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Pesiome

Llenb — AaTb KOAMYECTBEHHYIO OLEHKY 3anaca M 6rog)Keta yrnepoga Ans
y4yacTKa KapboHOBOro nosiMroHa 3eneHas 30Ha r. [po3HbIN.

OueHKa 3anaca u 6rogyKeTa yrieposa NpoBoAMAach Ha OCHOBE METOANKM
POBY/l, nporpammHoe obecneyeHne KOTOPOM HAXOAUTCA B OTKPbITOM
poctyne Ha caite LM/ PAH. [lna oueHKu 3anaca v 6roarKeTa yrneposa
MUCNONb30BaNNUCL CBeaeHuna FocyaapcTBeHHOro necHoro peectpa (M/1P) o
NOpoAHOM COCTaBe, MAOWQAAAX W 3aMacax ApeBecuHbl, KaTeropui
HacaXgeHuin. UHCTpymeHTanbHOe M3mepeHue noTokoB CO, Ha yyacTke
KapboOHOBOro Mo/AMroHa «3eneHaa 30Ha r. [PO3HOro» MNpPOBOAMNAOCH
METOLO0M TYPOYNEeHTHbIX NyAbCaLui.

[Ons yyactka KapboHoBOro mosivMroHa 3esieHas 30Ha r. [PO3HbIA  3anac
yrnepoga coctasun 207708 T, 6logxeT yriepoga — 267 T/roa. AHanus
Ny/NbCaLMOHHbIX W3MepeHWUi nokasan, Yto 3a 8 mecsAues 2023 ropa
(anpenb  — HoA6pb) amuccua  CO, npeBbilwana  MOMOLLEHME.
MakcumanbHoe nornoweHne CO, MPUXOAUTCA Ha Mall, YTO CBA3AHO C
Ce30HHbIM pocTom 6uomaccbl WM npoueccamu  GOTOCMHTE3ad, a
MaKCUMaNbHaA SMUCCUA — HA CEHTABPb.

[nA yyactka KapbOHOBOro MoAUroHa 3eneHa 30Ha r. FPO3HbIM NOJyYeHbl
pacyeTHble 3HayeHWA 3amaca M bogKeTa yrnepoga no  mynam.
MOHUTOPUMHI 33 NOTOKaMK KAMMATUYECKU AKTUBHbIX ra3oB MO3BOAUT B
byaywem co3gaTtb 6a3y AaHHbIX CTOKA M 3MUCCMM MAPHMKOBbIX ra3oB.,
XapaKTepHbIX A/NA /lecocTenHol 30Hbl  YeyeHckoW Pecnybauku, ¢
BO3MOKHOCTbIO nocnegytouemn MHTEpnoaALumn LaHHbIX Ha
penpes3eHTaTUBHbIE TEPPUTOPUN.

Kniouesble cnosa
Buomacca, 3anac M 6l4XKeT yraepofa, KAMMATUYECKMEe W3MeHeHus,
KapbOHOBbIV NONNTOH.
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Abstract

The aim was to quantify the carbon stock and budget at the Grozny Green
Zone carbon polygon site.

The assessment of the carbon stock and budget was carried out on the
basis of the ROBUL methodology, the software of which is publicly
available on the website of the Centre for Environmental Problems of the
Russian Academy of Sciences. To assess the carbon stock and budget,
information from the State Forest Register (SFR) on species composition,
areas and reserves of wood and categories of plantings was used.
Instrumental measurement of CO, flows at the carbon polygon site was
carried out using the turbulent pulsation method.

For the carbon polygon site, the carbon stock was 207708 tons, while the
carbon budget was 267 tons/year. Analysis of pulsation measurements
showed that for 8 months of 2023 (April-November) CO, emission
exceeded absorption. The maximum absorption of CO, occurs in May. This
is due to the growth of biomass and photosynthesis processes. The
maximum emission occurs in September.

For a section of the site, calculated values of the carbon stock and budget
for pools were obtained. Monitoring the flows of climate-active gases will
make it possible in the future to create a database of runoff and emissions
of greenhouse gases characteristic of the forest-steppe zone of the
Chechen Republic, with the possibility of subsequent interpolation of data
to representative regions.

Key Words
Biomass, carbon stock and budget, climate change, carbon landfill.
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BBEAEHUE

KnumaTuyeckne M3MeHeHWAa ABAAIOTCA OAHOM M3 CambixX
obcykpaembix Npobaem, Kak B HayyHOM coobuiecTse, TaK
M Ha rocyfapCTBeHHOM ypoBHe. [na AOCTUMKeHUuA uenen
Mapuskckoro  cornaweHma K 2030 roay BblGpoChI
NMapHWKOBBIX ra30B B PoccuK A0MXKHbI COKpaTUTbeA Ha 70 %
oT ypoBHa 1990 roga (He 6onee 2162,4 mAH. TOHH CO,-
3KBMBaneHTa). B aToi cBA3M, B Poccum nposoauTcs pag,
MepOoNPUATUIA, BKIOYAA YCUIEHWE HAYYHO-TEXHUYECKOTO U
TexHosiormyeckoro norteHyumana [1]. B ¢pespane 2021 roga
MUWHUCTEPCTBO  HAykKM U Bbiclwero  obpasoBaHusA
Poccuiickoit ®epepaunn 3anycTnio NUAOTHLIA MPOEKT Mo
CO3ZaHWI0 Ha TeppuTOpUKN pernoHoB Poccun KapboOHOBbLIX
NMONMIOHOB ANA Pa3paboTKM M UCMbITAaHUI TexXHONOorui
KOHTponA yrnepogHoro 6anaHca [2], uTOo sABAsetca
peanusaumelt nepBoro 3sTana nJjaHa agantaumuM K
M3MEHEHUAM KAMmaTta Ha nepuog o 2022 r. [3]. Takum

obpasom, Ha cerogHAWHWA AeHb B Poccun pgencteyet
19  KapboOHOBbIX  NOAUIOHOB  06WEN  NJoLWaAbio
312'939,53 ra [4]. KapboHoBbiit nonanroH « WAY CARBON»
pacnonoxeH Ha Tepputopun YeueHckoi Pecnybankm,
BKAtoYaeT 14 yyactkos obuwel naowaabto 1785 ra. Yyactku

PacrnonoeHbl B MPUMPOAHbLIX (PaBHUHHbLIX  CTEMHbIX,
NIeCOCTEMHbIX, @ TaKKe T[OpPHbIX) M aHTPOMOreHHo-
M3MeHeHbIx faHgwadrtax [5]. LUenvrwo  HacTtoswwero

nccneao0BaHMA ABAAETCA KONMYECTBEHHan OLEeHKa 3anaca u
6roaKeTa yrnepoga AN ydacTKa Kap6OHOBOro Mo/iMroHa
«3eneHas 30Ha r. [PO3HbIN»

MATEPUA/IbI U METOAbI

0630p CyulecTBYOWMX METOAMK pacyeTa NOrnoLeHus
napHWKOBbIX ra3oB fiecamun npeacrasneH B paborax [6; 7].
MpenmylLectBa U HeQOCTaTKM METOAMK OLEHKWU yraepoa-
Horo 6anaHca B iecax npeAacTaBaeHbl B Tabn. 1.

Ta6bauua 1. NpenmyLiectsa M HeLOCTaTKU METOAMK OLLEHKM yraepoaHoro 6anaHca B necax
Table 1. Advantages and disadvantages of forest carbon balance assessment methods

Ha3BaHue meToauKu
Name of Method

Paspabotumk
Developer

Mpeumywecrea
Advantages

Hepocratkmn
Disadvantages

MeToamka
MexayHapoaHoro
WMHCTUTYTa NPUKNALHOIO
CUCTEMHOrO aHaM3a
Methodology of the
International Institute for
Applied Systems Analysis
(IIASA)

MeKayHapoaHbIA UHCTUTYT
NPUKNALHOIO CUCTEMHOTO aHaAN3a
(HASA), AscTpusa

International Institute for Applied
Systems Analysis (IIASA), Austria

OpaHa u3 nepsbIx
MEeTOAMK MO KOTOPOit
npoBeAeH NOHbIM
yueT BtogKeTa
yrnepoga Poccum

One of the first
methods by which a
full accounting of
Russia's carbon budget
was conducted

He opueHTupyetca Ha
npuHuunel MMUK
Does not follow IPCC
principles

Mogaenb 6roaKeTa
yrnepoga KaHafcKoro
NeCHOro cektopa

Carbon budget model of the
Canadian forestry sector
(CBM-CFS3)

JNlecHan cny»6a KaHagb! (CFS)
Canadian Forest Service (CFS)

OTKpbITbIV JOCTYN.
Ya06HbI nHTEepdeiic
Open access. User-
friendly interface

OnunpaeTca Ha AaHHble
KaHagckon
CTaTUCTUKM, TOTAa KaK
AaHHbIxX [N1P ana sTon
MOoAeNN He4OCTaTOYHO
Based on Canadian
statistics data,
although there is
insufficient GLR data
for this model

MeToamKa permoHanbHom
OUEHKM BroaxeTa yrnepoaa
necos (POBYN)
Methodology for the
regional assessment

of the forest carbon budget
(RAFCB)

LleHTp no npo6aemam 3KoNOMMU U
npoAyKTMBHOCTM necos (L3MNJ1 PAH),
Poccusa

Center for Forest Ecology and
Productivity (CEPF RAS), Russia

JoctynHocTb
nporpaMmmHoro
obecneyeHun
Software availability

OnupaeTca Ha AaHHble
TYN®/TNP, uto
CHUKaeT
[A0CTOBEpPHOCTb
OLEHOK

Based on data from
the State University of
the Russian
Federation/State
Research Institute of
the Russian
Federation, which
reduces the reliability
of the estimates

Cuctema mogenew necHbix
3KocUCTeM+ MOAeNb
ANHAMUKM OpraHUMYeckoro
BEeLL,eCcTBa Noysbl

A system of forest
ecosystem models+ a
model of soil organic matter
dynamics
(EFIMOD+ROMUL)

NHCTUTYT GU3NKO-XMMUYECKUX U
6uonornueckmx npobnem
nousoseaeHua (MOXBIM PAH), r.
MywwnHo, Poccna

Institute of Physicochemical and
Biological Problems of Soil Science
(IPCBS RAS), Pushchino, Russia

MoxHo
BOCNpPOU3BECTU
CLEeHapWKY BAUAHKA
MCNONb30BaHUA NECOB
Ha M3MeHeHue
6anaHca yrnepoga Ha
JIOKaNIbHOM YpOBHe

It is possible to
reproduce scenarios of

ManonpwurogHa gns
0606 EeHHbIX
pernoHasibHbIX OLEHOK
6anaHca yrnepoga

Not very suitable for
generalized regional
carbon balance
assessments
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the impact of forest
use on changes in the
carbon balance at the
local level

CoBpemeHHas
06HOB/NIEHHan Bepcua
MOZENN YyrNepoaHoro
6roaxkeTa necos CLLUA
Modern updated version
U.S. FORest CARBon Budget
Model (FORCARB2)

NecHasn cnyxba CLUA
US Forest Service

ToyHOCTb meToaa.
YuutbiBaeT Bce
BAnAOWMe pakTopbl, B
TOM Yncne un
NaHpwadTHyo
HapyLWeHHOCTb,
BEAEHME ecHoro
X03AKNCTBA, U3SMEHEHUSA
3eM/1eno1b30BaHUA U
KAnmaTa

Accuracy of the
method. Takes into

TpebyeTca 6onbluoi
MaCCVB AaHHbIX, B TOM
yucne n ceeaeHuns ob
3MMCCUM NPU NOMKapax
N USMEHEHUN
3eMnenonb3oBaHuA

A large amount of data
is required, including
information on

emissions from fires
and land use changes

account all influencing
factors, including
landscape disturbance,
forestry, land use and
climate change

MOCKOBCKWUI rocyapCTBEHHbIN

yHuBepcuteT neca (MIyn),

JNleca Poccun
r. Mbitmwm, Pocecua

Forest of Russia (FORRUS)
(MSFU), Mytishchi, Russia

Moscow State Forest University

PaccmatpuBatoTcs
pas/iMyHble cueHapum
1econonb3oBaHus
NPUMEHUTENBHO K
OVNHaMUKe
JIeCOTAKCAUMOHHbIX
rnokasaresiei, a He K
nogcyetam 6anaHca
yrnepoga

Various forest
management scenarios
are considered in
relation to the
dynamics of forest
taxation indicators, but
not to carbon balance
calculations

NHbopmaLMoHHasA cuctema
onpeaeneHus n

KapTUpPOBaHUsA YpanbCKuii rocyaapCcTBeHHbIN
[AenoHMpPyemoro necamm NecCoTeXHUYECKUI YHUBEpCUTET
yrnepoaa YrNTy (YFATY), r. EkaTepuHbypr, Poccua

Information system for
determining and mapping
carbon deposited by forests
UGLU

Ural State Forest Engineering University
(USFTU), Yekaterinburg, Russia

MonyyeHa 6asa
OaHHbIX
NPOAYKLMOHHbIX
XapaKTEPUCTUK NECHbIX
HacaxaeHumn
CeBepHoit EBpasuu

A database of
production
characteristics of forest
plantations in Northern
Eurasia has been
obtained

He oueHuBaeTcA
broaKeT yrnepoaa
Carbon budget is not
estimated

MomMMMO BbILLEYNOMAHYTbIX METOAMK, ANA OLEHKMW 3anaca
yrnepoaa B I€CHbIX 3KOCUCTEMAX BO3MOXKHO MCMOAb30BaTb
OaHHble  OAUCTAHUMOHHOIO  30HAMPOBaHUA 3eman  w
F'NC-texHonorum [8; 9].

Hamu 3a ocHOBY B3ATa MeToAMKa pacyeTa brogyKeTa
yrnepoga necos, paspabortaHHas LleHTpom no npobaemam
3K0JI0TMM U NpoayKTUBHocTM necos PAH (LLDMJT PAH). Ha
cante U3NN PAH npeactaBneHa noapobHas MHCTPyKUMs
015 perMoHanbHOM OLEeHKM broaKeTa yrnepoga necos [10],
a TaKkXe nporpammHoe obecneyeHue. 3amonoaumnkos [11]
oTmevaeT CXOXecTb pe3ynbTaToB KaHagacTkoi
MMUTaUMOHHON moaenn CBM-CFS3 1 pacyeToB ¢ NMOMOLLbIO
cuctembl POBY/1. Metoanka POEY/1 6bin1a onpoboBaHa ans
pasniMyHbIX permoHoB Poccun [12-14] u npumeHseTca B

pacyeTe 6anaHca yrnepoga ana HaumoHanbHOro Kagacrpa
NapHMKOBbIX ra3oB..

Ona pacyeta no cucreme POBY/T mncnonbsytortca
baHHble FocypgapcTBeHHOro JleCHOro peectpa, a MMEHHO:
NopoAaHbIA COCTaB, AaHHble MO naoWwaaaM M 3anacam
OpeBECUHbI, @ TaKXKe KaTeropmm HacaxkaeHui. HacaxkaeHusa
naeHtTuduumpyoTcas no npeobnagarowein nopoae M
BO3pacTHomy coctaBy. B TlocypapctBeHHOM JleCHOm
peecTpe MCNosb3ykoTca 6 rpynn Bo3pacta: 1) monoaHsAKK
1 Kknacca BoO3pacTa, 2) MONOAHAKM 2 Knacca BO3pacTa,
3) cpegHeBo3pacTHble; 4) npucnesatowme; 5) cnenvle u
6) nepectoiiHble. C TOYKM 3peHus 6BlogKeTa yrnepoaa,
BO3paCT — efBa /M He BA)KHEMNLAn XapaKTepuCTUKa.
Monopoe HacaxgeHwe pacTéT W aKTUMBHO MOrnoLWaeT
yrnepog,. Cnenoe HacaxaeHue Haxogutcs B 6onee-meHee
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CcTabnAbHOM COCTOSAHUK, U ero dpuToMacca npubamsnnach K
CBOEeMY NOCTOSAHHOMY 3Ha4yeHuto [15].

M.A. Kop3yxuH mn B.H. KopoTtkos [16] nbiTanucb
YCOBEPLUEHCTBOBATb METOAMUKY, O4HAKO NMPULLAN K BbIBOAY,
4YTO BBEZEHHblEe KOPPEKUUN U MoaUdUKALMM KAaYeCTBEHHO
HEe U3MEHUU NPeablAyLLINX Pe3ybTaToB.

Takum 06pasom, MPUMEHUTENBHO ANA TEPPUTOPUMU
Poccun, MeToAMnKa POBYN nmeer cneayoumne
NnpevmyLLLeCTBa: AOCTYMHOE MNpOrpammHoe obecneyeHue,
cooTtBeTcTBue TpeboBaHMam MUK, conocTtaBMMOCTb
pe3ynbTaToB C MHOCTPAHHbIMU METOANKAMMU.

MOHMWTOPUHI 3a MOTOKaMM MNapHUKOBbLIX rasos, B
yactHocTu CO,, Ha UCCAesyeMOM ydHacTKe OCyLLecTBASEeTCA
MeTOA0M TYPOYNEeHTHbIX MyAbCaLUiA.

MNONYYEHHDIE PE3Y/IbTATbI U UX OBCYKAEHUE
M3y4yaemblit y4acTOK KapbOHOBOro MOIMIOHA PACMOJIOXKEH
B npegenax ocobo oxpaHAeMOol NPUPOLHOWN TeppuTopum
(OONT) — «3eneHas 30Ha r. MPO3HOro». ITO 3aKa3HUK,
opraHuMsoBaHHbIn B 1977 rogy QANnA BOCCTAHOB/EHUS
pPefKUX U UCHEe3aloWMX BUAOB PACTEHUN WU KMUBOTHbBIX.
O6wasn naowaab 3akasHuka — 1800 ra (puc. 1).
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PucyHok 1. PacnonoxeHue 3aka3HuMKa «3eneHasn 30Ha r. [po3Horo»

Figure 1. Location of the Grozny Green Zone reserve

3aKa3HUK NpUypoYeH K JlecocTenHoin 3oHe. [lpeBecHas
pacTUTENbHOCTb npeacraBneHa NOMMEHHbIMM,
MasonpoAyKTUBHbIMW necamn. OHM cocToaT u3 ayba
YyepewyaToro, AceHA OObIKHOBEHHOrO, K/JeHa TaTapCKoro,
rPyWIM KaBKasCKoW. B noanecke 3TUX NEeCOB  KU3WA
OObIKHOBEHHDbIW, 6GOAPLIWHUK  MENIKOUCTHbIN,  C/MBa
Kontoyan (TépH), newmHa O6bIKHOBEHHAA, KpyluMHA
Mannaca, ceuaMHa toxKHan [17].

M3yyaemblil y4acTOK OTHOCUTCA K Tepputopuu c
YMepeHHO-KOHTUHEHTa/IbHbIM KnumaTom. CpeaHerogoBas
TemnepaTypa Bo3gyxa 3a nocnegHue 30 neT coctaBuna
11,3 °C. CpegHasa TemnepaTypa aHBapa — -1,3 °C, uona —
+24,1 °C. KonunuyectBo o0cagkoB coctaBasetr 508 mm,
rmapotepmuyeckuii Koapoduument I.T. CenaHuHosa (ITK)
paseH 0,94. MokaszaTenb yBAAXKHEHUA YKa3blBaeT Ha TO, YTO
TEPPUTOPUA HAXOAWUTCA HA FpaHuMLEe TakuX NaHAWAPTHLIX
30H, KaK cTenb U ecoctensb (Taba. 2).

Tabauua 2. KavMmaTtnyeckan XxapakTepucTuKa 3akasHuKa «3esieHa 30Ha r. [po3Horo»

no AaHHbIM meTeocTaHuMK Fpo3HbIi (1994-2023 rr.)

Table 2. Climatic characteristics of the Grozny Green Zone reserve according

to data of the Grozny weather station (1994-2023)

CpepHana ropoBas

Temneparypa CpeaHnas Temneparypa

CpeaHnas Temneparypa

Bo3yXa, °C AHBapsA, °C uona, °C Ocagku, mm ITK
4 . Average January Average July Rainfall, mm GTK
Average annual air temperature, °C temperature, °C
temperature, °C ! !
11,3 -1,3 24,1 508 0,94
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CornacHo cBegeHuam MuHUcTepcTBa NPUMpPOAHbIX PECYPCOB
N OXpaHbl OKpyXKatowen cpenbl YeuyeHcKkol Pecnybauku,
OCHOBHbIMM MpeobnajaloWwmmn noposamn AepeBbeB B
3aKasHuKe ABNAOTCA ny6 YyepewuyaTbi, ACEHb
06bIKHOBEHHbIN, KNeH, akauua 6enan, OCWMHA, O/bXa
yepHan, Tononb (puc. 2). O6wmMi 3anac AppeBecuHbl
OCHOBHbIX Necoobpasylolyx nopog, coctagnset 180150 m3
(tabn. 3). Tapu, BbIPYBKM M noOrmblIME HacCaXKAEHMUSA
oTcyTcTBYlOT. [0 BO3pacTHOMY coOCTaBy mnpeobnagatot
cpeaHeBO3pacTHble Aepesba (puc. 3).

CornacHo metoaumke POBY/I, n3y4aemblii y4acTok
OTHOCUTCA K  30HaNbHO-PErMOHaNIbHOMY  MOJIUFOHY:
EBponelicko-Ypanbckaa 4YacTb, lOXKHaA Tahra v bonee
I0OKHble  30Hbl.  30HaNbHO-PErMOHaNbHbIN  MONUTOH
obycnasnveaeT Bbl6OpP KOHBEPCUOHHbLIX KO3hdUUMEHTOB
AN nepecyeTa 3aMacoB [ApeBecuHbl B puTomaccy.
KoHBepcuoHHble Ko3hOUUMEHTbI TaKKe NpeacTaB/ieHbl B
onucaHun metogukm [10]. PacueT 3anaca u 6ropgxeTa
yrnepoga, cornacHo pekomeHgauuam MIUK, npowusso-
OUTcA Mo ciedylowmm nynam: 6uomacca ApeBocTos,
MepTBan ApeBecuHa, NoACTUKa, noysa (0-30 cm).

B CocHa o6bikHoBeHHas/ Common pine

M AceHb 06bIKHOBEHHLIA /Common ash

W Onbxa yepHaa /Black alder

M Ba3z oBbIKHOBEHHbIM /Common elm

m OcKHa /Aspen

B Anbiva /Cherry plum

mlpywa/ Pear
A6nousa/ Apple Tree

= flewmHa obbiKHOBeHHaAa, Common hazel
LUunosHuk / Rosehip

B [y 6 uepewuyatsiii/ Petiolated oak

mKneu /[ Maple

m Akauma Genas /White acacia

mWnbm /[ llm

m Tononb Genwiid /White poplar

m Mnepanuna [Honeylocust

m Opex rpelkumia / Walnut

= GosapbiwHMK 0BbikHoBeHHbIR/ Common hawthorn
TepH/ The Turn

PucyHok 2. MopoaHblil cocTaB AepeBbeB M KYCTAPHWUKOB 3aKa3HWKa «3eeHas 30Ha r. [pOo3HbIN»
Figure 2. Species composition of trees and shrubs of the Grozny Green Zone reserve

Ta6amua 3. 3anac gpeBecuHbl OCHOBHbIX 1€CO06Pa3yoLMX NOPOA, 3aKa3HMKA «3eneHas 30Ha I. [Po3HbIi»
Table 3. Wood reserve of the main forest-forming species of the Grozny Green Zone reserve

Mopoaa / Type 3anac, m3/ Reserve, m?

CocHa / Pine 20
[ly6 BbicokocTBONbHbIN / High-stemmed oak 97610
ficeHb / Ash 67550
Knen / Maple 1550
Akauua 6enan / White acacia 3690
OcwHa / Aspen 60
Onbxa yepHasn / Black alder 2000
Tononb / Poplar 2910
Mpouue KkycrapHukm / Other shrubs 130
Mpouvne nopoabl / Other types 4630
Wroro / Total 180150
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PucyHoK 3. 3anac gpeBecuHbl No BO3pacTy NMOPOJ, 3aKa3HMKa «3esieHas 30Ha r. [PO3HbIi»
Figure 3. Wood stock by age of species of the Grozny Green Zone reserve

CornacHo pacyety, obwuii 3anac yrnepoga AanA
TEPPUTOPUN 3aKa3HMKA 3eneHas 30Ha I. [PO3HbIN cocTaBun
207708 71. 3anac yrnepoga no nyny 6buomacca gpeBocTos
coctaBun 44 % vnn 90978 1, mepTBaa gpesecuHa — 7 % unu
14345 T, nogctmunka — 5% mam 101181, noysa (0-30 cm) —

44 % wvnn 92267 1. Obwwmin BloaxeT yrnepoga COCTaBuA
267 71/ roa. bBiogxer yraepoga no nyay 6uomacca
apesoctoa coctasun 58 % wuam 154 T1/roa, mepTtBas
apesecvHa — 36 % wam 95 T/rog, noactunka — 1 % wau
4 1/rog, nousa (0-30 cm) — 5 % nau 137/roa (tabn. 4).

Ta6bnuua 4. PacnpepeneHune 3anaca u 6lo4xeTa yrnepoza no nyaam Ans 3akasHuKa «3eneHas 30Ha . Fpo3Hbiit»
Table 4. Distribution of carbon stock and budget by pools for the Grozny Green Zone reserve

Broa)ket yrnepogaa, Brogxer
3anac yrnepoaa,
MNyn yrnepoga 3anac yrnepopa, T % T /rog, yrnepopa, %
Carbon pool Carbon stock, ton ? Carbon budget, Carbon budget, %
Carbon stock, %
ton/year
Bruomacca gpesoctos
7 44 154

Biomass of the stand 90978 > >8
MepTBas gpesecunHa 14345 7 95 36
Dead wood
floactunka 10118 5 4 1
Forest floor
Moysa (0-30 cm)
Soil (0-30 em) 92267 44 13 5
viroro 207708 100 267 100
Total

MoMMMO pacyeTHbIX OLEHOK, Ha W3y4YaeMOM Yy4yacTKe
NPOBOAATCA TaKXKe MHCTPYMEHTANbHble HabnogeHua 3a
NOTOKaMM KIMMATUYECKU aKTMBHbIX raszos. Cuctema Eddy
Covariance, nossonset namepatb obmeH CO,, H,O, CHy 1
3HepPrun mexay NoBepxHocTblo 3eman n atmocdepoii [18].
Cucrtema BK/IOYaeT B cebn aBTOMATUYECKYIO
meTeocTaHuuto MesoPRO, Campbell Scientific, a Takxe
obopyfoBaHWe, npefHa3HA4YeHHoe ANA  U3MepeHus
NOTOKOB NapHMKoBbIX rasosB (CO,, CHs u H,0) (LI-COR,
CLUA) [19-21] (puc. 4).

M3mepeHne notokos CO; Ha UccneayemMom yyactke
Havanocb B anpene 2023 roga. Ha puc. 5 npeacrasneH
rpaduKk ocpesHEHHbIX CYTOUYHbIX M3MepeHnin noTokos CO; B

nepuog c anpensa no Hosbpb 2023 r. MNoNOKUTENbHbIN
NOTOK — BIOAXKET yrneposa B atmocdepy, a oTpULATENbHbIN
— 3amac yrnepoga w3 atmocdepbl B IKOCUCTEMY.
N3meHeHWe KOHUeHTpaumm CO; 3aBUCUT OT aKTUBHOCTU
6uoTbl. CoKpalleHne KoHueHTpaumn CO, B anpene U mae
CBA3AHO C aKTMBHbIM POCTOM OWOMaccbl U ycuneHue
npoueccos GOTOCUHTESA.

Kak otmeuatot [19] ce3oHHbIN xoa CO, 3aBUCUT OT
NpUXoaALLe  CONHEYHOW  paauaumu,  TemnepaTypbl
BO34yXa, YBNAXKHEHWA MOYBbI U PEHONOrMYECKOro pUTMA
CE30HHOr0 PasBUTMA pacTeHU. AHaNU3 MyNbCaLMOHHbBIX
M3mepeHnit NoKasan, 4to 3a 8 mecaues 2023 roga (anpenb
— HOoAbpb) amuccua CO, npeBbiWana MOr/OLLEHUE.
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MuHuUManbHaa cpegHemecAYHaa KoHueHTpauua CO; 3a
nepuvos HabawAeHUA NpUXoaUTCA Ha Maill M paBHa
-1,59 rC/m%cyT. MakcmmanbHas cpegHemecAYHan
KoHUeHTpauus CO, 3a Haboaaemblt nepuog, NPUXoauTCA

Ha ceHTAbpb M paBHa +4,16 rC/m? cyT. BanaHC NOTOKOB
yrnepoga 3a 8 mecsauesB (anpenb — Hosbpb) cocTaBun
5,7 TC/ra x8mec.

PucyHok 4. Cuctema Eddy Covariance. Y4acTok KapboOHOBOro NoANIOHa «3eneHas 30Ha . [POo3HbIN»
Figure 4. The Eddy Covariance system. Grozny Green Zone carbon landfill site
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PucyHok 5. CyTouHble noTokun CO, B nepuog ¢ anpens no HoAbpb 2023 r.
Figure 5. Daily CO; fluxes in the period from April to November 2023
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3AK/TIOMEHUE

AHanu3 cywecTsylOWMUX METOAMK OLEeHKM 3anaca u
6lopyKeTa yrnepoga nokasan, u4to gna tepputopum Poccum
metoauka POBY/l1 nmeeT pag npevmyLlecTs: AOCTynHoe
nporpammHoe obecneyeHune, coOTBETCTBME TpeboBaHUAM
MUK, conoctaBUMOCTb pe3ynbTaToB € MHOCTPAHHbIMMU
meToguMKamu.  Mcnonbays  metoguky  POBY/l, 6bin
paccuMTaH 3anac M OwoaxeT yraepoga ANs  yyacTka
KapboHoOBOro nonuroHa 3eneHasa 30Ha r. [po3Hbli. Ha
y4yactke B 1800 ra 3anac yrnepoga coctasnset 207708 1, no
ny/siam OCHOBHOW 3amnac cocpeAoTo4eH B noyse n buomacce
apesocton (44 %). biogskeT yrnepoga coctasun 267 t/roga,
no nynamM OCHOBHOW OHOAMKET yrnepofa npuxoamtcs Ha
6uomaccy  ApeocToA (58%). NHcTpymeHTanbHble
HabaloAeHWA 32 NOTOKaMM NapPHWKOBbIX FA308B, B TOM Yncne
n CO,, NpoBOAMMbIE HA y4acTKe KapbOHOBOro MOMroHa
«3eneHaa 30Ha Tr. [poO3HOro», MO3BO/AKT OTCAEAUTb
AblxaHue 6noTbl B TeueHue roga. OgHaKo, UMeoLMIACA pasg,
OaHHbIX HOCUT NpeaBapUTe/IbHbIX XapaKTep, B CBA3U C YeM
HeobXoAMMO NPOLO/IKEHNE UCCNEeAO0BaHUI B TOM uucie
ONA NOBbIWEHUA UX TOYHOCTU. MOHUTOPUHT 33 NOTOKamMu
KAMMATUUYECKM aKTMBHbIX ra3oB MO3BOAUT B Oyayliem
co34aTb 6a3y AaHHbIX CTOKA M SMUCCUMN MAPHUKOBbIX ra3os,
XapaKTepPHbIX AR  /IecoCTenHOM  30HbI  YeuyeHCKoM
Pecnybaunkun, ¢ BO3MOXKHOCTbIO MOCAeAyloWen UHTepno-
NAUUKN AaHHBIX HA penpe3eHTaTUBHbIE TEPPUTOPUN.
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