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Pedepar. Ocymenusie TOPOSHUKA BBIICIAIOT MPH MUKPOOHOM OKHCICHUH
topha u ToppsAHBIX Mokapax ~5% BceX aHTPONOTCHHBIX AMHCCHUN HMapHUKOBBIX
razop (III') mmu Gomee 25%, cBs3aHHBIX ¢ 3emiienoib3oBaHueM. lIpowcxomut
TaK)Ke IMHUCCHUS METaHa M3 OCYIIMTEIBHON CETH, HEKOTOpBIE OCYIICHHbIE TOP(hs-
HUKH BBIJICIISIIOT 3aKUCh a30Ta, BEIHOCUTCS OPTaHMUYECKOE BEIIECTBO C APCHAXKHBIM
CTOKOM. Byiy4n OCTaBI€HHBIMH I10JIb30BaTelieM, OCyIIEHHbIE TOPQSHUKU YacTo
rmonBepKeHBI moykapaM. Hanbomee d(hPeKTUBHBIM ITyTeM COKpAIIEHUS BBIOPOCOB
[II' HeucoNb3yeMbIMH OCYIICHHBIMUA TOP(QSHUKAMH SIBJIIIETCS WX BTOPUYHOE
00BOJTHEHHE, KOTOPOE MOXET BHECTH CYIIECTBEHHBIH BKJIAJ B BBHITOJIHEHUE
[TapmkcKoro cornamnieHus Mo KIMMaTy B YacTH 3eMJICTIONB30BaHUA. PexynpruBanus
00J10Ta WK €ro YacTH Mociie JoObH Topda JOIKHA MPOBOIUTLCS corTacHo Boa-
HOMY Koziekcy P®D (2006) mpenmMyliecTBEHHO IyTeM OOBOJHEHHUS U MCKYCCTBCH-
Horo 3abomaunBanus. B 2010-2013 rr. B MockoBckoii o0mactu ObUI0 00BOTHEHO
Oosiee 73 THIC. ra MOXKAPOOMACHBIX TOPPSIHUKOB (Hanbosiee MacIITaOHBINA OMBIT B
CeBepHOM MOJYIIAPHH), JOITOBPEMEHHBI MOHUTOPUHT KOTOPBIX MOKa3ajl CHUXKE-
HHE YaCTOTHI TOP(PSHBIX MOKapOB. BTOpUIHO 00BOMHEHHBIC TOP(DIHUKU — OOBEKT
HAIMOHAJIBHOW OTYETHOCTH 00 aHTPONOTEHHBIX UCTOUYHUKAX U MOTJIOTUTEIICH map-
HUKOBBIX T'a30B, HE PEryIHPyeMbIXx MOHpEaIbCKUM ITPOTOKOJIOM, OJIHAKO UX yUeT B
Poccun He Benercs. IlpeacTaBineH moaxon K ONpeleNeHUI0 IUIONIaAeii BTOPUYHO
00BOTHEHHBIX TOP(PAHUKOB, OCHOBAHHBIM Ha alpoOMPOBAaHHON METOAMKE MOHHUTO-
pPHUHTa UX TOKapoONnacHOCTU U 3P PEeKTUBHOCTH 0OBOAHEHHS TI0 MYJIBTUCIICKTPAb-
HBIM CITyTHUKOBBIM JaHHBIM. K 00BOJTHEHHBIM TOP(SHUKAM MPEIOKEHO OTHOCHUTH
YUYACTKH, 3aHSThIe TUAPOQUILHON PACTUTENBHOCTBIO, @ TAK)KE MOKPHITHIE BOJIOM.
Takue yyacTkr MOTYT OBITH OTHECEHBI K KaTeropusiM, omnpeaeisieMbiM JlonomnHe-
HHEM 110 BOTHO-00J10THBIM yroaesM (IPCC, 2014) k PykoBoasimyuM MpUHITUIIAM TI0
HAIIMOHAIBHBIM HMHBEHTapH3alMsIM MapHUKOBBIX TazoB MIDHUK 2006 (IPCC,
2006), kak yBIa)XHEHHbIE OpraHu4ecKre mouBkl («rewetted organic soils») u 3aro-
mieHHbIe 3eMin («flooded landsy). Jlms MockoBckoii obmact Ha 2019 rox ux mio-
maau coctapuian Oonee 5.3 m 3.6 ThIC. Ta COOTBETCTBEHHO. Kod(pduimeHThI
amuccuu [1I7 17151 yBIIaXKHEHHBIX OPraHUYECKUX IMOYB U Topdhopa3pabOTOK JIaHbl B

84



dyHpameHTanbHas u npuknagHas knumatonorus, T. 7, Ne 3, 2021
Fundamental and Applied Climatology, v. 7, no. 3, 2021

Homomaennn MI'OUK (IPCC, 2014), a i 3aToIJIeHHBIX 3eMeNb — B Y TOYHEHUU
2019 roma x PyxoBomsmum npuammmamM MI'OHK 2006 roma mo HalnoOHAIBHBIM
WHBEHTapu3alusaM napHukoBbix ra3os (IPCC, 20190). [Ipu gonymieHun 00 UCXOJ-
HOW TNPUHAJISKHOCTH OOBOJHEHHBIX YYaCTKOB K TOpQopa3padOTKaM pacyeThbl
nokasany obuiee cokpaienue Bpiopocos 11" 6onee yem Ha 36 Thic. T CO,-3KB rog’!,
Jlake HEeCMOTPs Ha yBEJIMYEHUE IMHUCCHU MeTaHa. [101x0 MOXKeT ObITh UCIIOJIB30-
BaH M IS OIICHKHM CHUKEHUs BEIOpocoB [1I7 B pe3ynbraTe BTOpUYHOTO OOBOTHEHUS
OTIENBFHO B3ATHIX 00heKTOB. OTIEHKH KOHCEPBATHBHBI (T.€. MUHUMAJBHBI), TAK KaK
He y4HuThIBatOT 3((eKT 0OBOJHECHUS )i BCEH muiomaau 00beKTOB OOBOAHCHUS U
cHkeHus: BeIOpocoB [1I7 oT TOp(siHBIX MmOokapoB. YueT 3TuX (PakTopoB, a TaKKe
Mepexo/] 1O JaHHBIM TMPOBOJUMBIX WM3MepeHnid Ha KO permoHambHOTO ypOBHS
MOTYT B NEPCIICKTUBE YTOUHUTH PE3yJIbTaThl PACUETOB.

KarueBbie ciioBa. CMsAryeHue KJIMMaTHYECKUX U3MEHEHUW, U3MEHEHHE KITU-
Mara, JIMOKCH]I YIIIepoia, METaH, 3aKUCh a30Ta, PACTBOPEHHBIN yIiiepoJ, Topdopas-
paboTKH, BTOPHYHOE OOBOHEHHE, BOCCTAHOBIICHNE OOJIOT.
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Abstract. Drained peatlands due to microbial oxidation of peat and peat fires
are responsible for ca ~5% of all anthropogenic greenhouse gas (GHG) emissions
or more than 25% of land-use based emissions. Drained peatlands emit methane, in
some cases nitrous oxide; contribute to the removal of organics with runoff.
Abandoned drained peatlands are more often prone to fires. The most effective way
to reduce GHG emissions from drained peatlands is their rewetting, which can
make a significant contribution to the implementation of the Paris Agreement on
Climate in terms of the land-use sector. Rehabilitation of a peatland or its part after
peat extraction should be carried out according to the Water Code of the Russian
Federation (2006) mainly by rewetting. In 2010-2013, more than 73 thousand
hectares of fire-prone peatlands were rewetted in the Moscow Oblast (the largest
experience in the Northern Hemisphere), long-term monitoring of which showed a
decrease in the frequency of peat fires. Rewetted peatlands are an object of national
reporting on the inventory of anthropogenic sources and sinks of greenhouse gases
not regulated by the Montreal Protocol. However, the Russian Federation has no
state accounting of this objects. The paper presents an approach to determine areas
of rewetted peatlands based on the approved methodology of monitoring the state
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of fire-dangerous peatlands and efficiency of their rewetting by means of
multispectral satellite data. It was proposed that rewetted areas should include those
with hydrophilic vegetation as well as those covered with water. Such areas can be
referred to the categories defined by the Wetlands Supplement (IPCC, 2014) to the
IPCC 2006 Guidelines for National Greenhouse Gas Inventories (IPCC, 2006) as
«rewetted organic soils» and «flooded landsy». For the Moscow region for 2019
they amounted to more than 5.3 and 3.6 thousand hectares, respectively. GHG
emission factors for rewetted organic soils are given in the IPCC Supplement
(IPCC, 2014), and for flooded lands in the 2019 Refinement to the 2006 IPCC
Guidelines for National Greenhouse Gas Inventories (IPCC, 2019b). Assuming the
original affiliation of rewetted areas with peat extraction, the calculations showed
an overall reduction in GHG emissions of more than 36000 t CO,-eq yr'l, even
though methane emissions increased. The approach can also be used to estimate
GHG emission reductions from rewetting of individual objects. Estimates are
conservative, not considering the effect of rewetting on the whole area of rewetted
objects, and from reduction of GHG emissions from peat fires, the inclusion of
which, as well as the transition to the regional emission factors, based on
measurement data, can in the future refine results of the evaluation.

Keywords. Mitigation, climate change, carbon dioxide, methane, nitrogen
oxide, dissolved organic carbon, peat extraction, rewetting, peatland restoration.

BBegeHue

3annmas 0.3% cymm, OCyIIeHHBIE Top(b;IHI/IKﬂl) BBIJICJISIIOT B PE3yJbTare
MHUKPOOHOTO OKHCIIEeHUs Topda u TophsHBIX okapoB ~2 I'T muokcuaa yriepona
(CO»), uto cocraBnsier ~5% BceX AHTPOIIOTCHHBIX YMHUCCHI MAapHUKOBBIX Ia3oB
(III') (Joosten et al., 2016). Ux smuccus CO, B arMocdepy MOXKET COCTaBIATh
Oonee uerBepTH BBIOpOCOB [II, CBSI3aHHBIX C CEIILCKUM XO3SHCTBOM, JIECHBIM
XO3SIMICTBOM M JAPYT'MMH BHIaMu 3emJernonb3oBanusi — Agriculture, Forestry and
Land use (AFOLU) (Tubiello et al., 2016). ITocne ocymieHust 60JOT TPOUCXOAUT
uHTeHcuBHas 3Muccus meraHa (CHy) u3 npeHakHOM ceTH; B HEKOTOPBIX YCIOBUAX
OHa HaOJIOAeTCsl U U3 MEKKAHABHBIX [IPOCTPAHCTB; MOXKET MPOUCXOIUTH BbIIEIE-
Hue 3akucu azora (N,O), BbiHOC pacTBopeHHOI opranuku (DOC) co crokom (Sirin,
Laine, 2008). OcyuieHHbie, 0COOCHHO HEUCTIONb3yeMble 3a0poIeHHbIC TOPYIHUKI
HaunOoJjee yacto noasep:keHsl TopdsaupiM noxapam (Cupun u ap., 2011), nuaupy-
IOLINM Cpellu JAPYTHX HMPUPOAHBIX MOXKAPOB IO BEJIWYHHE CrOPAeMOro Marepuaia
Ha enununy mwiomanu (Huang, Rein, 2017; Cupun u ap., 2019), u xoTopas yBenu-
YHBACTCS ¢ MHTCHCUBHOCTHIO ocymenus (I myxosa, Cupun, 2018).

D Ycnons3yem Tepmus TopdsiHOE GOI0TO IPUMEHHTEIBHO K GOI0TAM, HAXOIIMMCS B
€CTECTBEHHOM HJIH OJIM3KOM K €CTECTBEHHOMY COCTOSIHHIO, M1 TEPMHUH TOP(SIHUK KO BCEM
00beKTaM, UMEIOLIMM MM COXPaHUBIIUM TOP(QSHYIO 3aJIeKb WIN €€ 4acTh, HO B IIEPBYIO
o4epe/ib yTPATUBIINM OOJIOTHBIH PACTUTEIBHBIN IIOKPOB WIIH ITOBEPTIINMCS CHIIBHBIM €TI0
M3MEHEHHSM 110 aHTPOIIOTCHHBIM WJIM MHBIM NTpUaIrHAM. [101X0/1 COOTBETCTBYET MEKTyHa-
POJIHOM MPaKTHKE MCIOJIb30BaHUSI TEPMUHOB «Mire» B MEPBOM cityuae, U «peatland» — Bo
BTOpOoM (Munaesa, Cupun, 2011).
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[Ipenmnonaraercs, 4To B pe3yibTraTe OCYLICHHUS JUUIsl Pa3HbIX Iiesiei TopdsHble
Oojora ruiaHeThl mepenutn Ha pyOexe 1960 roga w3 HETTO-NMOTIIOTHTENS B
merto-uctounuk I1I" (Leifeld et al., 2019). be3 nmpuHATHS COOTBETCTBYIOMINX
mep amuccust [1IN u3 ocymenHbix TopdsaukoB B 2020-2100 rr. MOXeT cocTta-
BUTH 12-41% oObema BriOpocoB I1I, HE0OX0QUMOro COKPaTUTh I YIEPIKaHUS
robanpHOTO ToTerIeHus Hwke +1.5... +2°C (Leifeld et al., 2019). DTo ompe-
JIeJsIeT BaKHOE W HEJIOOIICHEHHOE 3HAaYCHHE MPOOJIEMBI OCYIIEHHBIX TOPQSHU-
KOB Uil BBIMOJHEHHs [laprkckoro cornamieHus Mo KIMMAary ¥ KIOYeBOE — B
JacTH aHTpOMOTeHHBIX dMuccuid 1T, cBA3aHHBIX ¢ 3eMiienioyib3oBaHueM. Heoo-
XOJIMMOCTh y4eTa aHTPONOTeHHO-U3MEHEHHBIX TOP(PSHUKOB M JIPYTUX 3E€MeElb,
OTHOCHUMBIX K KaTeTOpUU BOAHO-O00NOTHBIX yroguii (wetlands), ompenenuia
pazpabotky JlomomHeHus 1Mo BogHO-000THEIM yrombsMm (IPCC, 2014) x Pyxo-
BOJSIIIUM TIPUHIMIIAM 10 HAalWOHAJIbHBIM HWHBEHTAPU3aLUsIM IapHUKOBBIX
razoB MI'OUK 2006 (IPCC, 2006).

Hawnb6omee a3pdexTuBHbIN MyTh cCHIKEHHS BEIOpocoB 117 ¢ ocymeHHBIX Topdhsi-
HUKOB — ux BTopmuHoe obOBonuenue (Leifeld, Menichetti, 2018). CneunanbHbIil
noxnan MI'DUK «U3menenne knumata u 3emisi» (IPCC 2019a; Cemenos u np.
2019) cpenu apyrux Mep 1Mo CMSTYSHUIO U3MEHEHUH KIIMMara U aJanTalud K HOM
OTMETHJI, YTO BOCCTAHOBIICHHE TOP(SHUKOB HAINpaBIeHO Ha HauOoiee Oorarbie
YIIEPOAOM 3€MIIH, TO3TOMY TpeOyeT MEHBIIHX IJI0MAaAeH 1, COOTBETCTBEHHO, OKa-
3bIBAET MEHBIIICE BO3JCHCTBHE HAa CTPYKTYpYy 3emilenoib3oBaHus. Kpome 3toro,
9T0 TpebyeT B 3 pasza meHbine azora (N), IO CPAaBHEHUIO C AaHAIOTHYHBIMH IO
3G PEeKTUBHOCTH MepaMH M0 HakoIwieHuto yriaepoaa (C) B MUHEpalbHBIX MMOYBAX
(Leifeld, Menichetti, 2018). BoccranoBienue 00J0T myTeM BTOPUYHOTO 0OBOIHE-
HUsI TOPQSHUKOB MOXET 3HauUTENIbHO CcOKpaTtuTh BbIOpockl [T B armocdepy
(Wilson et al., 2016) naxe npu Bo3moxxHOM yBenunueHuu smuccun CHy (Giinther et
al., 2020), cHU3UTB BeposATHOCTH TOPPsiHBIX noxkapos (Granath et al., 2016; Sirin et
al., 2020), crmocobcTBOBaTH BOCCTAHOBICHUIO OHMopasHoobpasus (Minayeva et al.,
2017), rugponoruyeckux (Ahmad et al., 2020) 1 1pyrux SKOCUCTEMHBIX (PyHKINH
6omot (Bonn et al., 2014).

Topdsiabie Gonora 3anuMaroT Oonee 8%, a BMecTe ¢ MEIKOOTOp(OBAHHBIMU
semiisiMu (Topd < 30 cm) — Gonee 20% rteppuropun Poccuu (bosnora ..., 2017;
Bomnepckuii u n1p., 2005, 2011). Bonpmas 9acTs 60JI0T COXpaHUIIACH B €CTECTBEH-
HOM COCTOSIHUH, OFJHAKO OoJiee 8 MIIH ra OBITH OCYIIEHBI /I CEIHCKOTO U JIECHOTO
X03s1iicTBa, JOOBIYM Top(ha: OLEHKH MPUOTU3UTEIbHBI N3-3a HEMIOJIHON HHBEHTApHU-
3anmu U cienuduku orpacieBoro yuera (A Quick ..., 2009). OcHoBHBIE TUIONIAU
OCYIIICHHBIX TOP(MSIHUKOB PaCIIONIOKEHBI B EBpormeiickoii yactu crpansl (Sirin et
al., 2017; Tanneberger et al., 2017), na rore 3anagnoii Cubupu u JlansHero Boc-
Toka (A Quick ..., 2009). Haubonbmee Bo3neiicTBue Ha 00J0Ta OKa3bIBaeT
J00b14a Topda, 0codeHHO hpe3epHBIM CIIOCOO0M — HarboJIee pacpoCTpaHEHHBIM
B Poccuu 1 MHOTHX cTpaHaxX MPOMBIIUIEHHBIM METOIOM, KOTOPBIN Mpeanoiaraet
WHTEHCUBHOE OCyIlleHue TopQsiHoro maccusa. [1o pa3HbIM orieHkam, Topdopaspa-
6otkamu 6610 H3MeHeHo 0.85-1.5 murH. Ta (A Quick ..., 2009) — 0.9 mua ra 6010T
(ITepcniektuBHOE ..., 2013), 70% xoTOphIX — ppe3epHoii noObIuei. [Tociie Hopma-
TUBHOM BBIPAOOTKM OHH TMOJUIEKATH PEKYIbTUBALMN TPEUMYIIECTBEHHO IS
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CeJIbCKOT0 X035HCTBa, pexe — /i Apyrux 1eneil. OnHako HepeKyIbTHBUPOBAaHHbIE,
YaCTUYHO WIM IUIAHOBO BBIPAOOTAHHBIC IUIOLIAAM HAKAIUIMBAJINCH M BBIPOCIH
nocye cnajna TopdsHoN npoMblnuieHHOCTH B Havdane 1990-x ronoB (A Quick ...,
2009; Cupun u ap., 2011). Ha 01.01.2000 mnomaas Toppopa3paboTok cocTaBuiia
242.3 toic. Ta (Topdsasbie ..., 2001). [To cTaTUCTHYECKUM JaHHBIM, HCTIOIB3yEMBIM
IIPY OLIEHKE BKJIa/la 3eMJICTIONB30BaHMsI B aHTPOTOreHHyto sMuccuto 11, ux mio-
maab camkaiack ¢ 2000 mo 2007 rox ¢ 261 mo 219 Thic. ra (PomanoBckas u mp.,
2014). OmHako U3-3a CJIOKHOCTH yUeTa OCYIICHHBIX TOP(HSIHUKOB, HCIIOIH3yCMbIX B
HaponHoM xo3siictBe (Topdsnsie ..., 2001), qaHHbIe OPUEHTHPOBOYHBL. DTH ILIO-
maan chOpMHPOBaHbI, BEPOATHO, MO OousiblIed yacTh oObekTaMu (hpe3epHOi
IOOBIYH (IpyTrHUe, HaIpuMep, Kapbephl 1o J00bUe Topda MMEIOT He3HAYUTEIIBHYIO
IJIOMAAbh U C OOJBINEH BEPOATHOCTHIO HE BOILIM B YUYET) M BKIIIOYAIOT BCE 00B-
exthl, otHocuMbie MI'OUK (IPCC 2006; 2014; 20196) k TopdopazpaboTkam: mmoji-
TOTOBJICHHbIE  (HEMHOTOYMCIICHHbI M3-32  COKpAIUEHUs OCBOCHHUS  HOBBIX
MECTOPOXKJIEHHH), pa3pabaTsiBaeMble, a TakXKe OpOIIEHHBIE IOCIE YaCTUYHOMN
BbIPa0OTKU 0e3 peKyJabTUBALMU. 3a0polIeHHbIe TONS (pe3epHOi HOOBIYH TIIOXO
3apacTaloT PacCTUTEIbHOCTHIO U MOTYT FOlaMH COXPaHSTh OTKPBIThIE TIOBEPXHOCTH
TOpda, KOTOpBIE BBISBISIIOTCS B T.4U. [0 CITYTHHKOBBIM JaHHBIM (MenBenesa u Jp.
2017, Cupun u ap., 2019).

Ha ¢one sxoHOMHUYECKHX W3MEHEHUH MOCICAHUX ACCATUICTHH 3HAYUTEIILHBIC
IUTIOIIA U TOP(PSIHUKOB, OCYIICHHBIC JJIS A00BIYM TOp(a M CEIBCKOTO XO3sHCTBa,
Obun 3a0pomensl. Toabko 3a cueT amuccun CO, (6e3 ydera BOAHON U BETPOBOM
9PO3UH) HEUCIIONIB3YEMbIH YUacTOK (Gpe3epHoii 10064 Topda TepsieT B 3aBUCUMO-
CTH OT THIPOMETEOPOIOrHuecKiX ycnosmii ot 1.6 10 4.7 T C ra”'rox’!, re. 3a 10
JeT MUHepanu3yeTcs 00beM Topda, COM3MEPHMBIN C €KErOAHO M3bIMAEMBIM PU
npoMblinuieHHOH 1o0brae (CyBopoB u ap., 2015). MMeroTcs OLEHKH, COTIAaCHO
KoTOopeIM Poccust 3aHMMaeT OfHO W3 BeAyIIMX MecT mocie MumoHe3sun u crpan
3anagnoii EBponbl o amuccuu [N u3 ocymenusix TopdsiaukoB (Joosten, 2010;
Briefing ..., 2019). B To e Bpems Hanuuue 3HAYUTEIHHBIX TUIOIIAIEH OCYIIIEHHBIX
TOP(SHUKOB, HE TEPCHEKTUBHBIX IS BO3BPAIICHUS B XO3SHCTBEHHBIH 000pOT,
MPEACTABISICT CEPhE3HBIA MOTEHIUAN JUISI COKPALICHUS! BHIOPOCOB MapHUKOBBIX
ra3oB IIOMHMMO 3a7a4 CHWKCHHUS MOKapHOH OMACHOCTH M TOBBILICHUS SKOJIOTHYe-
CKOH 6€301MacHOCTH.

Kax u 3a pyOexom, BropuaHoe 00BoHEHHE TOPPSIHUKOB B Poccun HauyMHATIOCh
C MHULMATHBHBIX [IPOCKTOB, HAIPABJICHHBIX HA BOCCTAHOBJICHHUE OOJIOT U CBA3AH-
HOI'O ¢ HUMH OHoJIoruueckoro pazHoodpasus (A Quick ..., 2009). CornacHo cT. 52
Bognoro komekca P® (2006) pexyapTuBamusi MOCIe OKOHYAHUSI MCIOJIb30BaHUS
OosioTa MM €ro 4actu JUid A0ObluM Topda JOKHA MPOBOAUTHCS MpPEUMYILIE-
CTBEHHO ITyTeM OOBOJIHEHHSI U HCKYCCTBEHHOTO 3a0onaunBanusi. [locie TopdsHbIX
noxapoB 2002 u ocobenHo 2010 rogoB 0CHOBHBIM apryMEHTOM OOBOJHEHUS CTAJIO
MIPEAOTBPAILCHUE ONACHOCTH TOPQsiHBIX nokapoB (Cupun u ap., 2011). B 2010-
2013 rr. B MockoBckoii o0mact ObU10 00BOTHEHO O0siee 73 ThHIC. Ta TOXKapoormac-
HbIX TopdsinukoB (Mudpopmaunonnsiii ..., 2018), 94T0 cocTaBiseT 3HAUYUTEIBHYIO
yacTh TOp(sHUKOB 1 0010T pernona (Cupus u ap., 2014) u sBisercs Hanbosee
MacIITaOHBIM OMBITOM TaKuX MeponpusaTuii B CeBEpHOM MOTyIIapUH.
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JlonroBpeMEHHBII MOHUTOPHHT 00BEKTOB 00BOMHEHNS B MOCKOBCKOW 00IacTH
MOKa3ajl JIOCTHKEHUE OCHOBHOW IEH — CHMXKCHUE YacTOThI TOP(SHBIX MMOKAPOB
(Cupun 1 ap., 2020). OgHako He MEHee BaKHO OIICHUTH m3MeHeHue Oananca [11° B
pe3yibrate MpOBENCHHBIX  Meponpusitiii. OdQuuuanbHOH — CTaTHCTUKU — TI0
0OBOAHEHHBIM TOp(SHUKAM B CTpaHe He BefeTcs. [loaToMy, B MEpBYIO o4epenb
HEOOXOAMMO ONPEACITUTH 0NN, KOTOPhIE MOYKHO OTHECTH K OOBOJHEHHBIM H,
KOTOpBIE MOTYT OBITh BKJIIOUeHBI B HanmonaneHy1o oTdyeTHOCTH Poccuiickoit ®ene-
paumu 0 KaJacTpe aHTPOIIOreHHBIX BBIOPOCOB M3 HCTOYHUKOB M a0COPOLIMH MOTIIO-
tutenamu I, He perymupyemblx MoHpealbcKuM MpoTokosioM. [lenb aHHOU
paboTBl — TPEACTaBUTh METOAMKY ONpEACSCHHs TUIOMAAe BTOPUYHO OOBOIHEH-
HBIX TOP(MSHUKOB JJIs1 BKJIIOYeHUs B Kagactp (Hanuonanwhelii..., 2021) u Ha npu-
Mepe 00beKTOB 00BOAHECHMSI B MOCKOBCKOH 0OJIaCTH TIOKa3aTh pacdyeT U3MEHEHUS
BBEIOPOCOB TTAPHUKOBBIX Ta30B, o ganasiM MI'OUK (IPCC, 2006; 2014; 20196).

MeToabl n maTepuanbl

Onpeodenenue 00600HeHHBIX NIOULAOCI

Meporpustis 10 00BOAHEHHUIO TOP(QSHUKOB JIJIsl CHUKEHHUSI OACHOCTH TOP(si-
HBIX TIO)KapOB BKJIIOYAIOT CO3JIaHUE MH(PACTPYKTYPHI JIIsl UX NPEJAOTBPAICHUS U
TYLIEHUS], IBYCTOPOHHEE PETYIMPOBAHUE BOTHOTO PEKUMa NMPU HEOOXOAUMOCTH
COXpaHEHHsI BO3MOKHOCTH BO3BPALLICHUS IUIOLIAeH B XO3AHCTBEHHBIH 00OPOT U
JUISL YaCTU TEPPUTOPUH — CO3J]AHUE BOJIHOTO PEXKMMa, 00eCIeYrBaIOIEero BOCCTa-
HOBJICHHE BOJHO-OOJOTHBIX yronuii. Takue IMiomaau MOTyT OBbITh OTHECEHBI K
kareropuu, onpenesnssemodl MI'OUK (IPCC, 2014), kak yBia)KHEHHbIE OpraHuye-
ckue mouBHl («rewetted organic soils»), a BO BTOpoM citydae — TaK¥Ke M K 3aTOIIJICH-
HbIM 3emiisiM («flooded lands»).

Jisi ycTaHOBIEHHUS yKa3aHHBIX IUIOMIAfeld Oblla MCIOJIb30BaHA METOAMKA
OLICHKH COCTOSIHUSI TIO)KAPOOIACHBIX M OOBOJHEHHBIX TOPQSIHHUKOB TIO JIAHHBIM
MYJIBTHCIEKTPAILHOH KOCMHUYECKOH cheMkH. OHa Ipearonaraer BblueneHue 6
KJIACCOB ITOYBEHHOI'O/PACTUTEIILHOTO MTOKPOBa, Obljia Bepu(HUIMPOBaHA 10 HA3EeM-
HBIM JIaHHBIM M anpoOrpoBaHa Ha pa3iauyHbBIX 00bexTax (Mensenesa u ap., 2011,
2017,2019; Cupus u 1p., 2019; Sirin et al., 2018, 2020). B kauecTBe 00BOJHEHHBIX
TOP(SIHUKOB OBLIO MPEJIOKEHO YUUTHIBATH JIBA KJlacca 3eMHOr0 MOKposa (puc. 1):
1) «ruppoduiibHasl paCTUTENLHOCTY C POr030M, OCOKOM, TPOCTHUKOM U APYTOH
BOJHO-OOJIOTHOM PacTUTENBHOCTBIO, MACHTU(GHUINPYIOILYIO YBIaXHEHHBIE Opra-
HUYecKue mouBhl («rewetted organic soilsy»); 2) «BOgHBIE TOBEPXHOCTHY», KOTOPHIS
00pazoBaiiich MPEUMYIICCTBEHHO MOCIEe OOBOIHEHHS, KaK 3aTOTUICHHBIC 3eMJIH
(«flooded lands»). O0a kiacca XapakTepU3yIOT YYacTKH, KOTOPBIC SIBISIOTCS H
OynyT B JaJbHEHILIEM Pa3BUBATHCS KaK BOAHO-OOIOTHBIC YTOJIbSI.

Juist mpoBeneHus kiaccu@ukauu HeoOXOMUMBbI CITYTHUKOBBIE JaHHBIE C BUIIH-
MBIM JHana3oHoM, Bkitouyas kpacHeld (RED), 6mmwkauM uHppakpacasiv BUK 1
(NIR) u xoporkoBomHOBEIM HH(ppakpacHsiM kaHasam BUK 2 u BUK 3 (SWIR)
(puc. 2). OtuM TpeOOBaHHUSIM OTBEHAIOT CEHCOpbl criyTHHKOB Landsat-5 (7,8),
Sentinel-2, Spot-4 (5) u Apyrux anmaparoB, BKJIIOYas KoMMmepyeckue. J{ist moBbI-
meHus ToyHocTu kinaccudukanmu (Mensenesa u np., 2019; Cupun u ap., 2019;
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Sirin et al., 2020) ucnonb3yrOTCs TAKXKE JAHHBIC 32 CHEXKHBIHN IEPHOJT JJIs1 JIyYIIETo
paszeneHus JIECHBIX M HellecHBIX Iuromazeit (MacmoB u ap., 2016). YuautsiBas
00JIa4YHOCTh, TEXHUYECKUE COOU U JpYyrue OrpaHUueHUs, AJIs1 TOrO YTOObI IIOKPBITH
Bce TOpQSHHUKH Ha ypOBHE pernoHa TpeOyeTcs MCIOIb30BaHHE ChbEMKHU C Pa3HBIX
anmaparoB. Tak, I OLeHKH COCTOSHUS TOP(hIHUKOB MOCKOBCKOM 001acTH (BKITIO-
yass oOBogHeHHble) Ha 2019 rox ObuM HWCMONB30BaHBI JaHHbie Sentinel-2 u
Landsat-8 (pasHble maTbl MIOHS W aBrycTa), a JUisl 3MMHEro Nepuojia — AaHHbIE
Sentinel-2 (¢ koHIIa HOSIOPs 10 cepeanHbl nexadps 2018 r).

= e m—

Pucynok 1. «'unpoduibHas pacTUTETBHOCTEY C POr030M, OCOKOW, TPOCTHUKOM H APYTHMHU BOIHO-
GOJIOTHBIMH PaCTEHUSAMH (CBEPXY), «BOIHBIE OBEPXHOCTI» — OTKPBITHIC BOJOEMbI, 00pa30BaBIIHECS
[IPEUMYIIECTBEHHO 110¢)Ie 00BOHEHUS (CHU3Y)

Figure 1. «Hydrophilic vegetation» with cattail, sedge, reeds, and other wetland plants (above),
«water surfaces» — open water bodies formed mainly after rewetting (below)
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PucyHok 2. CpeiH1e 3HAYEHUS CIEKTPAIbHOI APKOCTH JUTS KJIACCOB, XapaKTEPHU3YIOIIHUX
«rUAPOMUIBHYIO PACTHTEIBHOCTEY M «BOJIHBIC TOBEPXHOCTI» Ha OHE JAPYTHX KIIACCOB 36MHOTO
MIOKPOBa

Tlokasanvl Kananel, 00CMynHle OM PA3HLIX ANNAPAMOE
Figure 2. Average values of spectral brightness for classes characterizing «hydrophilic vegetation»
and «water surfaces» against the background of other land cover classes
Channels available from different sensors are shown
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Hust mpoBepku pe3ynbratoB kiaccudukanuu (Olofsson et al., 2014) B utonHe-
centsOpe 2017 1. 6bIIO MpOBeZEHO HazeMHoe oOciiegoBanue 12 u3 45 00bEKTOB
obBogHeHMS 00mIeH momanasio 39014 ra (Sirin et al., 2020). CayuaiiasiM 00pa3om
OBITO BBIOpPaHO 54 ydacTKa cpemHer miomansio 150 M? ¢ OMHOPOAHBIMU THIIAMHU
MTOKPOBa «THAPO(GUIbHAS PACTUTEIFHOCTE» U «BOJHBIE TIOBEPXHOCTH, I KOTO-
pBIX OBLTH ONpeseNieHbl KOOPAMHATHI, ClIeNaHbl onrcanus U (gortorpaduu. O0mas
JUIMHA aBTOMOOWMJIBHBIX MapIIpyTOB COCTAaBHJIA OKOJIO 2 THIC. KM, MEIIUX — OKOJIO
25 kM. YUacTKU paBHOMEPHO OXBaThIBaJIM pacCMaTpUBaeMbIe THITBI TIOKPOBA.

Pe3y.HI)TaTI)I KJ'IaCCI/I(i)I/IKaHI/II/I ObLIIN OLICHCHBI C HCIIOJIBb30BaHUEM IIOJHBIX
marpull ommbok (JlaOytuna, 2004), B KOTOPBIX HCHONB3YETCSl KPOCC-TaOyIsHs
AJI1 YCTAHOBJICHUS COOTBETCTBUI MCKAY 3HAUCHUAMHA OJUHAKOBLIX KJIACCOB, IIOJTY-
YEHHBIMH TI0 JTAHHBIM AWCTAHIHOHHOTO 30HAMpoBaHusA 3emun ([133) u Ha 3emite
(tabn. 1). CepbIM IIBETOM OTMEUCHA IJIaBHAS NHUAroHajdb MaTPHUIBI, TIE KIAcCHI
COBIAIAOT (NpaBWIIbHAS KIaccU(pUKAIMs), a PAclOIOKEHHbIC BHE €€ JIMaroHallb-
HBIE DJIEMEHTHI, TJIe KJIacChl HE COBMAJAIOT, OTPAXKAIOT OIMUOKH Kiaccu(puKamun
(Marpwura omm0OoK. .., 2010). CymMma 3HaUuCHU THATOHAIBHBIX JJIEMEHTOB (CEpHIi
IIBET) TIOKa3bIBacT OOIIee KOJIMYECTBO MPABHILHO KIIaCCH(DHUIIMPOBAHHBIX ydacT-
KOB, & OTHOIICHUE 3TOTO KOJIMYECTBA K OOIIEMY YUCITy Y9aCTKOB, CHUTAETCs O0IIeh
TOYHOCTBIO KJaccH(DHUKAIINK, BBIPAKAEMOH B TIPOIICHTAX.

TouyHOCTH TPOU3BOAUTENS (MU HAJACKHOCTh CIIYTHUKOBBIX JAHHBIX) — 3TO yC-
JIOBHad BCPOATHOCTL COBIAACHUA KJ'IaCCI/Iq)I/IKaIII/H/I ABYyMsI METOJaMU B MPEAIIOJIO-
JKCHUHN JOCTOBCPHOCTHU HA3CMHBLIX HNAaHHBIX. 9Ty BEPOATHOCTHL MOXXHO OLCHUTD,
pas3jienuB IUAroHAILHBIA DJIIEMEHT MaTpPHIBI Ha OO0IIee KOJIMYECTBO DIIEMEHTOB
KJj1acca, I/IIIeHTI/I(bI/I]_[I/IpOBaHHbIX 110 Ha3€MHBIM JaHHBIM. TouHOCTH ITOJIL30BATEIIS
(I/UII/I HaACKHOCTh HA3E€EMHBIX }laHHbIX) — aHaJIOrn4Has BEPOATHOCTb, BBIYMCICHHAA
B TIPEIIOJI0KEHNH JOCTOBEPHOCTH CIYTHUKOBBIX TAHHBIX, KOTOpas MOKa3bIBAET
TTOJTE30BATENIO KJIacCH(PUKAIIMK HACKOIBKO BEPOSITHO, UTO JTAHHBIH KJIACC COBITAaeT
C pe3yabTaTaMy KJIaCCU(PUKAIIHH.

Ta6auna 1. [TosHbIe MaTPHILBI OIMOOK M TOYHOCTH PE3YJIBTATOB KIIACCH(DUKAIINT
OTHOCHTEJIFHO Ha3eMHBIX JIAHHBIX

Table 1. Full error matrices and accuracy of classification results relative to ground data

CnyTHHKOBbIE I'mapoduin- | Boauble Tounocts | TounocTh O6mast
JaHHbIe/ HA3eMHbIe| Hasi pAaCTH- | TMOBepX- x MOJb30Ba- |MPOM3BOIH-| 1
TOYHOCTH
JaHHbIE TeJIbHOCTh HOCTH TeNs Tess
T'unpo a
iapodibias 26 1 27 96.3 100
pacTUTENBLHOCTH
B
OubIe 0 27 27 100.0 96.4
IIOBEPXHOCTHU
z 26 28 54 98.15

Koagppunuenmur smuccuu ona 06600HeHHbIX 00BEKMOB

Ha nannom stane OblIM MCTIONB30BaHBI KO3(D(GUIMEHTH SMUCCUH/TIOTIOLICHUS
[I" (cpennue 3a rox yaenbHble NOTOKK), yeraHoBiaeHHbIe MI'OMK no ymonauanuto
(default factors), uro coorBercTByeT TpeboBanusiM 1 ypoBHs ciokHocTH (Tier 1).
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[Tonoxenne tepputopur MOCKOBCKOH 00JIACTH OTHOCHUTEIBHO KIMMATHYECKHX
30H MI'OUK 65110 onpeneneno cornacHo [Ipunoxenuto 3A.5.1 (ctp. 3.38, IPCC,
2006) u ero yrounennoit Bepcuu (IIpunoxenne 3A.5.1 na ctp. 3.47, IPCC, 2019) u
COOTBETCTBYET yMepeHHoMy Kiaumaty («Cool temperate moist»).

st momazeii ¢ ruapoQUIbHON PacTUTENBHOCTBIO PEIIOKEHO UCII0NIB30BaTh
3HaueHus koddunuenros smuccun (K3) CO,, CHy, N,O u BbIHOCA pacTBOpEH-
Horo yriepoma (dissolved organic carbon — DOC), manusie B JlomonHEHHH
MI'DUK (IPCC, 2014) ans yBnaXXHEHHBIX OpPraHOICHHBIX 10YB («rewetted organic
soils») (Tabxn. 1). DT MOYBBI MOTYT pasfemsaTbesi mo OorarcTBy (TpodHOCTH) Ha
«Oorarsiey («rich») u «demnbie» («poor») (IPCC, 2014) cornacHo KIIIOUEBOMY KpH-
TEPHIO — IEKTPOIPOBOAHOCTH MOUYBEHHOW BJIard, KOTOpas B «OemHBIX» TOPMIHBIX
noyBax cocrasisieT 40-50 pS eM! 1 menee, a B «Goratbixy — ot 50 TN eM ! i Goee
(Rydin, Jeglum, 2006). Ilpn Henocrarke udopMalmuu no oObeKTaM 0OBOIHEHHUS U,
C YYE€TOM MMEIONIUXCS TAaHHBIX 1Mo n3ydeHHbIM (CyBOpoB u np., 2015) 6b110 mpea-
JIOKEHO YCJIOBHO OTHECTH BCE paccMarpuBaeMble OOBOAHEHHbBIE IUIOMIAN B
MockoBCKo# 00nacTu K «0oraTsiM» TopsHBIM TouBaM («rich organic soils»).

Taéauua 2. Koapduuuents: smuccun 1yt 06BoaneHHbIX Topdsinukos (IPCC, 2014 ¢ gononHeHUsIMH)
Table 2. Emission factors for rewetted peatlands (IPCC, 2014 with amendments)

Cpennee 3HauyeHue
AreHT Eannuusi (95% noBepHuTeNbLHBINH McToynuK JaHHBIX
HHTEpBaJI)

OO6BoHEHHBIE OpraHOreHHBIE TTOUBHI «rewetted organic soils»y (IPCC, 2014)

co 0.50 (-0.71-1.71) IPCC 2014, ctp. 3.12,
2 1 1 Temperate rich Tabm. 3.1
TCO,-Cra™ rox
DOC 0.24 (0.14-0.36) IPCC 2014, ctp. 3.14,
Temperate Tabm. 3.2
CH n 216 (0-856) IPCC 2014, ctp. 3.18,
YO rCH,-C ra”! rox”! Temperate rich Tabu1. 3.3
CHy " 2162) -
1 -1 HesnauurenpHas IPCC 2014,
N0 | xrN,O-Nra™ ron («negligibley) c1p. 3.19
3aroriennslie 3emin «flooded lands» (IPCC, 2019)
co 1.02 (1.00-1.04) IPCC 2019, ctp. 7.23,
2 1CO,-C ra”! rox’! Cool temperate Tabim. 7.13
DOC 0% -
CH, i) 84.7 (78.8-90.6) IPCC 2019, ctp. 7.26,
401 «rCH, ra”! rox’! Cool temperate tabm. 7.15
CH, ki 84.79 -
N,O krN,O-Nra’! rox’! 0¥ IPCC 2019, ctp. 7.24

Ipumeyanus: D smucens CHy ¢ ocHoHoii nosepxnoctu (CHy o) 1 xanana (CHy gp);
2 smuceus CHy4 13 xaHaJoB MPHUHSATA PaBHOM 3MHCCUH C OCHOBHOM IIOIIA/IH, 3aHATON
«ruapoMITHHON PACTHTEILHOCTHEOY UITH «BOJTHOM OBEPXHOCTBIO», COOTBETCTBEHHO.
— BeiHOC DOC NmpHHAT «HYJIEBBIM» COTJIACHO AOMYIICHHUIO 00 OTCYTCTBHH CTOKA C
00BOJTHEHHBIX IUIOMIA/ICH (TEXHOJOMYESCKUE COPOCHI HE YUHTHIBAIOTCS);
4 _ sMucens N,O npuHsTa «HYIEBOW», KaK ONpeaessieMast OKPY KAIOIIMH yIIpaBIIs-
embivu 3emisimu (IPCC, 2014).
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st «BOAHBIX TIOBEPXHOCTEI» OBLIO MPEIIOKEHO HCMONb30Bath KD st 3aro-
rieHHbIx 3emenb («flooded landsy) (Tabn. 2), nannsie B Yrounenun 2019 roma x
PyxkoBogsium npunnunam MI'OUK 2006 ropa 1o HalyoHajdbHBIM HHBEHTapu3a-
UM TapHUKOBRIX 1a30B (IPCC, 20196).

Koagppuyuenmeor smuccuu ona ucxoonwvix 00vexkmoes

Ha nanHOM 3Tare OleHKH MPUHSTO JOMYIICHHE O TOM, YTO OOBOJHEHHBIC TOP-
(hsiHUKH, XapaKTepu3yeMble Toclie 0OBOIHEHUS pa3BUTHEM THIPOGUIBHON pacTu-
TEBHOCTH M HAJIWYMEM BOIHBIX ITOBEPXHOCTEH, paHee OBLIN MPEeNMYIIECTBEHHO
HEUCIIONb3YEeMbIMU y4acTkaMu Top(]omo0bun. Bo-niepBhIX, MO peTpOCHEKTUBHBIM
(mo o6BoHeHus1) naHHbIM /]33, Ha OONBIIMHCTBE TAKUX 00BEKTOB 3a(hUKCHUPOBAHBI
Y9acTKH OTKPBITOTO Top(a, KOTOpble MOTYT CBHIETENBCTBOBATH, YTO 3/IECh paHee
Benack 100b14a Topda. [Ipu ocyleHnn st CeIbCKOro X03sIMCTBA OHU BBISIBIISIOTCS
peNKo, WCKIIOUEHHE — IPOIAIIHbIE KYJIBTYpPbl Ha ONPEACICHHBIX BPEMEHHBIX
nHTepBajax. Bo-BTopeiX, QopmupoBaHue THAPO(GUIHLHONW PACTHTEIBHOCTH U
BOJIHBIX TIOBEPXHOCTEH CBUJICTEIIBCTBYET O TOM, UTO MIPOSKTUPOBAHUE OOBOIHEHUS
OBUTIO HANpaBIEHO MMEHHO Ha BOCCTAHOBJICHHWE BOJHO-OOJIOTHBIX YTOAMA, YTO
MOTJIO TIPOMCXOINTh UMEHHO B ciydae ObIBITHUX TopdopazpadoTok. IIpornBormo-
JKapHOE 0OBOJIHEHUE HEUCTIONB3YEMbIX TOP(SIHUKOB, OCYIICHHBIX PaHEE JIJISl CElb-
CKOTO XO35HCTBa, IPOBOAMUTCS MPEUMYIIIECTBEHHO MTyTEM PETYIUPOBAHUS BOIHOTO
pexrMa JUTsl COXpaHeHHs] BO3MOXXHOCTH BO3BPAIICHUS TAKUX TUIOIIACH B CEIbCKO-
XO3SIICTBEHHBIA 000POT, TaK KaK IMOIH30BATEIN M COOCTBEHHUKH CEITHCKOXO3SH-
CTBEHHBIX 3eMeJlb TI0Ka He 3aMHTEPECOBAHBI B CO3/JAHIH BOIHO-OOJIOTHBIX YTOIUH.
B-tpersux, wucronp3oBanme KO mrst topdomoderum («peatland managed for
extraction») B KaueCTBE «HYJICBOH OTMETKI» IIJISl OIEHKH W3MEHEHUS BEIOpocoB [117
B pe3ynbrare 0OBOIHEHUS SIBIISIETCS KOHCEPBATUBHBIM BAPHAHTOM, TaK KaK AIMHC-
cus I1I" ¢ TophomoOBIIH B 1IEIIOM HIDKE, YeM ¢ TOPMSIHUKOB, OCYIIICHHBIX IJIST CEITb-
cKoro xo3siiictBa — «grasslandsy» u «croplands» (IPCC, 2014). [TosToMy Ha aHHOM
aTare Ui TOPPSIHUKOB 10 0OBOIHEHUS OBLIO MPEIOKEHO ucTonb3oBaTh KO T1I7
(CO,, CHy, N,O u Bomoca DOC) n3 Hononnenns MI'OUK (IPCC, 2014) nns
«TOp(SHUKOB, UCIIONB3YEMbIX JUIs TOPGHOA00bIYM» (TadI. 3).

Ta6anua 3. KosddunnenTts! smucenu no ymomdanuio 1t Toppopaspadorok (IPCC, 2014)
Table 3. Default emission factors for peat extraction (IPCC, 2014)

AreHrt Enununst Cpeg;;gg ;:::&Hg}eﬁ(gs;;/; J?)OBe' HcToYHUK JaHHBIX
co 2.83(1.1-4.2) IPCC 2014, ctp. 2.14,
2 1 CO-C ra-l ro,u'l Temperate rich Tabm. 2.1
DoC 2 031 (0.19-0.46) TPCC 2014, c1p. 2.20,
Temperate Tabm. 2.2
o 61(1.6-1D) PCC 2014,
40l < CH-C ra-! rox”! Temperate crp. 2.26, Tabm. 2.3
oo 4 A 542 (102-981) IPCC 2014, c1p. 2.30,
4 KH Boreal and Temperate Tabm. 2.4
-1 -1 0.3 (-0.03-0.64 IPCC 2014, ctp. 2.34,
N0 jer NoO-Nra™ rox Boreal(and Tempezate TabIL. Z.g

Hpumeyanune. CHy oy 1 CHy g — oMucens CHy ¢ 0cHOBHO# ITOBEPXHOCTH M KaHaJa.
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Hzmenenue amuccuu nocie 06600HeHUs

Ha ocnose 3nauennii KO g CO,, CHy, N,O u Beinoca DOC, paccMOTpeHHBIX
BbIIIE, OBUIM PACCUMTAHBI MX M3MEHEHH ISl KAaTErOPHH «OOBOJHEHHBIE OPraHO-
T'€HHBIE TIOYBBI»:

AEF;"OSJ = EFpe,i - EF;os,i

rae AEF,,; —nsmeHenne KO 1 kareropuu 3emenb «0OBOIHEHHBIE OPraHO-
reHHble m04Bby, EF,, ; — KO mus kareropun «ropdopaspaborkm», EF,,,; — K3

JULs KaTeropuu «0OBOJHEHHBIE OPTaHOI€HHbIE II0YBbI», COOTBETCTBEHHO A1 CO,,
CHy, N,O u BeiHoca DOC (7). AHanoruuHbIM 00pa3oM ObLIM PacCUUTAHbI U3MEHE-
Hus 3HadeHu KO 15 kaTeropuu «3aTorieHHbIE 3eMITH:

AEF,, = EF, —~EF,,

b

rne AEFy ; — u3menenne KO i KaTeropuu «3aToruieHHbie 3eMinny, EF),, ; — K9
s Kareropuu «ropgopaspaborku», EFy; — KO s KaTeropuy «3aToIUICHHbIC
3eMiIM», cooTBeTcTBeHHO 111 CO,, CHy, N,O u BeiHoca DOC. B o6oux ciydasx
IIPY pacueTe UCTONb30BAINCh cpeanne 3HadeHnus KO (tabm. 2). 3menenne smuc-
cuu I1I" qns Bcelt Tutommann TopSHUKOB, KOTOpask MPEATION0KUTEIIEHO CAUTASTCS
00BOAHEHHOH («rHAPOQUIbHAS PACTUTEIILHOCTDY U «BOIHBIC IOBEPXHOCTHY), pac-

CUHUTBIBACTCs COITIACHO:

AE=Y'S -AEF, +Y S, -AEF,, ,

ros,i

rne AE — n3MEHEeHHEe SMUCCHH TTociie 00BOTHEHHs BeeX paccMmarpuBaeMbix I11
pkmroyas DOC, Sip — IUIOMIAJb, 3aHATas «THAPOMUIBHON pPaCTUTEIHLHOCTHIOY,
AEF,, ; — U3MCHCHHE [UId KaTerOpUU 3€MeEib «OOBOJIHCHHBIC OPraHOT'CHHBIC
nous» K3 mms COp, CHy, NyO u Beimoca DOC, S; — miomans, 3aHsras
«BOIHBIMH TOBEpXHOCTAMW», AEF, . — n3MeHenne KO U1 KaTeropuu 3eMenb
«3arorutennsle 3eMam» KO g CO,, CHy, N>,O u Beinoca DOC.

IIpn pacuere smuccuun CH, u3 ocymutensHbix kaHanoB (CHy gp) Obu1o
ucmnonbs3oBano npemiaraemoe MI'OUK (IPCC, 2014, ctp. 2.26, Tabn. 2.3) u cooT-
BETCTBYIOIee HAMM orieHKaM (HuctotuH u ap., 2006) 3HaYCHUE JOTH TUTOIIAIH,
3aHATOW JPEHAXKHOW ceThio, paBHOE 5%. Ilocne oOBOmHEHMS IMHCCUST METaHa C
IUIONIAIM, PaHee 3aHATOM JAPeHaXHOH ceThlo, ObLIa MPUHATA TAKOW ke, KaK U C
ocHOBHOI nosepxHoctu (216 u 84.7 xr CHy ra”! rox! qs Kateropuii «rewetted
organic soils» u «flooded lands» coots. —Tabmn. 2), a smuccus N,O npuHsTa «HYyIe-
BOI», KaK ompezelsieMas OKpyXaromuMu ynpasisieMbiMu 3emisivu (IPCC, 2014).
Hroroselil pacueT U3MEHEHHUsI YMUCCUU APHUKOBBIX I'a30B C ILIOLIAJEH, OTHOCH-
MBIX K OOBOJIHEHHBIM TOP(SIHUKAM, ObLT PUBE/CH B 1031 CO,-3kxB rox’! ¢ y4eTOM
100-netHnx notexuuanos modansHoro noremienus CO, = 1, CHy, =25, N,O = 298.

Ol{eﬂKa HeonpeOeﬂeHHocmu

OLieHKa HEOIpeneIeHHOCTEN BBINOIHEHA B COOTBETCTBUM C PEKOMEHAAIMSIMU
MI'BUK (IPCC, 2000) u ¢ yu€ToM OONBIINX aCHMMETPHUYHBIX HEONPEACIEHHO-
creit KDO. Ha mannoM sTare ObUTO IPUHSATO MOMYIICHUE O TPEYTOIBHOM pacipee-
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JICHWH WCXONHBIX BeIWuuH. [ pacyera HeompeaeneHHOCTeH OB MCIOIb30BaH
METO/l pacrpoCTpaHeHHsI OLIMOKH (MTPUOIMKEHUE paclipeesIeHNs pe3yibTaTa Hop-
MaJbHBIM 3aKOHOM), YTO, BUJMMO, JIOTTYCTHMO C YYETOM MPEIBAPUTEIHHOTO Xapak-
Tepa MPOBOAMMON OmeHKU. [locimemoBaTelbHO OBUTH BBITIOJHEHBI PACUCTHI
HeomnpeaeaeHHocTH: pasHocTH KO i kareropuii 3emens nocie («0OBOJHEHHBIE
OpraHOTCHHBIC TIOYBBI» M «3aTOTUICHHBIC 3eMIIM») M J0 («Topdhopa3paboTKmy)
obBogueHwms (Tabi. 4), mpousBeneHus paznoctu KO u miomanei (ommnbka ompene-
JICHUS! TIOCJIEAHNX NpuHsTa 3a 2%, Ta0i. 2), CyMMbI BEIOPOCOB OTACTBHO IS KaTe-
ropuii «0OBOJAHEHHBIE OPTaHOTEHHBIC TOYBBI» M «3aTOIUIEHHBIC 3€MJI», CYMMBI
JUI KaTeTOpHil «OOBOJAHEHHBIE OPraHOTEHHBIE TOYBBD) U «3aTOTUICHHBIE 3EMITID)
st kakaoro arenta (I1I' u DOC), utoroBo#t cymmsl BeioOpocos 1T

Pe3ynbrathbl U 06CcyxXaeHue

O6BomHenne B MoCKoBCKOH oOmactu mpoBoamiochk ¢ ocern 2010 mo koHert
2013 ronma. B 2014 roay co3naHHbIE U PEKOHCTPYUPOBAHHBIE THAPOTEXHUUYECKUE
COOpyKeHUsl, obecneyrBarone 00BOJHEHUE TTOKAPOONACHBIX TOPHSIHUKOB, ObLIH
TepeIanbl I OOCITYy)KMBAHHSI CTCIIHAIM3UPOBAHHON OpTraHW3arii MoCKOBCKOM
obmactu MOC ABC (Mudopmanuonssiii..., 2018). Paborel mo 00BOTHEHHIO
M0KapPOOMACHBIX TOP(PSIHUKOB MOIJIM MPOBOAUTHCS HA Pa3HBIX TOP(SHBIX Maccu-
BaX B HECKOJBKO 3TalioB, B HEKOTOPHIX CIIydasXx C IepepbiBOM. BTopuuHoe
00BOJTHEHHE JII BOCCTAHOBIICHHUS BOAHO-OOJIOTHBIX YTOIWH OXBaTBHIBAJO JIHIIH
oTAenpHbIe TUOmaAn. Ha Oojbielt yacTu co3maBajach WM BOCCTaHABIMBAJIACH
UH(paCTPYKTypa Ui JBYCTOPOHHETO PETYIMPOBAHUSI BOJHOTO PEXUMA C LEIBIO
COXpaHEHHsI BOZMOXHOCTH BO3BPAILIEHHS 3€MEJIb, MPEKJIE BCETO B CEIbCKOXO035M-
CTBEHHBIN 000pOT. DTH MEepONPHUATHS oOecIeuriii d(H(PEKTUBHYIO MTPOTHBOIIOKAP-
HYIO 3allUTy OCYIIEHHBIX TOP(PSIHUKOB. Pe3ynsraTsl MpOBOAUMOr0 MOHHUTOPHHTA
MOKa3ajHu CyLICCTBEHHOE CHIDKEHHE YHUClia M IUIOMIAaAH TOPQSHBIX MOXKapoB Ha
0OBOHEHHBIX 00BEKTaxX B MOXKapoomacHkie mepuoas! u mocie 2010 roma (Sirin et
al., 2020), a Taxke TMHAMHUKA TOPPSHBIX TTOKAPOB B COCETHUX 00IacCTIX. ITO 00€-
CIEUWIIO YCTOWYMBOE, 0€3 BO3/JICHCTBUI TOBTOPHBIX MOXKAPOB, MOCTIIUPOTCHHOE
BOCCTAHOBJICHHE PACTUTEILHOCTH, IIPEXK]IE BCETO JIECHOM (XBOMHON M TUCTBEHHOM)
Ha TOPQSIHBIX Tapsx, a TAKKE €€ POCT Ha MPHIIETAIONINX, HE 3aTPOHYTHIX TOp(si-
HBIMH TTOKapaM¥ TUTOMIA/IAX.

Bce nepeuncnennoe okaspiBaeT BiusiHue Ha Oamanc I1I" Ha Bcei Tepputopun
00bekTOB 00BoHEHUs. OIHAKO TOJBKO IUIOMIA U, OOBOAHEHHBIC «OKOHYATEIHLHOY
JUIsL BOCCTAHOBJICHHS BOJTHO-OOJIOTHBIX YTOJMIA, MOTYT paccMarpuBaThCs, Ha Halll
B3MJISiZ], KAaK M3MEHUBIITNE MCXOAHYIO KaTErOPHUIO 3€Mellb, BBICISEMYIO COIIACHO
MI'DUK (IPCC, 2014) nna yuera I1I. D10 yyacTku, HACHTUUIUPYEMBIE «THUAPO-
(UIBHON PAaCTUTENBHOCTHIO» M «BOJHBIMH MOBEpXHOCTSIMI». COIIaCHO JaHHBIM
MOHHUTOPHUHTA, WX IUIOIIAIN COCTAaBWIIM Ui 00BEKTOB MOCKOBCKOH ob6nacTu Ha
2019 rox 5308 n 3618 ra wim 7 u 5% ot 001IeH MmIoIaar 0OBOIHEHUS, COOTBET-
cTBeHHO (Tadi. 4). [Ipu MOHHUTOPHUHIE ¥ MOCIEAYIONIEH OlIEHKE HE YYUTHIBAIUCH
HeOombIme 1o miomaan (nx1 —nx10 ra) yqyactku 0oOBOAHEHHS, CO3JaHHBIC PaHee
B paMKaX pa3IMYHbIX HHUIHATHB.
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Ta6anua 4. [1omanm, oTHOCUMBIE K 0OBOAHEHHBIM TOp(sHUKaM B MOCKOBCKOM 001acTH —
«ruapodHIbHAS PACTUTEILHOCTE» U «BOJIHBIC MIOBEPXHOCTH», COOTBETCTBYOIINE KATCTOPUIM
«rewetted organic soils» u «flooded lands» (IPCC, 2014)

Table 4. Areas classified as rewetted peatlands in the Moscow Oblast — «hydrophilic vegetationy
and «water surfaces» corresponding to «rewetted organic soils» and «flooded lands» (IPCC, 2014)

B ToM umncJie (ra)
P O0BoHEHHBIE TOP-
CTHOH dsianku (ra) Tuapodpuibnas Boaubie
PACTHTENLHOCTH NOBEPXHOCTH
MockoBckas 06macTb 8926 5308 3618

Ha npumepe yuactka o0BogHeHUS (puc. 3), TIe 3a7eprKaHne CTOKa BOJIbl Ha4aJIo
MIPOBOJIUTHCS Cpasy mocie moxapoB oceHbto 2010 rona u OBUIO YCHIICHO WHTEH-
CUBHBIMU JOXKISIMH, U3MEHEHUS IPOUCXOIAT CO BPEMEHEM, IO MEPE aKKyMYJISILUU
JOXKJEBBIX 0CAKOB M, YTO O0JIee CYIIECTBEHHO, TajbIX BoA. [ uapoduibHas pactu-
TENBHOCTH (POPMHUPYETCS TIOCTEIIEHHO, U B TIEPBOE BPEMsl TaKUe YYaCTKH, BUUMO,
MPOCTO CHJIBHO YBJIXKHEHBI. YUYAaCTKH, 3aHAThIE BOJOW, MOTYT B JajbHEHIleM
3apacTarh TUAPOPUILHOW W, BEPOSTHO, BOJHOW PACTUTEIHLHOCTHIO, UMECHOIICH
Onu3KHe CIieKTpalibHbIe XapaKkTepucTHKU. Ha ¢oHe 3Toro o0miero TpeHia CooTHO-
[IeHHe MEXIy JABYMsI THUIIAMH TIOKpOBa — «THUAPOMIbHAS PACTHUTEIHHOCTH» W
«BOJIHBIE TTOBEPXHOCTH» — MOYKET BaphHPOBATH B 3aBUCUMOCTH OT TIOTOJIHBIX YCJIO-
BU, MPEIICCTBYIOIIUX BPEMEHU NPOBEIACHUS KOCMUYECKOM ChEeMKH. AHaIU3
M0Ka3aJl, 4TO IUIOIIA/lb «BOJHBIX IOBEPXHOCTE» yBelIMUMBaeTcs B npeaenax 1%
MIPY YBETUYEHUU CYMMBI 0Ca kOB 32 30-THEBHBIN MEPUOI, MPEAIISCTBYIOIINN AaTe
rpoBefieHus cheMkH (Sirin et al., 2020).

H
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pPacTuTenbHOCTb noBepxHOCTU 3eMHOro nokposa

Pucynok 3. Vi3ameHeHue TUoniaei, 3aHAThIX «THIPOPIIHLHON PACTHTEIEHOCTHEO» U «BOTHBIMH
MOBEPXHOCTSIMID JI0 U [TOCIIe 0OBOAHEHUsI, Ha IpUMepe dacTi MaccuBa PagoBurkuii Mox
(1534.8 ra), MockoBckas 001acTh

Figure 3. Changes in the areas occupied by «hydrophilic vegetation» and «water surfaces», before and
after rewetting, on the example of part of the Radovitsky Mokh peatland (1534.8 ha), Moscow Oblast
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Jiist moclieyroux pacuyeToB ObUIM TIONyYeHBI M3MEHEHUsS! K0d(D(UIIMEHTOB
smuccuu II' (CO,, CHy, N,O) u BeiHoca DOC nocie 00BOAHEHUS ¢ yU4ETOM IpH-
HATOTO paHee NOMYyIICHWs, YTO BCE IUIONIA/IM, pacCMarpuBaeMble Kak OOBOJHEH-
HbIe, OBLIM TpE/CTaBICHbI paHee Topdopaszpadborkamu. [IJis riomaaei, 3aHAThIX
«TUAPOQPUIILHON PACTUTEIBHOCTHIO» M «BOJHBIMU TIOBEPXHOCTSIMU», ObLia
ucmnoib3oBana pasuuma mMmexay KO, npemmoxkenasiva MI'OUK (IPCC, 2014) mns
«tophopazpaboTOK», U «OOBOAHEHHBIX OPraHOTCHHBIX MOYBY» MM «3aTOIUICHHBIX
3eMeJIb» COOTBETCTBEHHO (Talu. 5).

Tabauua 5. VizmeHeHne k03 HIHEHTOB IMUCCHE 1711 TOPHOpa3paboToK mociie 00BOAHEHHS
n nepexona B Apyrue Kareropun 3emens cornacuo (IPCC, 2014)

Table 5. Changes of emission factors for peat extraction after rewetting and conversion
to other land categories according to (IPCC, 2014)

ATenT EIIPIHHIII)I HN3menenne: cpeaHee 3HaYeHH e
(95% noBepuTeNbHBII HHTEPBAJ)
OO0BoIHEHHBIE OpraHoreHHble nouBbl «rewetted organic soils» (IPCC, 2014)
CO, a1 2.3 (-4.4...-0.4)
T CO,-Cra™ rog
DOC -0.07 (-0.25...0.11)
CH 210 (1...434
4ol kr CHy-C ra”! rox’! ( )
CHy kg -457(-837...172)
N,O kr N,O-Nra™ rox™! -0.3 (-0.64...0.03)
3aromiennbie 3emin «flooded lands» (IPCC, 2019)
CO, 41 -1.78 (-3.43...-0.41)
T CO,-Cra™ rog
DOC -0.31 (-0.50...0.15)
CH 78.6 (70.7...86.2
4ol kr CHy-C ra”! rox’! ( )
CHy kg -457.3 (-887.2...-27.4)
N,O kr N;O-Nra™ rog”’ -0.3 (-0.64...0.03)

Ipumeuanne. CHy oy 1 CHy oy — oMucensa CHy ¢ ocHOBHOM NOBEPXHOCTH M KaHasa

Hanee Opln paccuntansl nusmenenus smuccun 1IN (CO,, CHy, N,O) u BeiHOCa
DOC nuist Bcex mutomaaein MockoBckoit 001acTi, KOTOpble MOTYT paccMaTpUBaThCs
Kak 0OBOJHEHHEBIE (Ta0MI. 6).

OcnoBHoe cokpaineHue BoiOpocoB [II' npousomto 3a cuer CO,. bosbimnit
BKJIaJl BHECTIM YYaCTKH, 3aHATHIC «THAPOPHIBHON PaCTUTEIBHOCTBIO», HE TOIBKO
3a cueT OojplIel IUIOManW, HO W Oojbmiero m3MeHenws KD. B omimmume or
«BOJIHBIX TIOBEPXHOCTEW» 3/1€Ch aKTUBHO MAET (POTOCHHTE3, a YacTh 0Opa3yrole-
rocsi OPraHMYECKOTro BEIECTBa BIIOCIICACTBUM MOXKET OTIararbesi B BuIe Topda.
MOXKHO PEeNoNIoKUTh JasbHelIee cokpamienie smuccun CO, Kak 3a cueT ycu-
JICHWs YBIKHEHHsI TEPPUTOPHH, TaK W B PE3yJbTaTe 3apacTaHhs 3aTOIICHHBIX
Y4aCTKOB.

Haubomnbemee cokpamenue BeiHoca DOC xapakTepHO JJIs 3aTOIJICHHBIX y4acT-
KOB, YTO JIOTHYHO T10 TIPUYMHE TIOYTH MOJTHOTO MPEKPAIIEHHs CTOKA C ATHX TUIOIIA-
neit. Bospocna smuccus CHy, KoTopasi IPOUCXOMUT U U3 OCYLICHHBIX TOP(MSIHBIX
II0YB, HO TOJILKO MEPHOANYECKH, TIPU MOCTYIUICHUU BJard, ¥ B HE3HAUYNTEIIbHBIX
oowvemax (CyBopoB u mp., 2010, YUuctotun u np., 2016). Haubonee 3HAYUTEIBHO
Bo3pocna smuccuss CH, Ha ywacTkax ¢ ruapoHIbHONW PAaCTUTEIBHOCTBIO, TIE
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OCOKH U JIPYTH€ PACTEHUS C adPEHXUMOI CITOCOOCTBYIOT BBIXOly METaHa U3 IIy0o-
KHX ci0eB Topa, MuHysl MeTaHOTpoHbIH (unsTp. Cokparmiacs smuccust CHy 3a
CUeT 3aTOTUICHHS KaHaJIOB, YTO, HA HAII B3IIsL], 000CHOBAHHO. DMHCCHS METaHa W3
OCYUINUTECJIbHBIX KaHAJIOB YCHUJIUBACTCA ABUXKXCHUEM BOABI U, COOTBECTCTBECHHO, TYyp-
OynmentHeIM TiepemermuBanreM (CupuH u np., 2012). Ilociie oOBOXHEHHSI CTOK
3aMeIIsIeTCsl WK TIPEKpaliaeTcsi, BUAMMO, COKpAIAeTCsl MOCTYIUICHUE B KaHaJbI
CBEXEW OpPraHWKH, HEOOXOIUMOM JUII METaHOTeHEe3a, a TaKXKe JaTepaabHbIN MpH-
HOC PacTBOPEHHOTO M ra3o00pa3HOro meraHa. HesHauWTenbHBIA BKJIAJ B CHUXKE-
Hue smuccuu I1I" Brec N,O.

Ta6anua 6. 3sMeHeHre SMUCCHU ISl TUIOMIA/EH, OTHOCHMBIX K 0OBOJHEHHBIM TOP(AHUKAM
Ha npumepe MockoBckoii obiactu (cpeanee sHaueHue u 95% JTOBEpUTENBHBIN HHTEPBAT)

Table 6. Changes of emissions for areas attributed to rewetted peatlands on example of Moscow
Oblast (mean value and 95% confidence interval)

I'napoduiabHan Boanbie Hroro,
Arent Enmmmust PaCTUTENBLHOCTh| IOBEPXHOCTH Beero 10° 1CO,-3KB rox’!
3 -1 -44.8 -23.6 -68.4 -68.4
COy | 07T COyron™ | 054 81) | (45.1..-5.7) |(-110.0..-20.9)| (-110.0..-20.9)
3 -1 -1.4 4.1 -5.5 -5.5
DOC | 1071 COyron™ | 49 51y | (-59.17) | (-124..-1.8) | (-124..-1.8)
CHy onp 103t CHy rox’! 1.4(0..2.9) [0.4(0.3..0.4)[1.8(0.4...3.3)|44.3 (8.5...78.9)
3 -1 -5.6
CHy | 10° T CHyron -0.1(-0.2...0) | -0.1 (-0.2...0) | -0.2 (-0.3...0) (-7.0..-0.5)
N,O T N,O-N rox’! |-1.6 (-4.8...-1.3)|-1.1 (-1.3...1.1)| -2.7 (-4.6...0) | -1.3(-2.2...0)
3 -1 -36.6
HUroro |10° T CO,-3KB rox (-97.6..20.1)

Ipumeuanne. Bce 3HaYeHNS IPUBEAEHBI ¢ OKPYIIICHHEM JI0 JAECATUYHOrO 3HaKa. PacueT pernoHaib-
HOTO TOTOKa 3aKHCH a30Ta B T CO,-9KB T | (CHTOrO MO PErHOHy») TPOM3BOMTCS B
asa stamna: 1) -2678 xr NoO-N rox”! = -4208 kr N,O rox’;

2) -4208 kr N,O rox™- 298 ~ -1254 T CO,-3kB rox ™.

Yeennuenue smuccun CHy CyInecTBEHHO COKpaTHiIo 0011ee CHUKEHNE BbIOPO-
cos III" nociie o6BonHeHUsA. OJHAKO HEOOXOAUMO yuuThIBaTh, 4T0 CHy, Kak KopoT-
koxxuByImii B armocepe 111, He MOXKeT MepeKphITh JOITOBPEMEHHBIH 3P deKT oT
cHwxkenus smuccun CO, (Giinther et al., 2020). Kpome 3toro, smuccus CHy cau-
JKAeTCsl 110 TIPOIIECTBUY BPEMEHH ITOCJIe OOBOMHEHHUS U TI0 MEPE COKPAIICHUS JIeT-
KOAOCTYIIHOM OpraHUKH 11l MeTaHoreHesa. Jlaxe ¢ yuerom pocra Boiaenaenuss CHy
obmuit 3dpdexT cokpamennus smuccuu [T B pe3ynbrare 0OBOXHEHHS OKa3ajcs
cymecTBeHHbIM — Gonee 36 Teic. TCO,-3KB rox’!. C y4eTOM JOJITOBPEMEHHOTO U
MIOCTYNATEIbHOTO JEHCTBHS OOBOTHEHHS ATOT dPPEKT OYAET C KaKIbIM rOOM HE
TOJIBKO CYMMHPOBAThCS, HO M PACTH 32 CUET PACHIMPEHUs TUIOIAeH, 3aHATHIX
«rUAPOPHUILHON PACTUTEIILHOCTHIO» U «BOJHBIMU MIOBEPXHOCTIMMNY.

PaccMoTpeHHBII TT0X0A MOXKET OBITh HCITONB30BaH M JJIsi OICHKH CHIKEHUS
BbIOpocoB I1I" B pe3ynbraTte BTOpUYHOTO OOBOHEHUS U JUISI KOHKPETHBIX OT/IEIBHO
B3ATHIX 00beKTOB. Hampumep, uia yaactka TopdsiHoro maccusa Pagosunkuii Mox
mwiomaneo 1534.8 ra (puc. 3) miomans, 3aHATas «rHIAPOGOUIBHON PacTUTEIHHO-
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CTBIO» U «BOJHBIMH ITOBEPXHOCTAMNY, cocTaBmia Ha 2019 rox 177 u 186 ra, coot-
BETCTBEHHO, 4 0bIee CHInKerne BrIopocoB I1I7 Gonee 1.6 Thic. T CO,-9KB rof .

[TomryueHHbIe IpeIaraeMbIM TOAXOIOM OIIEHKH MaKCHMAalIbHO KOHCEPBAaTHBHBI.
ITocne nmoaroroBku Jlomonaenus k Pykosogctey MI'OUK 2006 mo BomHO-0010T-
HbIM yronbsiM (IPCC, 2014) Obuia npoBeieHa aKTyalu3alusl U 4aCTUYHasi KOPPEK-
THPOBKa pekoMeHIyeMbIX oreHoK (Wilson et al., 2016). Ilepexon Ha 2 ypoBEHb
CJIIOKHOCTH C HCIIOJIb30BaHUEM CHEIUPUUHBIX it peruoHa KD, 0CHOBaHHBIX Ha
JIAHHBIX HATYPHBIX HM3MEPCHHI, MOXXET BHECTH JIOTIOJIHUTCIIBHBIC KOPPEKTHUBHI.
Kpome sToro, cam mpeasioKeHHBIH MOIXO0/] M0 OMpeeeHHI0 00BOTHEHHBIX IIIO-
1a/eil 1 mocieayromei oleHK cokparienns Beiopocos [1I7 He yunTeiBaeT MHOTHX
JIOTIOJIHUTEINILHBIX MOCIEACTBUI. B mepByro odepenb, 3TO KacaeTcsi COKpAIICHUs
WJIH Jake YCTpaHeHHs BEIOPOCOB My TeM MpeoTBpaiieHus TophsSHBIX mokapoB. He
yuuThiBaeTcsi 3PGEKT pocTa JPEeBECHON PaCTUTEIBLHOCTH HA JPYTUX IUIOMIAISIX
00BEKTOB OOBOJHEHUS B YCIOBUSAX OTCYTCTBHSI IMOCIIEAYIONUX oxapoB. HakoHer,
MIPUHATHI TOMYIIECHUS, YTO OOBOAHCHHBIC TIIOMAAN ObUTH paHee Topdopa3padoT-
KaMH, Y KOTOPbIX KO3()(UIIMEHTHI 3MUCCUU MEHBIIE 110 CPABHEHHIO C CEIbCKOXO-
3SIICTBEHHBIMU 3€MJISIMM — CEHOKocamu/mactOuiiamu («grasslands») u mpomnari-
HBIMU KynbTypamu («croplands»). Y4eT BceX WM 4acTW YKa3aHHBIX acleKTOB
MOYKET IMO3BOJIMTH 00JIee TOYHO OICHUTH 3(PPEKT BTOPUUHOTO OOBOJHEHHS OCY-
LICHHBIX TOP(SIHUKOB B OTHOIIECHUM COKpaiieHust BbiOpocoB [1IT u, BeposTHee
BCET0, B JIYYIIIyIO0 CTOPOHY.

3akno4yeHue

Bropuuno o0BogHeHHBIE TOP(SHUKA — OOBEKT HAIMOHAIBHOM OTYETHOCTH O
Ka/1acTpe aHTPOIIOTCHHBIX BEIOPOCOB U IOIVIOLIEHHS TAPHUKOBBIX I'a30B, HE PEryJIH-
pyembIx MOHpeabCKUM MTPOTOKOJIOM, OJJHAKO CTAaTUCTUYECKUN Y4eT TaKhX 3eMellb
He npoBoauTcs. [IpeacTaBiieHHBI MOAXOA K OINPEAEJEHUIO0 IUIOU[aJed BTOPUYHO
00BOIHEHHBIX TOP(SHUKOB OCHOBAH HA METOANKE MOHUTOPUHIA COCTOSHUS I10XKapo-
OTIACHBIX TOP(SIHUKOB M dPPEKTHBHOCTH MX OOBOIHEHHUS 110 MYJIBTHCIICKTPAIHLHBIM
CITyTHUKOBBIM JaHHBIM, KOTOpas OblIa anmpoOupoBaHa, OMyOIMKOBaHA B HAYYHBIX
JKypHaJIaX M, COOTBETCTBCHHO, BepuuimpoBana cormacio MI'OMK. Hamu mipemio-
JKEHO OTHOCUTH K OOBOTHEHHBIM IIJIOMIA/SIM YYACTKHU C TUAPOPUILHON PaCTUTEIHHO-
CTBIO, a TAKKe MOKPBITHIE BOAOH. Ha manHoM 3Tane ObIIo clienano JomylieHHue, YTo
0OBOIHEHHbIE YJACTKH OBbLIM paHee MIPEUMYILIECTBEHHO HEUCIIONb3yeMbIMU TOPGO-
pa3paboTKaMu U IIPU yuyeTe B KaJacTpe WX IUIOIIAJN COKPAIIAIOT TIoaan Topdo-
pa3paboTok. DTOT nojaxo ObUT MCTONB30BaH B HalmoHaisHOM J0KIazie 0 KajgacTpe
AHTPOIIOTeHHBIX BHIOPOCOB U3 MCTOUYHHUKOB U a0COPOLMH MOIIOTUTEISIMU [TAPHUKO-
BBIX T'a30B, HE peryaupyemMblx MoHpeanbCKuM mporokoioMm 3a 1990-2019 rr. ns
MocKkoBckol 001acTi 0OBOJHEHHBIE IUIOLIAH, KOTOPbIE MOTYT paccMaTpUBAaThCS
KaK BOJHO-OOJIOTHBIE YIO/bsl, COCTABMIIN HA 3TOT MOMEHT 8.9 ThIC. ra.

Takue yd9acTKu MOTYT OBITh OTHECEHBI K KaTeropusM, omnpesenseMbiM [lomor-
HEHHEM 10 BOgHO-0070THBIM yroabsiM (IPCC, 2014) k PykoBoasimum npuHIMANIAM
110 HAIIMOHAJIHHBIM WHBEHTAPH3AIMAM HapHUKOBEIX TazoB MIOUK 2006 (IPCC,
2006) xak yBIaKHEHHbIC OpraHn4eckue mo4sbl («rewetted organic soilsy») u 3aro-
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wieHHble 3emin («flooded landsy»). CooTBETCTBEHHO, K HUM MOTYT OBITH MpHMeE-
HeHbl pekomermyembie MI'OUWK mst yposas crioskHOocTH 1 (Tier 1) ko3 duiineHTsI
OMHCCUM JTUOKCHUJIA YIJIepO/a, METaHa, 3aKHCH a30Ta M BBIHOCA PAaCTBOPEHHOTO
yriepona. [Ipu momymeHnn 06 MCXOAHON NPUHAICKHOCTH OOBOTHEHHBIX y4acT-
KOB K Topopa3paboTkaM pacdeTsl IMoKazand olIee cokparmieHne Beiopocos I1I0
uig 00BbeKTOB 00BogHeHHd B MockoBckoit obiactu Ha 2019 ron 6osee 36 Thic. T
CO,-3xB ron’ !, naxe HECMOTpS Ha CYIIECTBEHHOE YBEIWYCHUE DMHCCHUHM METaHA.
[IpencraBieHHBIA TTONXOI MOXKET OBITH WCIIONB30BAH M IS ONEHKH CHUKECHUS
BbIOpocoB [1I" B pe3ynbrare BTOPHYHOTO OOBOJIHEHHS KOHKPETHBIX OTIEIBLHO B3si-
ThIX OOBEKTOB.

OILEeHKH SBJSIOTCS KOHCEpBAaTHMBHBIMA. OHHM HE YUHUTHIBAIOT 3P (heKT 00BOIHE-
HUSI JUIs1 BCEH TUIOMA/IM OOBEKTOB 0OBOJHEHUS, BKITIOUAs! TOCTIIMPOTEHHOE BOCCTa-
HOBJICHHE TPEHMYIISCTBEHHO JIECHOM pacTUTenbHOCTH. He yuuThIBaeTCs
COKpaIeHrne BEIOPOCOB MAPHUKOBBIX Ta30B B Pe3yJIbTaTe MpeaoTBpaIieHns Topgsi-
HBIX [10XKAPOB, KOTOPbIE MOTYT OBITh OYEHb 3HAUYUTEIbHBIMU. YUET ITHX acCIIEKTOB,
a TaKKe Mepexo]l Ha pernoHaNbHbIC, ONPEACICHHBIC IO JaHHBIM W3MEPEHHI MOTO-
koB CO,, CHy, N>O u BeiHoca DOC k03¢ ¢duuneHTsl SMUCCHH, MOTYT B IIE€PCIIEK-
TUBE CYIICCTBEHHO YTOUHUTh METOAUKY U PE3yJIbTaThl PACUCTOB.

OOBOHEHNE HEHCIONb3YEMbIX OCYIIECHHBIX TOP(SIHUKOB MOMHUMO PELICHUS
3a/lad TI0 TPEJOTBPAIICHUIO TOP(MSIHBIX TOXKAPOB, TMOBBIIICHUIO JKOJIOTHYECKON
0€3011aCHOCTH W BOCCTAHOBJICHWUIO MHOTHMX KPHTHYECKH Ba)XKHBIX JJISI YeJIOBEKa
9KOCUCTEMHBIX YCIYT 00J0T siBisieTcsl 3PPEKTUBHBIM MYTEM COKpAILEHHUsT BBIOPO-
COB TIAPHUKOBBIX TA30B B YaCTH 3EMIICIIONB30BAHUS, CEITHLCKOTO U JIECHOTO XO035H-
ctBa. [lo Mepe cokparieHns BEIOPOCOB B JIPYTUX CEKTOPAX IKOHOMHUKU 3HAUYEHUE
BBIOPOCOB MAPHUKOBBIX I'a30B, CBA3aHHBIX C OCYIICHHBIMU TOPQSIHHUKaMH, OyneT
pacTH U MOXKET CTaTh OJIHUM W3 KIIFOYEBBIX JUIS YISpKaHUsI II00ATBHOTO IMOTEeTIe-
Hus HIDke +1.5... +2°C. YuuThIiBas III0MAIN OCYIICHHBIX U 0COOCHHO HEUCTIONh3Y-
embix TopdsHukoB B Poccuiickoii dexeparuu, MX OOBOJHCHHUE IPEICTABIISCT
Ba)KHBIH, HO HEIOOLICHEHHBIH MTOTSHIINA JUIS BBIIIOJIHEHUS 0053aTeIbCTB B PAMKaX
[Mapmkckoro cornanieHust Mo KIMMary ¥ B YaCTH CMSITYCHHUS] M3MEHEHUSI KIIMMara,
U B HallpaBJICHUH ajantanuu. [IpeyioxKeHHbII OAX0 1 SBISETCS TIEPBBIM, HO BaX-
HBIM IIArOM IO PEIICHUIO JaHHOU Mpo0IeMbl Ha YPOBHE CTPaHbI, PETHOHOB U KOH-
KPETHBIX TPOCKTOB BTOPHUYHOTO OOBOJHEHHS HEUCIIONB3YyEeMbIX TOP(QSHHKOB H
BOCCTaHOBJICHUSI BOJHO-OOJOTHBIX YTOJHH.
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