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ABSTRACT

In Mongolia, greenhouse gas (GHG) and emission factors (EFs) from land-use categories including cropland,
wetland, and peatland, have not been estimated. The main purpose of this study was to estimate GHG EF based
on field measurement data for the wetland, peatland, and cropland using the IPPC guideline’s Volume-2 method.
The determination of EFs for the land-use categories is crucial as it contributes to the national GHG inventory.
Study sites were selected at the wetland, peatland, and cropland in (1) Khurkh river valley, and (2) near Ulaanbaatar
city. Fieldwork was conducted during the spring and summer seasons of 2020-2021 and CO, concentrations at
study sites were measured using EGM-4 equipment with replicates (n=87). At the study sites, soil samples were
collected from four different depths including 0-5 cm, 5-10 cm, 10-15 cm, and 15-30 cm. As the results, estimated
EFs (+ standard error) of the CO, and CH4 were 357.2 g [CO,] m2 yr? (+125.7) and 18.8 g [CH4] m yr? (+6.6)
in the peatland, 193.4 g [CO,] m? yr! (+53.8) and 10.2 g [CH4] m yr* (+2.8) in the wetland, and 118.0 g [CO2]
m2 yrt (£29.4) and 6.2 g [CHs] m?2 yr? (£1.5) in the cropland. As these EFs measurements were determined by
direct-field measurement method with seasonal and daily replicates within a year, they can be used as a “default
value” for land-use categories in Mongolia.
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XYPAAHT'YI

MoHron yicaz ra3ap aliriIaITEH TOPIYYA 000X ra3ap TapuanaH, YUdT Hamar, XyJI3pT Hamartail razpaac suirapd
Oy# XYIIMKHUITH XU OOJIOH sUIrapIiibiH KO3 QHUIUEHTHIT TOOIICOH CyJaliraa 0JOOT XYPTAJ XUUTIIAITYH Oaiinmar.
Omaxyy cynanraa Hb |IPCC-bH rapei aBimarsiH Volume-2 apra 3yHr’sp rasap ammrianThlH TOPIYYA IIIPX
XYJIDMKHIH SUTTapiabiH KO3 GUIUEHTHIT X39pHUIHH IIyY 1 XOMKWITHIH aprajl CyypuiiaH TOOLOoX 30puiroToit. ['azap
AIIUTIIAITBIH TOPIYYID SIIrapIblH KO3PPHUIIUESHTHIT TOAOPXOMIOX Hb YHIICHUN X3MKIIHUHA XYIIMKUIH XUHH
TOOJIIOr0J] OOJUT XYBh HAIMIP OpyyJax ay xojaooraonroit oM. Cynanraana Xautuil aiiMruiit (1) XypXbIH TOJIbIH
xoHAnH, (2) YmaanbaaTap XOTHIH OMPONIIOOX YMHUT HaMar, XyJDPT HaMar, TapHallaHTHIH Tal0ai]] cymairaaHbl
maryyauir conrocod. Cynanraar 2020-2021 oHbl XaBap, 3yHBI yiupang xuiicaH Oereen CO» surapiaer EGM-4
Oarax amMriiaH TOJAOPXOH AaBTanTTai (n=87) XoMXunT XuitcoH. COHTOCOH IPTYYIRA XOpcHUi maakuir 0-5 cMm,
5-10 cm, 10-15 cm, 15-30 cm rysnac Tyc Tyc myriyyiacasd. Cyqanraassl Yp IYHII3D XYJI3PT HAMTHIH XYIIMKUAH
SANTapIIbIH KO3(QQUIMEHT Hb HYYPCTOPOIYHiiH JaBXap MC3JI, METaH XUiiH XyBb1 357.2 rp [CO2] M2 sunt (£125.7),
18.8 rp [CH4] M2 sunr? (£6.6), umiir namrapxar razapt 193.4 rp [CO2] M2 st (£53.8), 10.2 rp [CHa] M2 sxur
! (£2.8), xapun Tapuananruitn Tan6aiin 118.0 rp [CO2] M2 xun? (£29.4), 6.2 rp [CH4] M2 sxun® (£1.5) Tyc Tyc
GaficaH. DHIXYY XOMXKWITYYZ Hb YJIHPJIBIH OOJIOH LArMiH NaBTaMjKTalraap HAT KWIMHH XyranaaHz HIyyj
XOM)KWITHHH apraap TOAOPXOWICOH ydup MOHTOJI OpHBI I'a3ap alnIIaIThIH TOPIYYA A39p jdaBiax yrra (default
value) 60J10H amuriax OypaH O0JIOMKTON FOM.

Tyaxyyp yec: Tapuananeutin manoatil, Xynamorcuvin xuti, Xyaspm namae, Huiie namae, Aneapnvin
Koappuyuenm

1. OPHINJI

VYyp ambcrainbiH eepunenTtuiin Tyxai [lapuckiH rap3s e 2016 onx OGatnarjgcan 6ereen XyJIMKHNHH XUHH
SATapIIbIl Oaracrax, araap MaHAajd Aaxb HYYPCXYWIMHH XUHT Oyypyynax 3amaap JJIXHUIH JyJaapibIl 30ICO0X
30pwiroToid [1]. VT rapasHI HIMIPH OPCOH YIIC OPHYYI XYJAMXKHUIH XHUT TOAOPXOil XyBuap OyypyyJiax yypar
Xymar. Monroun yic 2030 oH raXa/1 XYIIMXKHUIH XUiH sutrapiisir 14%-nap Oyypyynax yypar XyJisacaH. XapuH
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Mmanait yinc 1990 oHooc xoHm 4-5 KM HIT yjaa XYJIIM)KUIH XUHH TOOJUIOTHIT OJIOH YJCHIH Oairyysuiaraac
rapracal TOI'TCOH HAT aprawianaap Xuiaar [2] xaauit 4 yr TOOJI0T0/] TOZOPXOMTYH, HapuilBUIax [aapaiararait
3y ool Oaiiar. Yyp aMbCralIblH ©6PWIONTHHH CyJalraaH]] araap Aaxb XYJOMKHWH XHHH XOMXK33, TYYHUH
OPpOH 3aif, lar XyralaaHsl TapXaJT, 0epWIeITHIH 6HOeTUilH TeNeB, IaalllAbIH 60pWIOATHHH XaH JIarbIl YHIH 36B
YHOJIDX acyyAaij ra3ap allurilailThlH TOPITYYAI SUIrapiabiH K03 (OUIIMEHTHIT TOOIIOX Hb YyXall a4 X0JIOOTI0JITON
om [3].

Mowuron opHbl XyBbIl 1940-2016 oHBI XOOPOHJ araapblH QyHAax Temrmeparyp 2.2°C-aap nynaapcan Oereej
1988 oHOOC nymaapanT 3pUMMTIH siBarjax Oairaa TONWHIYH, araap MaH/IJIbIH rapaiTaidl TaMIIWIT Y33T/UIHHH
JIaBTaMK MXCIK OailiHa [4]. Yyp aMbCraiblH €0p4JIeT, JyIaapiblH ToJl IIaNTraad Hb XYHHH YU ayKHJularaaHaac
YYZ2NITOH araap MaHmanj aryyjiarjaax XyJOMKHAH XuiH surapait (XXS1) uxacconTsit xonbooToit oM. Yyp
AMBCTaITBIH 0OPWIONTHITH acyymiaapx 3acruifH razap XOOPOHIBIH MIPTIKIITHHE X0poo [2]-Hooc rapracaH yyp
aMbCTaJIbIH ©OPWIONTHHH YHIJIM HUN 5-p TalnaHn aypAcaHaap rasap allUIJIalITBIH TOPIYYA OOJIOX YHHT
HaMrapxar rasap, XyJopT Hamar Hb Yyp aMmbCcrajl OOJIOH IIMM TIKIJIMHH XYpIILPITIH Oaifiyiaac xamaapd
XYJOMKUHH XUHT srapyyjiax OOJIOH IIMHTI3H aBaxX OWOJIOTMHH, TEOXMMHHH NpolLecc sBarjiar dyxai
SKOCHCTEMHMHH HAT TIATHHUT TOZOpXOoNncoH Gaiinar. baifiranuiin uniir Hamrapxar rasap, XyJ3pT Hamar Hb XaJlyyH
OpHBI OOJIOH TPOIMK OPUMBIH OYCO7 TOXHOIJIOX TOAUNIYH OHAep eprepruilH Oycsa IPBIIITIH razapT 4 epreH
TOXHMOJJIOT. YT ra3ap alllurIaiThiH TOPIYYA Hb MOHIOJI OPHBI IPBIAITII OyC HYTarT MXIBWIFH TapXcaH Oaiiiar
[5]. MOHTOT OpHBI XOMKI3H/T XYIIMKUIH XUUH SUITapJIBIH XaH/1j1ara, 00pWIeNTHIH Cyairaa CyYIuAH KUYy,
IPUYUMTIN XUHUrIK Oaiiraa Xd[uil 4 razap amMIJIaNTBIH TOPIYYA A33PX sUIrapiblH KOI(GQPHUIUCSHTHIT HApHUH
TOOIICOH Ccyaanraa Gaiimarryii [6]-[9].

MoHron YICHIH YHICHUI XOEp KW TYTMBIH auxayraap taimana [10] maHail OopHBI XYIIMKHAH XUHAH
TOOJUIOTHIH apraujan caixupcan 6a sHdXyy caibxpyynant Hb [IPCC 1996-aac IPCC 2006 onbl x00poHa TyBIIMH
1 60sion TyBLIMH 2-BIT HATTIAK OOJOBCPOHTYI 00JITOCOHTON X051000TOM OaitHa. SiarapibiH KOA(GGHUIUEHT O0NI0H
apra3yi] almriacad XyY4uH 3yWIHIH ToRMBIT XYCHAIT 1-71 y3YYJI9B.

Xyenorr 1. Xymmxuita xuit (CO2, CHa, N20, HFCs)-H sutrapisia koaddurmentsir (SIK) razap ammriantsiH Tepiieep
anrwican 6aiinan. T1, T2, D, CS b 1 6a 2 -p TYBUIHMEH aHXJard 0a TyXaifH yJICBIH OHIUIOT TapaMeTPYYA (XOMKHUIIIITYH-X).

IX yyeBap 0a COz CH4 N20 HFCs
INMHIIJITHIHH aHTHIan |~ Apras3syii \ SIK Apra3syii Apra3syii
3.B I'azap Tl D - - - -
3.B.1 | Oiin rasap T1,T2 D,CS |x X X X X X
3.B.2 | Tapuanan X X X X X X X X
3.B.3 | Bamaasp X X X X X X X X
3.B.4 | Hamar X X X X X X X X
3.B.5 | Cyyppuun X X X X X X X X

Tyxaiin6an MoHroJ yiicas ra3ap anuriaiThiH cagdapaac (ra3ap TapuaiaH, Yuidr Hamar, XyJdpT Hamar I3X MIT)
srapy Oairaa XyJSM)KUAH XU OOJIOH sIrapibiH KO3 PHUIIMEHT 0J00T XYPTJI TOAOPXOW Oyc X3B33p Oaiiraar
xapk 00sHO. DHAXYY cylalraaraap rasap amlMIIAITBIH candapT MIIPIUIMWH LIOOPXOil OOJICOH sUIrapiiblH
KO3 PHUIUEHTHII TOMOPXOMIOX, Typluiara OOJIOH aprawiaiblil Cy[JjlaxajJ aHxaapjaa XxaHayyiae. ['azap
AIIUIIIAITBIH TOPIYYIR SUITapIibiH KOA(GGHUIUEHTHIT TOJIOPXOWIOX Hb YHAICHUI XOMMKIIHUN XYJIIMKHUNHH XUIH
TOOJUIOTOJ] OOAUT XYBb HIMAIP OpYYJIax ad XOJIOOTrI0ITOH oM.

2. CYJIAJITAAHBI APTA3YH

2.1. Cyoanzaanvt manoaii

OHaxXYY cynanraan XsHTUIH yynapxar Oyc HyTTHIT COHFOCOH 0erees ra3ap alIMIriaaThblH YHICOH TOPIYYA
00JIOX YMHT Hamar, XyJ9pT Hamar, TapHaJaHTHHH TadOaiir Teneenex X3/ XdJPH Ta3phil CyJaliraaHbl L3rIdp
conroH aecal (3ypar 1). Cynmanraann XouTtuil adimruiiH (1) XypXbIH TOJbIH XOHIMHH XY/dpT Hamart 1 1pr,
TapHalaHTMiTH Tan0aiH 5 uar, uuir Hamart 3 1ar; (2) YiaanOaatap X0T OpuMbIH YMir HamarTait Ca:163, [auyypr,
Tapamxk, ONOHAOB I'IX MIT 5 1PIT CyAalraaHsl IRTYYAUNT COHMOCOH. XI3pUIlH cyAairaaHbl aXJbIl CyAairaaHbl
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maryyma 2020-2021 onsl xaBap 00J0H 3yHBI yaupany xuiicoH 6ereen CO2 ypceran 00JOH XUITH aryyaaMKuir
XOMXKIDK X3J1 XOJPH JAABTANTTall XUHXK, XOPCHUN IPIKYYIAUUr LyTayyncaH. XypXbIH TOJBIH caB ra3ap Hb
JKOCHCTEMHIH Oartaamrkaapaa ©BepMeIl, HYYUIHIH IyBYYIbIH XypaH Iyriapjaar ra3ap TOIUATYH YUT HaMar,
XYJIDPT HAMIapxar ra3paac rajiHa TapHajlaHTuitH Oyc HyTryy 1 39parpH opiujor oHIortoi. TyyHwins, 2020 oHb
6-p capn XoHTHIT altMruiiH XypXbIH FOJBIH XOHIUIH XYJI9PT HaMar, YMHT HaMar, TapuajlaHruidH Tajoai racaH 3-
H ra3ap aluriaiThlH Taa0aia XYIIMKUHH XUHH XOMKHIT Cyairaar XUk Ty HIPTIICIH.

X39pHUiH XIMKHITIIP TyXallH COHFOCOH IPTYYAR XYIIMKHUIH XuidH sutrapisir EGM-4 [11] 6arax ammrian
TOJOPXOH naBTanTTaliraap 87 ynaa XaMKHITHHT XUHCOH. By razap almmriantelH eep eep Tepiyyadac surapax
CO, 6a CH4 ypcramnbir xaMxcaH. XKumeanosna, EGM-4 Hb XYI9MXK, XypadidH Oyl opunH, 1abopaTopH IIX MAT
osioH TepauiiH razapt CO; (KOHIIEHTpAlLlK, YPCTaJbIl)-T X3MXKHX 30pWIr00p allluriajgar eHaep HapuiBuianrtail
OpYMH YeuiH JPBIMATIT Oaraxk oM. EGM-4 Hpb TyHranar 60JI0H Xap OyX33rTai 0eree YMirmI, TeMIIEpaTyp,
CO,, xepcHHIA aMbCrall, XOpCHUH TEeMIIEpaTyp, OYPXd1Ll, aCCUMUIIALL 33PTUIT HAIMAJIT MAJPITY XOJIOOH XIMMKIIT

(3ypar 2).
2.2. Anzapnvin ko3ppuyuenm

SAnrapnea kosddunment (1K) Hp TyxaiH Yiln aXmutaraaHbl SpYAMTIH XaphIlyylaH alnBaa 3X YYCBIPIIC
srapd Oy XYJISMKHUHH XAWH SUITapibiH JYHAAX TYBIIHAAP TOAOPXOWITHO. UHHAT HaMrapXxar Ta3pblH XYBBA 9X
YYCBIp Hb araapryi, a’poOHK HOXIIeJNJ aryyjarjax XepCHHU HyypcTeperd 0ereei TeMIlepaTryp, WHHATIIHIL,
CYBIPXOT YaHapaac maiaTraanar. SarapiaslH Xy9rH 3YHIHIH HATK Hb TpaMMaap WIDPXAHIATAIX XYIIMKUITH XU
Oeree[1 HAT KWJIMIAH XyTallaaH ] HAT KBaJpaT MeTp Tanbaiiraac surapax HUUT KiH Oeree 1 -p ye MaTHHI TaiimaHa
JIypJCaH aprauiaiblH X3CTYYIUUH Jaryy X3/ X319H apraap Toouooink 0omnHo. bus suaxyy cynanraaun IPCC [2]-
BIH apreIT ammriaaB “Tarmmrramn (1)”.

HUHAT KUH

HKI‘aaap AUIUTJIAJITBIH TOPOJI = TaJIGai/i*xyrauaa (1)

Yyun: AK asap amurnanmom repon — AITApIbIH - KOO(QQUUMEHT (YMHr Hamrapxar rasap, XYJOpT —Hawmar,
tapuananruiin rasap) [rp CO2/CHs m2xunt], W — xymamkuitn xuitn muitt sxun [rp CO2/CHa4], A — Tan6aii [m?],
t—xyramaa [xmwi].
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3ypar 2. EGM-4 6araxaap CO, XxaMKuIT Xuiix Oaiiraa Hb

2.2. Xepcnuii 033xcn31m

XYIOMKAAH XUHH XIMKHIT XHACOH IPTYYIR XOPCHUM opraHuk aryyiamskuir (Soil organic carbon-SOC)
TOOPXOIMIAOr epeM allMIVIaH XOpCHUM IPKUUAT  LyTiIyyjlcaH. OpeManeruiH HHM M3A33 Hb SAIrapJibH
KO3 PHUIUEHTHIr OaTanraaxyysiaax, surapiblH KodpduinueHT O00soH SOC-MiH XOOPOHIBIH XaMmaapJibir
TOJOPXOIMIOX0/ uyxaj ad xojoornonToi oM. Cyaaiaraansl XYpIsHI HUAT 51 I3PKUIT LyrIyynxK, cylanraaHbl
1r tyc 0yp3sc 4 mvk ascan (0-5 cm, 5-10 cm, 10-15 cm, 15-30 cm). XaBpblH yIupaim XOpCHHH 33K
yriyyjaxaj Xepc OypIH Iacax ayycaaryi OaiicaH yuup WIIBXTOU JaBXaprblH 3y3aaH, IPBIATHHH I3 XHUIIIC
XaMaap4 XeJIIyy Xepc XYPTaJl J3KUIT aBcaH. XapuH 3yHbI YIUPA XOPCHUN 139KUUT 1OPBOH TYBLIHIIC OYpIH
aBY Ya/ICaH.
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3ypar 3. ['azap ammrnantbsiH Tepiayya 19X CO2-bIH ypCcraybiH yiupan O0JIOH LaruiH suiraa

2.3. Xepchuii opzanuxk azyynamaic (SOC)

Xepcuuit opranuk aryymnamkuir (Soil Organic Carbon) togopxoiinox mryyn 600H myysa 6yc apryyn Gaiimar.
T"azapayii I'eoskonoruitH XypadadHTHHH Xepc CyUIaNbIH caldapT cyAairaaHbl XYpIdH[ LYTIIyYyJICaH XepCHUH
JOPKYYASA WUHKKIT) XuiracoH. SOC-uidH xamxaar maraax (loss-on-ignition, LOI) apraap TompopxoisicoH.
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OpraHuk 00AXCHIT TOXOPXOWIIOX MIaTaax apra Hb Xepc ICBIJ XypAac Jaxb OyX OpraHuK OOJHMCHIT Xanaax, ycTrax
ABJAJ 10M. J[99)KMIHH M3IPTIK Oyil )KUHI KepaMUK 3yyXaHJa Xuik, napaa Hb 350°-440°C xaM XypTan xajaana
[12]-[13]. doaxuiir xaTaax 3yyxaHi Xeprex, XaMkuHd. SOC-HIT TOLOPXOUIOXT00 IIKUIH SXHHI 6a ICHIH
JKUHTUHMH 30pYYT A92KUIH aHXHbI )kKUHA XyBaaH 100%-71 yp>xyymk ToomHo. SOC-HIT TOOII00JIOXBIH ©MHO YHIT
0O0JIOH YCHBI XHHT 3acBapiyiacaH Oaiix &croi. [[paxkua aryynargax Oaixk Ooszomryid opranuk Oyc kapOOHATHIT
yerraxryiie tyan LOI apreir temneparypsir 440°C-aac noow Oaiinrax éctoit. ASTM D 2974 apra b Xyiap
0O0JIOH OpraHuK IaBap, Jar Iasap, masap 39par Oycan opranuk xepcena 750°C 133k aBax 00JIOMKUIT ONTOAOT
[13] 6ereen measxun SOC-uiiH yp AYHI HOIOONIOXYHI] sMap 4 KapOOHAT, 3pAdC OOAUC aryysaaryi rak y3Ha.

3. CYJAJITAAHBI YP IYH

OHIXYy cymanraaraap raszap AamlMIJIaITHIH TOPIYYIUHT TeJIeeNYYIdH XYpPXbIH TOJBIH XOHIWH OO0JOH
VYnaanOaatap XOT OPYMBIH XYJ3PT HaMar, YUHT Hamrapxar razap OOJIOH rasap TapuajlaHTHIH CyJajiraaHbl IRI'T
CO2-bH yperansir xamxcesH. Cynanraansl xyranaann COz-biH yperansid yrra -1.5 umons/m2ct-aac 22 pumons/m%c”
L-p1H X00poH. X311621133% Gaiis (3ypar 4).
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3ypar 5. Tapuananruiia Tan6aii, XyJa3pT Hamar, Yuir Hamartail ra3psid CO2-bIH yperai.
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Tazap ammrnanteiH Tepayyn 6oiox Xymspr Hamartait rasapr COz-biH sirapan 9.56 umons/m2c™, umiir
HamarTaii razapt 2.71 umons/M?c’, Tapuananruiia Tan6aiin 3.44 umons/M%c! Tyc Tyc Gaiican. J{papx rpaduxaac
XapaxaJ SUIrapiiblH yTra XOM)KWITHIHH Xyraliaa, HapHbl Tycrajl, ypramas OypXaBY, XopCHUI TeMneparyp, YHiruiH
HOXIIOOC XaMaapaH XaprlaH aJuiryi X31a03133x Oaricad. XAOMKWITHIHH XaMTruiiH eHnep yrryyn 12:00-16:00
LarkifH XOOPOH] X3MHI'ICOH 0a 9H Hb raJlaprblH JyJIaaHbl ypcrai 00JI0H M3pIINiH Helee T3 X0J1000Toi OaiicaH.
Xapun 16:00-19:00 maruiin X0OpOH] XMHCIH 3apUM XIMKIJIT Xacax (-) yrrarail XSMKHTICIH 06ree;] 3H? Hb araap
MaHJaJl X6PCHUI XOOPOH/I XMIH YPCTalbIH ITpolecc OyypcanTail X0J1000TOM. XAMKHITHIH XyralaaHaac xamaapy
ra3ap alluIITBIH TOPIYY A39PX SUITapiblH yTra, TIArIIPUNH sulraaTail 0aiuIbr TOLOPXOMIOXBIT 30pUB. 3ypar
3-T razap almmraanTeH Tepiyya 133px CO2-bIH sUIrapajbIr yaupai O0JIOH LaruiiH suiraaraap xapyyscas. Slnrapan
Hb T'a3ap alluIIaIThIH TOPIYYA AP XapWiIlaH aauiryd OaiicaH X3uil 4 XaBpbIH YJIUpaNJ TyXallH ra3pyynan
CO,-bIH siiIrapain xapbliaHTyi TOrTBOpTOM Oatican 601 3yHs! ynupana CO2-bIH sirapail eHaep Oairaar Togopxoi
XapyyJok OaitHa. XapuH TyxXalH X3MKWITHIH YTTYY[ABIT ra3ap alluriaiThlH TOPIeep Hb XapbllyyJaH Xapaxaj
XympT HamarTaii razapt CO»-bIH srapal XaMruiiH enziep Oaiica (3ypar 4) 0oi razap TapuanaH, Yniir Hamartai
ra3pyyJaz xapblianryii 6ara 6aiiHa. X39pHiiH cyaajiraaraap aBcaH XopCHHH 39)KU/I XOPCHUI OpPraHuK aryyiaaMx
(SOC, %)-wmiir Togopxoincon Gereen umiir Hamrapxar rasap 2.7-22.2%, xympt HamarT 26%, TapHanaHrHiH
tan6aiix 0.9-1.1% tyc Tyc Gaiican (3ypar 6).

Xep cHIIT OPraHIK aryyJank (%) Xep CHINT OpraHHK aryyJamx (%)
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
g —_ T e———
o [ — S
o | o &«
S g e
IR I — ‘ ™ Canzaji SR = =
g % | g~ H
= e | m Tapamx-1 g " Xypx WL-1
, > e ¥ 5
E‘ n | E-' o _f B Xypx WL-2
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8 B/ 2 B/ % Xypx CL-2
g f 1 Omoegon 3 £ Xypx CL-345
3ypar 6. Cyznanraansl IATYYAUINH XOPCHUI OPraHUK aryyJiamx.
4. X2J12JI0Y YJIDI

DHAXYY CyAaraaHsl yp QYHTI3P TOOICOH XYJIIMKHNAH XUHH sUITapiblH KO3(hDGHUIMEHT Hb XYIDPT Hamartait
rasapT HYYPCTOPOIdHilH JaBXap MC3J1, MeTaH XUilH XyBba 357.2 rp [CO2] M2 sunt (£125.7), 18.8 rp [CH4] M
KW' (£6.6), uniir Hamrapxar rasapt 193.4 rp [CO2] M2 st (£53.8), 10.2 rp [CH4] M2 xun? (£2.8), xapun
Tapuananruitn Tan6aiin 118.0 rp [CO2] M2 st (£29.4), 6.2 rp [CH4] M2 sxun® (£1.5) Tyc Tyc Gaiican (XycHarT
2). SnrapmsiH K03(DGUIHMEHTHIT YIUPIBIH OONOH NArMAH JaBTAMMKTalraap HOT JKWIHHH XyraraaHn [Iyyi
XOMXKWITHIH apraap TOJAOPXOWICOH y4up MOHTOJ OpHBI I'a3ap aluIIaiThiH TOPIYYA A39p jiaBiax yrra (default
value) 6onron ammriax 0osoMxkroil. Xapun Oycam Oyc HyTar, yJc OpHBI cymanraa 00jJ0H MOHIOJI OpHBI OWH
rasap amMrialThiH cajg0apblH sUIrapyyJIalThlH TajlaapX cyjairaa, KodQQUIHEHT TOJOPXOMICOH XIMKHITHITH
TOO, THAMIIPHUNH anjaaHbl HAPUUBUIAT 33pArTIH Xapbllyynaxaja OMIHMN cynairaa OOTHMHO XyralaaHsz, LeeH
XIMIKUIITIIP WIDPXUIAIATACIH 00ree 1 )KWKHUT caB razap, HApUHH TOOLIOOH/I allIUTJIax Ye/l ajiaaHbl HAp UK BUIIAIIBIT
caifTap XsHaH Marajylax Miaapjularataii 0a cyjairaaHbl Xyramaar ypracrax, XOMKWITHHH JaBTaMKHNAT
HAMOATAYYIIX XOPIrTIH.

Cyanaauun m3axuitH Oycal yic OpoH[ Ta3ap aliIIaIThIH TOPIYYAIIC sUrapax XyIIMKHINH XUHH XIMXKIIIT,
cyJairaar HWISATYH xuilcoH Oaiimar. JKummamOam XdpHHH HOIyyn XOMKWITHHH apra 3YHII3p siarapiisiH
Kod(pPHUIMEHTHHT YT HamarTail ra3apT OOJICOH CyJayraaHbl 3apuM Yp AYHr33¢ xapxax OXVY-siH Cubupwiin
nyTar 138cr3pt 133.0 rp [CO2] M2 sunt, 8.0 rp [CHa] M2 sxun® [14], AHY-pin Oxas mysxuz 524.0 rp [CO;] M2
xunt, 76.0 rp [CHa] M2 sxum? [15], BHXAVY-pin [Hunskansl Torm engepnert 46.8 rp [CHa] M2 sxun [16] Tyc
Tyc GailiHa. MOHTOJI OPHBI X3MXK33H] Ta3ap alIUIIANTHIH TOPIYYI I33PX XIIPUHH Cydairaar ypT XyrauaaH[
TOITBOPTOM XUMX3/ TyXaiH ra3pyyiaJi XepCHUI OpraHyK aryyJaMKUir HapuiiH TOAOPXOiIoX Hb 4yxail. MoHrou
OpHBI IPBIAT HX3BWH YYICHIH ap XaXyyl OWH JOOpPX XOpCeHJA, MOH OHIep YYJICHIH OpPOHWH X3CIT, YYIC
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XOOPOH/IBIH XOHAMHH YMWI Hamrapxar rasap TOXHOJJOX Y4YUp OH, Od7usdp, TapHaiaHTHiH Tanbail, 4uidr
Hamrapxar ra3pblH HYYPCTOPOrduifH TOOL[OOH A33p IPBATMHH IACIATIAC MIANTraalcaH si3pajiblH MPOLECCHIH
TajlaapX TOOLIOOT H3MAITI’P Opyyldax MIaapyaraTail. ODHAXYY HOTACOH TOOLOOr XHMHX CYyypb ereruel,
napaMeTpYYAUHH epOHXHUH MA133IIAI (XOPCHUI OpraHuK OOANCHIH aryyaaMikK, 3apUM ra3ap allurJIalIThIH TOPINIHH
XML 3aar 3ypar I3X MIT) CyAJarjcaH X3Auil 4 TOOLIOOHB! YHACOH ereraei 00l0X XOpCHUH OpraHUK OOIUCHIH
TYHUII M3I3301971, IPBATUNHH TACOATUNH TYH, ra3ap AalUMJaITBIH TOPIAYYAUHH XWJI 3aar, Yyp aMbCTasblH
JIyJTaapJibIH 3PUUM 39p3T Hb TOJMIIOH HAPUIH cyuiaraaaryit 6aiHa.

5. AYTHIJIT

XsHTHIH yyiapxar Oyc HyTarT opmux XypXbIH TOJNBIH XOHAWH, YmaaHOaaTap XOT OPUMBIH YMHT HaMar,
XYI3PT HaMar OOJIOH TapHallaHTUIH Taibaia cynanraansl IRTYYA cOHroH CO2-bIH SUTapIIBIT XIMKIDK, XOPCHHIH
JIK yriayyscad. YT cyganraanst 1pryyan 2020-2021 oHbl X0OpOH XIMKUITHAT XUHK TYHIBTIICOH. BugHuit
CyZAairaaHsl TOJ Yp AYHII3C XapaxaJl 3yH HaMpbIH yIHPAJ XYI3PT HaMar, Yuiil Hamrapxar rasap, TapuajJaHrHitH
TandaitH XymMkuiiH suirapai uHb CO, 6omon CHa-H XyBb XapuiiliaH auiryi 6aiican 6eree XyIdpT Hamartai
ra3apT SUIrapaiT wiyy enaep Oaiican. XepcHuit opranuk aryynamxuitH SOC XxaMk33 TyXailH razap aluriaiThiH
TOPIYYZX A33p XapbIyyDK Y39XdA XYJBPT Hamarraidi razapT 4Yuiir Hamar OOJIOH Tasap TapHaJaHTHiH
TanbaifHyynaac eHmep yIrataid 0aifB. DHIXYY XOMKWITYYZ Hb YIUPJIBIH OOJNOH IIATHIH IaBTaMKTalraap HAT
JKWIMAH Xyranaas Iyya X3MXKWITHITH apraap TOOOPXOUJICOH yuup MOHTI0J OpHBI ra3ap alluraalThlH TOPIYY
m3p naBiax yrtra (default value) Oomon ammrmax OypaH OomomkToi fom. llaamma cymanraar TOTTBOPTOM,
TACPANTIYH YPTIDKIYYISH MOHTON OPHBIT TOJNO6JIOX OJOH CyJallraaHbl TANOaix XHWICHIIP sUTapyylalThH
K03((UINEHTHIH YTTHIT WYY CaibKpyymnax 00JOMKTON Oeree ] XyI3MKHHH XHIHH TOOJUIOTO ITyy/ T aBY alllUriax
gyXxall a4 X0JI0OTJONTOH.

Xycnart 2. Cymanraansl Tan0ail [axp surapibiH KO3PQHUIHEHT

I'azap

Cynanraansl Slarapaa [COz] COz
IR TaN06alH HIP (umoan/ M2 ¢t (r M2 sxmur?)
TOpOI
Caraai 0.353 6.6 0.3
2.039 38.1 2.0
Tauyypr 0.879 16.4 0.9
4.910 91.7 4.8
Topomk 0.868 16.2 0.9
Uyiir Hamar 6.118 114.3 6.0
0.027 0.5 0.0
Onont 0w -0.047 0.9 0.0
Xypx WL-1 4.115 214.6 11.3
Xypx WL-2 12.213 456.3 24.0
Xypx WL-3 11.763 439.5 23.1
XyJdpT HaMar Xypx PL-1 9.561 357.2 18.8
Xypx CL-1 3.100 116.2 6.1
. Xypx CL-2 7.687 287.2 15.1
Tapuananruiin 7o "op 3 3.173 1185 6.2
Tanbait
Xypx CL-4 -0.522 195 -1.0
Xypx CL-5 2.350 87.8 46
TAJTAPXAJI

DOHIXYY CydairaaHsl aXJIbIr “MOHTOJIBIH TATII OHIOPIOTUIH yyp aMbCTalIbIH ©0p4JIeNT OOJIOH 3KOJOTHIHH
XYYMH 3YWII IPBATUNH Y3YYJIOX HEJee” C3I3BT rajaaqTail XxaMTapcaH TOCIUNH CAaHXYYXKHUITIIP TYC TyC XUMHXK
ry#dpTras. Cynanraansl axJislr caHxyyxyyJicaH HIYTCanp tanapxan winpxuiibe.
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