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AmGacana Pycke ®enepaumje y PeryGmuuu  Cpbuju
u3pakaBa CBOJe TOLITOBAE MuHHCTapCTBY CIOJBHUX MOCTI0BA
Peny6uke CpOuje 1 ¥ma 4actT Aa 3aMOJIH JIa Ce 3auHTEepeCcOBaHUM
uncTUTyIMjama  PeryOrmke Cpbuje npocieau rHbOpMaLHja
na oa dhebpyapa 2021. roguHe MHUHHCTApCTBO HAYKE W BHCOKOT
obpaszoBama Pycke Mepepauyje CrpoBoOAU IMHIOT npojexar
cTBaparba Ha TEpUTOPH]H APKABE KapOOHCKKX MOJIMIOHA 33 pa3Boj
1 HCITHTHBAIE TEXHOIOTH]a KOHTPOTIE GunaHca yr/beHUKa.

MUHHCTAPCTBO j& 3aNHTEPECOBAHO 34 YKJbYUHBarbe CPICKUX
nay4HuKa y paj CTpydqHOr CaBetd, KOjH je OCHOBaH y LWJby U3pae
npeaigora U cripoBolerba Mepa Hay4uHe MOJPHIKE 3a WU3rpaimby
e(hKaCHOT CHCTEMA 32 npahere KIMMATCKU aKTHBHUX racosa.

Undopmanuje 0 CaBery ¥ KapOOHCKAM MOJIMrOHUMA
Ha PYyCKOM U €HITIECKOM jesuKy cy y mpuiory.

AmbGacana 6u Guna 3axBajnHa Ha rofanvma o CPIICKUM
HayYHHMLMMA, KOJU JKeJle 1 €€ NPUKIbYYe HapeIeHO] MHULIM]JaTUBH.

AmGacama KOpMCTA M OBy  NPHWIHKY Ja TIOHOBH

MuHHMCTApCTBY U3pase CBOT 0COOUTOT MOIITOBAbA.

beorpaxn, ,, W anpui 2022. ronuHe

MUHUCTAPCTBO CITIOJbHUX [TOCJIOBA
PEITYBJIMKE CPBUIJE

beorpan
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IocomserBo  Poccmiickolt  ®@enepanuu B PecriyGnuke
CepOun  cBUIETENBCTBYET CBOE  yBaeHHe MuHucrepcrBy
MHOCTpaHHBIX Jien Pecriy6nuku Cepbum u uMeer 4ecTs MPOCUTH
NPOMH(OPMUPOBATL 3aHHTEPECOBAHHbIE CTpYKTYphl PecnyGnmku
Cepbuu o ToM, 4T0 ¢ deBpans 2021 r. MunucrepcTBo Hayku
u BbICIIero oOpasoBanus Poccuiickoii deneparnin OCYILECTBIIAET
MUJIOTHBI NPOEKT 10 CO3JAHMIO HA TEPPUTOPUH CTpaHbI
KapOOHOBBIX ~ MONUIOHOB /il pa3pabOTKM W MCIBITAHMI
TEXHOJIOTHI KOHTPOJIS YIJIepOaHOro OaaHca.

MHUHHCTEPCTBO 3aHHTEPECOBAHO B MPHBIICYEHUM cepOCcKux
YYEHBIX K paboTe DKCMEpPTHOro COBETa, CO3AaHHOIO B LEJSX
BEIDAOOTKH NpPEe/UIOKEHWH M peanusaiiuu MEp Hay4HOrO
obecrieueHns NocTpoeHus IGPEKTUBHON CHCTEMEI MOHHUTOPHHTA
KJTMMaTHYECKU aKTUBHBIX ra3o0B.

CnpaBounass wuHpopmamus o Cosere u KapOOHOBBIX
ITOJIMTOHaX Ha PyCCKOM M aHIJIMHCKOM SI3bIKax IpHJIaraeTcs.

[loconbeTBo GBITO 6Bl MPU3HATETHEHO 3a MpPENOCTABICHME
CBEICHHH O Hay4yHbIX cOTpyaHHMKax CepOuH, KeJarolux
MIOAKITFOYUTBCS K YKa3aHHOM MHULIMATHBE.
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[ToconbcTBO momnb3yercs Cﬂy‘-laeMy/HmﬁWB(%{(i@HOBHTB

MunncTepcTBy yBepeHus B cBoeM BeCBMFf Bb,(chOM yﬁameﬂhn

MUHUCTEPCTBY UHOCTPAHHbBIX JIEJI
PECITYBJIMKM CEPBUUA

r.benrpan




UNOFFICIAL TRANSLATION

Annex

Expert Council on Scientific Support for the
Development of Carbon Control Technologies

In accordance with ministerial order Ne 74 dated February 5, 2021 an Expert
Council was set up under the RF Ministry of Science and Higher Education to
scientifically support the development of carbon control technologies.

The Expert Council was created in order to work out proposals on coordinating and
implementing measures aiming to design an effective system for monitoring
climatically active gases in Russia and ensuring that it has effective technologies
and methodologies for research into greenhouse gas sources and sinks as part of
Stage One of the National Action Plan for adaptation to climate change prior to
2022. The Expert Council is a scientific-consulting and expert body of the
Ministry.

The main objectives of the Expert Council shall be:

- To determine key principles for establishing and operating polygons (test sites) in
order to develop and test carbon control technologies;

- To prepare proposals for setting up a network of carbon polygons;

- To define parameters of efficiency and performance of carbon polygons and
evaluation of their activities;

- To prepare proposals for integrating into higher education programs the
disciplines (modules) designed to study climate change and its effects in Russia;

- To work out proposals for including carbon polygon data in the third assessment
report on climate change and its effect in Russia including assessments of observed
and projected climate change as well as vulnerability assessments and adaptation
scenarios;

- To participate in solving other tasks within the terms of reference of the Expert
Council in line with the Expert Council Chairperson’s the instructions.
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CnpaBquaﬂ l/IH(l)OpMaHI/Iﬂ 00 BKCI[epTHOM COBCETE 10 BOIMpocaM HAYYHOI'O
ob0ecreyeHus Pa3BUTHUA TEXHOJIOTHH KOHTPOJIA YIJIEPOAHOTO O0aJiaHca

[Ipukazom Munob6puayku Poccunm ot 5 despans 2021 1. Ne 74
copMupoBaH ODKCHEPTHBI COBET MNpH MHHHCTEPCTBE HAyKHM M BBICIIETO
oOpaszoBanusi Poccuiickoit deneparuu 1o BOIpOcaM HAYYHOTO oOecreueHus
Pa3BUTHS TEXHOJIOTUI KOHTPOJISI YIIEPOTHOTO OanaHca.

OKCHEpPTHBIA  COBET CO37JaH B IEJIIX BBIPAOOTKH  MPEITIOKEHUN
M0 KOOPJAWHAIMKM W pealu3alldd Mep Hay4YHOro oOecrnedyeHus MOCTPOEHUs
b dexTUBHON cHCTeMbl MOHUTOpUHTA Ha TeppuTopuu Poccuiickoit deneparuu
KJIMMAaTUYECKH aKTUBHBIX Ta30B, ee oOecreueHus: YPPEKTUBHBIMU TEXHOJIOTHSIMU
M METOJWKaMH M TIPOBEICHUS WCCIECNOBAHUN WCTOYHUKOB M IMOTJIOTUTEIECH
MMAPHUKOBBIX T'a30B B paMKax peajv3allid HAIMOHAJIBHOrO IUIaHA MEPONPUSITHN
MIEPBOTO AdTana ajanTalMd K W3MEHEHUSIM KiauMmara Ha nepuon no 2022 ropa.
OKCNEPTHBIN COBET SIBJISIETCS HAYYHO-KOHCYJIbTATUBHBIM M DKCIIEPTHBIM OPraHOM
Munucrepcraa.

OCHOBHBIMHM 33/1a4aMy DKCIIEPTHOTO COBETA SIBJISIFOTCSL:

- OTpEeIeNcHUE KIIOYEBBIX MPHUHITUIOB CO3MaHUS W (YHKIIMOHUPOBAHUS
MOJINTOHOB TSI Pa3pabOTKM W HMCIBITAHUN TEXHOJOTHH KOHTPOJIS YTIEPOIHOTO
Oajranca;

- TOJrOTOBKA MpPEMIOKEHUH 10 (OPMHUPOBAHUIO CETH KapOOHOBBIX
ITOJINTOHOB;

- omnpejeneHre nokasarenei d3(pPeKTUBHOCTU U PE3yJbTaTUBHOCTH PaOOThI
KapOOHOBBIX TMOJUTOHOB U OLIEHKA UX JIEATEIHHOCTH;

- TOATOTOBKA MPEMJIOKEHUH IO BKIIOYEHUI0O B 00pa3oBaTelIbHbIE
IporpamMMbl  BBICIIETO OOpa3oBaHUs JUCUUILIMH (MOAYyJeW) MO H3yYEHHUIO
VM3MEHEHUN KJIMMaTa U UX IOoCIeACTBUN Ha TeppuTopuun Poccurickon denepanuy;

- MOJITOTOBKA MPEJIOKEHUN M0 BKIHOYEHUIO MHGOpMAUU O KapOOHOBBIX
MOJIMTOHAX B TPETUH OIICHOYHBIA JOKJIa] 00 HM3MEHEHUSX KJIuMaTa M HX
MocJaeACTBUAX Ha Tepputopun Poccuiickorn denepanuy, BKIKOYANOMIMKA OLECHKH
HAOIOMAeMBIX M TIPOTHO3UPYEMBIX HW3MEHEHWH KIMMara, a TaKXKe OICHKU
YSA3BUMOCTH U CLICHAPUM aJallTallvu;

- yyacTH€ B PELICHUH WHBIX 33Ja4 B cpepe KOMIETEHIMH DKCIEPTHOTO
COBETA B COOTBETCTBHUHM C MMOPYUEHUSIMHU ITpecenaTesnss DKCIEPTHOIO COBETA.



KAPBOHOBbDIE
NMOJTNUTOHDI

«HalMoHanbHag cucTeMa ¢ NMpuUBAEYEHNEM MOTEHLMana Ha-
LLIeit HayKI yXe BbiCTpanBaeTCs. Mbl cO30aeM 3[eCh CEeTb Tak
HasblBaeMblX KapBOHOBbIX MONWIOHOB, e OTPabaTbiBaeTCs
KOHTPO/b 3MUCCUM 1 MOMMOLLIEHNS YINEKUCNOT0 rasa B pe-
XIME PeasnbHoro BpeMeHH, NPOU3BOANTCS OLIEHKA COCTOSAHMS
NPUPOLHbIX CCTEM, KAYecTBa BOAHbIX PECYPCOB 1 APYriAX na-
PaMeTPoB.»

MpeaupneHt PO
Bnapumup Bnagumuposuy MyTux

«Co3naHme KapboHOBbIX NOMMUIOHOB SBMSETCS MUPOBBIM TPEH-
[0M. B Poccun OHUM TONbKO HAYMHAKOT Pa3BMBATbCS, B PAMKax
NWIOTHOMO NPOEKTa B 3TOM TOAY M3HAYasbHO MIaHMPOBanoCh
C03[1aTb BOCEMb MOMMMOHOB. Ho B aBrycTe 3T0ro rofa 6bino
PELUEHO PaCLUMPUTL CETb Takux TeppuTOpuiA [0 AEeBSTH —
B UMCNO HOBbIX YYaCTHWUKOB BKKOYEH NOAUIOH B MOCKOBCKOM
obnactv Ha 6ase ueHTpa MY um. M.B.JlomoHocora "YaluHu-
KOBO". B bnmxaiLiee BpeMst KOMMYECTBO MUAOTHbBIX NOLLIAA0K
[N CO3AaHNs KapboHOBbIX MOMMIOHOB pacluMpuTes A0 14»

3amecTutenb npeacenatens Mpasutensctea PO
Imutpuit Hukonaeeny YepHbILLEHKO

«Hayka — 970 6a3a KnuMaTU4eckoi NoBecTky. Y6exmaeH, 4to
Heo6xoanMMocTb GOPMUPOBAHMS COBCTBEHHON METONKM OT-
CNeXNBaHKA YrNepoaHoro Crefa v nocneayoLlme npoLecchl
[1eKap6oHU3aLIMKM NOBNNAIOT HE TOMbKO Ha SKOHOMUKY CTPaHb,
HO M Ha CMCTEMY POCCUICKOTO BbicLiero o6pasoBaHng. He-
06X0[MMO KaYeCTBEHHOE W3MeHeHe Npodecchii 1 CUCTeMb
MOAroTOBKI HOBbIX Ka[poB, KOTOPble npuayT paboTath B CO-
BEPLUEHHO HOBble HanpaBneHnd. PassuTue neKap6oHN3aLmm
Ha TeppuTOpuM POCCHM HEBO3MOXHO 6e3 yyacTus HayKu
1 TpaHCHOPMaLIMK BbICLLIETO 06pa30BaHs»

MWHUCTp HaYKu 1 BbiclLero obpasosanus PO
Banepuii Hukonaesuy Manbko
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OCHOBHbIE LE/TA
U3A0A4YUN CO3OAHNA
KAPBOHOBDbIX
NMOJIMTOHOB
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MUNOTHBIN NPOEKT MO CO3AAHMI0 CeTI KapGOHOBbIX NOMUIOHOB

B Poccuitckoii Mepepauun peanusyetca B paMKax Hawuo-

HaNbHOro NnaHa MeponpuUsTUii N0 aaanTaLyun K COBPEMEHHbIM

N3MEHEHMIM KNUMaTa 1 1X NOCNeacTBUAM, 068CTeYeHNI0 3KO-

Nornyeckoit 6e30NacHOCTM 1 YNYYLLUBHWUIO COCTOSHUS OKPY>Ka-

foLeit cpefbl. OCHOBHbIMY 3aja4aMit KapGOHOBBIX NOMUIOHOB

ABNAIOTCS:

1. MOHUTOPUHIOBbIE HAaBMONEHNs 3@ SMUCCUEN U NOMOLLEHM-
eM KNnuMaTuYecku akTuBHbIX (MapHUKOBbIX) rasos nocpe-
CTBOM Ha38MHbIX 11 IMCTAHLIMOHHBIX METOL0B U3MEPEHMUI.

2. OueHKa NMpOCTPaHCTBEHHON 1 BPEeMEHHO M3MEHUYMBOCTY
3MUCCUI 11 TIOMTIOLLIGHWS NApHIUKOBLIX ra30B, a Takxe onpe-
[eNeHNe VHTErpasbHbIX 3HaYeHuiA NOTOKOB A9 PasNUYHbIX
TEPPUTOPWIA 3a OMpeeneHHble MHTepBasbl BREMEHU.

3. 0TpaboTka TeXHOMOMMYECKIUX PELUEHMIA KOHTPONS SMUCCUM
W MOTNOLL@HWS NAPHUKOBbIX ra30B HA OCHOBE MOMHOMO (3a-
BEpPLUEHHOT0) TEeXHOMOTUYECKOr0 LVKNA, HanpaBNeHHbIX Ha
YMEHbLLUEHME WX SMUCCUM U YBEMYEHUE WX MOTMOLLEHNS
MPUPOAHBIMI 3KOCUCTEMAMK, @ TakXe UCMbITaHue U Bepi-
GUKaLWS TEXHONOTMIA B peanbHbIX N KPUTUYECKIX YCIOBUSX.

4. Paspa6oTka 11 aaanTauys TeXHONor1i AMCTAHLMOHHOTO MO-
HUTOPWHTa CTPYKTYPbl 1 COCTOSHIS PACTUTEIbHOMO 1 MoY-
BEHHOrO MOKPOBa, SMUCCUN U MOMMOLLIGHUS MapHUKOBbIX
rasoB C 1CMOMb30BAHUEM [AaHHbIX Ha3EMHbIX U3MEpeHUil 1
METOJ0B MaTeMaT4yecKoro MOAenMpPOBaHNS.

5. MoproToBKa KafipoB BbiCLLEl KBanuduKaLv B 061acTv Ho-
BEWMLUMX METO[0B 9KONOrMYECKOr0 KOHTPONS, NepeneKkTuB-
HbIX TEXHOMOMMA [NS HU3KOYFMEPOOHONA UHOYCTPUN, Cefb-
CKOTO M MyHULIMNANbHOTO X0341CTBA.

MPUMEHEHNE KOMMIEKCHOTO (HaseMHble W3MepeHns, aumc-
TAHUMOHHOE 30HAMPOBAHME, MaTeMaTiyeckoe MOAen1poBa-
HWe) nogxona ANg OLEHKM CTPYKTYPbl YraepoaHoro 6anawca
1 NOTOKOB OCHOBHbIX MapHMKOBbIX ra30B NO3BOAMT NOAYYNTb
LIeNOCTHYI0 KapTUHY He TONbKO O KOMIMYECTBEHHbIX 3HAYEHNSX
MOTOKOB, HO TaKXe ¥ 0 MacliTabax NpOCTPaHCTBEHHO-BPe-
MEHHOW N3MEHYNBOCTI AMUCCUM 11 MOMNOLLIEHNS NapHUKOBbIX
rasos HaseMHbIMW (neca, necoctenb, cTenb, 600Ta) U Mop-
CKMMW 3KOCUCTEMAMK, BK/OYas TeppUTOPUM C MHOMONETHEeN
MEp3n0TOoM.

B pamkax peann3alin nporpaMMbl Mo NPOBEAEHUI0 MEPONPH-
ATNA NS YMEHbLUEHUS 3MUCCUM W YBENMYEHMS MOMOLLEHNS
MapHWKOBbIX ra30B NPMPOAHBIMM 3KOCUCTEMaMN Ha KapboHOo-
BbIX MOSMIOHaX MNAHMPYKITCS Pa3HOMNAHOBbIE MCCEA0BaHNS
W 3KCMEepUMEHTBI, NPeyCcMaTpPUBAIOLLME B TOM YUCTE:

1. BbIpalLyBaHe BbICOKOMPOAYKTUBHDBIX HaCaXAEHNI.

2. BocCTaHOBNEHME aHTPONOTEHHO-HaPYLLIEHHbIX 3EMEb.

3. 06BoOHEHNE TOPDSHNKOB, BOCCTaHOBNEHWE BOAHO-6010T-

HbIX YrOauiA.

4 PaunoHanbHoe N1econonb3oBaHue U BOCCTAHOBEHWE Jle-
COB.
5. PereHepartrBHOe CenbCKoe X039/ACTBO U XIBOTHOBOACTBO.

B nporpaMMy [esTenbHoCTY KapBoHOBbIX MOANMOHOB B Ha-
CcTOsLLEee BPeMs BK/IOYEHbI AEBATb PerioHoB Poccuiickoit
(Oenepaunn: KanuHuHrpaackas o6nactb, KpacHopapckuit
Kpail, MockoBckas 06nacTb, YedyeHckas pecnybnuka, pe-
cny6nuka TatapcTtaH, HoBocuGupckas o6nacTb, TloMeHckas
obnactb, CBepanosckag o6nactb, CaxanuHckag 061acTb.
OnepaTopaMy NONUIOHOB BbICTYNAIOT BEAYLLME YHUBEPCU-
TeTbl U UCCNeAoBaTeNbCKUE UHCTUTYTLI Poccuiickoit Deae-
paLum.

[IpMMEHEHME COBPEMEHHbIX METOA0B WCCNEeN0BaHUA U
TEXHONOMN, COOTBETCTBYKLLUNX MEXAYHAPOAHbIM CTaH-
AapTaMm, No3BOANT NONYYUTb TOYHbIE faHHbIE 06 3MUCCHN
W NOFNOLEHNN NapHUKOBbIX Ta30B NPUPOAHBbIMU HA3EM-
HbIMIW W MOPCKMMW 3KOCMCTEMAMM, Pa3BUTb HOBbIE TeX-
HONMOrMW NS palLMOHANbHOro WCMONb30BaHWg W CoXpa-
HEHMS NPUPOAHLIX PECYPCOB, YMEHbLUMTb HeraTUBHbIE
NOCNeAcTBUS POCTA aHTPOMOrEHHOM 3MUCCUN Ha KAWUMaT,
N NPUBAN3NTLCA K PELLIEHWIO CTPATErMyeckon 3apadn no
poctmxeHuo Poccuniickoin Oepepaunelt yrnepoaHon Heil-
TpanbHocTu k 2060 roay.
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KAPBOHOBbI MOTNTOH

KAPBOHOBbIN NOJIMTOH HA O3EPE KYYAK

TiomeHckas obnacTb

D.a'ra OTKpPbITUA NO/TUTOHa

Canr

OnepaTtop

MupycTpuanbHbii napTHep

TexHonoruyeckum napTHep
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carbon-polygons.ru/polygons/karbonovyij-poligon-
v-tyumeni
www.carbon-polygons.ru

PrAOY BO «TioMeHckmnm
rocynapCTBEHHbIN YHUBEPCUTET»

MNAO CHBYP

K leockaH
OO0 «lpnHIKko NHBecT»
'K CTRL2GO

MHcTuTyT 3konorum 1 ssonoumm
um. A.H.Cesepuoea PAH

OUL TromeHckmmn HayuHbir ueHTp CO PAH
(HWW cenbckoro xo3sanctea CesepHoro 3aypanbs,
fAManbckas onbITHas cTaHLMA)

Kap6oHOoBbIii

3anCnu6HOIT

MNOJINITOH
2,32 Ta

Tepputopus NoNUroHa 0XBaTbIBAET Haubonee xapakTepHbie
ANg PernoHa Tumbl NPUPOAHbIX CUCTEM: PasNnyHble BUObI
neca, 03epo, 60/10Ta, @ Takke 3emMnu ¢/x HasHayeHws. Jlec-
Hag pacTUTENbHOCTb 3aHWUMaeT HauGOMblUyl NNoWadb W
npeacTaBneHa 6epésoBo-COCHOBLIMU, OCUHOBO-6EpPE30BbI-
MU W MUXTOBO-OCMHOBO-NUMOBbLIMU Necamu. MesoTpodHoe
03ep0 CPEHNX PasMepoB C aHTPOMOreHHo NpeobpasoBaH-
HbIM BOAOCHOPOM. Ha NpuieratoLLnx TeppuTopusx BbiNosHS-
NI0Cb OMbITHOE 38PHOBOACTBO

03epo Kyyak, nnoLlagb BOAHOMO 3epkana 342 ra, rnybuHa o
5 M., IHO UNNCTOR, BOAA ruapokap6oHaTHag, npecHas, beper
CNOXEH CYrMUHKaMu, MecTaMu TophomM

3SAO0AYN MOJTUTOHA

[lesTenbHoCTb NOAUrOHa HanpaBfieHa Ha PeLUeHMe  HaydHo-
MeTOOMYecknx 1 06pa30BaTelbHbIX 3aday. B HaydyHoK
yacT 06ecneynBaeTcs KONMYECTBEHHAs OLEeHKAa 3MUCCHN
W [eNOHMPOBAHWS  NAPHWKOBbIX  ra30B  NPUPOAHBIMM
akocuctemMammu THOMEHCKOWM 06nmacTi v paspaboTka HayyHo-
000CHOBAHHOM M BepudUUNPYEMOR  MEXOyHapOOHbIM
c006LLeCTBOM METOAONOrUM y4éTta KapboHOBbIX KPeauToB C
CNONb30BaHNEM HA3EMHbIX 11 IMCTAHLUMOHHbIX METOA0B

06pa3oBaTenbHoe HanpaeneHe CTaBMT 3afady MOAroTOBKM

KaopoB BbICLUEN KBanuduKauun ¢ MexXancUMnIMHapHbIMU

KOMNeTeHUMaMy ang paboTbl N0 «KapboHOBOW» TeMaTHKe

1. UsMepeHne NOTOKOB OCHOBHbIX K/IMMAaTUYECK) aKTUBHbIX
rasoB Mexmgy HaseMHbIMU/BOOHbIMM 3KOCUCTEMAaMK U
atMocdepoil

2. OueHKa 3anacoB yrnepoaa B noYBe W [OHHbIX OTI0KEHUSAX
03€ép

3. Onpeqenexne CekBeCTPaLNOHHOIO MOTEHLNana OCHOBHbIX
TUNOB 3KOCUCTEM

4. Ton6op BMIOB M COPTOB PACTEHMIA C BbICOKIM NOTEHLMANOM
CekBecTpaLuy, aaanTupoBaHHbIM K K/IMMaTUYeCcKnM
YCNOBUSIM DEruoHa, AN WCMOMb30BaHUS B CENbCKOM M
NIECHOM X039/ACTBE

5. aMepeHne GOTOCMHTETUYECKON aKTUBHOCTU MaKpODUTOB,
a Takxe GuUToNNaHKToHa UceneayeMbix 03ep

6. PacyeT aKoHOMUYEcKon 3QOEKTUBHOCTU KAUMATUYECKMX
NpoekToB B TOMEHCKOI 061acTh, B TOM YuCAe CO3[aHue
«KapbOHOBOro KanbKynaropa»

7. Pa3paboTka HOBOW MeXayHapOoaHOl CeTeBOl MarncTepcKon
nporpammbl  “IMPROVE_AGRO" no  pereHepaTUBHOMY
CeNbCKOMY X03S/CTBY

8. OpraHnsaumnsg «Cnyxbbl pacnpoCTpaHeHUs 3HaHWiA» [N
3eM/1eno/b30BaTeNe U NPOCBETUTENBCKUX MeponpusaTUiA
N1 06yyaloLLmMXCs (LUKOMbHUKOB U CTYAGHTOB).

9. Paspabotka nporpammbl AMN0  «[lpakTuka co3gaHng w
PasBUTUS KapBOHOBBLIX MOAWUIOHOB: Kadpbl, TEXHOMOMMK,
obopymoBaHuMe» A9 COTPYAHUKOB — OpraHusauuini  —
0nepaTtopoB KapbOHOBbIX NOMIOHOB



HAYYHbDIE PE3Y/IbTATDbI

Peanusauus uccnenoBaHuil o NPoeKTaM:

1. AHanu3 BNNSHWS BUOYrNA Pa3nUyHOI BOAOYAEPXKMBAIOLLEN
CNOCOBHOCTM Ha AMHAMIKY arpo@uU3nYeckux, arpoxummnde-
CKIX, BUONOTrNYECKMA CBOICTB NOYBbLI 11 HA NPAMYH 3MUC-
CUI0 MapHUKOBbIX ra30B

2. 3yyeHne ponv NoYBEHHbIX HECNO3BOHOYHBIX B Perynsumum

9KOCMCTEMHbIX MOTOKOB yrnepoga (coBMecTHo ¢ WHCTU-

TyTOM npo6nem akonorum 1 asontoumn uM. A.H.Cesepuoa

PAH)

lccnenoBaHne ManonsydeHHbIX 11 TAKCOHOMUYECKM COX-

HbIX FPynn Knewiein - 6MONHAMKALMOHHO 3HAYMMOr0 KOM-

MOHEHTA NOYBEHHOI BMOTbI ANG OLEHKN KIMMATUYECKUX

N3MEHEHWI

4. Peanusauug nporpaMMbl UCCNe0BaHWA afanTUBHOI cno-
COBHOCTI CENbCKOXO3ANCTBEHHbIX PACTEHIA B 9KCTPEMAaNb-
HbIX ycnoBugx CeBepHOro 3aypanbs

5. AHann3 CTPYKTypbl Yrnepoa-acCUMUAMPYIOLLNX OpraHoB
paCTeHui

6. NpoeKT pacyeTa yrnepogHoro banaHca KauMaTyeckmn ak-
TUBHbIX ra30B B 03EPHbIX 9KOCKCTEMAX 3anaaHon Cubupu

(<]

Kap6oHOoBbIii

( ITIOJINTOH

3anCnu6HOIT

MEXAOYHAPOOHAA UHTETPALLIUA

COTPYOHNYECTBO C MEXIyHAPOLHbIM KOHCOPLMYMOM MO U3y-
YEHIIO COBPEMEHHbIX KIMMATUYECKIX U3MEHEHWH «[1aHeBpa-
3uiCKMit aKenepumMeHT» (PEEX)

B coTtpyaHnyecTse ¢ BectdhanbCkum yHUBEPCUTETOM M. Bunb-
renbma (MioHcTep, lepMaHus) NpoBOOSTCH COBMECTHbIE WC-
CneaoBaHus Ha kap6oHoBOM nonuroHe ToMIY Ha 03epe Kydyak
M Ha tore 0bnacTi B LENOM, OCYLLECTBASETCS NOAroToBKa U
neperoaroToBka Kaapos, B TOM YiMCNe NMOCPEACTBOM Hayd-
HO-MCCNEeN0BaTeNbCKIMX CTaXMPOBOK B [epMaHuu. COBMECTHO
¢ Yrusepcuterom wwrata Oraiio (CLUA) peanusyetcs coBmecT-
HbIi NPOEKT N0 PEreHepaTUBHOMY 3eMNedenuio U NoYyBomno-
KPOBHbIM PaCTEHUSM

OBPA3OBAHUE
U NOATOTOBKA KAAPOB

ApantaumMs  CyLLeCTBYIOLIMX NpOrpaMM  Maructparypbl

W acnupaHTypbl:

1. MarucTepckas nporpamMma «bronorus: Matematnyeckas 6uo-
norug 1 BruonHGOpMaTUKa» (Ha aHIIMCKOM S3bIKe);

2. MarucTepckas nporpamma «buonorus: buonorunyeckas 6es-
0MacHOCTb PacTeHit» (Ha aHrNMICKOM A3bike).

Acnupantypa:

1. 3uToMonorus (Ha aHrn.as.)
2. NMousoseneHve (Ha aHr.3.)
3. Mukonorus (Ha aHrn.a3.)

4. 3Konoris (Ha pycckoMm 93.)

Pa3paboTtka HOBOW MarucTepcKoii NporpaMMbi:
Maructepckas nporpamma no npoekty ‘IMPROVE_AGRO"
nporpammbl «3pasMyc+» EBpokomuccuun. Paspabotka apxu-
TEKTYpbl 06pa30BaTebHONM NPOrpaMMbl U ANCLMIAMHAPHOIO
[n3aitHa. MonHbIN 3anyck nporpaMMbl — ceHTabpb 2022 T. (Ha
aHIUIACKOM U PYCCKOM $13bIKaXx)

WNHeTuTyT X-BIO: acnupaHToB — 6, MarucTpaHToB — 25

MeXanCUMNInHapHbIe KYpCbi:

1. MeToAbl HayyHbIX WCCNeNoBaHWi [N9 KapBoHOBOrO hep-
mepcTea (Maructparypa) (16 yacos, uncno cnywarenei 20).
CoBMeCTHO ¢ YHuBepcuteToM wWrata Oraiio, CLUA, no npo-
rpamMme AMepukaHckux CoBeTOB (rpaHT, pyKoBOAMTENb Npo-
ekrta npodeccop W.X. Paduk)

2. 3eneHas akoHoMuKa (6akanaspuart), (16 yacos - nexuui, 34
4aCcOoB NPaKTUYECKIX PaBoT, NPUMEPHOE YUCNO CyLLaTenel
- 300 yenosex)

3. 3Konoruyeckoe npeanpuHuMaTenscTso (6akanaspuart), (16
4acoB - NeKLMIA, 34 YaCcoB NpaKTUYecKUx paboT, NprMepHoe
yucno cnyarenei - 300 yenosek)

4, Jxonornyeckas coumonorus (6akanaspuar), (16 yacos -
NeKuuit, 34 4acoB NpakTUYeckux paboT, NpuMepHoe Y1cno
cnywateneit - 300 yenosek)

5. HuskoyrnepogHble ropoga (Maructparypa) (16 4acos - nek-
LWRA, 34 4acoB NpaKTYecKMx paboT, NPpUMEpPHOE YMCN0 Chy-
Lwareneit - 25 yenosex)

6. LIndposn3aums busHec-mMoaenein GyHKLMOHNPOBAHMS Kap-
60OHOBbIX NONMroHoB (MarucTpatypa), (36 yacos - nexuwi,
36 4acoB MpaKTNYeckMx paboT, NPUMEpPHOEe YMCNO ChyLua-
Tenei - 25 yenosek)

7.CucTeMbl MCKYCCTBEHHOIO MHTENNEKTa B KapboHOBOW WMH-
gyctpun (maructpatypa) (36 yacos - nekuuit, 36 yacos
npaKTuyecknx paboT, NpUMEepHoe YnCno chaywatenel - 25
Yyenosek)

8. MpuknanHble acnekTsl Big Data Technologies B kapboHOBOM
uHaycTpun (Maructpatypa), (36 yacos - nexuuit, 36 yacos
NpaKTM4ecknx pabot, NpUMepHoe YMCNo cnyluatenen - 25
yenoBsek)

Mposeaexbl B 2021 rogy nporpammbl AN0:
0bpa3oBaTenbHbIil MHTEHCKB «[lpakTUKa co3maHus u pas-
BMTUS KapbBOHOBbIX MOMUTOHOB 1 COMYTCTBYHLUMX KAMMa-
TUYECKNX MPOEKTOB: Kafpbl, TEXHONOrUM, 060pynOBaHNE»
(16-19.09.2021).

CeMMHap o TexHoMOorM BO3OYLLUHOMO JIa3EPHOr0 CKaHMpOBa-
Hust ToMTY ¢ koMnaHuein «ATM Cuctembl» (1-212.2021).

PNHAHCUPOBAHWUE NMPOEKTA
B 2021-2022 ropax

187,75
MJTH py6nei
BIOIKeTHbIE

cpepacTsa

269,75

M/IH pybnen

82
MJTH pybneii
BHEOIMKETHbIE
cpefacTsa



KAPBOHOBbI MOTNTOH

£er

KAPEOHOBbIN
NoJSIMroH

FTENEHOXMWK

«TENEHOXKUK»

KpacHopapckui kpaw

JJ,aTa OTKPbITUSA NOJ/IUrOHAa

Canr

Onepatop

MHpycTpuanbHbi napTHep

YuacTHUKM

nekabpb 2021 roga

www.carbon-polygons.ru/
polygons/ocean-gelengik

MHcTuTyT okeaHonorum
um. .11, Wupwosa PAH

lpynna komnanum Ctrl2GO

HOL, Mmuposoro ypoeHsa «ObecrneyeHune
SKOMOrMYECKOW 1 MPOLOBO/bCTBEHHOM
6€30MacHOCTM 1 PasBUTME TEXHOIOTUI
3pn0poBbecbepexeHms»

Ky6aHckuii rocynapCTBeHHbIN
yHVBEepCcUTeT

MOPCKOWM YYACTOK
120 kM2

MOpCKOil y4aCTOK NOAMIOHa pacnonaraercs B painoHe fony6oi
(PbiBaLikoit) ByxTbl 1 Ha ee BHELLHEe! akBaTopuu A0 rpaHuLb
wenbda (n306atbl 100 M), KOTOPas HAXOAUTCH Ha YoaneHun
0K0no 8 kM oT bepera

KAPBOHOBA{A ®EPMA

Mopckas Kap6oHoBag hepMa Mo MCCea0BaHuio CekBecTpa-
LMK YTNepoaa MOPCKNM MNaHKTOHOM

BbIxo B Mope Ha nocTa-
HOBKY 6Yi1KOBbIX CTaHLLAN,
13MEePSIOLLMX TMAPONOrN-
Yeckune napameTpbl Bofbl

lMombeM ByIKoBOW CTaHLMK, M3MEPSIOLLIEN
MAPONOrnyeckue napameTpbl BoAbI, Ans
0YEPE[IHOrO CKAYMBAHMS AaHHBIX M3MEPEHMI
11 3aMeHbl baTapeit

BEPEFTOBOM YYACTOK
6la

2 yyacTka Ha I0XHOM 6EperoBOM CK/IOHE CO CpedHen
KpyTi3HoW 15-20°: B HIKHEN YacTh Ha paccTtosiHum 100 M o1
beperoBoro yctyna, B BepxHein Yactn — ot 200 go 300 M oT
beperoBoro ycTyna

yyacrtok 1

CocHoBblid apeBocToit — okono 300-400 pepeBbeB — CO
cpeaHelt BbIcoTom 14 M 1 anameTpom 18-32 CM, CpeaHss BbICOTa
KpenneHus KpoH — 8-9 M. [ly6 nylmcTblit NoABNA, KypyaBblil
— 0kono 40-60 nepeBbeB, PasMeLLeHbIX 0KANbHO B BEPXHEI
YacTW yyacTKa eouHNYHO WK KypTuHaMu. CpeaHsis BbicoTa —
9 M, oameTp 16-28 cM, CpeaHss BbICOTa KPEnneHnst KOoH — 5 M.
Ha yyacTke MHOrO COCHOBOrO NOAPOCTA BbICOTOM A0 1-2 M

yyacrtok 2
KycTapHukoBas nopocnb. Haubonee 4acto BCTpevaetcs
LEPXN-AEePeBo, Pexe rpabuHHKK, PeKo — CyMax LyOurbHbIN
W CKYMNNS KOXEBEHHas!

TuNnYHas pacTUTENbHOCTL
CEBEPHOIl YaCTh NONNroHa



e

KAPEOHOBbIN
NOJIMTrOH

FTENEHAXUK

3AA0AYUN NMOTUTOHA

CosfaHue MHMPACTPYKTYpbl W MPOBEAEHNe KOMMIEKCHOro
MOHWTOPUHTa MOTOKOB KAMMATUYECKn aKTUBHbIX (mapHuKo-
BbIX) ra30B Ha MOPCKMX (YepHoe Mope) 1 Ha3eMHbIX y4acTKax
nonuroHa B KpacHoaapckoM kpae

\sMepeHue MOTOKOB KAMMATUYECKM aKTWUBHbIX ra30B Haf
MOPCKOW aKBaTOPMEN W Ha3EMHbIMY y4aCTkaMmn nosuroHa c
NCNOb30BaHNEM MYNbCALNOHHBIX N KaMepHbIX [MOGVIJ'IbeIe
1 CTauMOHapHble CI/ICTeMbI] METOA0B. [1ofy4eHne [aHHbIX 06
30TOMHOM COCTaBe MapHMKOBbIX a30B B atMocdepe [N
onpepenexdnd Bknaga pernoHanbHbIX NPUPOOHbIX U aHTPOMO-
EHHbIX NCTOYHMKOB B NHTErPaibHYH0 3MUCCUIO KNNMAaTU4ecKu
aKTVBHbIX ra30B

lonyyeHune DBFYHQDHOVI OMCTaHLMOHHOM CMEKTPO30Hasb-
HOW MH(OPMaLIMK BbICOKOrO PaspeLLeHus, a Takke [aHHbIX
0 CTPYKType pacTuUTenbHOCTU U Tonorpadun MecTHOCTM Ha
0CHOBE MyanVICI'IBKTpaﬂbHOVI W NOapHoN annaparypbl, ycta-
HOB/EHHOI Ha BECMUNOTHbIX N1eTaTeNbHbIX yCTDOI;ICTBaX

Pa3paboTka HOBbIX CEKBECTPALIMOHHbIX TEXHOMOMMI, Hanpas-
JIEHHbIX Ha YMEHbLLEHNne 3MUCCun 1 ysennvyeHne nornoLieHns
KNMMMaTn4eCcKn akTuBHbIX ra30B Ha3eMHbIMK 1 MOPCKUMI NPK-
pOAHbIMK 3KOCKUCTEMAMK

MoaroToBka CMeLManicToB BbICOKOA KBanudukauum — ang
NnpoBefeHnd HabnomeHuin 1 aHanu3a 3KCMEepUMEHTaNbHON
MHGOPMaLLMM N0 NOTOKAM NapHWKOBbIX ra30B, ﬂOﬂyanMOVI C
MOMOLLIbH0 HA3EMHDbIX W INCTaHLMOHHbIX TEXHONOT Wi

OBPA3OBAHUE
U NOATrOTOBKA KAAPOB

lpoBeaeH CNeumanuanpoBaHHbIi Kype C NPaKTUKYMOM «3Hep-
ro- 1 MacCoobMeH 3eMHOII NOBEPXHOCTY C aTMOC(EpPO»

OpraHu30BaHa NETHSS NpakTika ans CTyAeHTOB-METeopoo-

ro MI'Y no U3MepeHusM XxapakTepucTuK NpU3eMHol MeTeo-
PONOTWM U MIOTOKOB KMMATUYECKM aKTUBHbIX ra30B

HAYYHbDIE PE3Y/IbTATDI

MpoBefeHo NaHALadTHO. OMUcaHNe U Co3aaHue LMppoBoit
MOJENM CYXOMyTHOW 1 MOPCKOW YacTh NOAMUIOHa

Hauat aKkcrnepuMeHT «Me3oKkocM» Mo U3y4eHnio CEKBECTPaLnN
yrnepoga MOpPCKNM NIaHKTOHOM

PNHAHCUPOBAHWUE NMPOEKTA
B 2021-2022 ropax

344

M/H py6nen

160 184
MJTH py6nen MJH pybneii
BroaXeTHble BHEOIOIKETHbIE

cpeactea cpefcTea

MEXAOYHAPOOHASA
UHTETPALIUA

- University of Capetown - uavepetng notokos CO, Ha rpanmLe

BOga-aTMocdepa

- Ocean University of China (Qingdao) - yrnepoaHbiii UKk B

NpUBpPexHbIX paitoHax YepHoro Mops

- KAUST (King Abdullah University of Science and Technology) -

npuBpexHas rmaponoris 1 1UoreoxMms

NMAAHUPYEMDIE PE3Y/TIbTATDI

BynyT nonyuyeHbl:

+ KOMMYECTBEHHbIE  XapaKTepUCTUKK MOTOKOB [OBYOKUCHK

YrNepoaa, MeTaHa 1 3akucu asoTa Mexay OKeaHOM K
aTMochepoi B npubpexHoit 06nacTu ceBepo-BOCTOYHOM
yacTtn YepHoro Mops

+ XapakTepucTkn MoToKoB ABYOKWUCK yrriepoaa Mexny

MOBEPXHOCTbIO CYLUM 1 aTMOChepoit B 6eperoBoit 06nacTy,
NpUMbIKAIOLLEA K No6epexbio, NoMyYeHHbIe C MOMOLLbI0
NYNbCALMOHHBIX U KAMEPHbIX N3MepeHHuil

- OLEHKM NPOCTPAHCTBEHHO-BPEMEHHOW  W3MEHYNUBOCTH

MOTOKOB KNNMAaTU4eCKnM aKTUBHbIX ra30B B ﬂpMﬁDe)KHbIX
BOJAX CEBEPO-BOCTOYHOM YacTu YepHoro Mops ¥
68pEFOBOI7I 30He Ha MacluTabax coTeH METPOB N CYTOK, a
TakXe OUEeHKN Ce30HHOro xoaa noTtokoB

« MHTErpanbHble OLEHKK NMOTOKOB KTNMMATU4YEeCKN aKTUBHbIX

ras3oB [pgngd y4yacCTKOB aKBaTOPuUK CeBep0-BOCTOYHOIA
4acTu YepHoro mMops 1 68DBFOBOI7I 30Hbl, NOTy4EHHbIE Ha
OCHOBE MPSAMbIX W3MEPEHUA U [aHHbIX OMCTAHLWOHHOIO
30HANPOBaHNA

-000CHOBaHME BO3MOXHOCTEM DGSDGGOTKM TEXHOOMNA

YMEHbLLEHWS 3MUCCHIA 1 MOBbILLIEHNS CEKBECTPALIMOHHOIO
noTeHuMana npuUBPexHbIX BOL W OTOENbHbIX Y4aCTKOB
no6epexbsi CeBEPO-BOCTOYHOI YacT YepHOro Mops



3D-mogpensb

KAPBOHOBbI MONNTOH

«YAWLWHUNKOBO»

MockoBsckas obnactb

}J,a'ra OTKpPbITUA NO/IUTOHA

Canr

OnepaTtop

MupycTpuanbHbii napTHep

TexHonoruyeckoe NapTHEpCTBO

ceHTa6ps 2021 roga

www.carbon.msu.ru
www.carbon-polygons.ru

MI'Y um. M.B. JloMoHocoBa

He yTBepxaeH

OO0 «AHpekc»

MOJIUTOH «HYALLUHUNUKOBO»
605,9 la

BTopuyHag MOpeHHag pPaBHUHa C  XBOIHO-
LIMPOKONUCTBEHHbIMU NeCaMit Ha [epHOBO-MOA30MNCTbIX
noysax. PacTWUTeNbHOCTb 7ecHaq, nyrosas, 6onoTHas u
yyacTKu nof naluHeid. 370 NO3BONSET OfHOBPEMEHHO
paspabaTtbiBaTh HU3KOYrNepofHbIe cTpaTerum
NpUPOAONONb30BaHUS,  NIECOBOCCTAHOBUTENbHbIE "
arpoHOMUYECKME  TEXHOMOrUM,  HanpaBneHHble  Ha
[0NrOCPOYHOE [1eNOHUPOBaHIE aTMOCHEPHOr0 Yriepoaa B
NIECHbIX, NOUMEHHbIX M arpapHbIX NaHALadTax

3SAO0AYN MOJTTUTOHA

1. OpraHu3aums c1cTeMbl MHCTPYMEHTaNbHOIO KPYrnoroanyHoro
MOHWTOPUMHIa ra3006MeHa B CUCTEME NOYBA-PACTUTENbHOCTb-
atMocdepa

2.0TpaboTka MeTomonoru  6anaHcoBOM  KOMMYECTBEHHON
OLEHKI YrnepoaHoro bromkeTa NPUpOAHbIX 11 aHTPOMOTeHHO-
npeobpa3oBaHHbIX NAHALLAGTOB ANS BbIIBAEHNS NOTEHLMana
CeKBECTpMPOBaHWA Yrnepoaa

3. PaspaboTka COMPSXEHHbIX AUHAMUYECKIUX MOfeneil ns-
MEHeHs 3anacoB yriepoaa npu pasnnyHbIX CLIGHAPUsX Npu-
POAONONb30BaHNS 11X VC- MHTEPNONALMS C YYETOM AuC-
TaHUMOHHOO 30HAMPOBAHIS NOBEPXHOCTY



3D-mogenb

HAYYHDIE PE3Y/IbTATDI

Pa3paboraH nnaH paboT C KOMMYECTBEHHOWM OLEHKON Tpeby-
eMOr0 COCTaBa Ha3eMHbIX M AMCTAHUMOHHbBIX HabmomeHui,
BK/IOYAIOLLMI METEOPONOrnyeckne HabntomeHns, n3MepeHus
MOTOKOB MapHWKOBbIX ra30B W COCTABNSLLMX YrNepoaHoro 6a-
NaHca, ANCTaHLUMOHHOE 30HAMPOBaHME

Mon6ypatoTcs kapTbl KAPHOHOBOTO NOAUIOHA ANS FreOMH(OP-
MaLMoHHOi cucteMbl (TVC Ha ocHose Mapinfo Pro)

OBPA3OBAHWUE
N NOAroToBKA KAAPOB

KonnyecTBo MonopfbixX yYeHbIX, CTYOEHTOB, aCUPAHTOB — 5

Pa3pabotaHbl HOBble 06pa30BaTe/ibHble NporpaMMbi 1 KYpCbi:

- 0BpasoBaTenbHag NporpaMMa MarucTpatypbl U 6akanaspu-
aTa «YCToiuMBOE ynpaBneHne NpUPOAHbIMIA PecypcaMu Ang
NPOLOBONLCTBEHHOM BE30MACHOCTU» (Ha aHMUIACKOM A3bike)

- CMeLKypebl ANg MarucTpoB B paMKax CYLLECTBYHLLMX Mpo-
rpamM:

a) «bnoreoxuMmyeckmue LMKNbI 1 robasnbHble n3MeHe-
HUS KnuMaTa»
6) «Hu3KoyrnepoaHoe npupoaonosb30BaHue»

MEXAOYHAPOOHASA
UHTEMPALIUA

OTKpbITbIA  KOHKYpC  npoekToB  EJP-SOIL  no  Kpyroeoporty
OpraH1yeckoro yrnepoaa B CeNbCKOX039NCTBEHHbIX NOYBaX —
nofaHbl 2 COBMECTHble 3asBKM C KccnenosatensMi u3 INRAE
(®paHums), Yausepeuteta Nanepmo (Mtanug), YHusepcutetom
Cs. MwrBaHa (Beurpua), COLPOS (Mexcuka), INTA (ApreTiHa)
n YHusepcutetoM Makepepe (Yraupa), Ysusepcuter leopra-
Asrycra (leTTuHren, fepManms)

NMNTAHUPYEMDIE PE3Y/1IbTATDI

MoaroToBka NPemnOXeHWA N0 BHEAPEHWID  ONTUManb-
HbIX  HU3KOYrnepoaHbIX cTpaTeruit NpMpOLONO/b30BaHNS,
CI'IOCOGCTBYFOU_LVIX MaKCuMasibHOMY [0/r0OBpEMEHHOMY [eno-
HMPOBaHWIO yrnepoaa

Onpefnenexne KonMYecTBEHHbIX XapaKTepucTuK YrnepogHoro
banaHca NecHbIX 3KOCUCTEM [CMeLuaHHbIVI JCTBEHHDbIN ﬂeC] n
MOCEBOB MHOTOMETHMX TPaB. KoNNYecTBEHHbIE OLEHKM CE30H-
HOM " CYTOLIHOVI N3MEHYNBOCTM NMNOTOKOB ANOKCKaa yrinepoaa u
MeTaHa B JIECHbIX 3KOCKUCTEMAX

KOnMYecTBEHHbIE OLIEHKW pasinyuii B MOTOKaxX MapHUKOBbIX
ra30B B arpoLeH03ax npu pasHblX TEXHONOTUAX 3eMnedenmng.
PasBuTie NpOLECC-0PUEHTUPOBAHHBIX OLHOMEPHBIX U TPEex-
MEepHbIX MOJeNel 119 OrucaHs NOTOKOB NapHMKOBbIX ra30B B
JIECHbIX 3KOCKCTEMaX M arpoLeHosax

Paspabotka NporpaMMHOro obecneyeHns, NO3BONAOLLErD
npoBoOAnTb pacuer NOTEeHLMaNbHOM CekBecTpauun
atMochepHoro yrnepoga B ycnosugx  LleHTpanbHOro
denepanbHoro OKpyra c 3KOHOMWYECKOW OLIEHKON BHEAPEHNS
aNbTePHATMUBHbIX CLieHapmneB 3emM1enosibsoBaHnd 1 31eMEHTOB
Cnctem semnepennd

OPUHAHCUPOBAHWME MPOEKTA
B 2021-2022 ropax

220
MJH py6nei
BHOmXeTHbIE

cpenacTea

320

MH py6nen

100
MIH pybneii
BHEDHMKETHbIE
cpencTea



J HosBocmBupcKuMit
FOCYAQPCTBEHHbIM
UHUBepcuTeT

*HACTOALLAAG HAYKA

KAPBOHOBbI MOTNTOH

«BUOKAPBOH»

r. Hosocnbupci

[aTta oTKpbITUSA NOAUroHa
Canr

OnepaTtop

MHpycTpuanbHbil napTHep

TexHonoruyeckue napTHepbl

YyacTHUKM

asryct 2021 ropa
www.carbon-polygons.ru

HoBocnbupckni HaumMoHanbHbIN
nccnepoBaTtenbckui yHusepcutet (HIY)

OO0 «Hoegas LWkona»
lasnpom MapkeTunr & TpengunHr
AHO «Bbunokapb6oH»

LleHTpanbHbI cMBUpCKMn BOTaHMYECKUI cag,
(LLCBC) CO PAH

Cubupcknin denepanbHbliii HayuHbIA LEHTP
arpobuoTtexHonorun PAH

LleHTpanbHbI cMBUpCKMin BOTaHMYECKUI cag,
(LLCBC) CO PAH

Cunbupcknin denepanbHbiii HayuHbIA LEHTP
arpobuoTtexHonorun PAH

2 YYACTKA
1008 la

Yyacrok 1 (LICEC CO PAH)
PacnonoxeH Ha ApeBHMX BbICOKMX Teppacax p. 06b C
necyaHbiMi 1 CynecyaHbIMi FpyHTaMu. [IOHHbIA penbeo,
npeacTtaenget GparMeHT naHawadTa 30HanbHbIX TPABAHbIX
bepes3oBbix NecoB 3anagHon Cubupu Ha [PEHUPOBAHHBIX
BO3BbILLIEHHbIX PaBHUHAX

Yyacrtok 2 (Muporosckuii nec)
Pacronoxex Ha MpucananpeKoi BO3BbILLIEHHOI!
PaBHMHE, C PACYNEHEHHbIM 3POSUOHHBIM  penbedoM W
TSOKENOCYIMUHUCTLIMA TPYHTAMU G TUMAYHBIM  NIaHAWAdTOM
MpUOBCKMX COCHOBBIX IECOB HA [IPEBHEM [JIOHHOM perbede

3A0AYN MONTUTOHA

P83D860TK8 nporpaMMbl N opraHnsaumg MHOroIeTHero 3Ko-
JIOTN4eCcKoro MOHMUTOPKHra CDYHKLI,MOHMDOBGHI/IFI eCTeCTBEH-
HbIX 1 UCKYCCTBEHHO CO3aBaeMblX JIECHbIX c006LLecTB

PaspaboTka NOAX00B CO3AaHUA NECHbIX KYNbTYp BbICOKO-
3 GEKTUBHOrO CeKBECTPUPOBAHNS YIIeposa B APEBECHHE I
B MOYBEHHOM ryMyce

PaspaboTka Mofenu u UuMppoBoi nnathopMbl SMUCCUM ¢
CeKBECTPUPOBAHNS MAPHIKOBbIX Fa30B B IECHbIX CUCTEMAX

OueHka CYLLIECTBYHOLLMX CeNbCKOX03ANCTBEHHbIX TEXHONOMMIA
C TOYKW 3peHnd yrnepogHoro banaHca

OpraHusauus pabot no MexayHapoaHoi ceptudukaunm ne-

COK/MMATMYECKOr0 NPOeKTa Ha MOLeNbHbIX y4acTKax kapbo-
HOBOW (epMbl

HAYYHbDIE PE3Y/IbTATbI

B pamkax HoBocubMpCKOro KapBoHOBOMO MOAMIOHa OMnpe-
OeneHbl TpW SKCMepUMEeHTanbHble MAOLIaaKK ANg M3yYeHns
CTPYKTYPHO-(YHKLUMOHANbHBIX 0COBEHHOCTEN eCTECTBEHHbIX U
AHTPOMOreHHO-NPON3BOAHbIX NECHBIX 3KOCKUCTEM. [Ng KaXou
NNOLLIAAKK BbINONHEHA XapaKTepuCTMKa aBTOTPODHOMO 610ka
KaK OCHOBHOrO KOMMOHEHTA 3KOCKCTEMbl, OTBETCTBEHHOM 3a
CeKBeCTpaUmMio aTMOC(hepHOro yrnepoaa. BbigBneH BMOOBOM
COCTaB BbICLUMX COCYANCTbIX PAcTEHUA M WX KOMMYECTBEHHOe
COOTHOLLIEHWE NS KaX[0M NNOLLAAKM, a Takke COOTHOLLIeHNe
3KONOTMYECKMX Py U XN3HeHHbIX hopM. BbineneH 6060BbIN
KOMMOHEHT, OTBETCTBEHHbIV 33 (UKCALM0 aTMOCHEPHOro a3oTa

Mopo6paHa Mo3anka CrMyTHUKOBbLIX CHUMKOB CPEeAHEero W
BbICOKOrO paspeLleHns Ha TeppuTopuio MOMNUroHa U ero
OKPECTHOCTE, a Takxe Ha Bclo HoBoCWBMPCKYl 06nacTb
A9 AanbHeiiwero AewndprupoBaHiis 1 NioLaaHoI 9KCTpa-
NONSLUMM PesynbTaToB UCCNeA0BaHNA Ha SKCMepUMeHTanb-
HbIX MOLLaAKaX

OBPA3OBAHWUE
UM NOAITroTOBKA KAAPOB

KonnyecTtBo MonopfbIX YYeHbIX, CTYOEHTOB, aCUPAHTOB — 6

MarucTepckue nporpamMMmbi:

- MarucTp npaBa B cdepe 3kon0ruK, NpUpoAoNoNb30BaHMs
1 0bopoTa HeaBMKUMOCTH

- YNpaBneHue BU3HECOM B «3eM1EHO» SKOHOMUKE

06LeyHMBEPCUTETCKME KYPCbI:

- JKONornyeckas/KnumaTnyeckas rpaMoTHoOCTb

- YNpaBneHwe yrnepoaHsIM cneaom

OHnaitH Kypcbl:

- JKONornyeckas/KnumaTnyeckas rpaMoTHoOCTb

- YrnepofiHas HeiTpanbHoCTb POCCHM/MIUPa: PUCKM U HOBbIE
BO3MOXHOCTU

MEXAOYHAPOOHASA
MHTETPALIUA

LieHTp MUKpPOBMONOrim 1 3KOCMCTEM OKPYXatoLLEer Cpefsl,
AscTpus

YHusepcuteT NlenbHnLa, fepMaHis

NHCTUTYT HayK 0 nousax, [epMaHug

NMNTAHUPYEMDIE PE3Y/1IbTATDI

OnpeneneHne Konn4YecTBEHHbIX XapaKTepuUCTUK YrNepomHOro
HanaHca eCTECTBEHHbIX 18COB C YYETOM CTPYKTYPHbIX 371EMEHTOB
broueHo3a 060cHOBaHMe 3D EKTIUBHbIX HANPaBNEHNI 1 BbIGOP
MEXaHWU3MOB peanu3al NecoKIMMaTUYecKUX NPOeKToB B
Cunbupu

Anpobalins Noaxoa0B N0 OPraHN3aLv Y BbIPALLMBAHNIO NIECHBIX
nnaHTauuii Ang AenoHUpPOBaHNS Yrnepoaa Ha Hencnonb3yembix
C/X 3eMNAX ¥ afanTUpoBaHie X ANg PerMoHasbHoro MacLuTaba
MoaroToBka K MeX/yHapomHOW CepTudUKaLmMm MOoAenbHbIX
Y4acTKOB YrnepoaHoi hepMbl

PUHAHCUPOBAHWUE NMPOEKTA
B 2021-2022 ropax

184,5

M/IH pybnen

124,5 60
MJTH py6neii MJTH py6nen
BromxeTHble BHEOIOIKETHbIE

cpeacTsa CpeqcTsa



KasaHckuin
denepanbHbIi
- YHUBEPCUTET

KAPBOHOBbI MOTNTOH

«KAPBOH NMOBOJI)KbE»

KazaHb

[ata otkpbiTna nonuroHa ¢ asryct 2022 roga

Cant ¢ www.carbon.kpfu.ru
www.carbon-polygons.ru

Onepatop ¢ KazaHnckun (Mpusomrckmin)
denepanbHbIv yHUBEpPCUTET

MupyctpuanbHbii naptiep ¢ OAO «TaTHebTEXMMUHBECT-XONAUHI»

YuactHukn o KasaHckmi rocymapCcTBeHHbIN
arpapHbI yHUBepCUTET

3A0AYN MONTUTOHA

OpraHu3auyg perynsapHbix METE0PON0OrnYecKMx HabnoaeHui
C nepepaayen AaHHbIX CPOYHbIX METEOPONOrNYecKIX Habnio-
JeHui

OpraHusauus perynsapHbiX MOHUTOPWUHIOBbIX HabMoAeHWi
3a NMOTOKaMW OCHOBHbIX MapHMKOBbIX Fa30B W NapaMeTpamm
(hOTOCMHTE3a M AbIXaHNs PaCTUTENbHbIX COOBLLECTB 1 NOYBbI
3yueHne CEKBECTPALMOHHOTO MOTEHLMana ecTecTBEeHHbIX
HUTOLEHO30B

AnanTauug cyLecTBYHOLLMX U pa3paboTka HOBbIX Gakanas-
PCKMX, MarucTepCKMX W acmupaHTCKUX NporpaMM Ang nof-
FOTOBKM CMELManucToB No U3MEPEHNIo KOHLeHTpaLMi nap-
HUKOBbIX Ta30B W PacyeToB UX SMUCCUM 1 CEKBECTPaLu.
Monyngapusauus sHaHuit B 06n1acTi KapboHOBOI TEMaTHKIA

OpraHu3auyg 1 npoBeaeHne MexXayHapOooHbIX CEMUHAPOB 1
KOH(epeHLmi

NAHOWA®THbDIE
XAPAKTEPUCTUKH

57Ta

OcHOBHOI TN naHAwadTa: AUNHAK BONOCUCTOOCOKOBbIN
C enblo 1 [OyboM Ha [EPHOBO-MOA30JMCTbIX MOYBAX,
PAcroNOXeHHble  Ha  annioBUaNbHO-AENN0BUANbHbIX
YETBEPTUYHbBIX OTNIOXEHUSX TPeTbeil Teppachl KpPYMHbIX
pek. oyBbl [ePHOBO-NOA30MUCTbIE HA annBUanbHoe-
LENBUaNbHbIX 0TI0XEHUAX

OLUEHKA COCTAB/TAOWNX
YINMEPOAOHOTO BAJTAHCA
MOJIMTOHA

MpoBeaeHo 0606LIeHNE U WUHTEPMONALMS  MHOFONETHMX
METEOPONOrYeCKIX JaHHbIX, HaYaTbl MONEBbIe HabMNeHNUs
UMeILLMMUCS  NpuBopaMin  HenocpefcTBEHHO  BGAU3M
TEpPPUTOPHIA NONUTOHA

lpoBefeHbl MpenBapuTeNibHbIE MOYBEHHbIE WCCNE0BaHNS,
OnMCcaHbl NOYBEHHbIE Pa3pesbl U OLEHEHbI OCHOBHbIE NU3NKO-
XMMUYECKME MapaMeTpbl yMycOBOTO TOPK30HTA. [1o/yyeHb!
pesynbratbl  MHOroseTHero 3kcrnepuMeHTa Mo CKOPOCTU
PasnoXeHns OPraHnKin B IECHbIX 3KOCMCTEMaX

MosyyeHbl JaHHbIe N0 BbIAENEHWMIO W MOMMOLLEHUIO AMOKCHAA
YINIepona, a Takke BOAJHbIX MapoB C JUCTOBON MOBEPXHOCTH
Y pacTeHnit pasHbiX BUOOB (OCHOBHbLIX SAN(MUKATOPOB NECHON
3KOCUCTEMbI)

MonyYeHbl MHBEHTAPN3ALMOHHbIE CIUCKM GOPbI 11 MUKOGKOTbI
YT04YHEH BAOBON COCTaB AePeBopaspyLLaloLLmX rpuboB
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HAYYHbIE PE3Y/1bTATbI

MpoBeaeHo 0606LIEHME MHOTONETHUX METEeopONoriyeckux
[laHHbIX, HayaTbl MONEBble METEOpPONoruYeckue HabnoaeHUS
UMeloLIMMMCS  NpuGopaMi  HeMocpPefCTBEeHHO  BOIN3M
TePPUTOPUIA MONUIOHa

lpoBeeHbl NpeaBapuTe/IbHbIe MOYBEHHbIE UCCNEN0BAHMS

[pOBELEHO ONMCaHUE NOYBEHHOT0 Pa3pesa U OLEHEHbI OCHOBHbIE
bM3MKO-XMUYECKIE NapaMeTpbl 'yMyCOBOI'O ropu30oHTa

lo/yyeHbl 04YepeaHble AaHHble MHOMOMETHEr0 3KCMepUMEHTa
M0 CKOPOCTN pasnoXeHnsd 0praHnkm B NECHbIX 3KOCUCTEMaX

Mo/yyeHbl [aHHbIe MO BbILENEHUIO 1 MOMOLWEHUI0 A1oKeuaa
yrnepopaa, BOOsSHbIX Napos C JIMCTOBOVI NOBEPXHOCTH y pacTeHuit
PasHbIX BAAOB [OCHOBHbIX 31bNKATOPOB NECHON 3KOCI/ICTEMI3I]

[onyYeHbl MHBEHTAPN3ALMOHHbIE CINCKN (GAOPbI 1 MAKOBUOTbI.
OToenbHO YTOYHEH BWOOBO/A COCTaB AEPeBOPA3PYLLAKLLMX
rpnbos

KasaHckuin
denepanbHbIi
YHUBEPCUTET

MEXXAYHAPOOHASA UHTEIPALLIUA

LLIkona npupoaHbIx pecypcoB YHUBepcuTeTa Muccypu - nek-
unn npodeccopa IHTOHM P Jlyno, ceMnHapbl, LUKOAa no Bo-
npocam KpynHOMacLUTabHOW aTMOCQEpPHOM, KIMMaTUiecKom
[VHAMUKE W N3MEHEHNI0 KNiMaTa

YHuBepcuteT TETTUHreHa, fepMaHng — paboyne CoBeLLaHus,

CEeMMHapbI N0 BONPOCaM NOYBEHHO CEKBECTPALMN Yrnepoaa
npodeccopa 4. Kysqakosa

har,
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OBPA3OBAHUE
U NOATOTOBKA KAAPOB

ObpasoBaTenbHble pecypchbl, pa3paboTaHHble B pamkax
paboT Ha kap6oHOBOM nonuroHe Kap6oH-Mosomkbe (KOY,
Pecnybnuka TatapcTaH)

PaspaboTaHbl MOAynW, NnaHupyemble ONS peanusauiu
B y4YebBHbIX  MNnaHax  HampaBNeHUMW  MNOArOTOBKM
bakanaBpuata «3IKonorus 1 NPUPOAONONb30BAHME,
«[louBoBeaeHne»,  «MAPOMETEOPONOrusg»,  NPOrpaMM
NoaroToBKKM MarucTpaTypbl 3konorunyeckas 6e30nacHocTb
W ynpaBneHue B cdepe OXpaHbl OKpyxatollend cpembl,
CucTemMHas aKonorus u MoaennpoBaHue, PaunoHanbHoe
NCMONb30BaHME MOYB W yNpaBNeHWEe 3eMesbHbiMU
pecypcamu:

«[N06anbHble BbI30OBbI U KTMMATUYeCKas NoanTKa»
«[0cynapcTBEHHAsA NOANTUKA B YCNOBUSX N3MEHAIOLLErocs
KnuMaTa»

«3JKOHOMUKA MPUPOAONONb30BAHNA M KnuMaTuyeckas
noBecTKa»

«YYeT U KOHTPOMb NapHMUKOBbIX Fa30B Ha NPOMbILLNEHHbIX
NpennpuaTuax 1 NpeanpuaTUaX Cenbckoro Xo3aincTea»
«CeKBeCTpaLng NapHUKOBbIX ra30B 3KOCUCTEMAMM»
«MeTofbl MOHUTOPWHFA 1 MOOENMPOBAHWA NepeHoca
YINIeKMCNOro rasa B atMochepe»
«MopenupoBaHue rnobanbHbIX
npoLLeccoB»

O0BHOBNEHbl  pasgenbl  NEeTHel  MNONeBOW  MPaKTUKWM
BbILLIENEPEYUCNEHHbIX HanpaBNeHWA  MOAroTOBKM, B
HacTodLlee BPeMd OHM CofaepXaT MOHUTOPWHIOBbIE
nccneaoBaHKs Ha KapboHOBbLIX MOANUTOHAX

NleTHWe LWIKOAbI Ha TEppUTOpUM  aCTPOHOMUYECKON
obcepsatopun KOY, Ha yyacTke «Enabyxckuit» [eTCcKoro
0300POBUTENbHOTO Nnareps «bypeBecTHMK», B paMKax
pecnybnnkaHcKoro neTHero nareps «buocdepa».

3KONOrnyecknx

TemaTinka 06pa3oBaTenbHON NOBECTKM:

- JKonorus — Hayka 0 goMe. Yto NPOUCXOANT B HalleM
aome?

- HU4yero He NpoUCXOANT U3 HUYEro U HUKYaA He AeBaeTcs.
Kak Halla X13Hb BANKET Ha HaLly nnaHery.

- bropasHoobpasne W rnobanbHble  KAMMaTUYeckue
N3MEHEHNS

- KapboHOBble NOMUIOHbI 1 GEpMbl: 0T  GU3MONOTrNN
paCTEHNI! K 3KOHOMUKE W NONUTHKE.

- 3eNieHble 6UOTEXHONOTUN

OnpepneneHa HOBa4d TeMaTunka AnccepTaunoHHbIX
nceneposaHun  «OLUEHKa MOTOKa 3BanoTpaHcnupaumm
N yCTaHOBJ/iEHNUE DErpeccuoHHOM CBS3M C  MOTOKOM
COKOMIBUXEHMS [N APEBECHON PACTUTENbHOCTI»

PaspabatbiBaeTcs nporpamMMa KypcCa NMOBbILLEHNS
KBanubukauun  ons COTPYOHMKOB  MPOMbILLTIEHHbIX
NpeanpuaTuin «KnuMaTuyeckne NpoekTbl Kak WHCTPYMEHT
KOMMeHcalu BbIbpoCOB NapHUKOBLIX ra30B»

NJTAHUPYEMDIE PE3YJIbTATDI

[poBEAeHNE OLEHKH BHyTDVIFOﬂ,OBOVI OMHaMKKK Buomaccsl
pacTUTeNbHOro nokpoea. OnpeaeneHue BULOBOrO COCTaBa
Ha3eMHbIX 3KOCMCTEM, paspaboTka knaccudukauunm ang
onpepneneHnd CeKBeCTpaLMOHHOIo noteHunana

OnpeneneHne BaxHeLWLX rAPONOrMYECKIX 1 TMAPOXMMAYECKMX
XapaKTePUCTUK, BOMHbIX O06bEKTOB KapbOHOBOrO MOMIOHa,
NpoBe/eHe 1CCNeN0BaHNiA BOOHOW PaCTUTENbHOCTH, Gopbl 1

bayHb!

BbigBNieHMe  YCNOBUIA  BOSHUKHOBEHWS  CUTYyaLWi,
6naronpuaTCTBYIOLLX paccesHio npuMeceit B aTMochepe
9KOCKUCTEM KapBOHOBbLIX MONUrOHOB. Co3aaHue 6asbl
[laHHbIX, COepXallelit CBeAeHNS 0 MPOLEeccax AblXaHus
N (HOTOCUHTE3a OCHOBHbIX 9AMGMUKATOPOB SKOCUCTEM
KapBoHOBOro NOMUTOHa

0606LeHNE MHOrONETHUX noneBblX 1CCneaoBaHuil
OECTPYKTUBHbIX MPOLECCOB B OPraHMKe PacTUTENbHOro
MPOUCX0X/EHWS BIECHbIX CO0BLLIECTBAX NONMroHa. [poseaeHne
OLIEHKM CoflepXKaHms B ryMyCOBbIX FOPU30HTaX NOYB NabUNbHbIX
(dpaKLMA OpraHNyecKoro BeLLEecTBa. V3ydeHne Ka4ecTBEHHOro
COCTaBa OpraHN4yeckoro BeLecTBa no4ys MeTtopamu UK-
CMEeKTPOMETPUN, OLeHKa nyTel TpaHchopMauun yrnepoda B
MOYBEHHbIX 3KOCKCTEMAX

OPUHAHCUPOBAHWE NPOEKTA
B 2021-2022 ropax

328

M/IH pybnen

2435 84,5
MJH pybneit MIH py6neit
BromKeTHbIe BHEOHIXETHbIE

cpencrea cpeacrtea



NAHALWA®THbDIE
XAPAKTEPUCTUKU

4000Tma

CAXATMHCKWIA
qiﬁp FOCYQAPCTBEHHb I
YHUBEPCHUTET

- 3aN1B AHMBA C Hay4HbIM CTaLlMOHAPOM B noc. TapaHain
- naryHa bycce

- OCTPOB WTYypyn ¢ MeXayHapOoLHbIM CTaLOHapoOM
HabnoaeHWi 3a NOTOKaMM NMAapHMKOBbIX ra3os

- MeCYaHbIl nnax 6e3 pacTUTEIbHOro NOKpPOBa

3AO0AYN NOJTUTOHA

- PassuTie TexHonoruit mo nepepabotke W yTUAM3ALMK
MOPCKOW 610Tbl

- OueHKa MOMHOrO TEXHOMOTMYECKOro LWKna MOrnoLLeHuUs
N ytmnusaumn yrnepoga W3 yrnepogHoro uukna pasHbiMU
TMnamMmm MOPCKmxX BO}J,ODOCJ'IBIh N MOJI/TIOCKOB

- OUEHKa 3KOHOMUYECKOW 3G HEKTUBHOCTM peanusaLuu
MOPCKOro kapboHOBOro NOANIOHa

KAPBOHOBbI MOTNTOH

«AHUBA»

CaxanvH

[aTa yTBep)xaeHua nonuroHa

Cant

OnepaTtop

MupycTpuanbHbin napTHep

TexHonoruyeckue napTHepbl

YyacTHUKM

*

- PasButie TEXHONOTMI NS NOBbILLEHUS MOMNOLLATENbHON
CNoco6HOCTH MOPCKMX 3KOCUCTEM

HAYYHbDIE PE3Y/IbTATDI

PaspaboTaHa TexHonorus nonyyeHnss 6uoyap MeTonoM
cenTs6pb 2021 MMPOAN3a U3 LITOPMOBLIX BbIGPOCOB MOPCKIX MaKpPOGUTOB
PasBuTMe TexHonoruu no nepepabotke W yTuAMsaLmMu

www.carbon-polygons.ru MODCKIUX MOMITIOCKOB

Pdreoy BO CaxanuHckum
rocynapCTBeHHbIN YHUBEpCUTET

PUHAHCUPOBAHWE NMPOEKTA

Caxanun DHepoxun NueectmenT KoMmnanu JlTa,.

68,17

OO0 «Espas/lec» i
M/H pybnen

OO0 «Teppa-Topd»

HWY Bbiclwas wikona sKOHOMUKM

4817 20
MJTH py6nen MJH pybneii
BHOMKETHbIE BHEOWMKETHbIE
cpeacTsa cpefcTea

OBPA3OBAHWUE
UM NOAITroTOBKA KAAPOB

CoBMecTHas ¢ HY BLU3 nporpamma [M0 no yrnepogHomy
PErynupoBaHnio

HayuyHo-mMonogexHas LWKona-KoHGepeHUns «YCTonyuBoe
ynpaBneHne npubpexHbIMM OCTPOBHBIMU TEOCMCTEMaMU
Kak OCHOBa COXpaHeHWs yrnepogHoro 6anaxca u buopas-
HoObpasus»

MporpaMMa A0MOAHNTENbHOTO NPOdECCHOHANbHOM0 06pa-
30BaHNS N0 YrNepoaHOMY PEerynupoBaHuio Ang CoTPYAHN-
KOB OpraHM3alyit-y4aCTHUKOB DPEruoHanbHoro aKcnepu-
MEHTa M0 PerynupoBaHuio BbIGPOCOB MAPHUKOBbIX Fa30B:
MoaroToBKa U BepuduUKaLmua YrnepoaHoi 0TYETHOCTY, aHa-
N3 NOTeHLMANa CHUKEHU 3MICCUK, YNIpaBNeHine KnuMa-
TUYECKAMM NPOEKTaMM, POCCUACKOE W MeXIyHapomHoe
3aKOHOATeNbCTBO N0 KAMMATUYECKOMY PEerynupoBaHuio

PaspaboTka ¥ NpoBedeHue NporpaMmMbl npeanonaraercs
COBMECTHO ¢ HNY BLUJ (LueHTP 9KOHOMMKM OKpYXatoLLeit
Ccpefbl 1 NPUPOAHbIX PECcYPCoB)

B pamkax nporpaMMbl NaaHUPyeTcs NPOBELEHNE MEXyHa-
POLHOM CTaXMNPOBKK

NMTAHUPYEMDIE PE3YJ/1IbTATDI

lofyyeHne [aHHbIX O MOMMOLWEHUM U 3MUCCWAWM  MOTOKOB
NMapHMKOBbIX Ta30B HAa MOPCKUX W Ha3EMHbIX Y4aCTKax
KapﬁDHOBOFO nonuroHa o. Caxanut

P83p860TK8 TEXHONIOrNYecKnx peLlJeHVII;I anga  yBennyeHud
NOornoLeHns COZ MOPCKUMIK 3KOCHUTEMAMN

Pa3BuTiNe TEXHONOMA N0 NepepaboTke 1 YTUAK3aLMM MOPCKOA
B1oTbI
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KAPBOHOBbI MOTNTOH

«POCAHKA»

r. KanunuHrpag,

.El.aTa OTKPbITUSA NOJ/IUrOHAa

Canr

OnepaTop

MNupycTpuanbHbI napTHep

TexHonoruyeckue napTHepbl

YyacTHUKMU

Hos6pb 2021 ropa

www.rosyanka.kantiana.ru
www.carbon-polygons.ru

Bantuiickui dpepepanbHbin
yHusepcutet um. M. KaHra

NI «KykywkmH»

KAPEOHOBbIN
MOJIUIFroOH
«POCAHKA»

MuctutyT okeaHonorum um. IN.11. LLnpwoea

PAH — AtnaHTuueckoe otoeneHue

MpupogHbI napk «BuwtbiHeLKnn»

MexnyHapogaHblie npoexTbl DESIRE, PeatRus

MuctutyT necoseneHns PAH

MOPCKASA NTIOWAAOKA
143 Ta

FmaHbCKas BnaguHa
lMocTneaHnkoBas cnaboHaknoHeHHas paBHMHa COMOHOBA-
TOro, SBTDOEDVIDOBGHHOFO LUBJ'IdeOBOI'O BHYTPUKOHTUHEH-
TanbHOro Mop4, NOKPbITad TepPUreHHbIM aneBpuTo-nenn-
TOBbIMW UNaMn, NoOBEPXEHHbIMI CI'IOpaﬂ,quCKOl‘/II aHoKCuu,
C BbICOKUM COepXaHneM opraHn4eckoro yrnepoga uyrne-
BOJOPOHbIX rasoB

lonesble UccneaoBaHms
Ha kapboHoBO Gepme B
XVMUYECKOI MOBUABHON
nabopatopum

3meperune
napameTpoB NoYB 1
Top®ha Ha TopdsaHuKe
BuTTrppeHckom

CYXONYTHA4 NTOWALOKA
12,4 Ta

TopdaHUK BUTTrUppeHcKuit
AHTPOMOreHHOo-3MeHeHHbI  NaHaWadT, NPeacTaBNeHHbIN
TOPGAHNKOM (OCYLLIEHHBIM 60NI0TOM) 1 OKPYXaloWUMIA ero
3eMNIAMU C/X HasHAYeHWS

KAPBOHOBAA ®EPMA

Ha Tepputopum TOpGAHIKa BUTTIMPPEHCKUi

3AO0AYUN NOJTUTOHA

Co3aaHne CUCTEMbI HA3EMHbIX 1 NPUBOAHbIX M3M8p8HI/Il71 no-
TOKOB KMMaTtn4yecKn aKTBHbIX ra3oB Ha OCHOBE MybCaLlin-
OHHbIX 1 KaMEPHbIX I/ISMBDEHVII;I

CospaHue pabotatollein MHOOPMAUNOHHOW cucTeMbl 0be-
cneyeHnss KapbOHOBOTO MOAUIOHA [aHHBIMA KOCMUYECKOro
MOHWTOPUHIa

Anpot’)auvm 1 nonesble NCMbITaHNA CEKBECTPALNOHHbIX TEX-
HONOT W, HamnpaB/IeHHbIX Ha YMEHbLLIEHNne SMAUCCUK KNUMaTh-
YeCKN aKTMBHbIX ra3oB, UX BepI/ICDVIKaU,VII/I

Co3naHne HOBOrO YPOBHS KaJpOBOro noteHuuana gng pas-
BUTUG W NopaepXaHud CUCTeMbl KMMMatnyeckoro MOHUTO-




KAPEOHOBbIN
nonuroH
«POCAHKA»

HAYYHbIE PE3Y/IbTATDI

TopdaHuk ButtruppeHckuin
- paspabotaHa MH(OPMAUMOHHas CuCTEMa, MPEeaoCTaBnsio-
L1as AaHHbIe AMCTAHLUMOHHOMO 30HAMPOBAHUS 3eM/U U3 KOC-
MOCa 1 a3podOTOCHEMKM W HA3EMHbIX U3MEPEHN
- YTOUHEHa KapTa penbeda TopdsaHuKa BUTTrUPPeHCKoro
- IPOBEAEHbI 3aBEPOYHble BypeHns TOpDSHO TOMLLM Ha npo-
Gungx, pacnonoXeHHbIX BOOMb MarucTpasabHOro KaHana u
NepneHanKynapHbIX emMy AN OLEHKM MOLLHOCTM W COCTaBa
0CTaTOUHOW TOPDSHON 3anexu
- IPOBELIEHbI NMOYBEHHbIE WCCNEeA0BaHUS [N1s COCTaBNeHus
KapTbl-CXeMbl NOYB
- IPOBEAEHbI HayanbHble paboTbl MO TMAPONOrMYECKOMY MO-
HWUTOPWHIY AN YCTAHOBNEHWS CE30HHbIX KonebaHui 3ana-
COB Bfary B Mo4yBax, ypoBHsi 60M0THbIX BOA, 0COBEHHOCTEN
TMOPONOrN MOACTUNAIOLLAX MOPOA, NPOCTPAHCTBEHHDBIX 3a-
KOHOMEpHOCTEN HaKOMMEHWs W Pacxoda Bnaru B roauyHoM
unKne

FmaHbcKas BnaguHa

- YTOYHEHbl OKeaHo/iornyeckune ycnosug B paVIOHB nnoLwanKu,
B T.4. N0 CMYTHNKOBbIM AHHbIM

- BbIMOJIHEHbI NMEPBbIE OUEHKN NHTErpanbHbIX [,EU'Iﬂ cnost 0-25
M] BEMNYNH BMOMACC OCHOBHbIX KOMMOHEHTOB MOPCKOro
BroLeHo3a, onpenenarLimx qJODMVIpOBaHVIB MOTOKa B3Be-
LLIEHHOr0 OpraHn4eckoro yriepoaa

- 1151 BEPXHEro Cnog 0-25M MOP4 BbIMO/IHEHbI NePBble OLEHKN
3/1IEMEHTOB YyrnepoaHoro banaHca B MOpCKOI;I cpefe, Xxapak-
TepHble OJ19 NeTHero nepnoaia

- M0JTy4eHO HeCKOJ1IbKO OLEHOK BEePTMKabHOro notoka 0bLLel
B3BECK Ha rny6|/1|-|e HIXe Crod dJOTOCVIHTeSa B pas/inyHble
Ce30Hbl roaa

- NOATBEPXAEHO Hann4mne NCTO4YHMKa MeTaHa B IOHHbIX 0caj-

kax: MaKCUMarbHbIe KOHLEHTPaLu1 06Hapy>XXeHb! B MPUAOH-
HOM Cnoe Mops, cnabblii NOANOBEPXHOCTHBIA MAKCUMYM Me-
TaHa accouumpyeTcs ¢ 30omnaHkToHoM (Cladocera, Temora
longicornis (Copepoda)), KoTopbIit MOXET TaKKe CNyXMTb ero
UCTOYHWKOM

- 06pabotaHo 6onee 40 CnyTHUKOBbIX N306paXeHuii MOPCKOIA

NOBEPXHOCTN B BUOMMOM U VIH(DpaKpaCHOM [nanasoHax C
LUenbto nonyyeHnsa OaHHbIX MO Temnepatype MnoBepxHOCTH
MOP4 1 KOHLeHTpauumn xnopocbmnna

Na6opatopHble uccnegoBaHus
N0 CEKBECTpaLMn 3MUCCHI NAPHUKOBbIX ra30B
ot ApendyoLux Bogopocnein 1 MOPCKOro Mycopa

- NIPOBEEHa OLEHKa 06bEMOB 11 BMIOBOIO D83H006p33l/lﬂ

BbIGPOCOB ApeidyloLnx MakpoBoaopocnein Ha nobepe-
Xbe Bantuidickoro Mops, YCTaHOBMEHbI [LOMUHUPYHOLLME
Buabl Bogopocneit Ulva intestinalis, Polysiphonia urceolata,
Furcellaria lumbricalis 1 Cladophora sp.

- onpepeneHbl B COCTaBe BbI6DOCOB MaKpOBOE,ODOCJ'IBM npe-

o6nafaroLLyue NPUMEcH -NpupoaHble MaTepuanbl (apesecu-
Ha, INCTBA, NEpO, MIHEpabHbIe NpuMecH) 1 nonuMeps! (no-
NUSTUNEH BbICOKOrO 1 HU3KOTO AaBneHns)

- oT06paHo Gonee 40 Npo6 BOLOPOCAEN U YCTaHOBNEHbI UX OC-

HOBHbIE ¢l|/l3l/| KO-XMMU4ecKre napameTpbl

- NNOATBEPXOEHA rnnortesa o BbICOKOW LIEHHOCTH BO}J,ODOC)'IBVI

KaK MCTOYHMKA LIeHHbIX KOMMOHEHTOB C BbICOKOI Jo6aBneH-
HOW CTOMMOCTbIO

- YCTAHOB/1EHbI Aana30Hbl ONTUMaJIbHbIX TEXHONOrM4eckune na-

PaMETPOB NPOBEAEHNS NPOLECCa rMaPOTEPMaNbHOM OXKMXKe-
HWSI C NONYYEHUEM XMIKOW CUHTETUYECKON HEDTN.

OBPA3OBAHWE
N NoaAroToBKA KAOPOB

KonnuectBo MoI0AbIX YYEHbIX, CTYAEHTOB, acnupaHToB — 10

CoemectHo ¢ [IBOY n Cesl'Y paspabotaHa u B CeHTs6pe
2021 roma BHefpeHa CeTeBas MarucTepckas nporpaMma
«[e03K0N0rMs OKeaHa 1 NPUMOPCKIX TEPPUTOPHIA»

MexayHapooHas neTHag Lkona «beperoBag 30Ha Mops:

ynpas/ieHne, unccnegoBaHngd W NepcrnekTuBbl» BbleagHom
CeMnHap no BTOPUYHOMY 3a60N1a4MBaHNI0 TOdeFIHI/IKOB

MEXAYHAPOOHAA MHTETPALLIUA

Npoekt DESIRE

«Passutne  yctoituoro  (aganTuBHoro) - ynpaBneHus
TopdsHMkamm B BoBocbopHOM bacceitHe peku Heman»

Cpok peanusauuu npoekra: 20192021 rr.

MaptHepbl: BY KO «[pupomHbid NapK  «BULLTbIHELKNNA»
(MuHMCTEPCTBO  MPUPOOHBIX  PECYPcoB M 3KOMOTUM
KanunuHrpaackoi o6nact), Yausepcute Ipaitdeaanbaa, DomHa
Muxaang 3ykkoBa, BapLUaBCKuii YHUBEPCUTET ECTECTBEHHbIX
Hayk, [lonbckoe OBWIECTBO 3alluTbl MTWL,  YHUBEPCWUTET
BurayTac Marha, /lutea; QoA 3aLumTbl Npupoab! JvTBb

MpoexT PeatRus

«BocctaHoBnenne TopgsHbix 6onor B Poccuu  ans
npeaoTBpaLLEHMS N0XAPOB U CMSrYEHNs UISMEHEHUIA KNUMaTa»
Cpok peanusauuu npoekra: 2021-2023 rT.

MapTHepbl: MUHUCTEPCTBO MPUPOLHbLIX PECYPCOB M 3KOMO-
ruv  KanuHuHrpapnckon obnactw, Wetlands International,
(OoHp Muxaang 3ykkoBa, MHCTUTYT BOTaHWKM W reo3Konorum
IpaitdcBanbacKoro yH1BepcuTeTa

OPNHAHCUPOBAHWE NMPOEKTA
B 2021-2022 ropax

246,8

MIIH pybnen

209,8 37
MJTH py6nen MIH py6neii
BHofXeTHble BHEOIOIKETHbIE

CpeqcTsa CpeqcTBa

NMITAHVNPYEMDIE PE3Y/TbTATDbI

KnuMaTnyeckuit MOHUTOPUHT MPUPOLHBLIX W @HTPOMOreHHbIX
cucteM KanuHWHrpamckor o6nactu B YCNOBUAX N0BanbHbIX
M3MEHEHUI OKPYXaloLLEeN cpefbl

(pyk. k.r-MH. [, Bawmposa)

- KOMIMYECTBEHHbIE OLIEHKM NOTOKOB NapHUKOBbIX ra30s;

- aflanTaLmsg MeTOANKI KNUMATUYECKOr0 MOHUTOPUHIA W OLLEHKM
3MUCCUN NAPHUKOBBIX ra30B Ha aHTPOMOreHHO-U3MEHEHHbIX
naHpwadra;

- POrHO3 M3MEHEHWs YrepoaHoro banaHca No pesynbratam
06BoAHEHMS YacTV TOP(SHUKA BUTTIMPPEHCKOro

BpemeHHas W3MEeH4YMBOCTb MOTOKOB Yrnepoja Ha MOPCKOM

kap6oHOBOM NoNUroHe B banTuiickom Mope

(pyK. K.r.-M.H., oueHT B.B. CBkoB)

- ONPefieNeHne  KONMYECTBEHHbIX  3HAYeHMit  nokasaTenel
SMUCCIM M CEKBECTUPOBAHMS YIMepofa B MOPCKOA cpepae
C Y4ETOM Ce30HHOM U3MEHUMBOCTH;

-paspabotka ¥ afanTauus CneunanusupoBaHHO! METORMKM
MOHUTOPUHra NOKa3aTenell SMUCCM U CeKBECTUPOBAHUS
yrnepoma B MOPCKO cpefe

PaspaboTka  TEXHONMOMAM  CEKBECTUPOBAHMS  3MUCCHIA
MapHIUKOBbIX ra30B, 06Pa3YIOLLIMXCA NPY BCTECTBEHHOM THUBHHUI
BroMacchl ApeidyoLLyX BOAOPOCNEi U MOPCKOro Mycopa
(pyk. A.TH. 0.0. Babuy):

- MaCCHB 1aHHbIX O BIVAHIN BHEAPEHNS Pa3NUYHbIX TEXHOMOT Wil
CEKBECTMPOBAHNA NapHUKOBbIX ra308B OT THUIOLLIEI BIOMACCH
Ha U3MEHeHWe KnuMara;

- Pe3yNbTaThl U3YYeHUs (USMKO-XAMUYECKMX XapaKTepucTUK
TBEpHoro  (6uoyrng), xumkoro  (6uomacna,  Guomnsens,
6uostaHona) M rasoo6pasHoro 6uotonnmea  (6uorasa),
MONYYeHHOro 13 B1IOMACCHI BOAOPOCHEit;

- PaKTUYECKIMe PEKOMEHaLIM MO UCNONb30BaHMIO NPOAYKTOB,
MONYyYeHHbIX Ha OCHOBE KOMMNEKCHOI nepepaBoTki B1oMacch
fpeidyioLLMX BOAOPOCNEA 1 MOPCKOTO MycOpa, B PasinyHbIX
0TPACAIX NPOMbILLITEHHOCTH

Paspabotka  WMHDOPMALMOHHOA  cucTeMbl  0BecnedeHns
Kap6OHOBOrO MNOMMIOHA aHHbIMU KOCMUYECKOT0 MOHUTOPUHTa
B paMKax KIMMaTAYecKoro MOHUTOPUHra MPUPOAHbIX 1
AHTPONOreHHbIX CUCTEM KaNuHUHMPAACKO 06nacTu

(pyk. 0.9.-M.H., npoc. [H. EpoxmH):

PaGotalollag  MHGOPMALUMOHHAg  cucTeMa  oBecrnedeHns
Kap6OHOBOrO MOANIoHa aHHbIMI KOCMUYECKOrO MOHUTOPIHTA




YpasibCKun
(hegepasibHbIN
yHUBEpcuTeT

“MeHv nepsoro MpesuaeHTa
Poccun B.H.EnbuyHa

KAPBOHOBbI MOTNTOH

«YPA/T-KAPBOH»

Ypan

[ata otkpbiTua nonuroHa ¢ okTta6pb 2021 roga

Cant ¢ www.ural-carbon.urfu.ru

www.carbon-polygons.ru

Onepatop ¢ VYpanbckuit depepasnbHbii yHUBEPCUTET
uM. nepeoro Npe3sngeHTta Poccum
b.H. Enbumna

MupyctpuanbHbii naptHep ¢ [pynna «CuHapa»
TexHonoruueckuu naptHep ¢ [1AO «TpybHas MeTannypruyeckas KOMAaHUa»

YyacTHUKM ¢  YpanbCKuM rocynapCTBEHHbBIN JIeCOTEXHUYECKUI
yHUBEpPCUTET
Ypanbckuii rocyaapCTBEHHbIN FOPHbIA YHUBEPCUTET
Ypanbckmin depepanbHbi arpapHbI YHUBEpPCUTET
MHcTuTyT 3konorum pacteHuit u xxnmsoTHbeix YpO PAH
NucTutyT npombiwneHHon akonorun YpO PAH
MuctutyT MmaTeMaTtukm n mexaHukmn YpO PAH
bortaHuueckun cag YpO PAH

OBA YHYACTKA
600 la

1yyacTok

KoypoBckas acTpoHoMuyeckas obcepsatopus
(Koypogka) 300 ra
Bomopasgen, HafnoiMeHHas Teppaca C MpUTEeppacHbIM
CKIIOHOM 11 y4aCTKOM [I0NIUHbI PeKi YycoBag; TeMHOXBOIHbIE
fleca I0XHOTAexXHOro Tuma, MPeUMyLLECTBEHHO MUXTOBO-
©/10BbIE 11 eN10BO-NIUXTOBbIE, COCHOBbIE, @ TAKXE NPOU3BOAHbIE
ME/KOMMCTBEHHbIE 6epesoBble U 0CUHOBO-6epésoBble
fieca, rasHbIM 06pa3oM Crefble v npucnesaioLme. Noysbi:
[IePHOBO-TIOA30/NCTbIE, TOPHbIE BYpble NecHble, AepHOBO-
Nyrosble

2 y4yacTok
YpanbCKuit yue6HO0-0NbITHBIN N1ECX03
(Cesepka) 300Ta
Bonopasnen, X0NMUCTO-YBanMCTbIi Me30peNbed, CBETN0XBON-
Hble N1eca KHOTaeXHOro T1Ma, NPenUMyLLIECTBEHHO COCHOBbIE
1 6epe3oB0-COCHOBbIE, PA3HOBO3PACTHbIE; [1EPHOBO-NOA30-
JUCTbIE 1 FOpHble Bypble NEeCHbIE NOYBbI

3A0AYN NMOJTUTOHA

OpraHu3auus  NOACNYTHUKOBLIX — M3MEPEHWA  HA3EeMHbIMU
CPeAcTBaMi NOTOKOB MapHUKOBBIX ra30B C NOMOLLbO MeToAa
EddyCovariance, nOCTpPOEHME BEPTUKANbHbIX NPOdUNEn
COAEePXaH/s NapHUKOBbLIX Fa30B B HIKHEM Cloe Tponochepb!
I MOHUTOPUHIa C NOMOLLIbIO BIJTA

OueHKa Ce30HHbIX, TO[OBbIX 1 MHOTONETHWX 06beMoB
[enoHnpoBaHng yrnepoga uns atMocepbl pasHbIMI TUNaMi
TaeXHbIX 3KOCWCTEM Ha OCHOBE OLEHKM COOTHOLUEeHNd
ero CTOKa u 3Muccun [OLI,eHKa CyLLEeCTBYyHOLMX 3anacoB
B JpeBeCuHe, MOpTMacce, Mo4yee; OLEHKa WHTEHCUBHOCTHU
(bOTOCMHTESA M [1bIXaHWsl NOYBLI, Banexa u DaCTI/ITeﬂbHOCTI/I]

OueHka naHaLWwadTHbIX, NOroaHO-KAMMATUYECKUX 1 aHTPOMO-
FeHHbIX (aKTOPOB [EenOHMPOBaHMS yrnepoga sKkocuctemamu
1 pa3paboTka Ha OCHOBE 3TOr0 MPOrHOCTUYECKNX MOaenel

BbigBneHue Hanbonee NMPOOYKTUBHbIX COO0BLLECTB U OTAENb-
HbIX BU[I0B PACTEHMNIA

CosmaHve eguHoro naketa MO [ONg  MOAENMPOBaHUA
LMPKYNALIAW aTMOCHEPbI M TPAHCNOPTa XUMUYECKMX NpHUMeceit
Ha peruoHanbHOM YpoBHE



HAYYHbDIE PE3Y/IbTATDbI

BynyT nonyyeHbl pesynsTaTbl HENPEepPbIBHbIX U3MEPEHUA KOH-
LIGHTPALIMN NapHUKOBbIX ra30B B NPU3EMHOM C0E U NOJHOr0
COAEPXaHUa NapHUKOBbIX ra30B B aTMOCHEPHOM CcToN6e Haj
KoypoBCKoit acTPOHOMUYECKOi 06cepBaTopui

[naHupyeTcs NoNyYyeHne psaoB CMyTHUKOBbIX AaHHbIX MO Be-
reTalMOHHbIM WHAEKCAM TEpPpPUTOPUIA NMOSMIOHOB; OTOBPaHbI
[aHHble PETPOCMEKTUBHOrO KNMMAaTUYeCcKoro aHanmnsa ERAD
ANS TePPUTOPUIA MONUTOHOB

lpoK3BEAEHO OMMCaHWe Y4aCTKOB NPOBHbIX MAOLLAaAe Kap-
BOHOBOrO MONMWUIOHA C NIECOBOACTBEHHO-TAKCALMOHHLIMI 1
reob0TaHUYeCKIMI XapakTepUCTUKAMI NECHbIX HAaCaXAeHu
1 OMWUCAHWEM NOYB C BbIAENEHNEM OCHOBHbIX TUMOB U OLIEH-
KO/ 3anacoB rymyca, bymyT cocTaBneHbl LM(POBble KapTbl
NecoyCTPOACTBA; NOMYYeHbl MacCHBbl n3MepeHuit notoka CO,
C NOBEPXHOCTY NOYBbI M BaNeXa Ha NPOTAXEHUU OTAENbHbIX
TYpOB y4eTa

byner npoBegeHo OnpefeneHne NpoLyKTUBHOCTU Mepcrek-
TUBHbBIX JPEBECHbIX 1N TPABAHUCTbIX NHTPOAYLIEHTOB; Onpeae-
JIEHWEe 3anacoB yrnepoaa ¥ asota B GuTOMacce OCHOBHbIX
Ce/bCKOX03SMCTBEHHbIX PACTEHMIA peroHa

YpasibCKun
(hegepasibHbIN
yHUBEpcuTeT

“MeHv nepsoro MpesuaeHTa
Poccun B.H.EnbuyHa

MEXOYHAPOOHAA UHTETPALLIUA

NlabopaTopust HayK 0 KIUMaTe 1 OKpyXaloLLei cpeae MHCTUTy-
Ta Mbepa CumoHa Nannaca (Caknait, GpaHumsa)

WNHCTUTYT nccnenoBaHus aTMochepbl 1 OKeaHa YHUBEpCUTETa
Tokuo, rpynna npodeccopa Nmacy

VIHCTUTYT MOPCKIX 1 MONSIPHbBIX UCCAGLOBaHWI UM. Anbdpena
Beruxepa (AWI, bpemepxadeH, epmarms)

OBbPA3OBAHWE
N NOAITrOTOBKA KAAPOB

B obpasoBatenbHol nporpamMme «bruonormg» BHeOpeHbl Ho-
Bble labopaTopHble paboTbl «OLeHKa CKOpOCTH GOTOCKUHTE3a
W [IbIXaHWS KOMMOHEHTOB GUTOLLEHO30B», «OLEeHKa Coaepxa-
HWS AeNOHNPOBAHHOTO YINEpoaa B XMBbIX 06beKTax U NoYBax»

B nporpamme «[apoMeTeoponorusd» BHeapeHa AUCLMNIuHa
«[MOpPONOrNYecKIit KOHTPONb Ha KapBOHOBOM MOMMUMOHE»

PNHAHCUPOBAHWUE NMPOEKTA
B 2021-2022 ropax

386,8

M/H py6nen

126,6 260,2
MJTH pybneit MJTH pybnei
BHofXeTHble BHEOIOIKETHbIE

cpeactea Ccpeacrtea

OPYTWUE PE3YNbTATDI

Ha cpeacTea MHAYCTPUANbHOTO NapTHepa Ha yyacTke Kapbo-
HOBOrO MOMMUIOHA NOCTPOEH HOBbI BCECE30HHbIN Y4ebHO-Na-
bopaTopHbIi MOYNb NAOLLAAbH 140 M?

NJTAHUPYEMDIE PE3YJIbTATDI

MpopaboTka TEXHOMOrMM OUEHKM MOTOKOB — MapHWUKOBbIX
rasoB [COZ " CHA] no Metomy TypOyneHTHbIX Myabcaluii ans
naHawadToB, BOBNEYEHHbBIX B McCneaoBaHie. Onpeaeneque
XapaKTEPHbIX BEAWYMH W HanpaBneHuil MOTOKOB [N
Pa3NNYHbIX CE30HOB 1 TUMOB PACTUTENBHOCTH

OLEHKa BeNMYNHbI M30TOMHON ANCKPUMUHALWMK °C B YrNeK1cnoM
rase npu [blXaHUM PaCTEHWA [N XapaKTepHblX TWUMNOB
pacTuTeNbHbIX coobluects CpeaHero Ypana, BO3MOXHOCTU
onpenenexnd sennunHbl 8°CO, B atmocdepe Mo AaHHbIM
CMYTHUKOBBIX  CriekTpopaauoMetpos Tuma  |ASI/METOP  ans
OLeHKN Bnarononydust (GOTOCUHTE3NPYIOLWMX PaCTUTENbHbIX
CO0BLLECTB LieNeBoi Teppyutopim

Paspabotka komnnekcHoro M0 HayanbHoro YPOBHA Ha OCHOBE
CYLLEeCTBYHLLMX KOMMNbKOTEPHbIX Mopaeneit 0bLLei LUMpKyngaumnm
atMochepbl 1 TpaHCMopTa XMMUYECKMX NPUMECE 1S OLIEHKN
CTOKOB W MCTOYHMKOB Ha TeppuTopui CBEPANOBCKOK obnactu

Bepudukaliyg JaHHbIX CNYTHUKOBOTO MOHUTOPUHIA NapHUKOBbIX
rasoB B aTMOC(epe Mo pesynbraTaM 30HANPOBaHIS aTMOC(Epb
NK-Dypbe cNeKTpOMETPOM BbICOKOr0 Pa3peLLeHis Ha3eMHOro
ba3npoBaHua

(opmupoBaHue 6a3 [aHHbIX N0 OMPedeneHnto 3anacos
yrnepoga ¥ asota B MO4YBax, MOpTMAcce, Hafi3eMHbIX W
NMOO3EMHbIX OpraHax PacTeHWA Ha yyacTKax KapboHOBOrO
MoNMUroHa 1 B XO4e NOMeBblX PaboT C LENblo onpeneneHns
CeKBecTPaLMOHHON crnocoBHOCTM NaHaLadToB CBEPASIOBCKOM
obnactu

OueHka (OTOCHHTETMYECKOM aKTMBHOCTM OTOENbHbIX BMOOB
pacTeHnid ¥ QUTOLEHO30B C LIEMbl0  MPOrHO3MpPOBaHNS
CEKBECTPALIMOHHOr0  MOTeHUMana 9KOCUCTEM, a  TaKxe
COPMUPOBaHbl MAaCCUBbI AaHHbIX MO W3MEPEHNI AblxaHWs
61OTbI 1 NOYB AN9 XapaKTepPUCTUKIN BanaHca CToka 1 aMUCcCuin
CO, B pasHbix Tvnax Co0BLLECTB

ConocraBneHue pesynbratoB  HeCKONbKNX TEXHONOr KA
onpepenexHnd MOPdONOrNYECcKmxX n TaKCaLUNOHHbIX
XapPakTepuUCTUK y4aCTKOB PEBOCTOEB Kap6OHOBbIX NOIUTOHOB,
onpepeneHne 3anacoB ApeBeCuHbl, OLEHKa NMpoayKTUBHOCTH
HacaXaeHuli B Xoae nonesbIx pabot



KAPBEOHOBbI MONNTOH

«WAY CARBON»

YeueHckasn Pecnybnunka

Data yTBepXaeHUs NonnroHa
Canr

OnepaTtop

MupycTpuanbHbii napTHep

TexHonoruueckuit napTHep

YuyacTHUKM

mtonb 2021

www.carbon-polygons.ru

[pO3HEHCKMI rocyaapCTBEHHbIN HedTaHOM
TEXHUYECKUI YHUBEPCUTET UMEHU
akagemumka M. . Munanonuwmkosa

OAO «[lposHedTerasz»

OAO «YeueHHedTexmMnpom»
OO0 «TennoctporinpoexT-C»
AO «YeueHrasnpom»

OO0 «Ycnex»

OO0 «KNPYC»

OAQO «[lposHedTeras»

AO «YeueHHedTexmMnpom»

OO0 «Tennoctporinpoekt-C»
OO0 «laznpom TpaHcras [pozHbIn»
MuHnpupogpl YP

MIY nmenn M.B. JlomoHocoega (r. Mockea)
NHCTUTYT dr3smKo-xuMmuueckmx n 6ronormyeckmx
npo6nem nousosegeHua PAH (r. MNywmHo)

HMO «TandyH» (r. O6HMHCK)

M®OTW (r. Mockea)

YIHTY (r. Yoa)

Akagemus Hayk YeueHckon Pecnybnniu (r. [posHbii)

LHECTb YHYACTKOB
470 Ta

NaHpwagTHbIe XapaKTepucTUKK

-yyacToK «XaHkana (Kamnyc)» cOOTBETCTBYeT naHaliadTam

TUMUYHBIM A5 HOXKHbBIX CKIIOHOB Tepckoro xpebra v npune-
rawLL/X paBHUH. B pacTuTenbHOM NoKpoBe npeobnagator
CMeLUaHHble WNPOKOIMCTBEHHbIE N1eCa U KYCTapHUKHK;

- y4acTok «[anaHyox» NpeacTaBneH naHaLadTamu Cyﬁaﬂb—

MAACKKX NyroB XapaKTepHbIX Ond OTPOroB CKaJIMCTOro u
6okoBoro xpebra. Mpeobnanaet Jiyroas n nyroBo-crenHas
PaCTUTENbHOCTb;

- y4acToK «PolWHN-Yy» — HU3KOTOPHbIE FOPHO-NECHOM 30Hb.

MpeobnafalT LUMPOKONUCTBEHHbIE Neca, Aukne GpyKTo-
Bble [1epeBbs, @ TakXe XOPOLLO COMKHYTbIe ByKoBO-rpabo-
Bble eca;

- Y4acCToK «CTaponpoMbICNOBCKNA» — CTemHble NaHawadTbl

MEXTOPHbIX OOJINH CO CKYD,HOVI KYCTaDHMKOBOVI pacTuTenb-
HOCTb!O;

- Y4acToK «ToncToi-F0pT» — HU3KOrOpHble NaHAWAdTbI C LK-

POKOMUCTBEHHbBIMI NECaMy W KyCTapHUKaMI XapakKTepHbi-
MU [N Bcero Tepckoro xpeobTa;

-yyacTok «KapboHoBas hepMa» OTHOCUTCH K OKYNbTYPeH-

HbIM CYyXOCTEMNHbIM naHpalwadram co CKy,[I,HOVI TPaBaHU-
CTO-KYCTapHMKOBOVI pacCTnTEeNbHOCTbIO

KAPBOHOBASA ®EPMATTHTY
23Ta

OKyNbTYPEHHbI Y4aCTOK CYXOCTEMHbIX NaHAAdTOB AnXaH-
YYPTCKOW [0NIMHbI CNOXKEHHbIA NECCOBUAHBIMU CYrMUHKaMM
MOACTUNAEMbIE HEPaCUNEHEHHbIMU OTNIOXEHUAMN aHTPOMO-
reHOBOM ciUCTeMbl. Ha HWXHWX Teppacax p. CyHxa pacnpo-
CTPaHEHb! MHTPA30HaNbHble NaHAWadThI

PacnpocTpaHeHbl 3n1akoBbie U 0COBEHHO PasHOTPaBHO-3Na-
KOBbIg, 3M1aK0B0-60p0oaayeBble CTenu. B 1xHoI yacTu nogca
npeo6naaatoT pasHOTPaBHO-3MaKoBbIe CTenu W nyroctenu. B
CEBEePHOI YacTh nosica cTeneit pacnpocTpaHeHbl NOMblHHbIE
W NonblHHO-60pofayeBble TPYNMPOBKIA. PasHOTpaBHO-3Na-
KOBbIE CTENU MPUYPOYeHbl K BoNee YBNaxHeHHbIM MecTaM ¢
y4acTeM pasHOTPaBbs: 3CMApPLIETOB, OLEPHbI, KNeBEPOB, Hil-
BSAHUKM. 113 31aK0BbIX BCTPEYAETCS KOBbIIb NEPUCTbIIA, KOBbIb
BONOCATUK, TUMYAK TOHKOHOT. 10 CyXuM CKNOHaM cenutes 60-
pojay, cocTaBnALWMiA $OH, cosaasas NonbiHHO-Gopoaaye-
Bble CTenu. Ha HWXHUX Teppacax p. CyHXa pacrnpocTpaHeHbl
MOAMEHHbIE LLINPOKONNCTBEHHbIE Nleca BalipayHoro Tuna

Ha kapboHoBoit Gepme TTHTY nnaHupytoTca nocafku pas-
NIYHBIX BUOB IMCTBEHHbBIX 1€PEBbEBR — LUENKOBULE, ByMax-
HOe [IepeBo, NNa, UBa, TOMONb 1 Ap.

3A0AYN NMOJTUTOHA

. P83D860TK8 COBPEMEHHbIX NNECHbIX 1 pereHepaTBHbIX arpo-

TEXHOMOMNIA, BK/IOYAKOLLMX COBEPLUEHCTBOBAHME METOO0B
Mo NPOBEEHNI0 N1ECO3aroTOBUTESbHbIX MEPONPUATHI, NeCo-
BOCCTaHOBﬂBHI/HO/ﬂBCOpGSBBD,BHVI}O, KOHCepBaLun 3anacos
MO4YBEHHOro yrnepoda v ero HakomnjeHnto C NpuMeHeHnem
MOYBOMOKPOBHbIX KYNbTYD;

- [lpoBeaEHME 3KOHOMWUYECKOro aHannsa addeKTUBHOCTH uC-

Nonb30BaHMs TEXHONOM A AeKapboHM3aLmMK.

- 3yyeHue BnMgHNS pereHepaTBHOMO XWBOTHOBOACTBA, pa-

OHOB HehTe3arpsa3HeHuit 1 reaTepManbHbiX UCTOYHUKOB Ha
IMUCCKK 1 NnornoLeHne KnnMatn4yeckn akTnBHbIX ra3os.

- [lonyyeHne faHHbIX 0 HaA3eMHOM U NOA3EMHO GUTOMacChl

HDEBBCHO-KYCTGDHMKOBOVI nopocnn un I'IaCT6VILI_I,H0—ﬂ)/FOBOI7I
pacTuTenbHOCTH;

- OueHKa BMIOBOr0 PasHO06pasus PAcTeHUiA Ha TeppUTOpUsX

Yy4aCTKOB KSDGOHOBbIX NMOJINTOHOB;

- [lpoBefeHMe 3KCNeprMEHTOB M0 U3YYeHWI0 Pa3NoXeHNs pac-

TUTENbHOr0 onaaa;

- IMCTaHUMOHHAS CNEKTPOCKOMNMS C UCMOb30BAHNEM MYJb-

TUCNEKTPanbHbIX W TUNEePCNEeKTPaNbHbIX 1aTYMKOB, Pacno-
NIOXEHHbIX Ha BIJIA n cnyTHUKOBbIX NnaThopMax;

- PasBuTiE NOAX0AOB ANst OLEHKN 06bema GUTOMacChl Ha oc-
HOBaHWUW MYNbTU- U TUNepPCneKTpanbHbiX CHUMKOB C UCMNOJIb-
30BaHNEM KOCMUYECKUX CUCTEM 1 BECMUIOTHBIX NeTaTenb-
HbIX annaparTos;

- [lpoBeaeHMe OLEHKM 3anacoB GUTOMACChI C UCMONb30BaHN-
eM JInJapHbIX CUCTEM Ha3eMHOro unn BO3AYLUHOro 6asupo-
BaHug,

- OLEeHKa 3MMCCHN 11 NOTMOLLIEHNS NapPHUKOBbLIX ra30B C efn-
HULbI MOBEPXHOCTX TECOKYCTAPHNKOBbIX U I'IaCTﬁl/ILLI,HO-fIyFO-
BbIX Y4aCTKOB MeT0[0M TypﬁyrleHTHbIX I'IyﬂbCBLI,I/IVI 1N 3KCMNo-
3NLNOHHbBIX KaMep;

- Pacyet cocTaBnstoLLmMX YrinepoaHoro banaHca Jiecokycrap-
HNKOBbIX 1 I'IaCT6I/IU_LHO—ﬂerBbIX 3KOCKUCTEM;

- PasBuTvie Noaxo[oB Ang pacrno3HaBaHus BUOOBOMO COCTaBa
PaCTUTENbHOCTK MO runepcnekTpasbHbiIM CHUMKAM BbICOKO-
r0 PaspeLLeHus C NPUMEHEHNEM TEXHONOT A NCKYCCTBEHHO-
[0 MHTENNEKTa;

- Pacyet 06beM0oB onapa, 0Tnaga v Haa3eMHoi bromacchl
[,EU'IFI JIECHbIX N CTEeMHbIX y‘-laCTKOB] Ha OCHOBa@HWW [OaH-
HbIX KOCMUYECKUX CUCTEM W BECMUNOTHBLIX NeTaTeNbHbIX
annapaTtos



3D-mMopenb

HAYYHbDIE PE3Y/IbTATDbI

- [loaroToBneHa anekTpOHHas 6asa [aHHbIM MO KUMaTye-
CKMM XapaKTepuctukam Tepputopumn CeBepHoro KaBkasa 3a
nepuopn XX-XXI Beka;

- [TonyyeHbl aaHHble 0 NPOCTPAHCTBEHHON U BPEMEHHON W3-
MEHYMBOCTM KUMATUYECKUX XapaKTEPUCTUK, MOCTPOEHbI
kaptbl (TUC);

- [IpoBefeHbl aHanu3bl 06pa3LoB NOYB Ha 3TaNOHHbIX y4acT-
Kax NosuroHa

OBPA3OBAHWUE
U NOAIroTOBKA KAAPOB

Konnyecto MONOAbIX YYEHbIX, CTYAEHTOB, aCMUpPaHTOB, Npu-
BNEUYEHHbIX K paboTe Ha hepMe 1 NonuroHe:

- Monofpix yyeHbix — 10;

- CtyneHToB — 30;

- AcnupaHToB — 3

BkntoueHbl B 0bpa3oBatenbHble nporpammbl [THTY Mexpuc-
UMNMHAPHbIE KYpCbl:

- «3eneHas SKOHOMMKaA U LndpoBK3aLms» — 72 Yaca

- «YCTONYMBOE 3eM/1EN0/b30BaHie B FOPHbIX pailoHax» — 72 Yaca

- «3KonHdopmatuka» — 108 yacos

- «<TeXHONOrMM neKkapboHN3aLMN NPOMbILLNEHHbBIX NPEeanpus-
Thit» — 108 yacos

- «3Konoruyeckas reopusmuka» — 108 yacos

OPYTUE PE3Y/IbTATDI MEXAOYHAPOOHAA UHTETPALLIUA

Ha 6ase kapboHoBoro nonuroHa B 2021 1. MpoBedeHo MprBNEYEHIE HAYYHbIX 3aPyDEXHbBIX OpraHM3aLni 1 creuna-
4 Hay4HbIX MEpPONPUATUS C YNCIOM ydacTHUKOB Bonee 500 NMCTOB B paMKax NPOBOAMMbIX MEPONPUSTUI Ha KapbOHOBOM
YenoBek MONMIOHE:
- BbicLuwii COBET N0 HayyHbIM UccnenosaHusm (CSIC), Magpua,
Ncnanus
- OuHeKMiA  MeTeoponoruueckuic — MHeTUTYT  (Finnish
Meteorological Institute)
- Nlabopatopug rnobanbHoro MoHuTopuHra (Global Monitoring
Laboratory) (CLLA)

MnaHnpyeMble CTaXMPOBKM B 3apyBEXHbIX OpraHn3aLmsx:

- YHuBepcutet BaneHcuu, cnaHus

- YHuBepcutet Manary, McnaHng

- YHuBepcuteT Mauepartbl, Mtanus

- YHUBepcuTeT 3cTpemamypbl, cnanus

- Kasaxckuit HalUMOHaNbHbIA WUCCNenoBaTenbCknii TexHnye-
CKuit yHusepcuteT uM. K. Catnaesa (MHCTUTyT reonoruu,
HedTI 1 ropHoro aena uMenn K. Typbicosa)

- benopycckuit  HaUMOHaNbHbIA  TEXHUYECKWA  YHUBEPCUTET
(3nepretnyeckunit pakynsrer)

- BakuHckuit rocynapcTeenHblit yusepeutet (Dakynbret sko-

NIOTVK 1 NOYBOBEAEGHWS)
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PUHAHCUPOBAHWUE NMPOEKTA

B 2021-2022 ropax

241,9

M/H pybnen

224 179
MJH pybneit MJTH pybnei
BrofXeTHble BHEOIOIKETHbIE

cpeactea Cpeacrtea



KAPBEOHOBbI MONNTOH

«WAY CARBON»

YeueHckasn Pecnybnnka

[ata yTBepxaeHusa nonvuroHa ¢

Cant o

Onepatop ¢

MHpycTpuanbHbili napTHep ¢

TexHonoruyeckum napTHep ¢

YyacTHUKU o

mtonb 2021

www.chesu.ru/carbon-polygon
www.carbon-polygons.ru

YeueHcKkni rocyiapCTBEHHbIN YHUBEPCUTET
M. A.A. Kagbipoea

OO0 «MHpomeTeoc»

OO0 «HM® «Cagbl YeuHu»
OAO «ArpoeuH-CynTtaH»
OO0 «TennnuHbin Komnnexc
FOrArpoXonanHrs

Kap6oHoBbin nonuroH Kanyskckor obnactu
MouseHHbIN MHCTUTYT uM. B.B. [Jokyuaesa
YeyeHcKni HayuHO-1CCIenoBaTeIbCKIUMA
WHCTUTYT CE/IbCKOTO XO3ANCTBA

BHUW Arpoxumum nm. [1.H. MNpawHurkosa

Poccuiickunin yHnsepcuTeT opysk6bl HAPOAOB
Bbiclwas wikona askoHoMUKM
TioMeHCKMIA rocyapCTBeHHbIN YHUBEPCUTET

1314,7 la

[OpHble, CPEHEropHbIe, Cy6anbnuitckie, NPearopHo-HN3Ko-
FOPHbIE, PaBHWHHbIE, NOAMEHHbIE NaHAWAadThI

KAPBOHOBAA ®EPMA
109 la

LleHTpanbHas nnoLlazka kap6o-
HOBOTO NoNMroHa «Kammnyc»

3A0AYN NONMTUTOHA

1. OpraHu3aums perynspHbix MeTeoponorMyeckux Habnwo-
LEeHui

2. OpraHusaums perynspHoro AMCTaHUMOHHOO MOHUTOPUHTA
(BK/H0YAS CNYTHUKOBBIG AaHHbIE) KNUMATUYECKM aKTUBHBIX
rasos

3. OpraHn3auus perynspHbiX MOHUTOPMHIOBLIX HabmooeHui
3a NOTOKaMV NapHUKOBbIX Fa30B B UCCTEyeMbIX 3KOCUCTe-
Max MeToaMu TyPBYNEeHTHbIX MyNbCauni 1 3KCMO3MLMOH-
HbIX kamep

4. W3yyeHue CeKBECTPaLMOHHOMO MoTeHUnana ecTeCTBEHHbIX
(GUMTOLEHO30B U OTAE/bHbIX FPYNM PACTEHMIA C BbIBNEHUEM
Hanbonee MPOMYKTVMBHbLIX COOBLIECTB U OTAENbHbIX BIAOB
pacTeHuit

5. Apantauus pacTeHuit C BbICOKUM CEKBECTPALMOHHBIM MO-
TEHLMasNoM, He CBONCTBEHHbIX MECTHOM BOpE, K KNUMaTu-
YeCcKMM YCNOBWSM PErvoHa M paspaboTka TeXHOMornu ux
NCNONb30BaHNS B NPUPOAHBIX 11 AHTPOMOTEHHbIX (CeNbeKo-
X03ACTBEHHbIX) NaHALLiadTax

6. CosnaHue CepTMdMKALMOHHOTO LIEHTpa MO Banupauuu u
BepUOUKaLMU SMUCCUM W NOTMOLLEHUS NapHUKOBbIX ra3oB
NPUPOLHBLIMU 3KOCUTEMAMH

7. ApanTauus cyLLecTBYIOLLMX U pa3paboTka HOBbIX Hakanasp-
CKMX, MarucTepCKuX U acnupaHTCKuX nparpamm. Monynapu-
3al/19 3HaHWI B 061acTi KapboHOBOI TEMATNKK

8. OpraHusauus 1 NpoBefeH1e MeXayHapOaHbIX CEMUHAPOB U1

KOH®bEepeHUMI, NPOBOANMbIX Ha Ha3e kapboHOBOrO MOMroHa

06yyeHue cTyaeHToB pabote
Ha MeTeoponornyeckoM 06opyaoBaH!M



HAYYHbDIE PE3Y/IbTATDbI

[IpOBEAeHNe WUCCNEeaoBaHuin no Hay4YHO-MeTof0nornye-
CKOMY obecnevyeHnto CDyHKLJ,VIOHl/IpOBaHVIﬂ KapboHOBOIO
MONMNTOHAa:

- OLleHKa 3anacoB yrnepoga B XMBOW buUTOMacce, MopT-
Macce, rymyce rnous;

- N10/1eB0OE ONNCaHNe U JMarHoCTKa Tuna noys;

- UI3SMEPEHNE 06bEMHON NNOTHOCTM NOYB HEHapyLeHHOro
CNnoXxeHnd n 3anac nogcTuioK Ha eguHuly niowann ong
fnepecyeta KOHUEHTPaLuu yrnepoaa v a3oTa Ha 3anachl;

- onpepeneHne coaepxaHnd yrnepona B 06D83L|,8X pacte-
HUIA W NOYB METOLOM CyX0ro CxuraHusg,

- ONpe/ieneHne 0CHOBHbIX GU3UYECKNX N QU3NKO-XMMUYE-
CKMX CBOWCTB MOYB;

- Pa3BuTNE MOLENIbHbIX anropuTMoB ANd OnncaHngd unkna
yrnepoga B pernoHanbHbIX K rnobanbHbIX Moaensx npn
KNMMaTN4eCKnX N3MeHeHndx

OBPA3OBAHWUE
U NOAIroTOBKA KAAPOB

KonuyecTBo MOMOAbIX Y4eHbIX, CTY[EHTOB, acn1paHToB, npw-
BNIEYEHHbIX K paboTe Ha dhepMe 1 MoNnroHe:

Monogple yyeHble — 12
AcnupaHTbl — 7
CTyneHTbl — 35

PaspaboTaHbl 06pa30BaTe/ibHble NPorpamMMmbl:

1. «leouHpopMaTKa» No HanpaeneHu nogrotosku 05.03.03
Kaprorpadus u reonHdopMaruka.

2. «[1IPOMETEOPON0rUS 1 KNUMAToNorus» Mo HanpaeneHno
noprotosky 05.03.04 TunpomeTeoponorus.

3. «BeTepnHapHO-CaHUTapHas aKcnepTi3a» No HanpaBneHuto
noarotosku: 36.03.01 BeTepuHapHo-caHUTapHas 3KcnepTusa

[poBeneHbI KYpCbl MOBbILLEHNS KBANUDUKALMUY U CTaXMPOBKM
COTPYLHWKaMK Ha Ha3se:

1. Mepsoro Kanyxckoro nofuroHa,

2. TIOMEHCKOr0 rocyLapCTBEHHOr0 YHUBEPCHUTETE,

3. CKONKOBCKOrO MHCTUTYTa HayKW 1 TEXHONOMU»

4. QUL «MoyBeHHbI MHCTUTYT M. BB. [lokyyaesa»,

5. BHAWN Arpoxumun um. [1.H. MpsLiHnKoBa,

6. PYIH

7.BLU3

MEXXOYHAPOOHAA UHTEIPALLIUA

MpuBneyeHne 3apybexHbIX Hay4YHbIX OpraHu3aunin 1 cnelun-
anncTos:

EBpasuitcknin HaLMoHanbHbIiA YyHBEpCUTeT uMeHu J1H. Fymu-
nesa (Kasaxcran, TOM 500), kadenpa GU3NYECKOil U SKOHOMMU-
yeckol reorpadum

lpencrasnedbl AOKNaAbl Ha TPex MeXayHapoaHbIX KoHbe-
peHunax

OpraHu30BaHbl 1 NPOBE/IEHbI Ha base KapboHOBOro NONMIoHa
BCEPOCCUICKME dJODYMbI N TEMatn4yeckne CeKunn Ha Mexmay-
HaPOHbIX HAY4HbIX KOH®bepeHLmsx 1 CnMnosnymax

LleHTpanbHas nnoLLaaka kapbo-
HOBOTO NOMUIoHa «Kamnyc»

PNHAHCUPOBAHWUE NMPOEKTA
B 2021-2022 ropax

269

M/H py6nen

NJTAHUPYEMDIE PE3YJIbTATDI

lonyyeHne [aHHbIX O MacLTabax MPOCTPAHCTBEHHON U
BPEMEHHOWN M3MEHYNBOCTW MOTOKAX MAapPHMKOBBIX a30B B
npepenax KSDGOHOBOFO NMoINroHa

PasBuTve NOAXOA0B A1 OLEHKM COCTaBMSOLLMX YIEPOAHOT0
banaHca NOBEPXHOCTN C WNCNOIb30BaHMEM [OUCTaHLMOHHbIX
[aHHbIX

CoBMecTHas nonesas
3KCMeanums CoTpyaHu-
k0B YeueHcKoro rocy-
[ApCTBEHHOIO YHNBEPCH-
Teta uM. AA. Kagbiposa
ncenenosateneit OreHY
OWL «MoyBeHHbIN
MHCTUTYT UM. B.B. loky-
yaeBa B MakaxoickaMm
palioHe YeueHckon
Pecnybnuku

Kap6oHoBas depma YeyeHCKOro rocynapcTBeHHOra
yHusepcuTeta M. AA. Kaabiposa (YP. r. [posHbIi,
nionb 2021)

240 29
MJH pybneit MJTH pybneit
BrofXeTHble BHEOIOIKETHbIE

cpeactea Cpeacrtsa



CARBON

Ctrl2gO!

KAPBOHOBbI MOTNTOH

KATY>XCKUMN KAPBOHOBbBIV MOJIUTOH

Kanyyxckas obnactb

D.a'ra OTKpPbITUA NO/IUTOHa

Canr

OnepaTtop

MupycTpuanbHbi napTHep

TexHonoruyeckui napTHep

L 4

ceHTa6pb 2020

www.ctrl2go.com
www.carbon-polygons.ru

OO0 «KonTponTylo.Py»

AO «TPAHCMALUXOTANHT»

dbY BHUNTM
N®XunbIr PAH

Kanyxckun eunmnan ®IrbOY PrAY —
MCXA nmern K.A. Tummpsaszesa

HaumoHanbHbIn napk «Yrpa»
OUL, MouseHHbIN MHCTUTYT uM. B.B. Jokyuaesa

00O «Aspomakc»

MNOJIUTOH
600 la

1. YyacTku NpoBeeHNst SKCNepuMEHTOB N0 PEreHepaTMBHOMY
3eMneenuio, obLas nnowanb 275 Ma

OCHOBHbIE 1 [J0MNOSHUTENbHBIE TUMbI NaHALLIA(TOB y4YacTka -
38M/N CeNbX03HA3HaYeHNs

CTpyKTypa W TWMbl PacTUTENbHOCTA YyyacTka (nepedncnntb
KpaTKO) — TPaBAHas PACTUTEbHOCTb

Tnnbl NOYB yyacTka — AEPHOBO-NOA30NNCTbIE

2. Y4aCTKM NpOBEAEHWS NECOTEeXHUYECKMX 3KCMepUMEHTOB,
obuas nnowaab 180 'a

OCHOBHbIE M [A0MNOMNHUTENbHbIE TUMbI NaHAWA(TOB yYyacTka -
3aN1eCEHHbIe 38MN CeNbX03HA3HAYEHNS

CTpyKTypa W TWMbl PacTUTENbHOCTA YyyacTka (nepedncnntb
kpaTko) — COCHSIK MEJIKOTPaBHbiIit ¢ 6epesoit

Tunbl NOYB yyacTka — AePHOBO-NOA30ANCTbIE

3. YyaCcTKu peanu3aluu  KIMMATMYECKOr0 MpoekTa ang
YBENINYEHNS MOTTIOLLEHNS aTMOC(EPHOro yriepoaa noysamu
W pacTuTenbHoi Buomaccol (kapboHoBas (epma), o6Lias
nnowaab 1453 a

OCHOBHbIE 1 [J0MNOSHUTENbHBIE TUMbI NaHALLIA(TOB y4acTka -
3a/16CEHHbIE 3EM/IN CEMbX03HA3HAYeHWs

CTpyKTypa W TWMbl PacTUTENbHOCTA YyyacTka (nepedncnutb
kpaTko) — COCHSIK MEeJIKOTpaBHbilit ¢ 6epesoit

Tnnbl NOYB yyacTka — AEPHOBO-NOA30NNCTbIE

Kamnyc Mepsoro
KapboHOBOro NOAUTOHa

3A0AYUN NMONTUTOHA

loBbiLLEHNe YI'J'IEDOJJ,OJJ,BI'IOHI/IDY}OLU,EVI CMOCOBHOCTM  Ha
3a/ieCeHHbIX 3eMJ19X CE/bXO3Ha3Ha4YeHnq

MOHUTOPUHT 3MUCCUM MAPHWUKOBbLIX Fa30B MPW ECTECTBEHHOM
N3pexunBaHnm 4peBocTos

MOHUTOPWUHT ~ 3MUCCUM  MAPHUKOBbLIX  TA30B  JIECHbIMM
TeppuTopuaMi nocne H1U30BOrO noxapa

OueHka 06bEMOB HaA3eMHOW (UTOMACChl Ha OCHOBAHWM
pafapHbIX, NMAAPHbIX, MyNbTY- U TUNEPCNeKTPanbHbIX CHUMKOB
C WCNONMb30BaHMEM KOCMWUYECKMX CUCTEM W BECmUNOTHbIX
NeTaTeNbHbIX annapaTos

PacnosHaBaHue BIMOOBOrO COCTaBa Mo UMEepCrneKkTpasbHbIM
CHMMKaM BbICOKOr0 Pa3peLLeHist C NPUMEHEHNEM TEXHONOT U
NCKYCCTBEHHOr0 MHTENNEKTa

MopnenupoBaHue 1 pacyeT 06bemMOB Onafa W MOA3EMHOM
dutomMacehl ans NeCHbIX Y4aCTKOB Ha OCHOBAHWW [OaHHbIX
ONCTaHLMOHHOIO MOHUTOPKUHTa

O6opynosanue
MeTeopoornyeckon
BbILLUKN




HAYYHDIE PE3Y/IbTATDI

loBbilLEHNe yrneponoueHOHMpyromeVl CNOCOBHOCTM Ha 3ane-
CEeHHbIX 3eM/19X CENTbXO3Ha3Ha4YeHnq

MOHUTOPWHT 3MUCCUM MAPHWUKOBbLIX Fa30B MPW ECTECTBEHHOM
N3pexunBaHnm 4peBocTos

MOHWUTOPWHT 3MUCCUM MaPHNUKOBbIX ra30B JIECHbIMU TEPPUTO-
praMu nocsne HA30BOro noxapa

OueHka 06bEMOB Ha[13eMHON GUTOMACChl HA OCHOBaAHWW pa-
[apHbIX, TMOAPHbIX, MYNLTU- U TUNEPCNEKTPabHbIX CHUMKOB C
NCNOMb30BaHNEM KOCMUYECKNX CUCTEM W HECNMNOTHbIX NeTa-
Te/bHbIX annapaTos

PacnosHaBaHue BIOOBOrO COCTaBa Mo UMEpCneKkTpasbHbIM
CHMMKaM BbICOKOro paspeLleHns ¢ NpUuMeHeHnem TEXHONOr KA
NCKYCCTBEHHOr0 MHTENNEKTa

MopenuposaHue u pacyer 06bEMOB Onafa ¥ NOA3EMHOI d)l/l-
TOMAcCCbl 19 NecHbIX y4aCTKOB Ha OCHOBAHWMW OaHHbIX AMC-
TaHLUMOHHOI0 MOHMTOPWHIa

CARBON

Moprotoeka BII/A K cbeMke C
runepcnexkTpanbHoil KamMepon

MEXXOAYHAPOOHAA MHTErPALUA

MNaHUpYyOTCA COBMECTHbIE Hay4YHO-MCCNEN0BaTENbCKNE NPO-
eKTbl C KoHLiepHOM LLlenn, CanbiM MeTponeym [eBenonMeHT

PUHAHCUPOBAHWE NMPOEKTA

CobcTBeHHbIe CpeacTBa

OBPA3OBAHUE
U NoAroToBkA KAOPOB

CoeMecTHo ¢ Kanyxckum dunnanom QeaepanbHoro rocyaap-
CTBEHHOT0 610[KETHOr0 06pa30BaTENBbHOMO YUPEXAEHUN BbIC-
wero 06pa3oBaHns «POCCHUICKMIA TOCYAAPCTBEHHbINA arpap-
HbIlt yHuBepcuTeT — MCXA umenn KA. Tummnpssesa»

(DaKynbTeT arpoTeXHONOr AN, MHXEHEPUM 1 3eMAIeYCTPOICTBA.
Kadenpbl: arpoHOMuUY; 3eMNIeyCTPOACTBA W KAfacTpoB; arpo-
NHXeHepuu

(03HaKOMUTENbHbIV NEKLMOHHbIN KYPC A9 CTYLEHTOB CTapLUuX

KYPCOB 1 aCnUpaHTOB Mo TEMaM:

1. YrnepoaHble akTiBbl 61OMa neca: ynpaBneHne 3anacamu u
noToKamu yrnepoga.

2. KoHuUenuusg nnaHupoBaHWs 1 TeXHOMorus npoW3BOACTBA
YrMepoaHbIX akTUBOB 61OMa fieca 1 3KocKcTeM ynaBinBa-
Tenei atMocGepHoro yrnepoaa

lepBblit KAPHOHOBBIN
NonroH. p. Bops







U

MHKOHCAJIT

OO0 «UNHukoHcanT K»
Mo 3akazy MuHucTepcTBa Hayku 1 Bbicliero o6pasoBaHus
Poccuinckon ®epepaunn



CARBON MEASUREMENT
SUPER SITES

«The national system is being built on the basis of our
science. We are creating a network of so-called carbon
measurement super sites here, where the control of carbon
dioxide emission and absorption is carried out in real time
and such parameters as the state of natural systems, the
quality of water resources, etc. are assessed.»

President of the Russian Federation
Vladimir V. Putin

«The creation of carbon measurement super sites is a global
trend. In Russia, they are just beginning to develop. This year,
as part of a pilot project, the creation of eight sites was
originally planned. However, in August 2021 it was decided to
expand the network of such territories and create the nineth
super site at the Lomonosov Moscow State University center
«Chashnikovo” near Moscow. In the near future, the number
of pilot carbon measurement super sites will be expanded
to fourteen.»

Deputy Prime Minister of the Russian Federation
Dmitry Chemyshenko

«Science is the foundation of the climate agenda. | am
convinced that the need to develop our own methodology
for tracking the carbon footprint and the subsequent
decarbonization processes will affect not only the country’s
economy, but also the system of Russian higher education.
This is calling for a qualitative change in capacity building
and the system of training new personnel who will come
to develop totally new perspectives. Decarbonization in
Russia is impossible without the reliance on science and the
transformation of higher education.»

Minister of Science and Higher Education
of the Russian Federation
Valery Falkov



EXISTING AND PROSPECTIVE CARBON
MEASUREMENT SUPER SITES AT
ORGANIZATIONS AFFILIATED WITH
MINISTRY OF EDUCATION AND SCIENCE
OF RUSSIA
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Territory
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Launched in 2021 To be launched in 2022 In plans for 2022-2023 / ., Agriculftural carbon
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A pilot project to create a network of carbon measurement
super sites in the Russian Federation is being implemented
within the framework of the national action plan for
adaptation to climate change and its consequences,
ensuring environmental safety and improving the state of the
environment. The objectives of the carbon super sites are:

1. Monitoring of emission and absorption of climate-
active (greenhouse) gases via ground-based and remote
measurements.

2.Assessment  of spatial and temporal variability of
greenhouse gas emission and absorption, as well as
computation of integral values of fluxes for various territories
over certain time intervals.

3.Development of technological solutions for controlling the
emission and absorption of greenhouse gases based on a
full technological cycle aimed at reducing gaseous emissions
and increasing their absorption by natural ecosystems, as
well as the testing and verification of technologies in real
and critical conditions.



{5 A T P I, TR A0 R s o 5 i

R <Y

_ | ) - -
LA I B e R IR
i3 2 ! ) " .' “". '

i‘&bw«w G B
o W

- §s
-
s BTN
4

W i
}\d—- i
P S s ST

T I, s
ot i3
T 0,
v a

VTN

Y N Lo &
D e e B G WY L IS Ml St

W\L“" W
AT

\R‘UW.

W ien
— ey

o - ORI UL AN N Y A s Tl T R B

:m»‘..,‘ )-;‘M'

é

4. Development and adaptation of technologies for remote
monitoring of the structure and condition of vegetation
and soil cover, greenhouse gas emission and absorption
using ground-based measurement data and mathematical

modeling.

5. Delivery of the highest quality training to personnel
in the state of the art methods of environmental control
and promising technologies for the low-carbon industry,
agriculture and municipal economy.

The application of an integrated (ground-based
measurements, remote sensing, mathematical modeling)
approach to assess the the carbon balance and fluxes
of the main greenhouse gases Wwill allow us to obtain a
comprehensive | picture of both the quantitative trends in
the fluxes and the scale of spatio-temporal variability of
greenhouse gas emissions and uptake by terrestrial (forests,
forest-steppe, steppe, swamps) and marine ecosystems,
including territories with permafrost.

As part of the implementation of the program for measures
to reduce emissions and increase the absorption of
greenhouse gases by natural ecosystems at carbon sites,
various studies and experiments are planned, including:

1.Cultivation of highly productive plants.

2. Restoration of anthropogenically disturbed lands.
3. Re-wetting of peatlands, restoration of wetlands.
4. Rational use of and restoration of forests.

5. Regenerative agriculture and animal husbandry.

The program of activities of carbon sites currently includes
nine regions of the Russian Federation: Kaliningrad Region,
Krasnodar Tefritory, Moscow Region, Chechen Republic,
Republic of Tatarstan, Novosibirsk Region, Tyumen Region,
Sverdlovsk Region, Sakhalin Region. The sites are operated
by the leading universities and research institutes of the
Russian Federation.

Use of advanced research methods and technologies that
meet intemational standards ill enable the collection of
accurate data on the emission and absorption of greenhouse
gases by natural terrestrial and marine ecosystems,
development of new technologies for the rational use and
conservation of natural resources, reduction of the negative
effects of the increase (offset some of the extra-load of?) in
anthropogenic emissions on the climate, and progress in the
strategic task of achieving carbon neutrality by the Russian
Federation by 2060.
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CARBON MEASUREMENT SUPER SITE

CARBON MEASUREMENT SUPER SITE
ON LAKE KUCHAK

Tyumen’ Region

Launchdate e

Website o

Operator e

Industrial partner

Technological partner

Participants e

August 2021

carbon-polygons.ru/polygons/karbonovyij-poligon-
v-tyumeni
www.carbon-polygons.ru

Tyumen State University

SIBURPJSC

Geoscan GC
Greeneco Invest LLC
CTRL2GO GC

Severtsov Institute of Ecology and Evolution RAS

FRC Tyumen Scientific Center SB RAS(Research
Institute of Agriculture of the Northern Trans-Urals,
Yamal Experimental Station)


http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/

MEASUREMENT SUPER SITE
2,32 Ha

The site covers various types of forests, lakes, swamps, as
well as agricultural land, which are the most representative
types of natural systems. Forests occupy the largest area
and are birch-pine, aspen-birch and fir-aspen-lime types. A
medium-sized mesotrophic lake with an anthropogenically
transformed catchment area. Experimental grain growing
was carried out in the adjacent territories

Lake Kuchak, water-table area is 342 hectares, depth up
to 5 m, muddy floor, bicarbonate water, fresh, the shore is

composed of loamy clays, patchy peat

l:m,,,p \

KAPBOHOB
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TASKS

The site activity is aimed at solving scientific, methodological
and educational tasks. The scientific part will result in a
quantitative assessment of the emission and sequestration
of greenhouse gases by natural ecosystems of the Tyumen
region and the development of a scientifically sound and
intemationally verifiable methodology for accounting carbon
credits using in-situ and remote methods

The educational perspective requires the delivery of the
highest quality training to personnel with interdisciplinary
competencies to work on «carbon» topics.

1.Measure fluxes of the main climate-active gases between
terrestrial/aquatic ecosystems and the atmosphere

2.Assess carbon reserves in soil and bottom sediments of
lakes

3. Determine sequestration potential of the main ecosystem
types

4. Select plant species and varieties with high sequestration
potential adapted to the climatic conditions of the region
to be used in agriculture and forestry

5. Measure photosynthetic  activity of

macrophytes and phytoplankton of the studied lakes
6. Calculate the economic efficiency of climate projects in
the Tyumen region and create a «carbon calculator>
7.Develop a new intemational network Master’s program
«IMPROVE_AGRO> on regenerative agriculture

8. Organize the «knowledge dissemination

service» for land users and schoolchildren/ students
participating in educational events

9. Develop the further professional education (FPE) program
"Practices of creation and development of carbon
measurement super sites: personnel, technologies,
equipment» for employees of organizations operating
carbon sites
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@ TIOJIMTOH

3anCu6HOILL

RESEARCH RESULTS

Implementation of research projects:

1.Analysis of the impact of bio-char of various water-holding
capacity on the dynamics of agrophysical, agrochemical,
biological properties of the soil and on the direct emission
of greenhouse gases

2. Study of the role of soil invertebrates in

regulating ecosystem carbon fluxes (in cooperation with
the Severtsov Institute of Ecology and Evolution RAS)

3.Study of poorly understood and taxonomically complex
groups of ticks, which are significant components of soil
biota in terms of bio-indication, for assessing climate
change

4. Study of adaptive capacity of agricultural plants in extreme
conditions of the Northem Trans-Urals

5. Analysis of the structure of carbon-assimilating organs of
plants

6.Project for calculating the carbon balance of climate-
active gases in lake ecosystems of Westem Siberia

INTERNATIONAL INTEGRATION

Cooperation with the International Consortium for the study
of current Climate Change <«Pan-Eurasian Experiment-
(PEEX)

In cooperation with the Wilhelm University of Westphalia
(Munster, Germany), joint research is conducted at the
Tyumen’ State University carbon site on Lake Kuchak and in
the south of the region as a whole, training and retraining
of personnel is carried out, i.a. through research internships
in Germany. Also, a project on regenerative agriculture and
groundcover plants is implemented jointly with Ohio State
University (USA)



EDUCATION AND TRAINING

Adaptation of existing Master’s and postgraduate programs:

1. Master’s program «Biology: Mathematical Biology and
Bioinformatics> (in English);

2. Master’s program «Biology: Biological safety of plants» (in
English).

Postgraduate studies:
1.Entomology (in English)
2.Soil Science (in English)
3. Mycology (in English)
4. Ecology (in Russian)

Development of a new Master’s program:

Master’s program on the project «IMPROVE AGRO» of
the «Erasmus+» program of the European Commission.
Architecture and design of the academic program. Launch of
the full program in September 2022 (in English and Russian)
X-BIO Institute: 6 postgraduates, 25 undergraduates.

Interdisciplinary courses:

1. Research methods for carbon farming (Master’s degree)
(16 hours, number of students 20). Jointly with Ohio State
University, USA, under the American Councils Program
(grant, project leader Professor I.H. Rafik)

2. Green Economy (Bachelor’s degree), (16 hours of lectures,
34 hours of practical work, approximate number of
students - 300)

3. Environmental entrepreneurship (Bachelor’s degree), (16
hours of lectures, 34 hours of practical work, approximate
number of students - 300)

4. Environmental Sociology (Bachelor’s degree), (16 hours of
lectures, 34 hours of practical work, approximate number
of students - 300)

5. Low-carbon cities (Master’s degree) (16 hours of lectures,
34 hours of practical work, approximate number of
students - 25)

6. Digitalization of business models of carbon sites (Master’s
degree), (36 hours of lectures, 36 hours of practical work,
approximate number of students - 25)

7. Artificial intelligence systems in the carbon industry
(Master’s degree) (36 hours of lectures, 36 hours of
practical work, approximate number of students - 25)

8. Applied aspects of Big Data Technologies in the carbon
industry (Master’s degree), (36 hours of lectures, 36 hours
of practical work, approximate number of students - 25)

FPE programs carried out in 2021:

Educational intensive «The practice of creating and
developing carbon measurement supersites and related
climate projects: personnel, technologies, equipment» (16-
19.09.2021).

Workshoponair laser scanning technology, TSU in cooperation
with «AGM Systems» (1-2.12.2021)

PROJECT FUNDING

e

2086
minUSD
budgetary

funds

>

Qo1
mihUsD
extra-budgetary
funds
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ARBON MEASUREMENT SUPER SITE

«GELENDZHIK»

Krasnodar Territory

Launch date

Website

Operator

Industrial partner

Participants

December 2021

www.carbon-polygons.ru/
polygons/ocean-gelengik

P.P.Shirshov Institute of
oceanology RAS

Ctrl2GO Company Group

World-class research education center
(REC) «Environmental and food security
and development of health-saving
technologies»

Kuban State University


http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/

OFF-SHORE AREA
120 km?

The offshore area is located on the outer part of the Blue
(Fishing) Bay over the shelf (100 m isobaths), the shelf
boundary being about 8 km from the shore

CARBON FARM

Marine carbon farm for studying carbon sequestration by
sea plankton

Going out to sea to set
up buoy stations that
measure the hydrological
parameters of water

Lifting of a buoy station which measures
the hydrological parameters of water for an
upload of measurement data and battery
replacement

COASTAL AREA
6 Ha

2 plots on the southemn coastal slope 1520 ° steep on
average: the lower part is at a distance of 100 m from the
coastal ledge and the upper part —is 200 to 300 m from the
coastal ledge

Plot 1

Pine stand — about 300-400 trees - with an average height of
14m and a diameter of 18-32 an, the average height of crown
attachment is 8-9 m The pubescent oak mizunara — about
40-60 trees occur in the upper part of the plot solitary or in
bunchs. The average height is 9 m, the diameter is 1628 am,
the average height of the crown attachment is 5 m. The plot
has abundant pine undergrowth up to 1-2m high

Plot 2
Shrubby growth. The most common is Jerusalem thom,
less often oriental hombeam, sparsely - Sicilian sumac and
common smoke tree

Typical vegetation of the
northem part of the site




TASKS

Create infrastructure and full-scale monitoring of flows of
climate-active (greenhouse) gases in the offshore (Black
Sea) and land areas of the measurement supersite in the
Krasnodar Territory

Measure flows of climatically active gases over the sea area
and land areas of the measurement supersite using pulsation
and chamber (mobile and stationary systems) methods.
Obtaining data on the isotopic composition of greenhouse
gases in the atmosphere to determine the share of natural
and anthropogenic sources to the integral emission of
climate active gases in the region

Obtain regular high-resolution remote multiband spectral
information, as well as data on vegetation structure
and terrain topography based on muiltispectral and lidar
equipment installed on unmanned aerial devices

Develop new sequestration technologies to reduce emissions
and increase the absorption of climate active gases by
terrestrial and marine natural ecosystems

Prepare highly qualified specialists to conduct observations
and analyses of experimental information on greenhouse
gas fluxes obtained using in-situ and remote technologies

Neo -

KAPBEOHOBbLIA
NOJIMroH

FEJEHOMXKK



EDUCATION
AND TRAINING

A designated course with a workshop «Energy and mass
exchange of the Earth’s surface with the atmosphere»
conducted

A summer intemship conducted for MSU meteorology

students on measuring the surface meteo- characteristics
and fluxes of climate active gases

RESEARCH RESULTS

Landscape description of the coastal and off-shore areas of
the site carried out and their digital model created

The Mesocosm experiment to study carbon sequestration by
marine plankton launched

PROJECT FUNDING

in 2021-202
1778 2044
mihUSD minUSD
budgetary extra-budgetary

funds funds

INTERNATIONAL
INTEGRATION

e University of Capetown - measurements of CO2 fluxes at
the water-atmosphere interface

e Ocean University of China - Qingdao) - carbon cycle in
the coastal areas of the Black Sea

o KAUST (King Abdullah University of Science and
Technology) - Coastal hydrology and Biogeochemistry

PLANNED OUTPUTS

Deliverables:

e quantitative characteristics of the fluxes of carbon
dioxide, methane and nitrous oxide between the
ocean and the atmosphere in the coastal area of the
northeastern Black Sea

« characteristics of carbon dioxide fluxes between the
coastal land surface and the atmosphere, obtained by
pulsation and chamber measurements

e estimates of the spatial and temporal variability of the
fluxes of climate active gases in the coastal waters
of the northeastern Black Sea and the coastal zone
at scales of hundreds of meters and days, as well as
estimates of their seasonal trends

«integral estimates of the fluxes of climate active gases
for the water areas of the northeastemn Black Sea and
the coastal zone, obtained by in-situ measurements and
remote sensing data

erationale for developing technologies to reduce
emissions and increase the sequestration potential of
coastal waters and certain sections of the coast of the
northeastern Black Sea



3D-model

CARBON MEASUREMENT SUPER SITE
«CHASHNIKOVO»

Moscow Region

Launch date

Website

Operator

Industrial partner

Technological partner

September 2021

www.carbon.msu.ru
www.carbon-polygons.ru

Lomonosov MSU

Not appointed

Yandex LLC


http://www.carbon.msu.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/

MEASUREMENT SUPER SITE
605,9 Ha

Secondary moraine plain with coniferous-deciduous
forests on sod-podzolic soils. Vegetation comprises
forests, meadows, swamps and arable land. This enables
simultaneous development of low-carbon land use
strategies, reforestation and agronomic technologies
aimed at long-term deposition of atmospheric carbon in
forest, floodplain and agricultural landscapes.

1.Set-up a technological system for year-round monitoring
of gas exchanges across the soil-vegetation-atmosphere
boundaries

2.Fine-tune the methodology for the quantitative assessment
of the carbon budget of natural and anthropogenically
transformed landscapes to identify the potential for carbon
sequestration

3.Develop coupled dynamic models of changes in carbon
stocks under various scenarios of environmental management
and GIS interpolate them on the basis of remote sensing of the
surface



3D-model

RESEARCH RESULTS

Awork plan has been developed with a quantitative assessment
of the required datasets from in-situ and remote observations,
including meteorological observations, measurements of
greenhouse gas fluxes and carbon balance components, and
remote sensing

Carbon measurement supersite maps are selected for the
geoinformation system (GIS based on MapInfo Pro)

EDUCATION AND TRAINING

Number of young scientists, students, postgraduates —5

New education programs and courses have been developed:

- Master’s and bachelor’s degree program in «Sustainable

management of natural resources for food security» (in
English)

- special courses for Master’s students within the framework

of existing programs:
a) «Biogeochemical cycles and global climate change»
b) «Low-carbon environmental management”



INTERNATIONAL
INTEGRATION

Open competition of EJP-SOIL projects on the organic carbon
gycle in agricultural soils - 2 joint applications have been
submitted in cooperation with researchers from INRAE
(France), the University of Palermo (ftaly), St.Istvan University
(Hungary), COLPOS (Mexico), INTA (Argentina) and Makerere
University (Uganda), Georg August University (Gottingen,
Germany)

PLANNED
OUTPUTS

Proposals for the implementation of optimal low-carbon
environmental management strategies that facilitate
maximal long-term carbon deposition

Quantitative characteristics of the carbon balance of forest
ecosystems (mixed deciduous forest) and crops of perennial
grasses. Quantitative estimates of seasonal and daily
variability of carbon dioxide and methane fluxes in forest
ecosystems

Quantitative estimates of differences in greenhouse gas
fluxes in agrocenoses with different farming technologies.
Process-oriented one-dimensional and three-dimensional
models for greenhouse gas fluxes in forest ecosystems and
agrocenoses

Software for calculating the sequestration potential of
atmospheric carbon in the Central Federal District with an
economic assessment of the introduction of altemative land
use scenarios and elements of farming systems

PROJECT FUNDING

e

2444
minUSD

budgetary
funds

mihUsD
extra-budgetary
funds
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CARBON MEASUREMENT SUPER SITE

«BIOCARBONM»

Novosibirsk
Launch date August 2021
Website www.carbon-polygons.ru
Operator Novosibirsk National Research University

Industrialpartner

TexHonormyeckue napTHepbl

YyactHuku

(NSU)

Novaya Shkola Ltd
Gasprom Marketing and Trading
Biocarbon

Central Botanic Gardens of Siberia (CBGS) SBRAS
Siberian Federal Science Center of
Agrobiotechnologies RAS

Central Botanic Gardens of Siberia (CBGS) SBRAS
Siberian Federal Science Center of
Agrobiotechnologies RAS



http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/

2PLOTS
1008 Ha

Plot 1(CBGSSB RAS)
It is located on the ancient high terraces of the Ob
Rver with sandy and sandy loam soils. Dune topography,
represents (a fragment of the landscape of) zonal grass
birch forests of Western Siberia on drained elevated plains

Plot 2 (Pirogovsky forest)
It is located on the Cissalair upland plain, with a dissected
erosive relief and heavy loamy soils with a typical landscape of
Ob pine forests on an ancient dune relief

TASKS

Develop a program, and set-up long-term environmental
monitoring of the functioning of natural and artificially
created forest communities

Develop approaches to the creation of forest crops with a
highly efficient sequestration of carbon in wood and soil
humus

Develop a model and digital platform for greenhouse gas
emissions and sequestration in forest systems

Assess the existing agricultural technologies in terms of
carbon balance

Launch intemational certification of the forests-climate
project on the model sections of the carbon farm

RESEARCH RESULTS

Within the Novosibirsk carbon measurement super site, three
experimental sites have been designated to study the structure
and functions of natural and human-induced forest ecosystems.
For each site, the autotrophic blodk, which is the main
component of the ecosystems responsible for sequestration
of atmospheric carbon, has been characterised. The species
composition of higher vascular plants and their quantitative
ratio for each site, as well as the ratio of ecological groups
and life forms have been revealed. The legumes component
responsible for fixing atmospheric nitrogen has been identified.

A mosaic of medium- and high-resolution satellite images has
been collected for the territory of the measurement super
site and its surroundings, as well as for the entire Novosibirsk
Region for further delineation and areal extrapolation of
research results from the experimental sites

EDUCATION
AND TRAINING

Number of young scientists, students, postgraduates —6

Master’s programs:

o MA Environmental Law, induding Nature Management and
Real Estate tumover

« Business management in the «green» economy

« Environmental/Climate literacy

« Carbon footprint management

Online courses:

o Environmental/Climate Literacy

« Carbon neutrality Russia/the world: risks and new
opportunities

INTERNATIONAL
INTEGRATION

Center for Microbiology and Environment() Ecosystems,
Austria

Leibniz University, Germany
Institute of Sail Sciences, Germany

PLANNED OUTPUTS

Quantitative characteristics of the carbon balance of natural
forests, taking into account the structural elements of the
biocenosis. Justification of efficient ways of implementation
of forest and climate projects in Siberia and of the choice of
respective mechanisms

Test-results of approaches used for setting up and managing
forest plantations for carbon deposition on unused agricultural
lands and adjustment of such approaches to the regional
scale Preparation for intemational certification of the carbon
farm model plots

PROJECT FUNDING

in 2021-202
1333 0667
mihUSD mihUSD
budgetary extra-budgetary
funds funds

—0_
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CARBON MEASUREMENT SUPERSITE

«VVOLGA CARBON»

Kazan

Launchdate & August2022

Website ¢ www.carbon.kpfu.ru
www.carbon-polygons.ru

Operator ¢ Kazan (Volga) Federal University

Industrial partner & Tatneftekhiminvest-holding JSC

Participants e Kazan State Agrarian University


http://www.carbon.kpfu.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/

TASKS

Set-up regular meteorological observations and the
transmission of urgent meteorological data

Set-up regular monitoring of the fluxes of the main
greenhouse gases and the parameters of photosynthesis
and plant/ soil respiration

Study the sequestration potential of natural phytocenoses

Adapt the existing and develop new bachelor’s, master’s
and postgraduate programs for training specialists in
measuring greenhouse gas concentrations and calculating
ghg emission and sequestration rates. Carbon (agenda)
knowledge dissemination

Organize and carry out intemational workshops and
conferences

LANDSCAPE
FEATURES

57 Ha

The main type of landscape: hair-bearing linden with
spruce and oak on sod-podzolic soils, located on alluvial-
delluvial Quaternary deposits of the third terrace of large
rivers. Sod-podzolic soils on alluvial-deluvial deposits

ASSESSMENT OF
THE CARBON BALANCE
CONSTITUENTS

Long-term meteorological data sets have been analysed
and interpolated; field observations with available
instruments have been initiated in the territories adjacent
to the measurement supersite

Preliminary soil studies have been carried out, soil profiles
have been extracted and characterised; the main physical
and chemical parameters of the humus horizons have been
evaluated. The results of a long-term experiment on the
decomposition rate of organic matter in forest ecosystems
have been obtained

Data has been obtained on the emission and uptake of
carbon dioxide, as well as water evaporation from leaf
surfaces of various plant species (the main edificators of
forest ecosystems)

Inventory lists of flora and mycobiota have been compiled.
Species of wood-destroying fungi has been revised
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RESEARCH RESULTS

The generalization of long-term meteorological data has been
carried out, field meteorological observations with available
instruments have been initiated directly near the landfill
territories

Preliminary soil studies have been carried out

The description of the soil section is carried out and the main
physico-chemical parameters of the humus horizon are
estimated

The next data set from a long-term experiment on the rate
of decomposition of organic matter in forest ecosystems has
been obtained

Data on the release and absorption of carbon dioxide, water
vapor from the leaf surface of plants of different species (the
main edifiers of the forest ecosystem) were obtained

Inventory lists of flora and mycobiota have been obtained.
The species composition of wood-destroying fungi has been
separately verified

INTERNATIONAL INTEGRATION

University of Missouri School of Natural Resources - Lectures
by Professor Anthony R. Lupo, workshops, school on large-
scale atmospheric and climate dynamics and climate change

University of Gottingen, Germany - meetings and workshops
on carbon sequestration in soils by Professor Ya. Kuzyakov

Var ™
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EDUCATION
AND TRAINING

The following course modules have been developed for
the BSc courses in «Ecology and Nature Management»,
«Soil  Science», “Hydrometeorology» and the MSc
courses “Environmental Safety and Management in the
area of environmental protection”, “System ecology
and modeling” and “Rational use of soils and land

management”:

« «Global challenges and climate policy>

« «Government policy in a changing climate»

« «Environmental economics and climate agenda~»

» «Accounting and control of greenhouse gases at
industrial and agricultural enterprises»

« «Sequestration of greenhouse gases by ecosystems»

» «Methods of monitoring and modeling of carbon
dioxide transport in the atmosphere»

« «Modeling of global environmental processes»

The above-mentioned teaching areas have also been
updated for the summer field practice, so now they
contain studies of monitoring strategies at carbon
measurement supersites

Summer schools in the KFU astronomical observatory,
on the site «Elabuga~ of the children’s health camp
«Burevestnik», in the republican summer camp “The
Biosphere».

Topics of the education(al) agenda:

« Environmental Science is the science of home. What is
happening in our home?

 Nothing comes from nothing and goes nowhere. How
our lives affect our planet.

« Biodiversity and global climate change

 Carbon measurement supersites and farms: from
plant physiology to economics and politics.

« Green biotechnologies

A new topic for PhD research has been approved:
“Evaluation of the evapotranspiration flux and its
regressional relationship with the sap flow in woody
vegetation»

The program of the advanced training course for
employees of industrial enterprises «Climate projects
as a tool to offset greenhouse gas emissions» is being
developed

PLANNED
OUTPUTS

Assessment of intra-annual dynamics of vegetation
biomass. Species composition of terrestrial ecosystems,
classification with a view of sequestration potential

Records of major hydrological and hydrochemical
characteristics of the measurement supersite’s water
bodies, studies of aquatic vegetation, flora and fauna

Identification of conditions promoting the dispersion of
impurities in the atmosphere above the measurement
supersite’s ecosystems. Adatabase containing information
on the respiration and photosynthesis processes of the
main edificators of the carbon measurement supersite’s
ecosystems

Summary of long-term field studies of destructive
processes in the organic matter of plant origin in the
forest communities of the measurement supersite.
Assessment of the content of labile fractions of organic
matter in humus horizons of soils. Study of the qualitative
composition of soil organic matter by IR spectrometry
methods, assessment of carbon transformations in soil
ecosystems

PROJECT FUNDING
in 2021-2022

3,644

mlin USD
2706 0938
mihUSD mihUSD
budgetary extra-budgetary

funds funds
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CARBON MEASUREMENT SUPER
«ANIVA»

Sakhalin

Designatioin date

4

September 2021

Website ¢ www.carbon-polygons.ru

Operator ¢ Sakhalin State University

Industrial partner & Sakhalin Energy Investment Company Ltd.

Technological partners e EuraslLesLtd
Terralorf Ltd

Participants e Higher School of Economics


http://www.carbon-polygons.ru/
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LANDSCAPE FEATURES
4 000 Ha

« Aniva Bay with a research station in Taranai
« Busse lagoon

e lturup Island with an intemational greenhouse gas
monitoring station

« Sandy beach without vegetation cover

CARBON MEASUREMENT
SUPER SITES TASKS

» Develop technologies for processing and utilization of
marine biota

o Assess a complete technological cycle of carbon
uptake from the carbon cycle and its utilisation by
various types of seaweed and shellfish

* Assess the economic efficiency of the marine carbon
measurement supersite’s operation

« Develop technologies to increase the uptake capacity
of marine ecosystems

RESEARCH RESULTS

Atechnology for obtaining biochars by pyrolysis from storm
deposits of marine macrophytes has been developed

A technology for processing and disposal of marine
mollusks is under development

PROJECT FUNDING

e

0535 o2
minUSD minUSD
budgetary extra-budgetary

funds funds

EDUCATION
AND TRAINING

Joint program with the Higher School of Economics FPE
program on carbon regulation

Young Scientists  School-Conference  «Sustainable
management of coastal island geosystems as a basis for
preservation of carbon balance and biodiversity»

The program of further professional education on carbon
regulation for employees of organizations participating
in the regional experiment on regulating greenhouse
gas emissions includes: keeping and verification of
carbon accounting, analysis of the potential for reducing
emissions, climate project management, Russian and
intemational climate regulations

The development and implementation of the program is
planned jointly with the HSE (Center for Environmental
Economics and Natural Resources)

An intemational intemship is planned as part of the
program

PLANNED OUTCOMES

Data sets on the uptake and emissions of greenhouse gas
fluxes at marine and terrestrial sites of the Sakhalin Island
carbon measurement supersite

Technological solutions to increase CO,uptake by marine
ecosystems

Technologies for processing and utilization of marine biota
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CARBON MEASUREMENT SUPER SITE

«ROSYANKA»

Kaliningrad
Launch date November 2021
Website www.rosyanka.kantiana.ru
www.carbon-polygons.ru
Operator Immanuel Kant Baltic Federal

Industrial partner

Technological partners

Participants

University

«Kukushkin» |E

P.P.Shirshov Institute of oceanology RAS -
Atlantic Branch

Vyshtenets Nature Park
DESIRE, PeatRus International Projects

Institute of Sylviculture RAS

KAPEOHOBbIN
MONMUIroH
«POCAHKA»


http://www.rosyanka.kantiana.ru/
http://www.rosyanka.kantiana.ru/
http://www.rosyanka.kantiana.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/

MARINE SITE TERRESTRIAL SITE

143 Ha 1124 Ha
Gdansk depression Wittgirren Peat Bog
Postglacial slightly inclined plain, brackish, eutrophied Anthropogenically altered landscape represented by a peat
shelf of the intracontinental sea, covered with terrigenous bog (drained swamp) and surrounding agricultural lands

silt-pelitic silts subject to sporadic anoxia, with a high
content of organic carbon and hydrocarbon gases

CARBON FARM

At the Wittgirrensky peat bog

TASKS

Create a system of ground and coastal measurements
of fluxes of climate active gases based on pulsation and
chamber measurements

Create a working information system for supplying the
carbon measurement supersite with space monitoring data

Conduct laboratory and field testing of sequestration
technologies aimed at reducing the emission of climate
active gases, their verification

Bring capacity of human resources up to a new level in
order to develop and maintain the climate monitoring
Field research on a carbon ' system

farm in a mobile chemical
laboratory

Measuring soil and
peat parameters at the

Wittgirren peat bog




KAPEOHOBbIN
MOJIUroH
«POCAHKA»

RESEARCH RESULTS

Wittgirrenski Peat Bog

» an information system has been developed that provides
data on remote sensing of the Earth from space and aerial
photography and ground measurements

« the topography map of the Wittgirrenski peat bog

» revised verification drilling of peat strata was carried
out on profiles located along the main channel and
perpendicular to it to assess the depth and composition of
the residual peat deposit

soil studies have been carried out to compile a soil map
initial hydrological studies have been carried out to
establish seasonal fluctuations of moisture reserves in
soils, the level of swamp waters, hydrology features of
underlying rocks, spatial patterms of accumulation and
consumption of moisture in the annual cycle

Gdansk depression
ocean data of the site analysed, including satellite data
the first estimates of the integral (for the 0-25 m layer)
biomass values of the main components of the marine
biocenosis, determining the formation of the suspended
organic carbon flux, have been made
for the upper layer of 0-25 m of the sea, the first estimates
of the elements of the carbon balance in the marine
environment, typical for the summer period, were made
several estimates of the vertical flow of the total
suspension at a depth below the photosynthesis layer in
different seasons of the year have been obtained

e a source of methane in bottom sediments has been

confirmed: maximum concentrations were found in the
bottom layer of the sea, a weak subsurface maximum
of methane is associated with zooplankton (Cladocera,
Temora longicomis (Copepoda), which can also serve as
its source

over 40 satellite images of the sea surface in the visible
and infrared ranges analysed in order to obtain data on
sea surface temperature and chlorophyll concentration

Laboratory tests on sequestration of greenhouse gas
emissions from drifting algae and marine debris

the volume and species diversity of emissions of drifting

macroalgae on the Baltic Sea coast assessed, the

dominant species of algae Ulva intestinalis, Polysiphonia

urceolata, Furcellaria lumbricalis and Cladophora sp

(were) established.

the predominant impurities in (the composition of)

macroalgae emissions were determined: natural

material(s) (wood, foliage, feather, mineral impurities) and

polymers (high and low pressure polyethylene)

over 40 samples of algae were collected and their main

physical and chemical parameters were established

the high value of algae as a source of valuable raw

materials with high added value has been confirmed

the ranges of optimal technological parameters of the

hydrothermal liquefaction process with the production of

liquid synthetic oil have been established

—@_



EDUCATION AND TRAINING

Number of young scientists, students, postgraduates — 10

Together with the Far East Federal University and Sebastopol
State University, a network master’s program «Ocean and
Coast Environmental Studies» was developed and laucnhed
in September 2021

International Summer School «Coastal zones: management,

research and prospects» Field workshop on secondary
waterlogging of peatlands

INTERNATIONAL INTEGRATION

DESIRE Projedt
«Development of sustainable (adaptive) management of
peatlands in the Neman River basin”
Project implementation period: 20192021
Partners: «Vishtynetsky Nature Park» (Ministry of Natural
Resources and Ecology of the Kaliningrad Region), Greifswald
University, Michael Zukkov Foundation, Warsaw University of
Natural Sciences, Polish Society for the Protection of Birds,
Vytautas Magna University, Lithuania; Lithuanian Nature
Protection Fund

PeatRus Prioject
«Restoration of peat bogs in Russia to prevent fires and
mitigate climate change>
Project implementation period: 2021—2023 T
Partners: Ministry of Natural Resources and Ecology of
Kaliningrad Region, Wetlands Intemational, Michael Zukkov
Foundation, Institute of Botany and Landscape Ecology of
Greifswald University

PROJECT FUNDING

in 2021-2022
2331 o4
mihUSD mihUSD
budgetary extra-budgetary
funds funds

PLANNED OUTCOMES

Climate monitoring of natural and anthropogenic systems
of the Kaliningrad Region within the context of global
environmental changes (Dr LD. Bashirova):

* quantitative estimates of greenhouse gas fluxes;

« adaptation of the methodology of climate monitoring
and assessment of greenhouse gas emissions in
anthropogenically altered landscapes;

» projection of changes in the carbon balance as the results
of a partial watering of the Wittgirren peat bog

Temporal variability of carbon fluxes at the marine carbon
measurement supersite in the Baltic Sea (Associate Professor
Dr VV. Siviov):

» quantitative values of carbon emission and sequestration
indicators in the marine environment, taking into account
seasonal variability;

» adaptated specialized methodology for monitoring carbon
emission and sequestration indicators in the marine
environment

Development of technology for uptaking greenhouse gas
emissions generated by the natural decay of drifting algae and
marine debris (Dr OQ. Babich):

» a data set on the climate change impact of the various
GHG sequestration technologies for rotting biomass;

o results of the study of the physical and chemical
characteristics of solid (bio-coal), liquid (bio-oil, biodiesel,
bioethanol) and gaseous biofuels (biogas) obtained from
algae biomass;

» practical recommendations on the use of products
derived from the processing of biomass of drifting algae
and marine debris for various industries
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Poccun B.H.EnbLuna

CARBON MEASUREMENT SUPER SITE

«URAL-CARBONM»

Ural

Launchdate ¢ October 2021

Website ¢ www.ural-carbon.urfu.ru
www.carbon-polygons.ru

Operator & Ural Federal University named after B.N.
Eltsyn, the First President of Russia

Industrial partner ¢  Sinara Group
Tecgnological partner e Pipe Metallurgical Company PJSC

Participants e Ural State Forestry Engineering University
Ural State Mining University
Ural Federal Agrarian University

Institute of Plant and Animal Ecology, Ural Branch of
RAS

Institute of Industrial Ecology Ural Branch of the RAS
Institute of Mathematics and Mechanics Ural Branch
of RAS

Botanic Garden of the Ural Branch of RAS


http://www.ural-carbon.urfu.ru/
http://www.ural-carbon.urfu.ru/
http://www.ural-carbon.urfu.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/

TWO PLOTS
600 la

Plat1
Kourov Astronomical Observatory
(Kourovi@) 300 ha

Watershed, above-floodplain terrace with a terrace slope
and a section of the Chusovaya River valley; dark coniferous
forests of the southem taiga type, mainly fir-spruce and
spruce-fir, pine, as well as derivatives of parvifoliate birch
and aspen-birch forests, mainly mature and approaching
maturity. Soils: sod-podzolic, mountain brown forest, sod-
meadow

Plot 2
Ural forestry farm for education and experimentation
(Severi@) 300Ha
Watershed, hilly-woody mesorelief, light coniferous forests
of the southemn taiga type, mainly pine and birch-pine, of
different ages; sod-podzolic and mountain brown forest soils

TASKS

Organize subsatellite measurements of greenhouse gas
fluxes by in-situ means using the EddyCovariance method;
draw vertical profiles of greenhouse gas content in the lower
troposphere and UAV monitoring results

Assess seasonal, annual and long-term volumes of carbon
deposition from the atmosphere by various types of taiga
ecosystems based on the ratio of its sinks and emissions
(assess existing carbon stocks in wood, mortmass, soil;
assess the intensity of photosynthesis and respiration of soil,
deadwood and vegetation)

Assess landscape, weather, climate and human-induced
factors of carbon deposition by ecosystems and develop
prediction models based on them

Identify the most productive communities and individual
plant species

Create a single software package for modeling atmospheric
circulation and transport of chemical contaminants at the
regional level



Ypanbckun
(efepasibHbIN
yHMBEpCUTET

“MeHw nepsoro MpesuaenTa
Poccun B.H.EnbLuna

RESEARCH RESULTS

The results of continuous measurements of the GHG
concentrations in the atmospheric boundary layer and the
total content of GHG in the atmospheric column above the
Kourov Astronomical Observatory will be obtained

It is planned to obtain a series of satellite data on the
vegetation indices of the measurement supersites; data from
the ERA5 retrospective climate analysis for the measurement
supersites have already been collected

Forestry-taxation and geobotanical characteristics of forest
stands have been made for the test sites, and the main types
of soils as well as humus reserves identified. Digital maps of
forest management are yet to be compiled. Data of CO,flux
from the soil surface and deadfall recored by progressive
stages.

The productivity of promising introduced trees and plants
will be determined; carbon and nitrogen reserves in the
phytomass of the main agricultural plants of the region will
be assessed

EDUCATION AND TRAINING

New laboratory classes have been introduced in the Biology
educational program: "Assessment of photosynthesis and
respiration rate of phytocenosis components», «Assessment
of deposited carbon content in living objects and soils»

Thediscipline «Hydrological control at a carbon measurement
super site» has been introduced in the «Hydrometeorology»

program




INTERNATIONAL INTEGRATION

Laboratory of Climateand Environmental Sciences of the
Pierre Simon Laplace Institute (Saclay, France)

Institute of Atmospheric and Ocean Research of the
University of Takyo, Professor R. Imasu’s group

Alfred Wegener Institute for Marine and Polar Research (AWM,
Bremerhaven, Germany)

PROJECT FUNDING
in 221-202

4,298

min USD
1400 2839
minUsD minUsD
budgetary extra-budgetary

funds funds

OTHER RESULTS

A new all-season teaching and laboratory module with an
area of 140 m? was built on the carbon measurement super
site, funded by the industrial partner

PLANNED OUTCOMES

Technology for estimating greenhouse gas fluxes (COu CH,)
by the method of turbulent pulsations for the landscapes
involved in the study. Values of major characteristics and
flow directions for various seasons and vegetation types

Estimates of “C isotopic discrimination in carbon dioxide during
plant respiration for characteristic types of plant communities
of the Middle Urals, the possibilities for calculation 5°CO, in
the atmosphere based on  1ASI/METOP type satellite spectral
radiometers data to assess the well-being of photosynthetic
plant communities of the target territory

Develop comprehensive entry-level software based on existing
computer models of the general atmospheric circulation and
transport of chemical contaminants for the assessment of
sinks and sources in the Sverdlovsk region

Validated data from satellite monitoring of greenhouse gases
in the atmosphere based on the results of atmospheric
sensing by a ground-based high-resolution infrared Fourier
spectrometer

Data sets of carbon and nitrogen reserves in soils, mortmass,
aboveground and underground plant organs for the sites of
the carbon measurement supersite; field work results on the
sequestration capacity of the landscapes of the Sverdlovsk

region

Assessment of photosynthetic activity of individual plant
species and phytocenoses inorder to predict the sequestration
potential of ecosystems; measurement sets on biota and
soil respiration to characterize the balance of CO2 sinks and
sources in various types of communities

Comparisons of the results of several technologies for
obtaining morphology and taxation characteristics of stands
of carbon measurement supersites; figures for wood stocks;
estimates of plant productivity based on field work



CARBON

«WAY CARBONM»

Chechen Republic

Designation date e July 2021

Website

Operator

Industrial partner

Technological partner

Participants

L 4

www.carbon-polygons.ru

Grozny State Petroleum Technical
University named after Academician M.D.
Millionshchikov (GSPTU)

JSC «Grozneftegaz»

JSC «Chechenneftekhimprom»
LLC «Teplostroyproekt-S»

JSC «Chechengazprom»

LLC «Uspekh»

LLC“KIRUS»

JSC «Grozneftegaz»

JSC «Chechenneftekhimprom»

LLC «Teplostroyproekt-S»

Gazprom Transgaz Grozny LLC

Ministry of Nat. Resources of the Chechen Republic

Lomonosov Moscow State University (Moscow)
Institute of Physical, Chemical and Biological
Problems in Soil Science, RAS (Pushchino)

NGO «Typhoon» (Obninsk)

MIPT (Moscow)

USNTU (Ufa)

Academy of Sciences of Chechen Republic (Grozny)


http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/
http://www.carbon-polygons.ru/

SIXPLOTS
470 Ha

Landscape features

« the site «khankala (Campus)» represents the landscapes
typical of the southem slopes of the Tersk Ridge and the
adjacent plains. The vegetation cover is dominated by
mixed broad-leaved forests and shrubs;

« the site «Galanchozh~ is represented by landscapes of

subalpine meadows characteristic of the spurs of the

rocky and lateral ridge. Meadow and meadow-steppe
vegetation prevails;

the plot of «Roshni-Chu~ is situated in a low-mountain

mountain-forest zone. Broad-leaved forests, wild

fruit trees, and well-closed beech-hombeam forests
predominate;

o site <«Staropromyslovskiy» - steppe landscapes of
intermountain valleys with sparse shrub vegetation;

» plot «Tolstoy-Yurt» — low-mountain landscapes with broad-
leaved forests and shrubs characteristic of the entire
Tersk ridge;

o the plot «Carbon farm» belongs to cultivated dry-
steppe landscapes with sparse herbaceous and shrubby
vegetation

GSPTU CARBON FARM
23 Ha

The cultivated area of the dry steppe landscapes of
the Alkhanchurt valley is composed of loess-like loams
underlain by undifferentiated deposits of the Quatemary
system. Intrazonal landscapes are common on the lower
terraces of the Sunzha River

Grass and especially forb-grass, grass-beardgrass steppes
are widespread. In the southem part of the belt, grass-grass
steppes and meadow-steppes predominate. Artemisia and
Artemisia-beardgrass groups are common in the northemn
part of the steppe belt. Forb-grass steppes are confined
to more humid places where esparcets, alfalfa, clovers
and field daisies occur. The following grasses are found:
feather grass, esparto grass, fescue, hairgrass. Beardgrass
dominates dry slopes and making up the Artemisia-
beardgrass steppes. On the lower terraces of the Sunzha
floodplain broad - leaved forests of the ravine type are

widespread

Planting of various types of deciduous trees — mulberry,
paper tree, linden, willow, poplar, etc. is planned

« Develop modem forest and regenerative agrotechnologies
and improve methods of logging, reforestation/
afforestation, conservation of soil carbon reserves and its
accumulation using groundcover crops;

» Conduct an economic analysis of the effectiveness of
decarbonization technologies.

e Study the impact of regenerative livestock farming,
oil pollution and geothermal sources on emission and
absorption of climate active gases.

» Obtain data on aboveground and underground phytomass
of tree and shrub vegetation and pasture-meadow
vegetation;

» Assess the diversity of plant species on the carbon
measurement supersite sites;

» Conduct experiments on the decomposition of plant litter;

e Remote  spectroscopy using multispectral and
hyperspectral sensors located on UAVsand satellite
platforms;

 Develop approaches for estimating the volume of
phytomass from multi- and hyperspectral images using
space systems and unmanned aerial vehicles;

« Assess the phytomass reserves using ground- or air-based
lidar systems;

« Assess greenhouse gas emissions and uptake from a unit
of the surface of shrub and pasture-meadow areas by the
method of turbulent pulsations and exposure cameras;

« Calculate the components of the carbon balance of forest-
shrub and pasture-meadow ecosystems;

» Develop approaches to identifying vegetation species
from high-resolution hyperspectral images using artificial
intelligence technologies;

e Calculate the volume of dead soil cover, leaf fall and
aboveground biomass (for forest and steppe areas) based
on data from space systems and unmanned aerial vehicles



3D-model

RESEARCH RESULTS

« An electronic database on the climatic characteristics of
the temitory of the North Caucasus for XX-XXI has been
prepared;

e Data on spatial and temporal variability of climatic
characteristics were obtained, GS maps drawn;

« Soil samples were analyzed at the reference sites of the
measurement super site

EDUCATION AND TRAINING

The number of young scientists, students, postgraduates
affiliated with the farm and measurement super site:

» Young scientists - 10;

o Students —30;

 Graduate students —3

The following interdisciplinary courses are added to the

education programs of GSPTU:

« «Green Economy and digitalization— - 72 hours

«Sustainable land use in mountainous areas— - 72 hours

« ‘“tvironmental IT—- 108 hours

» «Decarbonization technologies at industrial enterprises— -
108 hours

« «Environmental geophysics— - 108 hours



OTHER RESULTS INTERNATIONAL INTEGRATION

4scientific events involving 500+ participants were held The following foreign scientific organizations and specialists
on the carbon measurement super site premises in 2021 have been brought on board:
« Supreme Council for Scientific Research (CSIC), Madrid,
Spain

« Finnish Meteorological Institute
« Global Monitoring Laboratory (USA)

Planned intemnships in foreign organizations:

« University of Valencia, Spain

« University of Malaga, Spain

« University of Macerata, Italy

« University of Extremadura, Spain

« K. SatpayevKazakh National Research Technical University
(K. Turysov Institute of Geology, Petroleum and Mining)

« Belarusian National Technical University (Department of
Energy)

« Baku State University (Department of Environment and Soil
Science)

PROJECT FUNDING
in 2021-2022

2,688

min USD
2489 Q199
minUsD minUsD
budgetary extra-budgetary

funds funds



CARBON MEASUREMENT SUPER SITE

«WAY CARBONM»

Chechen Republic

Designation date

Website

Operator

Industrial partner

Technological partner

Participants

*

L 4

July 2021

www.chesu.ru/carbon-polygon
www.carbon-polygons.ru

A.A.Kadyrov Chechen State University

Infometeos LLC

LLC “Research and Production Co
«Gardens of Chechnya»

JSC «Agrovin-Sultan»

LLC «Greenhouse Complex
YugAgroHolding”

Carbon Measurement Super Site of the Kaluga
region

V.V.Dokuchaev Soil Institute

Chechen Research Institute of Agriculture
D.N. Pryanishnikov Research Institute of
Agrochemistry

Peoples’ Friendship University of Russia
Higher School of Economics
Tyumen’ State University


http://www.chesu.ru/carbon-polygon
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1314,7 Ha

Mountainous, mid-mountain, subalpine, foothill-low-
mountain, plain and floodplain landscapes

CARBON FARM
109 Ha

Central site of the ‘Campus»

TASKS

1.0rganization of regular meteorological observations
2.0rganization of regular remote monitoring (including
satellite data) of climate-active gases

3.0rganization of regular monitoring observations of
greenhouse gas fluxes in the ecosystems by methods of
turbulent pulsations and exposure cameras

4.S5tudy of the sequestration potential of natural
phytocenoses and individual groups of plants with the
identification of the most productive communities and
individual plant species

5.Adaptation of plants with high sequestration potential,
alien to the local flora, to the climatic conditions of
the region, and development of technology for their
application in natural and anthropogenic (agricultural)
landscapes

6.Establishment of a certification center for validation
and verification of greenhouse gas emissions and uptake
by natural ecosystems

7.Modification of the existing and development of new
bachelor’s, master’s and postgraduate programs.
Knowledge dissemination on decarbonisation
8.0rganization of intemational workshops and
conferences held on the premises of the carbon
measurement super site

Instructing students on the use of
meteorological equipment
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RESEARCH RESULTS

Conducting research on scientific and methodological
support for the functioning of the carbon super site:

 assessment of carbon reserves in living phytomass,
mortmass, humus of soils;

« field description and diagnostics of soil type;

» measurement of the volume density of undisturbed soils
and the stock of litter per unit area to recalculate the
concentration of carbon and nitrogen on stocks;

« determination of carbon content in plant and soil samples
by dry buming;

« determination of basic physical and physico-chemical
properties of soils;

« development of model algorithms for describing the
carbon cycle in regional and global models under climate
change

EDUCATION AND TRAINING

The number of young scientists, students, postgraduates
involved in work on the farm and landfill:

Young scientists - 12
Graduate students —7
Students —35

Educational programs have been developed:
1.«Geoinformatics», course 05.03.03 Cartography and
geoinformatics.

2.«Hydrometeorology and climatology~, course 05.03.04
Hydrometeorology.

3.«Veterinary and sanitary examination», course 36.03.01
Veterinary and sanitary examination

Advanced training courses and intemships were conducted
by employees on the premises of:

1. The first Kaluga measurement super site,

2 Tyumen State University,

3. Skolkovo Institute of Science and Technology»
4V.V.Dokuchaev Soil Institute
5.DN.PryashnikovResearchlinstituteof AgrochemistryPeoples’
6. Friendship University of Russia

7 .Higher School of Economics



INTERNATIONAL INTEGRATION PLANNED OUTCOMES

Involvement of foreign research organizations and specialists: Obtaining data on the scale of spatial and temporal variability
LN. Gumilyov Eurasian National University (Kazakhstan, TOP of greenhouse gas fluxes within a carbon landfill
500), Department of Physical and Economic Geography

Development of approaches for estimating the components
Reports were presented at three intemational conferences of the carbon balance of the surface using remote data

All-Russian forums and thematic sections at intemational
scientific conferences and symposiums were organized and
held on the premises of the carbon super site

In the center of the «Campus» site
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Joint field expedition
of employees of the
Kadyrov Chechen
State University and
researchers of the VV.
Dokuchaev Soil Institute
in the Makazhoy district
of the Chechen Republic

PROJECT FUNDING
in 2021-2022

2,989

min USD

Carbon farm of the AA Kadyrov Chechen State

/ University (Chechen Repubic, Grazny, July 2021)

2667 o032
minUSD minUSD
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CARBON MEASUREMENT SUPER SITE

KALUGA CARBON SUPER SITE

Kaluga Region

Launchdate ¢ September2020

Website ¢ www.ctrl2go.com
www.carbon-polygons.ru

Operator ¢ Control2Go Ltd»
Industyrial partner ¢ TRANSMASHHOLDING JSC

Technological patner ¢ All-Russian Research Institute for Silviculture
and Mechanization of Forestry

Institute of Physical, Chemical and Biological
Problems RAS

Kaluga branch of the Russian State Agrarian
University - Moscow Timiryazev Agricultural
Academy

Ugra National Park
VV.Dokuchaev Soil Science Institute

Aeromax LLC
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SUPER SITE
600 Ha

1. Experimental sites for regenerative farming, total area275
ha

The basic and secondary types of landscapes are agricuttural
land

Structure and types of vegetation in the area (in general) -
herbaceous vegetation

Soil types - sod-podzotic

2. Forest experiment sites, total area 180ha

The basicand secondary types of the site landscapes - forested
lands for agricuttural purposes

Vegetation structure and typesinthe area (ingeneral) - Pinus
pinewith small grassand birch

Sail types - sod-podzolic

3. Sites for dimate project to inaease atmospheric carbon
uptake by soils and plant biomass (carbon farm), total area 145.3
ha

The basic and secondary types of the site landscapes - forested
lands for agricuttural purposes

Vegetation structure and types in the area (in general) - Pinus
pinewith small grassand birch

Sail types - sod-podzolic

Campus of the First
Carbon measurement
super site

TASKS

Increase carbon-depositing capacity on forested agricultural
lands

Monitor greenhouse gas emissions during natural thinning
of the stand

Monitor greenhouse gas emissions in forests after a
grassroots fire

Estimate volumes of aboveground phytomass based on
radar, lidar, multi- and hyperspectral images using space
systems and unmanned aerial vehidles

Recognize species composition from high-resolution
hyperspectral images using artificial intelligence technologies

Model and calculate the volume of litter and underground
phytomass for forests based on remote monitoring data

Meteorological tower
equipment



RESEARCH RESULTS

Increase of carbon-depositing capacity on forested
agricultural lands

Monitoring of greenhouse gas emissions during natural
thinning of the stand

Monitoring of greenhouse gas emissions by forest areas
after a grassroots fire

Estimation of volumes of aboveground phytomass based on
radar, lidar, multi- and hyperspectral images using space
systems and unmanned aerial vehicles

Recognition of species composition from high-resolution
hyperspectral images using artificial intelligence technologies

Modeling and calculation of the volume of litter and
underground phytomass for forest areas based on remote
monitoring data

CARBON

Preparing a UAV for shooting with
a hyperspectral camera



INTERNATIONAL INTEGRATION

Joint research projects are planned with Shell Concem,
Salym Petroleum Development

PROJECT FUNDING

Ownfunds

EDUCATION AND TRAINING

Together with the Kaluga branch of the Russian State Agrarian
University - Moscow Timiryazev Agricultural Academy

Faculty of Agricultural Technologies, Engineering and Land

Management, Departments: Agronomy; Land Management
and Cadastre; Agroengineering

Introductory lecture course for undergraduates and
postgraduates on the following topics:

1.Carbon assets of the forest biome: management of carbon
stocks and fluxs.
2.Planning concept and production technology of carbon
assets of the forest biome and ecosystems of atmospheric
carbon catchers

Vorya River - the first
carbon measurement
super site
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