPbl, T'paHYJIOMETpU-
YECKHUI COCTaB U Jp.) 0COOEHHOCTSIM MouBbl. KapTo-
rpapudeckue enuHULIBl KadecTBa IouB (KEKIT)
BKJIIOUalOT KoHTypa/moauronsl TEKII, BbigeneH-
HbIE Ha KapTe KayecTBa MOYB CEIbCKOXO3SMCTBEH-
HbIX yroauii. Kapra kadyectBa nmouB P® comepXut
10107 TEKII u 54695 KEKII, 4TO COOTBETCTBYET J¢€-
TaJIbHOCTHU reorpaguyeckoro macirada 1 : 300000—
1: 500000 (Cron6oBoii u ap., 2021a, 6). B ucciaeno-
BaHWM WCMOJb30BaHa YacTb KapThl KayecTBa MOYB,
MOKpbIBAIOILIAs ETP, KOTOpas BKJIIOYAET
3607 TEKIT u 7071 KEKII.

Bunpr 3emuennons3oBanuss ETP copMupoBaHbI
Ha OCHOBE 0a3bl JTaHHBIX HA36MHOT'0 TOKPOBA, pa3pa-
6oTtaHHoI 17151 aHaiu3a [ToaHoro GroakeTa yriaepoaa

Poccuun’*.

IMoncuetsl U UMGPOBLIE KapThl BHIMIOJHEHBI B
cpene QGIS u xapakTepusyioT 6a3oBbiii (1990 1.) me-
pUOI BpeMeHU. DTOT MEPUOJ COOTBETCTBYET JaTe OT-

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

cueTta 06s13aTeabcTB PMD 1m0 cOKpallleHHI0 BEIOPOCOB

MapHUKOBBIX ra3os' 510,

PE3VYJIBTATDI

Pexomenmammmun MI'ODUK 1o ydety BBEIOPOCOB M
MOMIOIIEHNSI TMAapHUKOBBIX Ta30B paccMaTpPUBAIOT
o0IIMe TTOAXOAbI, KOTOPhIE JOKHBLI IPUMEHSITHCI B
MaciuTabe CTpaHBbl IJisl onpeAeIeHUST HallMOHATbHOM
CTpaTeruy Ha MEXIYHApOIHBIX IUIOIIAAKaX TOPTOB-
JIV yTJIEPOAHBIMY KBOTaMU. B KOHTEeKCTe BHYTPEHHE-
ro pbIHKA YIJIEPOOHBIX KBOT/€OVHUIL PE3YIbTAThI
ydeTa JOJKHBI ObITh OLIEHEHBI C TOUKHU 3pEHUSI KOJIH-
YEeCTBEHHBIX U KayeCTBeHHBIX xapakTtepuctuk [1OB
Ha KOHKPETHBIX MOJISAX, Y4ACTKAX JIECOMOIb30BaHUS
u ap. B aTux uensix HeoO6XoanMMo co3naBaTh Ooliee
TOYHBIE, SKOHOMUYECKU 3(PPEKTUBHbBIE CIELMATb-
HbIE METOIBI.

3anacel yriiepoia B CelIbCKOXO03SCTBEHHBIX MOYBAX.
PazHoobpasue cenbcKoXo3aicTBEeHHBbIX TTouB ETP
CTPYNIIMPOBAHO MO BUIAM 3€MJIETIONb30BaHUS,
BKJIIOUAsl MAIlHU W TacTOMINA, KOTOPbIE BXOAAT B
yuciio obsi3aTenbHbIX o ctangapry 3U3JIX (IPCC,
2006). Buabl CeHOKOCHI, MHOTOJIETHUE HACAXKICHUS
1 3aJIeXKU IETaJbHO HE MCCIeI0BAIMCh B CBSI3U C OT-
CYTCTBUEM TOYHBIX TpaHUll (HAIPUMEpP, CEHOKOCHI
Ha JIECHBIX TIOJISTHAX, y4yacTKax PeYHbIX MOUM WU
OrPOMHOE YMCJIO OTACIBHBIX 3aJIe3KHBIX IMOJIEH U Ip. ).

Ha puc. 1 noka3zaHa arperupoBaHHasi MOYBEHHAas!
KapTa TeppuTOpum ruccienoBanuii. [lpencrapieHHas
kapta u xapakrtepuctuku TEKII sBasioTcss ocHOBOM
noxacuera ITOB. Kapra nemoHcTpupyeT hparMeHTH -
pOBaHHOE PACIPOCTPAHEHUE CETbCKOXO3SIMCTBEH-
HBIX MMOYB 0€3 ydyeTa OCYIIEeHHBIX TOP(SIHO-TJIeeBhIX
MOYB, MOYB JiecHOTo (oHAa U aAp. JlereHna moyBeH-
HOW KapThl BKJIIOYaeT Mpeodsagaolinue TUIbl Celib-
CKOXO3SMICTBEHHBIX TOYB, KOTOPbIE MPEICTABISIOT
MIaBHBIE arpokjinuMaTuyeckue 30Hbl P®: jecomyro-
BYIO (I€PHOBO-MOI30JUCTHIE), JIECOCTEITHYIO (Cepble
JIECHBIE), CTETIHYIO (YepHO3eMbl TUIMWYHBIE U FOXK-
HbI€), CYXOCTeIHYI0 (KalllTaHOBbIE) U CyOTpomnuue-
CKYIO (KOpUIHEBEIE).

HecmoTtps Ha (pparmMeHTapHOCTb (cM. puc. 1), Ha
MOYBEHHOM KapTe YETKO TPOCIeXUBAECTCS 30HAJb-
HOCTbH II0YB, YTO XapaKTEePHO IJIs ITOYBEHHOTO II0-
kpoBa ETP. Haubomnpimass UHTEHCUBHOCTb CEJIbCKO-
XO3SIICTBEHHOTO 3eMJIETIONb30BaHUS (IOCTUTAIOIIAS
60—80% TeppuTOpUN) OTMEUAETCSI B JIECOCTEITHOI 1

1Nilsson S., Shvidenko A., Stolbovoi V.S. et al. Full carbon ac-
count for Russia. Interim Report IR-00-021. Laxenburg: IIASA,
2000. 201 p. https://pure.iiasa.ac.at/id/eprint/6224/1/IR-00-
021.pdf (mara obpamenus 22.03.2022).

Bykas Ipesunenra PO Ne 666 or 04.11.2020 “O cokpallieHUU BbI-
OpOCOB MapHUKOBBIX ra30B”. http://publication.pravo.gov.ru/Doc-
ument/View/0001202011040008 (mara ooparrenust 22.03.2022).

lé@enepaﬂbﬂmﬁ 3akoH oT 02.07.2021 Ne 296-D3 “O6 orpaHunye-
HUM BBIOPOCOB MapHUKOBBIX Ta3oB”. http://publication.pra-
vo.gov.ru/Document/View/0001202107020031 (mara obGparie-
Hug 22.03.2022).
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JepHOBO- TTOA30JIUCTHIE

Ii Cepble JeCcHbIe

- l‘le[:)HO3eMI)I TUTIINYHBIC

- qepHOSCMI)I IO2KHbIC

KamranoBbie

- KopuuHeBnie

Puc. 1. [TouyBbI ceIbCKOXO3SIMCTBEHHBIX yroauii EBponeiickoii Teppuropun Poccum.
Hcemounuk: cnoit KauectBo nous I'MC mratdopma “ITouBeHHBIE peCypPChI CEIbCKOX03CTBeHHBIX yroauit PM” (Ctoa6oBoii

u 1p., 2021a).

CTEeNHOM’ AarpoOKJIMMAaTN4YCCKMUX 30Hax. B macmrate
KapTbl HC BbIACIAIOTCA ITalllHU U HaCT6I/ILL[a CEBEP-
HbIX PETMOHOB, B KOTOPbIX CEJIbCKOXO3SICTBEHHAs
JeSITeJIbBHOCTh HOCUT OYaroBbIi XapaxkTep.

IIpocTpaHcTBeHHBII pUCYHOK comepxkaHus ITOB
Jlo pacnaiiku (puc. 2-1a) cienyet 30HaJbHOI KapTu-
He nmoyYB (cM. puc. 1). DTo cBI3aHO C TEM, UTO B paB-
HUHHBIX ycinoBUsax ETP ¢ MaccuBaMy OTHOCUTEIBHO
OTHOPOMIHBIX MTOKPOBHBIX OTJIOXEHUN U OJU3KUMU
XapaKTepUCTUKAMU T'PaHYJIOMETPUYECKOTO U MUHE-
paJoru4eckoro cocraBoB cogepxkaHue I1OB B 3Ha-
YUTEJIbHOI CTENeHU KOHTPOJIUPYETCS 30HATbHBIMU
OMOK/IMMATUUECKUMU YCIOBUSIMU, OIPEHcIsIIOLIN -
MU IIPOAYKIIMIO/TIOCTYIUIEHNE (DUTOMACCHI B TIOYBBI
U ee TeIOr€HETUYECKYI0 TpaHC(hOopMalIrio.

B mipoiiecce pacmaiiku eCTeCTBEHHBIX 3KOCUCTEM
conepxanue ITOB uzMeHsieTcs, 4To 0OHapy>K1BaeT-
Cd MO CHIKEHHUIO LIBETOBOI KOHTPACTHOCTU KapThl
(cM. puc. 2-10) Mo CpaBHEHUIO C KAPTOM MCXOIHOTO
comepxxanus ITOB (cMm. puc. 2-1a). BmecTe ¢ TeM 310
U3MEHEHHE JUIIb YACTUYHO ITOBTOPSIET 30HATLHBIM
PUCYHOK, 4YTO MOXKHO OOBSICHUTb OTHOCUTEIHLHO
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OTpaHWYECHHON HoJieii (PU3NIECKA N OMOJIOTMIECKA
nomnomteHHoro I1OB B maxoTHBIX mo4yBax. Perymsp-
Hasi MexaHndJecKast 00paboTKa IIPUBOINT K pa3pyiie-
HUIO CTPYKTYPBI U THTEHCU(PUIIMPYET ITOTEPIO (hu3n-
yecku cBsizaHHoro I1OB. B pmomosmHeHue xumuue-
CKUIi1 COCTaB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp MEHEe
pa3HooOpa3eH Mo CPaBHEHUIO C HATUBHLIMU (DUTO-
eHo3aMu. B pesynbTraTe OTHOCUTENIbHAS OIS XU-
mudecku 3akperieHHoro [1OB Bo3pacTaer.

HN3menenune comepxanusa I1OB 3aBucur ot ero
ucxomHoro comxepxanus (puc. 3). Ilpu atom craTu-
ctuuecku 3HaunmMble norepu IIOB (r = —0.7, p =
= 0.03) npossisoTcs 0oyee BEIpaskeHHO B MOYBaXx C
0OJIBIIIMM COJIepXXaHUEM yriepona. B onpeneneHHo
CTETIEHU 3TOT BBIBOJI CO3BYYE€H C OTMEUEHHOM Bblliie
3aKOHOMEPHOCTBIO 00Jiee MHTEHCUBHOIO HAKOIJICHUS
B nouBax, rnorepsiBinux 6osbiine ITOB (Stewart et al.,
2007; Stolbovoy, 2002a). Bmecte ¢ TeM HeOOXOAUMO
OTMETHUTh, YTO TOYHOCTb allPOKCUMAIIMM HEIOCTa-
toyHa (R? < 0.55) 1 MOnENb TPEOYET YIYUIIEHUS B Ya -
CTU 00Jiee IeTAIbHOTO yueTa (hakTOpOB 3aKperyIeHUs
yrjaepoja B ouBax.
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la 16

_ Conepxanne, TC/Ta
- 10—40
40-70
70—100
B 100—130
B 130160

2a 26

1B
N3menenue .
conepxkanust, TC/Ta v
B —60..-30
—30...—1
—1...1
1-30
30—-60
2B

Puc. 2. Conep:kaHue yriiepojia B CeTbCKOXO3SIMCTBEHHBIX MouBax EBponeiickoii tepputopun Poccuu: nanrHu (1a — HaTMBHBIE
TIOYBBI 10 CEIBCKOXO3SIICTBEHHOTO OCBOEHUSsI, 10 — akTyajlbHO€, COBpeMeHHOe conepxkaHue B 6a3oBbiit (1990 1.) mepuon
BpeMeHHM, 1B — HaKOIJIEHHOE U3MEHEHUE COIEepPKaHUSI B pe3y/IbTaTe CelbCKOXO3SICTBEHHOTO MCIOAb30BaHMSs); MacTOMIIa
(2a — HaTUBHBIE MOYBBI A0 CEJIILCKOXO3SMCTBEHHOIO OCBOCHUSI, 20 — aKTyaJlbHOE, COBPEMEHHOE coiepxkaHue B 0a30BbIi
(1990 r.) nepuon BpeMeHH, 2B — HAKOTUIEHHOE U3MEHEHUE COMIePKaHUS B Pe3ybTaTe CeIbCKOX03sCTBEHHOTO UCITOIb30Ba-

HUSI).

BogieueHue B ceJIbCKOXO3IHCTBEHHOE UCTIOIb30-
BaHME TI0YB JIECOJTYTOBOU 30HBI (I€PHOBO-TTOA30IU-
CThI€, CM. puc. 1), KOTOpble B UICXOTHOM COCTOSIHUU
MMEIOT MaJIOMOIIIHbI! OpraHO-aKKyMYJISTUBHBIN TO-
PU3OHT, IIPUBOIUT K oboraieHuio [TOB maxoTHoro
cjiost (cM. puc. 2-1B). DTO MPOUCXOAUT B pe3yJibTaTe
¢dbopMUpoBaHUS T'YMYCUPOBAHHOIO MaxOTHOIO CJIOS
MocJjie TOMOJHUTEIbHOIO MOCTYIICHUSI KOPHEBBIX
OCTaTKOB, MPUMEHEHUSI OPraHUYeCKUX yIOOpEeHUIA,
un3BecTKoBaHU U ap. (Stolbovoy, 2002b). AHamornd-
Hble TaHHbIE MPUBOAATCS U JJIs MOYB APYTUX CTpaH
(Batjes, 1996).

ITpocTtpaHcTBeHHBIN pUCYHOK conepkaHus [TOB
JIO BbITAca XKMBOTHHIX (CM. pUC. 2-2a) 1 IOCJIe OCBO-
eHus (cM. puc. 2-20) B LIEJIOM IIOBTOPSIET PaCCMOT-
PEHHYIO BBIIIE 30HAJbHYIO KapTUHY B IaXOTHBIX
nouBax. BMecTe ¢ TeM Bblac, Kak 1 pacnaiika, Me-
HsleT KapTuHy coaepxaHus [IOB, yto oTpaxaetcs B
CINIAXXVMBAaHUY 1IBETOBOI KOHTPACTHOCTHU KapThl (CM.
puc. 2-20) mo cpaBHEHUIO C KapTOi MCXOMHOTO CO-
nepxanus [TIOB (cm. puc. 2-2a). Kapruna usmeHe-

Hcxonnoe comepxanue, T C/ra
160

r=-0.7
p=0.03

-80 —-60 —40 20 0 20 40 60
Nzmenenue conepxkanus, T C/ra

Puc. 3. 3aBucumocth nu3MeHeHust conepxxanust [10B B
pe3yabTare pachaiiku OT €ro MCXOIHOIO COIEpPKaHUSI B
HaTUBHBIX ITouBax EBporeiickoit Tepputopun Poccum.
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Ta6muna 1. 3anacel, morepu u noteHuuan noromeHuss [TOB (I'm C/ra) mo cinosiMm B BUIAX CETbCKOXO3SIHCTBEHHOTO
3emienoib3oBanusi ETP

0.3mM 0.3—1.0Mm
Bun

SEMJICNIOND- | ycxon- | akTy- | moTepu r[g::;[ b VOTCHIWAN | | von-| axty- | motepu ngggﬂ b floTeHuIal
A Y P b, MOTJIOILICHUS, A Ty p b, TIOTJIOILICHUS,
S0BaHMA | pgoe | agpHOE |ymIepona % ot I'r CO.sxp. | HOS |ambHOE | yriepona % ot Ir CO-5KE
HCXOIHOTO 2 ’ HACXOIHOTO 2 '

IManrau 8.9 7.0 1.8 21 6.6 5.3 4.0 1.3 25 4.8

ITacTOoua 3.1 2.9 0.3 9 1.1 2.0 1.9 0.1 5 0.4

Cymma 12.0 9.9 2.1 18 7.7 7.3 5.9 1.4 20 5.2

Huil comepxaHust [IOB B pe3ynbraTe Bhinaca (CM.
puc. 2-2B) I€MOHCTPUPYET OTHOCUTEIBHO OIMHAKO-
Boe yMeHblIeHMe coaepxkaHusg I[1OB B pa3HBIX
TEKII. MoxHo mnpenmnoJjiaratb, 4To 3TO CBSI3aHO C
JIOCTaTOYHO OrpaHMYE€HHBIM BO3IEMICTBHMEM BHIIIaca
KMBOTHBIX, HEOOJIBIIIUM TTOTOJIOBHEM CKOTA Y HEUH-
TEHCUBHBIM MOTpeOIeHNEM (PUTOMACCHI.

3amnacel [TOB B 0.3-MeTpoBOM cjio€ HATUBHBIX MTOYB
ETP no pacnamku coctasisiiv 8.9 I'm C (tabin. 1). B
nmoyBax rnactouil 3anackl IIOB B HATUBHBIX ITOYBax
obutn 3.1 I'r C. 3anacer [IOB B 0.3—1.0 M cinoe HaTUB-
HBIX ITOYB 10 pacnamky osutn 5.3 I'r C, a mactoumr —
2.0 I'r C, 4TO cocTaBisIeT MIs MAIIHU U macToui 60 u
65% oT 3amacoB B ITOBEPXHOCTHOM CJIOE.

CenbCKOX0351iICTBEHHOE MCIOIb30BaHNE MPUBE-
JIO K MoTepe yriepona (merymMudpukKaliiu I04B). 3a
BCE BpeMsI UCNOJIb30BaHUs MaxoTHbIX mouB ETP co-
BokyItHbie otepu I1OB coctaBuim 1.8 I't C (okoJto
21% ot ucxonHoro) Ha naiiHe u 0.3 I'r C (moutu 9%
OT UCXOAHOr0) Ha nactouiax. [lomyepkHeM, 4TO OT-
MEUYEHHBIE IOTepu B 2—3 pa3a MEHBbIIle, YeM aHaJlo-
THYHbBIE B 3apyOEXKHBIX Pa3BUTHIX CTpaHaX, KOTOPHIC
KOJIEOIIOTCS B Auamna3oHe 25—75% ot ucXoaHoro co-

JepXKaHKUs yIIepoaa B HAaTUBHBIX TouyBax!”. OTHOCU-
TeIbHO HeBhIcOKue moTepu I1OB B pesyibTaTe ceb-
CKOXO3SIMCTBEHHOTIO Ipou3BoACcTBa B PD cBsi3aHbI ¢
TUTAaHPOBAHVEM 3€MJICTIONB30BAaHMS, TIPOBOIUBIIIEM-
cs1 nactutyramu PocHUMzemmipoekTa 1o 1990 r., Ha-
MpaBJICHHOM Ha 3eMJIEyCTPOMCTBO, BHEAPEHUE MPO-
TUBO3PO3MOHHBIX U YIJIEPOJ COepEratolnx TeXHOIO0-
TUii IPOM3BOACTBA U AP.

Hapsny ¢ moBepxHOCTHBIM 0.3-METPOBBIM CIIOEM,
CEJIbCKOXO3SIMCTBEHHOE 3eMJICTIONb30BAHUE U3Me-
Huo comaepxanue ITOB u B Gojiee TTy0OKMX ropu-
30HTax (cM. Tadi. 1). Tak, moreps I1OB Ha manrHe B
cioe 0.3—1.0 m mocturaet 1.3 I'r C, yTo cocTaBisieT
25% ot wucxomHoro copepxXaHusa. OTHOCHTEITBHO
0oJbllIMe TTOTepU NIYOOKKUX TOPHM30HTOB IO CpaBHE-

7Kane D. Carbon Sequestration Potential on Agricultural Lands:
A Review of Current Science and Available Practices by Daniel
Kane, November 2015. In association with: National Sustain-
able Agriculture Coalition Breakthrough Strategies and Solu-
tions, LLC. http://sustainableagriculture.net/publications (zaTta
obpamenus 22.03.2023).
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HUIO ITOBEPXHOCTHBIM 0.3-MeTpoBOM ciioeM (25% 1o
cpaBHeHMIO ¢ 21%, COOTBETCTBEHHO) COIIACYIOTCS C
CyLLIECTBEHHOU nojei (6osee 60%) depHO3EMHBIX
nmoyB B maxoTHoM ¢oHae ETP, xoTopwle mmerot
MourHbIi (0.8—1.2 M) TYMYCOBBII1 TOPHU30HT.

IToreps ITOB B cioe 0.3—1.0 M Ha macTOMIIIAX CO-
crasiser 0.1 I'm C unu 5% oT ucxomHoro copepxka-
Husi. Menbinue motrepu ITOB Ha mactOoummax o
CpPaBHEHUIO C IAllHEil OOBSIICHSIOTCS OTCYTCTBUEM
MEXaHNYECKOro BO3/I€HCTBHS MaXOThl, COXpaHEHHEM
€CTECTBEHHBIX (DUTOLIEHO30B B YCJIOBUSIX OTpaHU-
YEeHHOTO IIOT0JIOBbSI CKOTa M IIp.

CymmMapnas riotepst I1OB B pe3ynbraTe CenbCcKOX0-
39CTBEHHOM AesaTebHOCTU U3 (.3-MeTpoBOIo CJos
coctaBuiia okoso 2.1 I'r C (cm. Ta6u. 1). Dta BenuuuHa
COOTBETCTBYET TEOPETUIECKOMY (PacuyeTHOMY) ITOTEH-
uuany nomtomieHus: papHomy 7.7 I'm CO,-3kB. CyM-
mapHas rmorepst ITOB u3 0.3—1.0 c10s1 MOYB COCTaBU-
na 1.4 I'r C, 4TO COOTBETCTBYET PacYeTHOMY IIOTEH-
uuany noriomeHuss okono 5.2 It CO,-3kB.
CyMMapHBI TIOTEHUMaJ TIOIJIOIIEHUSI METpPOBOI
TOMIIEN CeIbCKOX03scTBEHHBIX MoYyB ETP paBeH
12.9 I'r CO,-3KB., 9TO COCTABIISICT ITOYTH 8.6 TOMOBBIX

BBIOPOCOB ITAPHUKOBHIX ra3oB B PD'S.

OTMeTHUM, YTO IPUBEACHHBIE BHIIIIE 3HAYCHMS 10~
TeHIMaJa TOIJIOLICHUSI OTPaXalT TEOPETUYECKYIO
BEJIMUMHY JJIs cJiydasi BO3BpallleHus Bcex moyB PD B
HaTUBHOE cocTOosiHME. EcTecTBeHHO, YTO TaKoii clie-
HapUii MpPaKTUYECKHU TPYAHO ocyllecTBUM. BmecTe ¢
TeM TaKOe pPa3BUTHE MOXKET OKa3aThCs MEePCIIECKTUB-
HBIM JJISI TEPPUTOPUIA IerpaadlpOBaHHBIX IIOYB 3a-
JIEKHBIX 3€MeJIb .

IlpuBenennble naHHbBIE (CM. TabJ. 1) MoKas3bIBa-
IOT, 4TO y4yeT 3amacoB U notepb ITOB, orpanuyeH-
HBI MCKIIOYUTENBHO II0BEpPXHOCTHBHIM (0.3-MeTpo-
BbIM CJIOEM, CYILIECTBEHHO 3aHIXaeT (haKTUYeCKOe

18CyMMaprll71 Beiopoc I1I' B 2020 r., mo naHHbIM HarmoHanb-
HOTO KaJacTpa aHTPOMOTEHHBIX BBIOPOCOB, COCTaBUJI OKOJIO
1.5 I'r C (PomaHoBcKast 1 ap., 2022).

o naHHbIM MCX P®, mitommanas 3aIeXXHBIX 3eMeTb COCTABIIS -
eT 44 MJIH ra, U3 KOTOPbIX K BO3BPAILEHUIO B CEIbCKOXO3SIii-
CTBEHHBII 000poT TmaHupyercsds 12 MaH ra. https://asm-
agro.ru/articles/nepahanoe-pole-kak-vernut-v-oborot-zale-
zhnye-zemli/ (mata o6parieHus 26.03.2023).
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conepkanue [TOB B ceTbCKOXO3IMCTBEHHBIX IOYBAX 30BaHUU TpaHchOpMalld BHAOB 3eMJICHOIb30Ba-
P®, ero usmMeHeHUe B pe3ysibTaTe CEJIbCKOXO3sIii- HUS B LEJISIX KIMMATUYECKUX TPOEKTOB.

CTBEHHOTO MCITOJIb30BaHMSI U OLIEHKY ITOIJIOIIAIOIIEe-
ro moTeHuMajaa Io4yB. OYEeBUAHO, UTO HETOJHBIN
YYET ITOTEPh IIPUBEIET K CYIIECTBEHHO UCKAXKEHHOIA,
HeoNpaBIaHHO 3aHIKEHHOM BEJTMYMHE HAKOTIJICHUST
ITOB 1 mouTtn ABYKpaTHOMY CHMXKEHUIO KOHOMMU-
yecKoil 3(pPEeKTUBHOCTU KIMMATUISCKUX ITPOECKTOB
B P®. IlomydyeHHBIe HAMU JaHHBIE MOTYT CIYKWUTh
OCHOBaHUEM IS IPEMJIOKCHUST O BKIIIOYEHUU OoJiee
NIyOOKHUX TOPU30HTOB MMOYB B HallmoHaIBLHEINM CTaH-

napT 1o ydery nornomenus I Otvernm, 4To 310 raTh, YTO B CJIy4ae OTHOCUTEIBHO OIMHAKOBBIX 10Y-
TIPE/UIOXEHNUE HE SIBISICTCS MIMILHE AKaIEMUIHBIM.  peyio_5KONOTMUECKUX YCIOBHI, TpaHChOpMALMs
JleficTBUTENbHO, KaK MOKA3aHO BbILUE, MEPEMELIE~  ranypy B macTOMIIE (3aTyKeHne) TPUBEIET K HAKOTI-
HYE U 3aKPEILICHHE YITIEPOaa B IYGOKNX TOPU30H-  jenyio Goree 19 T C/ra, a mpu TpaHCHOPMAIIMM MTACT-
Tax MOYB CYMTAETCS ONHUM M3 MEPCIIEKTUBHBIX H-  Guina B ceHOKOC — cocTasuT Gosiee 47 T C/ra. [lepeson
CTPYMEHTOB MOBbIIIEHUS] KAYECTBA KIMMATUYECKUX  paniHu B CCHOKOC MOYKET MPUBECTH K HAKOTLIEHHIO 67
npoekTtoBX. Coobuiaercst Takxke 06 nHreHcuduka- TC/ra. CormnacHo npasuiam (IPCC, 2006), oTMeueH-
uuu cenexuuu B CIIA, HanpaBlieHHO Ha yBeanye- HOE HaKOIUIEHUE peanusyeTcs B TedeHue 20 JIeT, T.e.
HHME DIyOMHBI KOPHEBOII CHUCTEMBI CEJIbCKOXO3dii- paccuuTaHHoe exerogHoe nomiomeHue [TOB Gyner
CTBEHHBIX KYJIbTYp A8 3akperuieHus [10OB B my6o-  okoio 1.0, 2.3u 3.3 1 C/ra coorBercTBeHHO. [lepeson
kux cinosax mouB (Lal, 2020). Takum oOpa3om, BHUIOB 3€MJIETIONB30BAHUA B ALY CEHOKOC—ITacTOM-
BBICKAa3aHHOE MPELIOXEeHNEe 00 YBeIMUeHUN myou-  Lle—TnamHg npuBenet K norepsam [TOB B o6patHom
Hbl yueta [IOB B P® BriosHe MPaKTUYHO U COOTBeT-  OTMEYCHHOMY BBILIE TOPsIIKE, T.e. OyAeT CTUMYIH-

Ha puc. 4 nokazaHo pacrpenesieHre CoIepKaHus
ITOB B Bumax celbCKOXO35IICTBEHHOIO 3eMJICHOIb-
30BaHus BO Branumupckoil u Psg3aHckoli oO61acTsx.
Br16op obnacTeit genancs ¢ Leablo IPOAEeMOHCTPHU -
poBath pasnuuus B cogepxanuu I[1OB miasg otnenb-
HBIX BUAOB 3eMilenoib3oBaHus. Bo Bragumupckoit
obyactu (CM. puc. 4a) OTMEYaeTCsl YBEJIUUYEHUE CO-
nepxanusg [TOB B psgoy BHUIOB 3eMJIEITOIb30BAHMS
NamHsI—MacTOMIle—CeHOKOC. MOXHO IIpeamnoJsa-

CTBYET MUPOBOMY TPEHIY. poBaThb HeI‘yMI/I(bI/IKaLII/IIO 1 COITYTCTBYIOIIIYIO ODMUC-
cuto CO,.

Pacnpenenenne comepxanuss [IOB mo Bmpmam

Codeporcanue yenepoda 6 cmpameeuu 3eMJIETIONIB30BaHN Pa3aHCcKoIl 061acT 0OHAPYKNU-

USMEHEHUA 3eMNEN0Nb306AHUA BaeT HaMMEHbIIIee 3HAYEHMEe Ha MacTOUIIAX 10 CpaB-

HEHMIO C TallHell 1M ceHokKocaMmu (cM. puc. 40).
MoxXHO OXUIaTh, YTO TpaHchopMalus ITalllHA B
nacTouile B ciaydyae Psi3aHcKoi 061acTH He OyIEeT Co-
THsIX, KOTOPBIE IOCTATOYHO MONHO PACCMOTPEHBI B 1popoynarsest HakorieHuem TTOB 1 5TOT BapuaHT
HayqHOU JIUTCPATYpE W INPWIOKCHUAX K 3ala4aM e njo3ceT paccMaTpUBATHCS B paMKax 3a1a4d KJIMMa-
KJIMMaTyeckux npoektos (MBanos u ap., 2019). B yyeckux npoekros. IlepeBon maimHu B CEHOKOC
HACTOSILLIEM COOOIIEHUN aKLEHT Cle/laH Ha UCIIONb- CTUMYJIMPYET HaKoIuIeHue okoso 77 T C/ra, a TpaHc-

opManus nactouil B namrHio noutu 30 T C/ra. Ile-
2OWhiting T. Content Marketing Permanence in carbon offsetting, dopmart t /

explained // Carbon markets. 2022. https://lune.co/blog/perma- PEBOJ1 MACTOMIIL B CEHOKOCHI MOXET MPUBECTH K Ha-
nence-in-carbon-offsetting-explained/ (nara obpaiienus ~ KOIUICHUIO oonee 106 T C/ra. MOXHO paccumuTarh, 4TO

TpaZ[I/ILlI/IOHHO IIpakTHKa 3€EMJICITIOJNIbB30BaHUA B
Poccun CcTpounjiaCb Ha rymyc C6epeFaIOLL[I/IX TEXHOJIO-

22.03.2022). B TOOJOBOM BBIPpAKCHUU PACCMOTPEHHbLICE M3MCHCHUA
120 (a) (©)
<
S 100 +67.0 . +76.6 N
= 80
o
% 60 +47.5 ~76.6
%
g 40 —67.0 | +195 -29.9 +106.5
5{ e —_—
O 20
~19.5 475 +29.9 -106.5

(=)

[Mamns  IlacTtoume CeHokoc IMamnga ITacTOue CeHoKoOC
Bun 3emienonb3oBaHusT

Puc. 4. BausHue uameHeHust (TpaHchopmalnm) BUIOB CETbCKOXO3SIMCTBEHHOTO 3eMJIETIOIb30BaHMs Ha conepxkaHue [TOB B
cioe 0.3 m: (a) Bnagumupckast o6actb, (6) PsizaHckast 061acThb.
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[Morenuuan
MOIJIOLICHUS, Cy6bektel ETP
1C/ra

Morenumnana | MockoBckast, UBaHOBCKasi BOJIOrocKast, JIeHMHTpaackast,
HET Hosroponckas, Ceepaiosekast, [Tepmckuii kpaii

<10 Openoyprckast, [Tensenckas, [1ckoBckasi, Pecriyonuku: Anpirest,

ApxaHrenbckasi, ActpaxaHckasi, Bonrorpanckast, KanmHuHrpanckasi,
Kanyxckasi, Kuposckasi, Komcrpomckasi, KpacHonapckuii kpaii,
Mypmanckasi, HeHeukuii aBroHoMHBbIIT OKpyT, Hukeropozckasi,

BawkopTocran, Yamypackast, Kanmeikust, Kapenns, Komu, Mapuii
91, Mopnosusi, PoctoBckast obnacte, Psizanckasi, Camapckasi,
Caparosckasi, CmoneHckast, TBepckast, Tynbckasi, S pocnaskast

10-20

Bpstnckast, Bnanumupckasi, UBanosckast, Kypckast,
Opnosckast, CraBpornonbcKuii Kpaii. Pecriyonuk: larecra,
Hurymckast, YeueHckast

20-30

Benroponckas, YibssHoBcKast. Pecryommku: CeBepHast
Ocetusi-Ananust, KapauaeBo-Yepkecckast

30—40

Bopownexckast, Jlunenkasi, Tam6oBckasi,
Kab6apnuHo-bankapckas Pecriy6amnka

>40 Pecniy6nuka Tatapcran

Puc. 5. ParnzkupoBanue cyobekToB EBporieiickoii Tepputopun Poccuu no norenumany rnoriomeHust [I0OB B cekrope “M3me-
HEHME CeJIbCKOX03sICTBEHHOTOo 3eMiienioib3oBanus” 3MU3JIX (mmairHs — nacTouiie).

conepxanust [TOB coctasar 3.8, 1.5u 5.3 1 C/ra coot-
BETCTBEHHO.

3aMeTuM, YTO pacCUMTaHHbIE BapUAHThI €XKeTo/-
HBIX M3MeHeHui comepxkaHust [1OB B pesynbrare
TpaHcOpMallMM BUAOB CEJIbCKOXO35IHCTBEHHOIO
3eMJIETIOIb30BaHMSI TOPA3/I0 BhIIIE MPOTHO3UPYEMBIX
oueHoK HakoruteHus1 [IOB B pesynbraTe mpuUMeHe-
HUST MomuGUKALUi 3eMJIETIONb30BaHUSI, KOTOPbIE,
Kaxk npaBuiio, MmeHblire 1.0 T C/ra (Koryt u np., 2020;
Lal, 2020). 910 gemaeT TpaHc(oOpMaLIIO BUOOB 3eM-
nenonb3oBaHusa B pamkax 3M3JIX skoHOMHYECKH
0oJiee NpuBJIeKaTEIbHOIM ¢ TOYKY 3pEHUS TIPOU3BO/I-
CTBAa YIVIEPOMHbBIX KBOT/E€IVHMII.

I[IpuBeneHHBII aHaNM3 HA JaHHBIX (CM. puc. 4)
MEePCIEKTUBEH IJIs1 OLIEHKH TTOTeHIIUaNa U3MEHEHUS
3eMJICIOJIL30BaHUA B 1iesisix HakoruieHus ITOB. Cre-
JIyeT TMOAYEPKHYThb, UTO MEPOIPUITUSI B CEKTOpE
3M13JIX, HanmpaBiaeHHbIC Ha CTAa0MIM3anio OajaHca
yrjiepoja, B KJIMMaTUYECKMX IIPOEKTax He MMEIOT
CMBIC/IA, TOCKOJIBKY HE CO3[al0T HOITOJIHUTEIbHBIX
YIJIEPOIHBIX KBOT/CIUHUIL.

Ha puc. 5 npencrasieHa Kapra, Ha KOTOpOi1 Ae-
MOHCTpUpYETCs paHxXupoBaHue cyobekToB ETP mo
noTeHumany nomomieHust [TOB B ciyyae ncnonb3oBa-
HUS TpaHcOopMalliid BUIOB CEILCKOXO3SMCTBEHHOTO
3emiienionb3oBaHus. Ha kapre (cM. puc. 5) mokasaHo,
YTO MepeBO/I, MalllHU B TTacTOMIIA B 47 U3 54 cyObeKTOB
ETP npusenet Kk HakoruieHH1o [I0OB B konnyecTBe OT
10 mo 6oitee uem 40 T C/ra, mist ocraBIIUXCST 7 CyOb-
€KTOB, B KOTOPbIX JIECOXO3SIICTBEHHAS AeSITEIbHOCTD
npusena K HakoruieHu1o ITOB noTeHLan norionie-
HUS He BhIsIBIIsIeTCs. OUueBUAHO, YTO MCITOJIL30BaAHUE
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onuuii TpaHcopMalliy BUIOB 3eMJICHOIb30BaHMS
He SIBIIIETCd pPEKOMEHIalMel M IOJKHO OCHOBBI-
BaThCsI Ha IEeTaJIbHBIX COLIMAIbBHO-3KOHOMUUYECKUX,
9KOJIOTMYECKMX U IPYIUX KpUTepusix. BMecrte ¢ Tem
1eJ1eCO00pa3HOCTh BBIOOpA 3TOM OMIIMU C SKOHOMU-
YeCKOil TOYKM 3peHUS OyIeT OINpene/IsIThCS BETUIN-
HOM1 TToTeH1IMana cekBectpauuu ITOB.

OBCYXIEHHWNE

OCHOBHBIM acCITeKTOM aHaJIM3a BBICTYMAET IJIaB-
HBI BOIPOC, 3aKII0YAIONINICS B TOM, COOTBETCTBY-
JOT JIN UMEIOIINeCsT HallMOHAIbHBIC JaHHBIE COmep-
kaHus [1OB B celbCKOX03s1HiICTBEHHBIX TTOoYBax P®
MexayHapogHoMy ctaHaapty MRV. Ecnu na, To Mo-
TYT JIM TIOOXOABI U PE3YJIBTAThI TIPOBEACHHOTO HAMU
WICCIEMOBaHMSI UCITOIb30BAThCA: a) IS TUTAHWUPOBA-
HUSI KJIMMAaTUYEeCKMUX MPOEKTOB U 0) JIsT 000CHOBA-
HUS TIPOM3BOICTBA YIJIEPOAHBIX KBOT/COIWHWI] Ha
MEXITyHapOIHBIX Iiomaakax Toprosiau (ETS)?

J1y1s1 oTBeTa Ha IVIaBHbBIN BOIIPOC HEOOXOOMO MpPO-
aHAJIM3UPOBATh CYIIECTBYIOLIYIO B PD npakTnky nzme-
peHuit, oryeTHocTU U Bepudukaunu (MRV) conepxka-
Hus [TOB B cenbCKOX031ICTBEHHBIX [TOYBAX.

H3zmepenue. Poccusa obmagaer orpomMHoi 0a3oit
JaHHBIX MHOTOJIETHUX M3MEPEeHUI comepXKaHUs
ITOB B CeIbCKOXO3SIMCTBEHHBIX ITOYBaX, KOTOpPBIE
TOJIyYEeHEI B pe3yJIbTaTe CIUIOITHBIX ITOYBEHHBIX Che-
MOK 1 aHAJIM30B 00pa3110B B NpodheCCUOHATBHBIX JIa-
o6oparopusix. Tak, 1o 1990 r. ocHOBHbIE pabOTHI MPO-
Boawiauch umHCTUTyTamMmu  PocHMMWM3emmpoekra,
KOTOPBIMU OBbLIO BBITIOJIHEHO ABa ITOJHBIX Typa 00-

Ne 4 2023



578

CJIEDOBaHUS CEITbCKOXO3STMCTBEHHBIX ITOYB CTPaHBI U
ee oTIeNbHBIX obsacTteii. B cepequne 90-x rogoB 3a-
BEPIIWJICS YETBEPTHII TYp oOcaemoBanuii. B HacTos-
mee BpeMsI OOCIeTOBaHUSI CEIbCKOXO3SICTBEHHBIX
TOYB MPOBOAITCS ceThio ArpoxumMiieHTpoB MCX P®D B
paMKax roCcynapCTBEHHBIX nporpaMmz"zz. B o6cneno-
BaHUM IIPUMEHSIETCSI KOMIUIEKC COBPEMEHHBIX METO-
JIOB, BKJIIOYAsI MUCTAaHIIMOHHOE 30HIMpPOBaHUE, Ha-
3eMHBIe 00CJIeOBaHUSI, TUIPOMETEOPOJIOTMYECKUE,
cOop 00pa31oB II0YB, 1a00PaTOPHBIC UCCIICAOBAHUS,
CTAaTUCTUYCCKMIT aHaIn3 TaHHBIX U JIP.

CiroxxmBIIasicsl IIpakTUKa MOHUTOPHWHTA COCTOSI-
HMS TIOYB CEJIbCKOXO3IMCTBEHHOro Ha3HayeHuss P®D
BKJTIOJAET OIIpeNieIeHNE COASP>KAHMS OpTaHNMISCKO-
TO BelllecTBa M 00beMHOTO Beca mouB. COOp TaHHBIX
TIPOBOIMNTCS IO (PMKCHUPOBAHHOI CETM MOHUTOPWH-
TOBBIX Y9aCTKOB ¢ YHU(PUIIMPOBAHHBIM METOIIOM OT-
Oopa cMeIaHHbIX TOYBEHHBIX 00pa3IoB ITaXOTHOTO
ropu3oHTa. OToOpaHHBIC 0OPAa3IIBI NCCIICIYIOTCS B JIa-
OopaTopy METOIOM MOKPOTO OKWCICHUSI OMXpoma-
ToM Kanus (Meton TropuHa). B HacTosiiee BpeMs 1e-
PUOOMYHOCTL ONTPOOOBAaHMS TIOUB cocTapiseT 10 Jer.
PesynbTaThl IIpencTaBisiioTcs B (OpMe CPEeaHEro Co-
JIep>kaHUsI TyMyca B ITAXOTHOM T'OPHU30HTE IOYB CEJIb-
CKOXO3SIICTBEHHBIX YTOOWii MyHHUIIUIIAILHOIO (amaMu-
HUCTPaTUBHOIO) paiioHa 1 cyobekTa PD. PaccMoTpeH-
Hasi CHUCTeMa TOCYIapCTBEHHOIO  MOHWUTOPHHIA
conepxxanus [TOB 3emens ceTbCKOX03IMCTBEHHOTO Ha-
3HAYEHMsI MOXET OBbITh agalTUPOBaHa K TPeOOBaHUSIM
MI'®MK 1 ncronp30BaThCsl B HAIIMOHAJILHBIX COO0-
IIEHUSX, a TAKXKe MIPUMEHSITBCS OIS TJIaHUPOBAHUS
KJIMMAaTU4YeCKUX IIPOEKTOB.

IIpuBeneHHble B MCCIEAOBAHUM HAaHHBIE IIepe-
CUMTaHbI Ha cCTaHIapTHYIO I1youHy (0.3 M) 1 TOII0JI-
HEHBI TaHHBIMHM COJIEP>KaHUSI OPTraHUYECKOTO YIJIe-
pona Ha rnyouHe 0.3—1.0 M. B HacTosI1Iee BpeMst 3TU
naHHbIe BxoaaT B 0a3y maHHbIX [ IC ITPCX u mpoxo-
IISIT TOCYIAapCTBEHHYIO peructpaimio. B nampHeiimem
9TU JAaHHBIE CICAYET agalTUPOBATh K TpeOOBaHUSIM
MI'®DUK miag co3zmaHusg HaLMOHAJIBLHOUM 0Oa3bl IMoY-
BEHHBIX JaHHBIX KIMMAaTUIECKNX ITPOEKTOB.

B wacTti TOYHOCTM OIIEHOK 3aIlacoB yrjepoja Ha
HaLlMOHAJIbHOM YPOBHE, a TaKXKe B MacllUTabe KpyII-
HBIX pernoHOB (Hampumep, ETP) makcumanbHO 10-
CTMKMMBIM YPOBHEM OLIMOKM MOXHO cuuTtaTh 10%
(cpenHsisi TOYHOCTD OIIpeAeieHUs] TyMyca B IOYBax
MmeTonaoMm TopuHa). Heo6xonmMo oTMETUTh, UTO, MC-
MOJIb3yeMBblIe JIJIsI HAlIMOHAJILHBIX pacYeTOB COJIepKa-

21l'[p1/u<a3 Muncenbxo3a Poccun ot 24.12.2015 Ne 664 “O06
yTBepXineHun Ilopsinka OCYIIECTBIEHUSI TOCyIapCTBEHHOTO
MOHUTOPUHTA 3eMeJb CeIbCKOXO3SIMCTBEHHOTO Ha3HauyeHus”
(3apeructpupoBatno B MuHiocte Poccuu 21.03.2016 Ne 41470).
https://legalacts.ru/doc/prikaz-minselkhoza-rossii-ot-
24122015-n-664/ (nata o6pamenust 22.03.2022).

22CDenepaﬂbeu71 3akoH ot 30.12.2021 r. Ne 475-D3 O BHeceHUU
M3MEHEHMWI B OT/IEIbHBIC 3aKOHOIATEIbHBIE aKThl Poccuiickoii
®enepauun.  http://www.kremlin.ru/acts/bank/47493
obpamenus 22.03.2023).

CTOJIBOBOU, ®UJIb

Hus [10B KoJuleKIMM NTOYBEHHBIX pa3pe3oB?® (Stol-
bovoi, 2002) co3maBaauch MO NPUHIMITY JOCTYITHO-
CTM JaHHBIX 0€3 MX CTAaTUCTUYECKU OOOCHOBAHHOM
MPENCTaBUTEIbHOCTU, HAIPUMEP OTOOpa CpPEedHUX,
IUIONIaJb B3BELIEHHbIX 3HAYEHUM [JI MOYB U Ap.
IMTonxon 1o NpuHUMITY AOCTYITHOCTH MCITOIb3yeTCs 1
IIpd Cco3daHMU IIoOaNbHEIX Koyutekiuii (Batjes,
1996). B utore BappbupoOBaHNE COAEPKAHUS yIIepoaa
JUIST OTAEJILHBIX ToYB, HarmpumMmep Gleisoil B miooaib-
Hoil koyexkumu Tpesbimaer 150% (Batjes, 1996).
OueBUIHO, UTO PACUYEThl, OCHOBAHHbIE HA TAKUX HE-
OIpeAeIeHHbIX JaHHBIX, HOCSAT OLIEHOYHBIN Xapak-
Tep U pacCyXIeHUsI 00 UX CTaTUCTUYECKOU TOCTO-
BEPHOCTU BECbMa YCJIOBHBI.

Omnpenenenne nameHeHuit cogepxanust [TOB ns
KOHKPETHOIO KJIMMAaTUYECKOIO IIpOeKTa TpedyeT
3HAYUTEJIBHOM TOYHOCTH, ITOCKOJIBKY Pe3yIbTaToOM
IMPOEKTAa BBHICTYIIAeT BEC TOBapa — BeC MPOU3BEICH-
HOM KBOTBI/YIJIEpOOHOM eguHMIEBI. B Hacrosiiee
BpeMsi Ha (poHe 00Iero MOHUMAaHMS IIOIXOIOB U3Me-
peHunit u3mMeHeHuii cogepxkanuss I1OB mexmyHapon-
HBIIA KOHCEHCYC Ha HOPMBI IIPOM3BOACTBA MOCIECIHIX
OTCyTCTBYeT. Ilpy 3TOM B 4MClle IIABHBIX IPOOJeM
BBICTyIAlOT: 1) BKOHOMUYECKasl IIeJIeco00pa3HOCTh
omnpenejieHUsT u3MeHeHUi coaepxanus IIOB wu
2) HoCTOBEepHasI BOCHPOM3BOAMMOCTL  PE3y/IbTaTOB
orpeAesIeHYsI.

Pexomenayembrit MI'OUK (IPCC, 2003; 2006)
CTaTUCTUYECKUI ITOOXOH HOCTOBEPHOIO OIIpeaesie-
HUST HEOOJIBIIINX U3MEHEHU B OOJILIIMX 00BbeMax CO-
nepxaHust I[TOB TpebyeT orpoMHOro 4yuncia onpeae-
JIEHUI1, 4TO JeJIaeT CTOMMOCTh UIEHTU(DUKAIIUY KBO-
ThI/YTJIEPOIHOM €MUHULIBI 3aIIPETUTEIBHO OOJIBIIION.
Tak ctroumocTtb onpeneneHusi 1 T C B 0.3-MeTpoBOM
cioe maxoTHeIX ImouyB EC BapbupyeT B MHTepBaje

241—643 EBpo?*. Brplcokasg CTOMMOCTb, IIPU LIEHE
KBOTBI/YIJIEPOMHOM €IUHUIBI Ha PBIHOYHBIX ILJIO-
mankax ETS paBHoit 30—50 EBpo/T C, nenaert ee
IIPOM3BOICTBO 3KOHOMMYECKN HE BBHITOMHBIM. I1po-
OjieMa JIOCTOBEPHOIf BOCITPOM3BOIMMOCTH OIIpeae-
neHus usMeHeHuit ITOB cBsg3aHa co 3HAYUTENbHBIM
IIPOCTPAHCTBEHHLIM BapbUPOBAHUEM ITOYBEHHBIX
CBOICTB Ha HEOONBIINX PACCTOSIHUSIX B IIpeeIax Io-
1. B aTux ycinoBusix usMmeHeHnue coaepxanusi [10B
MOXKET OBITHb CJICACTBHEM CMEIIeHMUsI TOYeK oTOopa
npo0 MouyB IIPU IMMOBTOPHOM onpoboBaHuu. K coxa-

BStolbovoi V., McCallum I. Land Resources of Russia // CD-
ROM, International Institute for Applied Systems Analysis,
Laxenburg, Austria and the Russian Academy of Sciences, Mos-
cow, 2002.
https://iiasa.ac.at/Research/FOR/russia_cd/guide.htm (maTta
o6pareHus 02.06.2022).

24Stolbovoy V., Montanarella L., Filippi N., Jones A., Gallego J.,
Grassi G. Soil sampling protocol to certify the changes of organ-
ic carbon stock in mineral soil of the European Union. Ver. 2.
EUR 21576 EN/2. Office for Official Publications of the Euro-
pean Communities, Luxembourg. 2007. 56 p. ISBN: 978-92-79-
05379-5. https://esdac.jrc.ec.europa.eu/ESDB_Archive/eu-

(mara soils_docs/other/EUR21576_2.pdf (mata oOpaiieHus
26.04.2023).
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JIEHUIO, TOCTOBEPHAasi BOCIPOU3BOAUMOCTh OIIpEAe-
sgenust usMeHeHuii ITOB pykoBoactBamu MI'OUK
He obcyxnatoTcsa. Takum obpaszoM, mpeaaraeMblid
MI'®UK cratrcTUdecKuii IIoaxon onpeaciieHusT 13-
MeHeHui coaepxanus ITOB Henmb3st mpu3HATH IO -
HOCTBIO JOCTAaTOYHEIM, Y OH TpeOyeT CYIIeCTBEHHOM
10pabOTKU.

B HacTosiiiee BpeMs IipemiaraeTcsi KOMIUIEKCHBIN
MOIXOI OIpeaecHUs 3MeHeHni conepxanus I1OB,
KOTOPBII BK/IIOYAET IUIOIIAAHYIO paHAOMMU3AlLNIO U
KOOpAMHATHYIO Treorpadmyeckyio (pukcaimio IIio-
IIAA0K OIIpoOOBaHUs, COOMIOACHME CTaHAAPTHBIX
DIyOMH U IIPOLEAYP paHAOMU3MPOBAHHOIO OTOOpa
CMEIIaHHBIX 00pa3loOB MOYB, METOHOB JIabopaTop-

HBIX MCCIeN0BaHUIt?, MeTom MmpolIel NMPOBEPKY B
HMrtanuu u npennaraetcs mist ctpad EC. Paccmarpu-
BaeTcs MepCIeKTUBa aganTalny Metona B PD.

Omuemnocms. Pe3ynbTaTel 00CIeTOBaHUIA, BBI-
MOJIHEHHBIX B ITPOLIecce MPOBEACHUS TYPOB 00CIea0-
BaHUs 10 1990 r., apxuBUPOBaHbBI U TOKYMEHTUPOBa-
HBI B psiae oboOmammux myoaukannii (KpbsuiaTtos,
1998; dusnko-xuMudYeckue ..., 1996). JlaHHbie n3Me-
peHuii, roayyaeMble ceTbio (102 opraHnuzauuu) Arpo-
XuMLIeHTpoB, nepenaotcs B MCX P® (Emgunag ...,
2020) 1 pacpoCTpaHsIIOTCS 3aMHTEPECOBAHHBIM Op-
raHu3auusiM MUHUCTEPCTBA MPUPOIHBIX PECYPCOB U
Okosiornu PP, PepepanbHoil ciayxbe rocygap-
CTBEHHOI perucTpaluu, KagacTpa U KapTtorpaduu
P®, PocnpuponHanzopy mjisi GopMUpOBaHUS U 00-
HOBJICHUSI TOCYTIapCTBEHHBIX MTH(POPMAIITMOHHBIX pe-
CYpPCOB.

Bepuguxauua. Tlon Bepudukaumeii IMOHMMAIOT
“IIpoBepKy”, IIpU KOTOPOM TeKyllee H3MepeHUe
CPaBHMBAETCS C paHee COXpPaHEHHBIM.

Onyo6nukoBaHHble naHHble (Kpbuiatos, 1998;
dusuko-xuMmaeckue ..., 1996) comepxar aHaIM3
muHamuku [TOB 3a 1970—1990 rr. Haunnast ¢ 1993 1.
B P®D exxeronno nznaercss HaumoHaisHBII TOKITam 00
VCIOJIb30BAHUN U COCTOSIHUU 3€MEIb CEIbCKOXO-
3giicTBeHHOro HasHadeHus (Hoxian ..., 2022). lo-
KJ1aJ TIepUOIMYEeCKHN MyOJIMKyeT NaHHBIE 10 COmep-
xkanwuio [TOB. HannoHanbHbBIM 1OKJIAI pa3MeniaeTcs
B MHTepHeTe M HaxoguTcs B CBOOOTHOM OOCTYIIE,
YTO MO3BOJISIET BepuUIIUPOBATh TUHAMUKY COIEP-
xanug [TOB.

IIpuBeneHHBIE B CTaThe JAaHHBIE IO COAEPKAHUIO
ITOB B cenbckoxo3giicTBeHHBIX MoYBax PD Bepudui-
LIMPOBAJIUCh C paHee OMyOJUMKOBAHHBIMU JaHHBIMU
PocHUHzemnpoekra (KpbematoB u ap., 1998; ®u-
3UKO-XUMHUYECKUe ..., 1996). JIyIsT comocTaBUMOCTH

25Stolbovoy V., Montanarella L., Filippi N., Jones A., Gallego J.,
Grassi G. Soil sampling protocol to certify the changes of organ-
ic carbon stock in mineral soil of the European Union. Ver. 2.
EUR 21576 EN/2. Office for Official Publications of the Euro-
pean Communities, Luxembourg. 2007. 56 p. ISBN: 978-92-79-
05379-5. https://esdac.jrc.ec.europa.eu/ESDB_Archive/eu-
soils_docs/other/EUR21576_2.pdf (mata oOpalieHus
26.04.2023).
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maaabple PocHU M 3emnpoekTa OBIIM TIPUBEACHBI K
ctaHgapTHoMy cioro 0.3 M. O0cyxXIeHrue METOIOB U
IeTanu Tepecdera onybnmkoBaHbl paHee (Hamumo-
HaJIBHBIHA ..., 2018; Stolbovoy, 2002). Pazmraus pe-
3ynbTaToB B copepxkanuu I1OB cocrasmm 5%.

Takum 00pa3oM, UCIOJIb30BAHHBIE BBIIIIE HAILIMO-
HaJIbHbIE 0a3bl JaHHbIX coaepxkaHus [TOB cooTtBeT-
CTBYIOT TpeOOBaHMUSIM MEXIYHApOIHOIO CTaHAapTa
MRYV. B yactu cobmoneHns Moaxoa0B ydeTa aHTpO-
TMOTeHHbIX dMUccuii u adcopouuu I1I, BbITTOMIHEH-
HOe HaMU UCCIieJOBaHe COOTBETCTBYET peKOMEHIa~
s MIT'OUK (IPCC, 2000, 2006).

[NpemioxeHue 0 BKIIIOUEHUU MOAIIOBEPXHOCTHO-
ro cios 0.3—1.0 m B HammoHanbHbBIM cTaHAAPT y4eTa
nornoiieHus INT" orBevaet pekomeHaanuu MI'DMK
0 HEOOXOIMMOCTH “TIOCTOSTHHO Pa3BUBATh U UCIIOJIb-
30BaTh HAIIMOHAJIbHBIE CUCTeMBI yueTa”. TakuMm 00-
pa3zoM, MoJydeHHbIe Pe3yJbTaTbl MOTYT OBITh MpPe-
CTaBJICHBI Ha MeXXIyHapOOHBIX IUIOIIAAKAX TOPTOBINA
yrneponHbiMu KBoTamu/enuauniamu (ETS).

BbIBOJbI

Ananus 3anacoB ITOB B cenbCcKOX031CTBEHHBIX
IOYBax B paMKaX MEPOIIPUSITHUIA, IPOBOIUMBIX B CEK-
tope 3M3JIX, BBICTYNAET TJIaBHBIM JJIST TIPUHSITHUS
pelIeHuit B 00JIaCTU OpraHU3aluU KINMaTU4eCKUX
npoekToB. IIpu 3Tom ob6iue 3amacel ITOB onpene-
JISTIOT HAIMOHAJBbHYIO CTPaTervuio IUIAHMPOBAHUS
CHUZKEHUSI SMUCCUM U yBeIWUeHUs nornoineHus [T
MMOYBaMU.

IToka3zaHO, 4YTO CEIbCKOXO3SMICTBEHHBIE TTOYBbI
ETP conepzxanu B 0.3-MeTpoBoM ciioe 6azoBoro 1990 r.
7.0 I'r C na maxotHbIX yrogbsix u 3.1 I'r C Ha macr-
OMIIHBIX 3€MJISIX. 3a BECh MEPUOI CEIbCKOXO03sii-
CTBEHHOTO McHoab30BaHus comepxanue [IOB cau-
sunoch Ha 1.8 I't C (21% oT MCXOIHOTO CoaepKaHMsI)
1 0.3 I'r C (9% OT UCXOTHOTO COAEpKAHUS), COOTBET-
crBeHHO. CymMmapHast motepst [I0B u3 0.3-meTpoBo-
IO CJ1051 TIOUB B PE3YyJIbTaTe CEJIbCKOXO3IMCTBEHHOM Ae-
SITETLHOCTU cocTaBuia okosio 2.1 I'r C. Orta BenmuunHa
COOTBETCTBYET TEOPETUIECKOMY (PacuyeTHOMY) ITOTEH-
uuany nomtoweHus T paaomy 7.7 I' CO,-3KB., 4TO
B IISITh pa3 IIPEeBbIIIAeT COBOKYIMHBINM BEIOPOC ITapHU-
KoBbIX Ta3oB P® B 2020 r. CymmapHas notepst [1OB
n3 0.3—1.0 cirosg mouB cocraBuia 1.4 I'r C, 9To cooTt-
BETCTBYET IIOTEHUMaJy IIOIJIOLIEHUSI  OKOJIO
5.2 I'r CO,-3kB. CyMMapHbIil NOTeHIMAa MOIJIoLIe-
Hus 1.0 M moBepxHocTHOM Tommei mouB ETP paBen
12.9 I'! CO,-3KB., 4TO COCTaBJISIET MOYTU 8.6 CyM-
MapHbIX BbIOpocoB I1I' 8 P® B 2020 r. OueBUAHO, YTO
JIaXXe YaCTUYHOE BO3BpALIEHUE 3TOTO YIJIEpoIa B
ITOB MoxeT crmoco0CTBOBATh BBHIIIOJHEHUIO 00s13a-
TeabcTB PD 110 cokpaleHuio Beiopocos 1T

IlpuBeneHHble AaHHBbIE JI€MOHCTPUPYIOT, UTO
y4eT 3amacoB U notepb [1OB, orpaHUYeHHBINH TTO-
BEPXHOCTHBIM (.3-METPOBBIM CJIOEM, CYLIECTBEHHO
3aHmKkaeT akrudeckoe coaepxanue ITOB B cenb-
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CKOXO3SIMCTBEHHBIX MMouBax P®, ero msMeHeHUe B
pe3yJibTaTe CeIbCKOXO3SIMCTBEHHOTO HCIIOJb30Ba-
HUS Y BeJIMYMHY MOMIONIAIONIEro IIOTeHIIAala IIOYB.
OueBUIHO, YTO HEMOIHBIN 1O TIIYOUHE y4YeT IoTeph
MPUBEAET K CYLIECTBEHHO MCKaXXeHHOI, HeoIlpaB-
JIaHHO 3aHIKEHHOI oleHKe mnoromieHus ITOB u
MOYTHU ABYKPATHOMY CHIDKEHUIO SKOHOMUYECKOI
3(pGEKTUBHOCTU KIIMMATUYECKUX IIPOEKTOB B P®D.
IMTosyyeHHBIE HaMM JaHHBIC CIIy:KaT OCHOBaHUEM
JIJISI IIPEIJIOKEHUST O BKIIIOUEHN U OoJiee NIyOOKUX ro-
PU30OHTOB oYB B HanmnoHallbHbBII cCTaHIAPT IO YYETy
MOIJIOIIEHMS TTAPHUKOBBIX Ta30B.

Paznuuus B conepxanuu ITOB B Bumax 3emuiie-
MOJIb30BaHUS SIBASIOTCSI 3HAUMMbBIMU JIJISI PAHXKUPO-
BaHUs cyobeKTOB P®, nepCrneKTUBHBIX 111 IPUME-
HeHus onuuu 3MU3JIX M3MeHeHUs 3eM1eIoIb30Ba-
Hu4 111 nortowmeHus 1T

ITpoBeneHHbBIE MCCIeA0BAaHMUS TAPMOHU3UPOBAHBI
C MEXIYHApOOHLIMU MPUHLMNAMUA M ITOAXOAAMU
yueTa 3aracoB [TOB, 13/103keHHBIMI B pYyKOBOACTBaX
110 y4eTy BbIoOpocoB U agcop6iuu I1T, a Takke usna-
HUSX TI0 Haaiexaleil mpakTuke. Mcrmoab3oBaHHBIE
JaHHBIE OTBEYalOT TPEOOBAHUSIM MEXIYHAPOMTHBIX
npasuy MRYV, 4To B 11€10M TTOATBEPXKAAET MEePCIieK-
TUBY UCIIOJIb30BaHUSI CEIbCKOXO3SIMCTBEHHBIX MTOYB
P® B xnmuMmaTuueckux npoekrax B cekrope 3U3JIX.

OMHAHCHUPOBAHHME

PaGota BeImoIHEHA B paMKax peaju3aliy BaxkHeunlie-
ro MHHOBAIIMOHHOTO TPOEKTa roCyIapCTBEHHOIO 3Haye-
HUA “Pa3paboTKa CUCTeMBI Ha3€eMHOIO W TMCTAaHIIMOHHO-
ro MOHUTOPUHTA MYJIOB YIJIEpOia U MOTOKOB MapHUKOBBIX
razoB Ha Tepputopuu Poccuiickoit denepaiuu, obecre-
YEeHUE CO3MaHUsI CUCTEMBbI yueTa JaHHBIX O TOTOKaX KJIU-
MaTUYECKU aKTUBHBIX BEILIECTB Y OI0IXKeTe yriaepoaa B Jie-
cax M Ipyryux Ha3eMHbIX 9KOJIOTUYECKUX cucTtemax” (per.
Ne 123030300031-6).

FUNDING

The study was carried out as a part of the implementa-
tion of the most important innovative project of national
significance “Development of a system for ground-based
and remote monitoring of carbon pools and greenhouse gas
fluxes on the territory of the Russian Federation. ensuring
the creation of a system for recording data on flows of cli-
matically active substances and carbon budget in forests and

other terrestrial ecological systems”  (registration
no. 123030300031-6).
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Soils and their organic carbon (SOC) are recognized as the main regulators of the global carbon cycle. At the
same time, the calculations of SOC stock are not considered for climate projects and remain unclaimed. The
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aim of the study is to demonstrate the perspective of SOC stock analysis for planning and decision-making
within the framework of Land Use, Land-Use Change and Forestry Programs. The study exploits modern
available digital soil databases processed by QGIS tools. Using the example of agricultural soils in European
Russia, it has been shown that SOC reserves in the 0.3 m layer of the base year 1990 were 7.0 Gt C in arable
and 3.1 Gt C in pasture lands. It was found that during the period of agricultural use, the stock of SOC de-
creased by 1.8 Gt C (21% of the original content) on arable land and 0.3 Gt C (9% of the original content) on
pastures. The loss of SOC stock from 0.3 m layer amounted to about 2.1 Gt C (some 7.7 Gt CO,-eq.). The
decline of SOC stock from the 0.3—1.0 m layer of arable and pasture lands amounted to about 1.4 Gt C or
5.2 Gt CO,-eq., which reaches almost 70% of the loss of the surface 0.3 m layer. The total loss of SOC stock
from agricultural soils from a 1.0 m layer is about 12.9 Gt CO,-eq., which is almost 9 times higher than the
total greenhouse gas emission of the Russian Federation in 2020. It is proposed to include deeper layers of
agricultural soils in the national standard for emissions and removals of greenhouse gas accounting. An ap-
proach is shown to use the spatial distribution of SOC stock for preliminary planning of climate projects with-
in the framework of Land Use, Land-Use Change and Forestry Programs. For the practical establishment of
greenhouse gas absorption projects, detailed justifications are required. The performed studies are harmo-
nized with the requirements of the Intergovernmental Panel on Climate Change, which confirms the poten-
tial of soils use in climate projects of the Russian Federation.

Keywords: organic carbon, carbon sequestration, carbon stocks, carbon management, land use, land use

change
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