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OBILIASA XAPAKTEPUCTHUKA PABOTHI

AKTYaJIbHOCTH Te€MbI HCCJIEI0BAHUS

ITo onenkam BeceMupHoit opranuzanuu 3apaBooxpanenus K 2025 roay okoso 40 %
HaceJIeHUs IJIaHeThl He Oy/JeT UMETh BO3MOXKHOCTH O0ECIeunBaTh CBOU XO35HCTBEHHO-
OBITOBBIE HYXKJIbl H3-32 MOBCEMECTHOTO CHIDKEHHSI YPOBHSI KauecTBa U JOCTYHMHOCTH
BOJIBI.

Pemenne mpoGieMbl  MPOJOBOJBCTBEHHOH — O€30MACHOCTH  MOCPEACTBOM
MEJTMOpaly 3eMelb MPUBEIO K 3HAYUTEIbHBIM HECOOTBETCTBUSIM B MECTHBIX OanaHcax
docthopa (B pamkax mpencTaBIeHHOTO aBTOPOM HCCIIEIOBAaHUS TEPMHHOM «(ochop»
0003HAaYaeTCs KOIMYECTBO JOCTYHNHBIX MHHepanbHbIX (opm docdopa (PO, HPO4Z,
H2PO47) B mepecuére na oomuii P). Mcmonb3oBanue Gochopcoaepikaniux MUHEPATbHBIX
U OpPraHUYEeCKUX YAOOpEeHUH sl yBeJIWYeHHs OOBEMOB IMPOU3BOJCTBA MPOAYKLUHU
pPacTEHUEBOJCTBA MPUBOJUT K PE3KOMY BO3pACTaHHIO KOHLEHTparuu ¢dochopa B
MIPECHOBOIHBIX 00BEKTAX, YTO, B CBOIO OUYEPE/Ib, ABJISICTCS OJHON U3 MPUYUH U3MEHEHUS
Tpouyeckoro craryca IJaHHBIX O00BEKTOB. lccienoBanus OUHAMHKU TPOPUUECKOTO
cTaTyca BOAHBIX Macc KpynHedmmx o3ép Poccuiickoit @enepanuu (PP) mokassiBatoT
3HAYUTENbHBIA POCT KOJMYECTBA IBTPOPHUIIMPOBAHHBIX OOBEKTOB, OJHAKO HECMOTPS Ha
310, B PD mopokHOI KapTOil O Pa3BUTHIO IPOU3BOJICTBA U MOTPEOICHUS MUHEPATbHBIX
ynobOpenunii Ha niepuoa a0 2025 roma, yTBepKaeHHOW pacnopsokeHueM [IpaBuTennscTBa
P® or 29 mapra 2018 r. No 532-p, 3amiaHMpOBaHO YBEJIWYEHUE MCIOIb30BAHUS
dbocdopubix yaoopenuit Ha 18% ot Tekyiero ypoBHs (10 3,45 MIIH TOHH).

C 1pyroil CTOpOHBI, IOMUMO MHHEpAJIbHBIX YyJOOPEHUN, 3HAUYUMBIMU
UCTOYHUKAMHU TocTyruieHus: (¢ochopa B KOMIOHEHTHl Ouochepsl MOTYT OBITh
OpraHu4ecKkrue ynoOpeHus, TNPEANpUsATUS XUMHUYECKOW  MPOMBIIUICHHOCTH W
cuHTeTnueckue moromue cpeactsa (CMC), OTHOCUTENBHO KOTOPBIX B HACTOSILIEE BpEMs
BO MHOTHX €BPONEHCKUX CTPaHaX CYIIECTBYET 3aMpeT WIM 3HAYNUTEIHLHOE OTPAaHUYCHHUE
Ha MPOU3BOJICTBO U MCIOJB30BaHHUE CPEACTB, coaepxammx ¢ochop B CBOEM COCTaBeE.
Bonpoc BBeneHust orpaHnauTenbHbIX Mep 1 hocdopcoaepxkamux CMC obcyxaaercs
u B PO.

PestoMupys BelllIeCKa3aHHOE, CO3/IJaHUE MHCTPYMEHTOB JJIs1 TPOBEACHUSI OLIEHKH U
MIPOTHO3UPOBAHMS aHTPOIMOTEHHON (HOCHOPHON HArPy3KH HA MPECHOBOJHBIE OOBEKTHI
CTAaHOBHUTCS aKTyaJlbHOM 3aJadyeil TMpu peanu3aluyd palMoOHAIBHOTO TMOAX0Aa K
UCIIOJIb30BAHUIO PECYPCOB W YCTOMUMBOIO  pPa3BUTHA XMMHUYECKOW  OTpaciu
MPOMBIIIIIEHHOCTH PO.

OCHOBHBIE METOJIMKH OLIEHKH XMMHUYECKOW Harpy3ku Ha KOMIIOHEHTBI Ouocdepsl,
BKiodast pochopuyto, uznoxensl B padborax F0.C. Jlauenko, B. I'. JIpabkosoii, B.II.
HeimuukoBa, A.B. M3maiinosoii, C.A. Kongpatsea, M.M. MenbsHuka, B.I1. Memankuna,
E.B. Heseposoii-/[3uonak, ['.K. OcumnoBa, A. H. Ilomosa, H.II. Tapacosoii, H.U.
Xpucanosa, JI.W. [IBeTkoBoil u 3apy0exnbix yueHbix: Alexander R. B., Bennett E. M.,
Carpenter S. R., Fekete B.M., Helmes R. J. K., Rockstrom J., Steffen W., Vorosmarty C.J.
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u ap. OngHako, CTOUT OTMETUTh, YTO JIOKAJIbHBIE METOJUKH, MPEANoararomme
00s13aTeIbHOE HAJIMYKME MOJIEBBIX JAHHBIX, HE TOIXOAAT Ui MPOBEIEHHUS OLEHOK B
MaciTabe CTpaHbl, a 3apyOekHbIe IIO0ANbHBIE METOAUKU TPEOYIOT Crenu(puuecKkoro
HabOpa UCXOHBIX JAHHBIX, OTCYTCTBYIOLIUX B OTKPBITOM JIOCTYyIIE AJisi TeppuTOpHii PO,
WJIHM CO3/IaHbl IS OTACJIBHO B3SITHIX PETHOHOB M YUYUTHIBAIOT TOJIBKO MX CIEHU(DUKY, KaK
Harpumep, GlobaNEWS2 wmoxeT wucmonb3oBaThes Il OIECHKHA aHTPOTIOTEHHOMU
dbocdopHOil Harpy3KH TOJBKO B YCJIOBHSX YMEPEHHO KOHTHMHEHTAJIbHOI'O KJIMMAaTa U
JIECHOM pPACTUTENHHOCTH, NPUMEHEHHE MJaHHOW MOJETU B APYrHX KIUMATHYECKUX
YCIOBHSIX JAET HEPEIEBAaHTHBIEC PE3YJIbTATHI.

Takum o00pa3om, co3laHue METOJIMKH OLEHKH aHTPOIOTeHHOU QochopHOoit
Harpy3ku Ha ypoBHE CyObeKTOB PD, ¢ MCIOJIb30BAaHUEM JAHHBIX OTKPBITHIX HCTOYHHUKOB,
ABJIAETCS ~ AKTyaJlbHOM  HAYyYHO-TEXHHYECKOM  3aJaueld, a  MPEelICTaBICHHOE
JTUCCEPTAIIMOHHOE  HMCCJIEIOBAHUE  TOJHOCTBIO  COOTBETCTBYET  MPUOPUTETHOMY
HAIpPaBJICHUIO pa3BUTHs «6. PaimoHambHOE MPUPOAOIOIB30BAaHUE» U MYHKTY TMEPEeUHs
KpUTUYECKUX TexXHonorui: «19. TexHONorum MOHUTOPUHIA U MPOTHO3UPOBAHUS
COCTOSIHUS OKPY>KaIolIeH Cpelbl, MPEJAOTBPAIICHHUS U JMKBUIAIMU €€ 3arps3HEHUS,
omnpeneneHHbix B Ykaze Ilpesumenta P® «OO06 yTBepk)AeHUH NPHOPUTETHBIX
HANPaBJICHUM Pa3BUTHS HAyKH, TEXHOJOTWMM M TeXHUKU B Poccuiickon Denepauuu u
MepeyHsi KpUTHYECKUX TexHosioruil Poccuiickoit @enepanum» ot 7 urons 2011 rona.
Takke AuccepTallMOHHOE HCCIEAOBaHUE COOTBETCTBYET MmyHKTam 4.1 «MccnenoBanus
BIUSTHUS TIPOIYKIIMU XUMUYECKON OTPACIIA IPOMBIIITIEHHOCTH Ha OKPYKAIOIILYIO Cpey B
€CTECTBEHHBIX YCIIOBHUSX C LIEJIbIO YCTAHOBJICHUS IPEJEIOB YCTOUYMBOCTH KOMIIOHEHTOB
ouocdepsl K aHTponoreHHOMY Bo3zeicTBuio» u 4.8. «HdopMalmoHHbIE TEXHOJIOTHH,
KaK HWHCTPYMEHT JOCTIDKCHHUSI DKOJIOTMUECKOW M OSKOHOMUYECKOH 3(P(HEKTUBHOCTH
paboTel mpennpusATHl oTpaciau» mnacnopTa crneuuranbHocTH 03.02.08 Dxonorus (1o
OTPACIISAM).

Heas auccepranmuoHHOil  padoTLI  3aKIOYAECTCI B OMNPENCICHUH U
IPOrHO3UPOBAHUU YPOBHS aHTPOIIOT€HHOU pochopHOit Harpy3Ku 1ist cyObekToB PO npu
W3MCHEHUH KIMMAaTUYECKUX MapaMeTpoB W/ 00bEMOB moTpednieHus (HochOpHBIX
yIAOOpECHHUIA.

JIist TOCTMKEHUS LEeTH JUCCEPTAIMOHHOTO HCCIeAOBaHUS CHOPMYIUPOBAHBI U
BBITIOJIHEHBI CIICTYIOIINE B3aUMOCBA3aHHBIC HAYYHO-TEXHUUECKHUE 3a1aUM:

1. AHanu3 COBPEMEHHOTO COCTOSIHUS HAy4YHbBIX UCCIIEA0BAHUN IO METO1aM OLICHKU
aHTPOMOTeHHOM (HOoCHOPHOI HArPY3KH B IIO0ATHHOM U PETHOHATBHOM MacIiTadax.

2. Paszpabotka mopsimka cOopa, aHanm3a M OOpaOOTKM TEPBUYHBIX JAHHBIX U
cocTaBJIeHHE 0a3bl JaHHBIX JJI pacueTa YpOBHS aHTPOINOTeHHON (ocHOpHON HATPY3KU
Ha TIPECHOBOHBIC 00BEKTHI PD.

3. PazpaboTtka nopsinka pacuéra murpanuu ¢ocdopa B KoMHnoHeHTax Orochepsl,
YYHUTHIBAIOIIETO YCTAHOBJICHHBIE KOHIEMIIMEH «IUIAHETAPHBIX TPAHUID) MPEACIbI
YCTOMYMBOCTH JIAHHBIX KOMIIOHEHTOB K TEXHOTEHHOMY BO3JICHCTBHIO.
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4. OrmpeneneHue TMNPUOPUTETHBIX HMCTOYHUKOB mocTyiuieHus ¢ocdopa B
MIPECHOBOIHBIE 00BEKTHI PD.

5. [Iporuo3upoBaHre U3MEHEHHUS YPOBHs aHTPONOTeHHOM (hocPOopHOIl HArPY3KH B
3aBUCHUMOCTH OT U3MEHEHHsI KIMMAaTHYECKUX MapaMeTpoB W/ i 00bEMOB MOTPEOIeHUs
dhochopHBIX ya00pEHHUH.

MeToapl pelieHUusi MOCTABJEHHBIX 3aJa4: CUCTEMHBIA aHAJIU3 TEXHOTEHHO-
IPUPOIHBIX 0OBEKTOB, BKIIOUAsi COBPEMEHHBIE METO/IbI IePepadOTKU OOJBIINX MACCUBOB
uH(pOpMaIMKY;  TAJCOJMMHOJIOTHYECKHE W CTAaTUCTUYECKHE  METOJbl, METOJbI
PErpECCUOHHOTO aHAIU3a.

JIjist BU3yaabHOTO NPEICTABICHUS MOIYYEHHBIX PACUETOB aBTOPOM MCCIIEIOBAHUS
UCIOJIb30BAIMCh ~ METOJBl  HMEepapXMUYeCKUX  o0pa3oB, MpeAHa3HAYEHHBIE  JJId
IIPEICTABICHNUST MHOTOMEPHBIX JAHHBIX, BBICTPOECHHBIX B HEPAPXUUYECKYIO CTPYKTYpPY
OIPEACIEHHOTO MOPSIAKA.

Hayuynasi HoBU3HA IHUCCEPTAMOHHOTO UCCIEAOBAHMS:

1. Pa3paborana MeToaMKa OLEHKU YPOBHS aHTPOIOTreHHOU (GochopHOlt HAarpy3KU
Ha TIPECHOBOAHBIC 00BEKTHl P®d, oTimuaromascs ogHOBPEMEHHBIM yYETOM IPOIIECCOB
murpainuu Gpocdopa B HECKOJIBKUX KOMIIOHEHTaX OUOCGEpHI U ONpeieTICHHEeM MPeesioB
YCTOMYMBOCTHU K TEXHOTCHHOMY BO3/ICHCTBHIO HA OCHOBAaHUM KOHIICTIIINH «IIJIaHETaPHBIX
TPaHMID, TPUMEHSIEMON B TI00aNIbHOM MaciuTabe. MeToauka mo3BoJsieT MPOU3BOAUTD
CKPUHHMHIOBBIE PACUEThl Ui KaXKIOr0 OTIENBbHO B3ATOro cyonekra PD, uro moxer
UCIIOJIb30BAThCSl N7l TPOBEJEHUS TEPBUYHOTO aHAIM3a COCTOSHUS KOMIIOHEHTOB
ouocdepbl Ha pacCMaTPUBAEMBIX TEPPUTOPHUSIX.

2. [IpoBeneHa o1ieHKa TEKYIIETO YPOBHS aHTPOIOTeHHOM (hocPOpPHON HArpy3KH Ha
MIPECHOBOJIHBIE OOBEKTHI B CyObekTax P®D, a Takke MPOU3BEICHO MPOTHO3UPOBAHHE
YPOBHSI Harpy3kH, BKJIOHarollee B ceOsd M3MEHEHHE KIMMAaTHYECKUX IapaMeTpoB M
yBenu4eHne o00bEMOB moTpebnenuss (Qochopubix ymobpenuit. Ha ocHoBanum
MOJIYYCHHBIX PE3YyJbTAaTOB OMpPEACTCHBl TMPUOPUTETHBIE WCTOYHHKU TOCTYIUICHUS
docdopa B mpecHOBOAHBIE OOBEKTHI /1JIsl BceX CyOBeKkTOB PO.

IIpakTHyeckass 3HAYUMOCTb /JUCCEPTAIMOHHOW pabdoTbl. PesynbTaThl
JUCCEPTALIMOHHON pPa0OThl HMCMOJB30BAHBI. B KAaYECTBE OJHOIO W3 METOJOB OLEHKH
HKOJIOTUYECKOTO COCTOSIHHMSI TEPPUTOPHA, HAa KOTOPBIX PACTOJOKEHBI MPEANPUATHS-
YJICHBI Accounanumn «POCXUMPEAKTHUB», MPOM3BOJAIINE  PA3TUYHBIE
dochopconepxkanme coctaBbl M peaktuBsl, mpexmpusataem 000 «MOCS» mpu
CO3ZaHUHM TPOTPAMMHOTO KOMIUIEKCA B paMKaxX BBIMIOJHEHUS JTama KOHKypca
npedektypsl ropoga Mapcens (Ppaniius), YTO TOATBEPKAAECTCS CIIPABKON O BHEPEHUH.

Ha 3amuTy BBIHOCATCH CIEAYIONIME Pe3yJbTaThl HCCIEIOBAaHUS, HUMEIOIINE
HAyYHYIO U IPAKTUYECKYIO 3HAUNMOCTb:

1. ITopsimok cOopa, aHayM3a 1 00padOTKM MEPBUYHBIX JTAHHBIX U 0a3a JaHHBIX IS
pacu€ra aHTponoreHHou (GochHopHON HArPy3KH Ha MPECHOBOIHBIE O0BEKTHI PO.



2. llopsmox pacuéra wmurpauud ¢ocpopa B KOMIIOHEHTaX Ouocdepsl,
YUMTBIBAIOIIMN MTPOLIECCH TPAHCTPAHUYHOIO IIEPEHOCA B BOJIHOM cpefe.

3. OuneHka W MNPOTHO3MPOBAHUE AHTPOMOreHHON QochopHON HaArpy3ku Ha
IPECHOBOJIHBIE OOBEKTHI M €€ BU3yallbHOE MpeicTaBlieHHe s cyObekToB PP mpu
pPa3IMYHBIX CLIEHAPUSX, YUYUTHIBAIOIIUX TJI0OANBHBIE KIMMAaTUYECKUE H3MEHEHHUS WU
yBenudeHne 00bEMOB noTpednaeHust GochopHbIX yAOOPEHHIA.

4. OmnpezneneHue NPUOPUTETHBIX HCTOYHUKOB MOCTyIieHUs ¢ocdopa B
MPECHOBOAHBIE O0BEKTHI PD.

JloCTOBEpHOCTh M O0OCHOBAHHOCTH HAYYHBIX Pe3yJabTATOB H BbIBOI0B
o0ecrieueHa CTPOTOCThIO HCIIOJIB3YEMOr0 MaTeMaTH4ecKoro ammapaTa. Pe3ynbraTsl,
MOJIYYCHHBIEC B XOJI€ JUCCEPTAIIMOHHON pa0OThl, HE MPOTUBOPEYAT paHEEe MOIyUCHHBIM
U3BECTHBIM pe3yJibTaTaM JApyrux aBTOpoB. (CoOMNOCTaBIEHUE MOJIYYEHHBIX IIPH
MPUMEHEHUH METOJMKH PE3yJbTaTOB C JaHHBIMH MOHHUTOPHHIAa BOJHBIX OOBEKTOB
MOKA3aJi0, YTO BEIMYMHA OTHOCUTEIHLHOM MOTPEIIHOCTH PACUETHBIX JAHHBIX COCTABIISIET
He Ooutee 32 %.

Amnpobauusi padoTbl. OCHOBHBIE pe3yIbTaThl UCCIIEIOBAHUS OBLIU MPEICTABICHBI
Ha clenylmux KoHdpepeHuusx: JleTHss mikona Monoabix ydeHbix «llmaneraphbie
rpanuiiel. cKyccTBO MoaenupoBaHusy», T. 3BeHuropos (mait 2016 r.); MexayHapoaHas
Hay4YHO-TIpakTH4ecKasi KoH(pepeHus «JIorucTuka u 5KOHOMHUKA PeCypcocOepekeHHs 1
AHEProcOepexeHnsl B MPOMBIIUIEHHOCTH», M. JluBHOMOpckoe, KpacHomapckuii kpaii
(centsiopp 2016 r.); Konkypc monoapix ydeHbix «IIpUKOCHHCH K Hayke» B paMKax
®ectuBans Hayku, r. MockBa (oktsi6ps 2016 r1.); IX MexnyHaponHas Hay4HO-
npakTrueckas koHdepenuus «OO0pa3oBaHHUS W HayKa Uil YCTOMYHUBOTO Pa3BUTHS, T.
Mocksa (ampens 2017 r.); 1-1 MexayHapoaHas HayqHO-TIPAKTUYECKass KOH(EPECHIIHS
«CHEXHBIH MOKPOB, aTMoc(hepHbIe 0CaIKU, a’pO30JU: KIMMAT U IKOJIOTUS CEBEPHBIX
tepputopuii U baiikansckoro peruonay», r. Upkyrck (urors 2017 1.); 7th International
IUPAC Conference on Green Chemistry, r. MockBa (oxTsi6pp 2017 1.); XXXIX
MEXIyHapoJHas HaydHO-TpakTuueckas KoHepeHuuss «Poccuiickas Hayka B
COBpeMEHHOM Mupe», T. Mocksa (utonb 2021 r.); «bnoTexHoNOorHs: HayKa U MPaKTUKaY,
r. Slnra (cents6ps 2021 roxaa).

Myoaukanuu. Ilo Marepuasiam  AucCepTallMOHHOW  pabOTBI  aBTOPOM
uccienoBanus omyonukoBaHo 10 Hay4yHbIx paboT, B TOM uyucie: 3 B JKypHalax,
MHAEKCUPYEMbIX B MexayHapoaHbix cuctemax SCOPUS u Web of Science; 1 B xypHare,
pexomengoBanHoM BAK; 1 cBumeTensCTBO 0 peructpanuu 0a3bl JaHHBIX; 5 B MPOUUX
JKypHajax, BKJIIO4asi TE3UChl KOH(PEPEeHLIUH.

Ctpykrypa U 00béM auccepramum. /[uccepranmoHHas paboTa COCTOUT W3
BBEJICHUA, TPEX TJIaB, 3aKIIOYCHHS, TPEX MPUIIOKEHUM M CIHMCKa JUTEpaTypbl U3 66
HanMeHoBaHui. PaboTta n3noskena Ha 133 cTpaHHIIax MalIMHOMTUCHOTO TEKCTA, BKITFOYAET
7 Tabnu1, 15 pUCyHKOB.



OCHOBHOE COIAEPXAHUE PABOTbI

Bo BBeaeHnu 00OCHOBaHA aKTyaJIbHOCTh MOCTABJICHHOW W PEIICHHOW HAay4YHO-
TEXHUYECKOW 3amauu, cPOpMyJIHpPOBaHBI I1I€JIb U 337a4d JHUCCEPTAMOHHOW padoTHI,
U3JI0’KEHBI HAyYHasi HOBU3HA U MPAKTUYECKasi 3HAYMMOCTh IMOTY4YEHHBIX PE3yJIbTaTOB.

B nepgoii rinaBe «CoBpeMEHHOE COCTOSIHUE HAYyYHBIX HCCIIEIOBAaHUN B 00JaCTH
METO/IOJIOTUU OLICHKM aHTPONOreHHOW (ocdopHOit HArpy3kd Ha KOMIIOHEHTHI
ouocdepb» MNPOAHATU3UPOBAHBI CYIIECTBYIOIIWE METOAbl OLIEHKH aHTPOMOTeHHOM
XUMUYECKOM HArpy3KH Ha KOMIIOHEHTHI Ouocdepsl, BKIovas GpochopHyto, B r100aI-HOM
U peruoHaJibHOM MacmTabe, copMynHpoBaHbl JTOCTOMHCTBA W  HEIOCTATKH
CYLIECTBYIOIIUX METOJIOB, 00OCHOBaHA HEOOXOAUMOCTh MPOBENEHUS MCCIEIOBAHUN 1O
OIICHKE YpPOBHS aHTPOMOTCHHOU (ochOpHON HArpy3KH Ha MPECHOBOAHBIE OOBEKTHI B
cyonekTax PO.

Bo BTopoii rnaBe «Mertoauka pacu€éta murpauud Qgocopa B KOMIOHEHTAX
ouocdepsl, yuUTHIBAIONIAs TPAHCTPAHUYHBIA TEPEHOC B TMPECHOBOJHBIX BOJOEMOB)
aBTOPOM IMOAPOOHO OIMHUCHIBAETCS pa3pabOTaHHAs B paMKaX TUCCEPTAMOHHON paboThI
MeToauKa pacuéra murpanuu Gpocdopa, BKIIroUaromnias B ceds coop, aHaau3 u 00paboTKy
NEPBUYHBIX JaHHBIX, CO3/aHUE 0a3bl NAHHBIX I pacuéra ypOBHS aHTPONOTEHHOU
dbochopHOI HArpy3KH Ha MPECHOBOIHBIE OOBEKTHI, HETIOCPEACTBEHHO PACUYEThl YPOBHA
HArpy3KHu ¥ CO3/IaHHE WUTIOCTPALIMOHHBIX MAaTEPHAIIOB IS BU3yaJIbHOTO MTPEACTABICHUS
MOJTyYEHHBIX Pe3yIbTaTOB.

B kauecTtBe OCHOBHOrO TOAXOAA JJsi OMNPEAENEHUS TEKYIIEro YPOBHS
aHTpONOreHHoi QochopHOil HArpy3ku Ha MPECHOBOAHBIE OOBEKTHI aBTOPOM BhIOpaHa
KOHIIETIHS «IUIAHETAPHBIX TPAHUID, MPEACTABIIONIAs COO0M KOMIUIEKCHBIA MOIXOM K
OTIPEJICTICHUIO JIOMYyCTHUMBIX TIPENIEJIOB YCTOMYMBOCTH KOMIIOHEHTOB Ouochepsl K
TEXHOT€HHOMY BO3JIEHCTBHUIO. B pamkax NaHHOW KOHIENINH IUIaHETapHasi TpaHUIla 1o
CyMMapHOMY MOCTYIIIEHUIO (hochopa B MPECHOBOAHBIC OOBEKTHI YCTAHOBJICHA B pa3Mepe
11,2 * 10*2 r/rop.

Jlnsg ommcaHus TMpoleccoB Murpanuud ¢ocdopa B KOMIOHEHTaX Ouochepbl
aBTOPOM C(OPMYJIMPOBAHO CXEMATHYECKOE oOmucaHue (pUCyHOK 1), B KOTOpOM
YUHUTBIBAIOTCS MPOLIECCH €CTECTBEHHOI'O BBIBETpUBAHMS (hochopcoaepKaumx nopoa U
MepeHoca MbUTH B Pa3NYHbIE BOAHBICE OOBEKTHI MPU (HOPMUPOBAHUM AHTPOTIOTEHHOM
dbocdopHOI HArpy3KH Ha KOMIIOHEHTHI OMOCHEPHI.

[IpsimoyronbHUKaMH Ha cXeMe OO0O3HaueHbl paccMaTpUBacMble B paMKax
UCCJICIOBaHUS KOMIIOHEHTHI Ouocdepsl: atmocdepa, BOAHBIE OOBEKTHI, JIOHHBIC
ornoxkenust M mouBbl. X1, X2, X3 u X4 o0003HaueHO KoauMuecTBO Qocdopa,
MOCTYMAIOIIETO B: IOYBY, BOJHBIE OOBEKTHI, aTMochepy U JOHHBIE OTIOKECHUS
COOTBETCTBEHHO. [[1s1 ydéTra MakCHMMalbHOTO KOJWYECTBA PA3TUYHBIX MPECHOBOJIHBIX
00BEKTOB, BKJOYas o03€pa, 00J0Ta W BOJOXPAHWIMILA, aBTOPOM MPEIJIOKEHO
paccMaTpuBaTh HE TOJIBKO TUHAMUYECKHE, HO U CTATHUYECKHUE BOJIHBIE OOBEKThI, KOTOPHIC
UMEIOT YCIIOBHOE 0003HaueHue Z.



IIpu uccnenoBanuu noctymieHus Gpochopa B KOMIOHEHTHI OMOCHEPHI B KAYECTBE
OCHOBHBIX HCTOYHHUKOB OBIIM BBIJICJICHBI CJCAYIONIME MPOIECChl, 0003HAUYCHHBIE Ha
cxeMe oBajaMH: B mTouBY (ocdop, B OCHOBHOM, IOMajgaeT 3a CUYET BHECCHUS
MUHEPAIbHBIX YI00peHU (ster) U JeHynaimu (Sj.,); UCCJIEIOBAHUE TMpolecca
noctymieHuss ¢ochopa B BOAHBIE OOBEKTHI IMOKA3aJi0, YTO B KAadeCTBE OCHOBHBIX
MCTOYHHMKOB BBICTYIIAIOT TOYEYHBIC UCTOYHHUKH (Sp') U MPOMYKTHI KM3HEAEATENLHOCTH

KMBOTHOBOJICTBA B BHJIE OPTaHMYECKHX ynoOpenuil (Spr); moctymienue Qocdopa B
a
armocdepy (Stor)-

w
transh X X 3

— ”
k(lu\t X XI{

tot

S';: a :ﬁi Armocdepa >

Z=1—2
ktransb X (XZ—I

Z-zZ+1
Mpecn ktransb X xz | Mpeen
BOAA 7.4 Bossbie 00beKTHI Y| soaa 5.y
/ kllﬁ(' x XZ
“ S“' ‘ >é" I"r('t X XZJ[
(ff X Jlonusie
s OTJIOKCHHSA
[ ¢S 2 T
Ster \ Kause X X
»-: [Touss v
Sden L » § ks X Us X As

Pucynok 1 - CxemaTuueckoe onucanue mpoueccoB Murpanuu ¢pocdopa B KOMIIOHEHTAX
ounochepsr

[octynnenue dpocdopa B MOUBY ¢ MUHEPATLHBIMU YI00PEHUAMH, S7,, (KI/TON),
pPacCUHMTHIBANIOCh KaK MPOM3BEICHUE KoimuecTBa ¢ocdopa, €KEeroJHo BHOCUMOE IS
KaxJ10r0 cyObekTa PO Ha rutomaas ero cenbCKOX03sMCTBEHHBIX TeppuTOopuil. [lockonbky
JAHHBIE O ©XEroJHOM KOJIMYECTBE BHECEHUS MHUHEpalbHBIX yIOOpeHHil B
CTaTUCTUYECKOM €XETOJHHUKE TPeICTaBlIeHbl TOJabKo A PD B memom, aBTopom OBLIO
HaWJEHO 1 U3y4eHO OoJiee 85 0TUETOB PErMOHANIBHBIX MUHUCTEPCTB CEIBCKOT0 X031CTBA
U TIPUPOJHBIX PECYPCOB C HEIBIO MOIYYCHHS] HEOOXOTUMBIX IS pacuéTa JaHHBIX.

[Toctymnenue gocdopa B TOBEpXHOCTHBIE CIIOU MTOYBHI BCIICACTBUE BHIBETPUBAHUS
B PA3JIMYHBIX UCCCAOBAHMIX KOJICOIETCS B qUana3oHe 3Ha4eHui ot 1,5 *1019 go 2*1010
Kr/rof B riobaibHoM MacmuTtabe. IlyreM cymMmupoBaHMsS CKOPOCTEH MEXaHUYECKOH U
XxuMuUeckoi aenypanuu (2*¥10% kr/rox) co cpexunum conepxkanreM Gpocdhopa B 3¢MHOM
xope (0,1%), Hayunoii rpynmoii Jlroka® npeuio’keHo UCIONE30BaTh B KAYECTBE 3HAUCHHUS
TEKyIero BeIBeTpuBaHus (ochopa BenmumHy, paBHyro 2*10'° xr/rox. Komuuectso

! Duce R. A. et al. Global Biogeochemical Cycles. — 1991. — V. 5. — Ne 3. — PP. 193-259.
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dbocdopa, mocTynaromero ¢ MEXaHMIECKON 1 XUMUUECKOH eHyAaIuei, pacCUYnThIBAIOCh
C HWCIOJIb30BAaHUEM 3HAYCHHUS JOJM PacCMaTPUBAEMOW TEPPUTOPUU OT OOIIEMHUPOBOMA
MMOBEPXHOCTH CYIIIH.

OTXOIBl KU3HEACITEILHOCTH >KMBOTHOBOAYECKUX ¢epM H mnrunedadpuk, HX
XpaHEHHWE W JaJbHEHINEe HCMOJb30BaHUEC B KA4eCTBE OPraHUYECKHX YI0OpCHHH,
SBJISIIOTCSI TOCTATOYHO 3HAYMMBIMM HMCTOYHHUKAMHU TOCTYIUICHHs (pocdopcoaepkammmx
COCIMHEHUU B BOJHBIE OOBEKTHL. EcCIM Tpennonox)uTh, 4TO BCe OOpa3oBaBIIMECsS Ha
dbepmax wu mnTuneabpukax OTXOABl JKU3HEACATECIBHOCTH OCTAIOTCS B TIpeaesiax
paccMaTpuBaeMbIX TEPPUTOPHI, TO PACUET S,F MOXKET OBITh PEJICTABIIEH KAK CyMMa BCEX

npousBefeHU Kodddummenta smuccuu  odmero ¢ochopa OTHOTO JTOMAIIHETO
YKMBOTHOT'O j-T'O HAaMMEHOBaHHUs (KI/TOJ) Ha KOJUYECTBO rOJIOB PACCMAaTPUBAEMOTO BHIA
ATHUX KUBOTHBIX. [lo1 onpenenennemM «aoMalIHue >KUBOTHBIE» B paMKax HCCIeI0BaHUs
aBTOPOM TMPHUHITO KOJMUYECTBO T'OJIOB KPYHMHOI'O POraToro CKOTa, CBUHEH M TTHIIBI,
uHpOpMAaIUsl O KOTOPBIX B3ATa W3 ba3el JaHHBIX TOCYJApCTBEHHOW CTATUCTUKU IS
KaxJ0ro cyonekra PO.

COpoc CTOYHBIX BOJ MYHUIUNAIBHBIX NPEINPUATAN SBISETCS OTHUM W3
OCHOBHBIX TOYEYHBIX HMCTOYHUKOB (S;’) 3arpA3HEHHMsl MOBEPXHOCTHBIX BOJA M IIPH
OTCYTCTBHH JIOCTOBEPHBIX JAHHBIX MOHUTOPUHTA MOXKET OBITh PACCYMTAH HA OCHOBAHUU
JAHHBIX O YHCICHHOCTH HACEJCHHSI pacCMaTpUBAEMOI TEPPUTOPWH, YMHOKCHHBIX Ha
K02 dumenT smMuccu (Kj,) XMMHYECKOro BEMIECTBA 11 1 sKuTens, paBHblii 2,7 I/1eHb
wim 0,99 xr/rog docdopa, 1 YMHOXKEHHBIM Ha Oe3pasMepHbIi KodhduuumeHT ki,
XapaKTEepU3YIOIIUK CHIDKEHHUE KOHIEHTPAMU XMMHUYECKUX BEIIECTB B CTOYHBIX BOJAX
MIOCJIE OYHMCTKH, paBHBIN 0,7, Tak Kak OMOIOTHYECKas OYUCTKA MYHHUIIUITATbHBIX CTOYHBIX
BOJI IPUBOJUT K CHIDKEHHIO KOHIIEHTparmu Ha 30 %.

Jlns  ommcaHusi CkopocTd TiepeHoca (ocdopa B pa3IMYHBIX KOMIIOHEHTAX
Oorocdepsl, aBTOPOM HCIIOIB30BANKCH Pa3IMIHbIC KOO (PHUITUEHTHI, UMEIONIE OYKBEHHOE
obo3HaueHue K 1 yka3aHHbIe Ha pUCYHKe | Haj cTpeinkamu, 0003HAYAIOIIMMU TIEPEHOC
dbocdhopa u3 0AHOrO KOMIMOHEHTa Ouochepsl B APYroi, a TakKe BBIHOC 3a MPEIEibl
paccMaTpUBaeMOM CUCTEMBI. TpaHCTpaHWYHBINA mepeHoc (ochopa B BOTHBIX 0OBEKTaX
YUUTBHIBAIICS C TOMOIIBI0 Kod(hduimeHToB yaaneHus Qochopa U3 MPEICTOSIIETO
(kZo+37) wm mocnenyromero (kZ.2t1) 00bekTOB, KOTOpBIE, B CBOIO OHYEPE]b,
PACCUUTHIBAIIMCH KaK OTHOIICHUE CPETHEMHOTOJIETHETO PAcX0/ia BOJBI K 001IeMy 00bEMY
BOJIBI Ul paccMmarpuBaemMoil teppuropur. OO0muii 00bEM BOABI ObLT paccuuTaH st
KaXJ0T0 cyOobekTa PO Ha OCHOBaHMHU JTaHHBIX 00 00bEMaxX pek, 03€p M BOAOXPAHMIIHUIII.
Tak kak B rocyIapCTBEHHBIX IOKJIanaX 00 WCHOJIB30BAHUU M COCTOSIHUU TPUPOTHBIX
PECYPCOB pa3MENIaoTCs JaHHBIC TOJBKO JJIs1 KPYITHBIX PEK, 03¢p U BOJIOXPAHMIIUIIL, a 98
% 03¢p B PO sBusitoTcss HEOONMBIIMMHA M MEJIKOBOJIHBIMU, aBTOPOM OBLIO MPEI0KEHO



paccuuTath OO0BEM TaKMX OOBEKTOB C TMOMOIIBIO SMIHUPUYECKUX 3aBUCHUMOCTEM,
ONHMCaHHBIX B paboTax Mumepa u XenbmcaZ,

Ha ocHoBanmm 3HaueHuss macchl mepeHoca (ocdopa ¢ MbUIBIO B TJI00ATEHOM
Macmrabe, HPeNIoKEeHHOro HaydHol rpymmoii Posembayma® m pasmoro 10° xr/rog,
ko2 duiuent nepeHoca Gochopa ¢ MbUIbIO kJ, o OBLT PaCCUMTAH C MCIOIL30BAHUEM
OTHOUICHUS TUIOMIAIA CEITbCKOX03SIICTBEHHBIX TEPPUTOPUIN pacCMaTPUBAEMOTO CYyOBEKTa
K 00IIEMHUPOBOM MMOBEPXHOCTH CYIIIH.

Brinoc docdopconepkanux BeEMIECTB 3a Mpeleiabl Bogocbopa ¢ MPOAyKTaMu
pacTEHUEBOJACTBA PACCUMTHIBAICS Kak MpousBeleHHEe Koddduimenta BbIHOCA
XMMHYECKOTO BEIIECTBA C pacTUTeIbHOW Maccor kg (kr/m), ypoxairiHoctu U
(xr/(km?*rom)) wm mmomamy A; (kM?), KOTOpYyIO 3aHMMaeT paccMaTpHBaeMast
CEeJbCKOXO3SIICTBEHHAS KYJIbTypa. PeKOMeHTI0BaHHBIEC 3HaUCHUS TapaMeTpa kg SIBISIOTCS
CIIPAaBOYHBIMU  BEJIIMYMHAMH, 3HAYCHHS IUIOMIANCH, 3aHATBIX  OMpPEAeICHHBIMU
CEJIbCKOXO03SMCTBEHHBIMU KYJIbTYpPaMHU, pACCUUTHIBAINCH HA OCHOBAHUU CTATUCTHUYECKUX
JAHHBIX, TPUBEACHHBIX B POCCHIICKOM CTaTHCTHYECKOM €KETOJHUKE ISl KaxKI0Tro
pernona PO.

Koaddunuent nepenoca docdopa, CBA3aHHBIN ¢ aHTPOIIOTEHHBIMH MPOIIECCAMU
(kyse) (1/rom) 1 K03 GUIHEHT, OMKUCHIBAIOIIMIA TepeHoC hocdopa B TOHHBIC OTIOKCHHS
(kyer) (1/T0M), paccUMTHIBAIMCH HA OCHOBAHHMH 3aBUCHMOCTEH, IPUBEICHHBIX B paboTax
Maiiopru* 1 CMUTa COOTBETCTBEHHO.

Jlns pacu€ra ypoBHsSI aHTpomnoreHHOM (ochopHON HArpy3Ku MO MPEAIoKEHHOMN
aBTOPOM METOJHMKE, HEOOXOIMMO HAIMYUE OOJBIIOTO KOJIMYECTBA MEPBUYHBIX JIaHHBIX,
BKJTFOYAs 3HAYCHHSI 00X 00BEMOB TOCTYITHON BOJIBI B CyOBEKTax (peaeparuu, IIomaan
U 00BEMOB BOJHO-OOJOTHBIX YTOJIWW, UIMH PEK M APYTHX MOAOOHBIX MapaMeTpoOB.
[ToMuMO BBICOKOW CTENEHU AOCTOBEPHOCTU HCIIOJIB3YEMBIX JAHHBIX, B HEKOTOPBIX
ciy4asix TpeOOBajJoCh MPOBEICHUE TOTOJHUTEIBHOU 00pabOTKH C IENbIO MPUBEICHUS
HaWJICHHBIX 3HAYCHHM K OJMHAKOBBIM €IUHMIIAM u3MepeHusa. s yHudbukanuu
OMHMCAHHOTO TMpoIlecca aBTOPOM pa3padOTaH MOPSIOK IOMCKa, cOOp M aHamu3a
MEPBUYHBIX JTAHHBIX, IPEACTABICHHBINA HA PUCYHKE 2.

2 Helmes R. et al. International Journal of Life Cycle Assessment. — 2012. — Ne 17. — PP. 646-654.

3 Rosenbaum R. K. et al. International Journal of Life Cycle Assessment. — 2008. — V. 13. — Ne 7. — PP.532 -
546.

4 Mayorga E. et al. Environmental Modelling & Software. — 2010. — V. 25. — PP. 837-853.
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Hauano

Bce

Heo6XxoaMble ArpernposaHue
BblisiB/IeHne Habopa HeoBX0ANMbIX " QiaHHble ** naiigeHHbIx
OaHHbIX HalgeHbI? AaHHbIX
'
MOUCK [aHHbIX B CTATUCTUYECKOM
©KEroAHVKE, rocyAapCTBEHHbIX CTpykTyprpoBaHue,
[oKnaaax, oT4étax NnpotnbHbLIX aHa/ins 1 BblsiB/IEHNE

MUHUCTEPCTB, HaYYHbIX CTaTbAX, BO3MOXHOCTEW NO

IHUMKIONEAUAX, KHWKHBIX N3JaHmax v (. MUCI'IOJ'II:»SOBaHmo
cetn «MHTepHet" HaWAEHHbIX AAaHHbIX

|

MpoBeaeHve AONOMHUTENBHOI
06paboTKM AaHHbIX C NPUMEHEHNEM

pacyéTHbIX METOL0B

l HET

O6paboTaHHbIe
[laHHble

t

Pucynox 2 - [Topsimok moucka, coopa u aHallM3a MePBUYHBIX JaHHBIX

HaliaeHHble
JaHHble MoryT
ObITb UCNONb30BaHbI
ONS POBEAEHUA PacyHETOB
6e3 AoMONHUTE/bHOIA
06paboTkn?

PyuHoli BBOA,
arperMpoBaHHbIX
[AaHHbIX

na
it

[Tocne 00paboOTKM JaHHBIE WCHOJIB30BAIMCH Ui pacu€éra 90 pa3nuyHbIX
napaMeTpoB, HEOOXOMUMBIX [UIS OIpeAeiCHUS 3HAYCHWN YPOBHS AaHTPOIOTECHHOM
dbochopHOl HArpy3KH Ha MPECHOBOJIHBIE OOBEKTHI KaXI0To u3 85 cyOnekToB PO, Ha
OCHOBaHHH KOTOPOTO C(hopMUpOBaHA U 3apErUCTPpUPOBaHa B O(PHUIIMATIEHOM MOpsiaKe 0a3a
JaHHBIX, (parMeHT KOTOpod mpexacraBieH B Tabmune 1. (CBUIETENBCTBO O
rocyaapcTBeHHoU peructpaiuu 6a3sl nanabix RU 2021622068, 04.10.2021. 3asBka Ne
2021621846 ot 03.09.2021). CymmapHO B XOJ€ HCCIEIOBAaHUA HaWAEHO U (WUIIN)
paccuuTaHo nopsiika 38 ThICAY apaMeTpPOB.



Taoimma 1. Ilpumepbl mapaMeTpoB, HCHOJbL30BAHHBIX MPH Ppacyére YpPOBHS
¢pochopHoii Harpy3ku 15 cyoObekToB PD

Ariva (KMZ)

No HaumenoBanue
HcTounnxk
/1 rnapamerpa
[nomwanes TeppuTOpUn N .
1 ta pl;’ p Poccwuiickuii Cratuctuueckuii Exeromank 2020°
okpyra, A;. (km*)
Cpennue Mmuorosetnue | [Ipoext I'ocymapctBenHoro gokiaga «O COCTOSIHUM U 00
2 | 3HaueHus BOJIHBIX | OXpaHe OKpyxarouien cpensl Poccuiickonn denepaunn B
pecypcos, (km3/ron) 2019 romy»®
Brocumeble ynoOpenus
3 ' | Poccus B uudpax. 20197
Ad fer, (kr/ra) wp
4 OO6muit 00beM BOJBI, [TapameTp paccunThIBAJICSA HAa OCHOBAHUY BBIPAKECHHUS:
V, (xkm3) V=V +V
> riv lak+res
O0bem o3ep u
[TapameTp paccuuThIBajiICs HA OCHOBAHUM BBIPAYKCHMUS:
S | BOOOXPAHMJIMIL, v ) L VS
3 lak+res —
Vlak+re51 (KM ) lak+res lak+res
5 O0BEM MarbIX 03€ep, [TapameTp paccuuThIBaiICa HA OCHOBAHUU BBIPAKCHUS:
S 3 S _ 1S
Vlak+res’ (KM ) Vlak+res - Alak+res X 0'001
7 [Lnomane maneix 03€p, | [lapamerp paccuuThIBaiCsa HA OCHOBAHUHU BBIPAKCHUS
S 2 S _ _ gl
Alak+re51 (KM ) Alak+res - Alak+res Alak+res
[TapameTp paccuuThIBajiICs HA OCHOBAHUM BBIPAYKCHMUS:
8 | O6beM pek, V., (kM%) PaveIp p Vo =W XD xL3 P
rivii — YVi i i
9 [[Tupuna BogHOTO [TapameTp paccuuThIBajiICs HA OCHOBAHUM BBIPAYKCHMUS:
o6wekTa, Wi, (M) W; = aw x Q" °
['my6una BogHOTO [TapameTp paccunThIBaiCs HA OCHOBAHUM BBIPAKCHHUS:
10 6 _ bd
o0bekTa, D;, (M) D; = ad X Q;
1 JInvHA BOJHOTO [TapameTp paccunuThIBaiICs HA OCHOBAHUM BBIPAKECHHUS:
— [A. 10
O6'BeKTa, Ll'! (M) Li = Sb X Ai
[TapameTp paccunThIBajiICsS HA OCHOBAHUU BBIPAKCHUS:
12 I'ycrora pedynoii cery, . Lyiy
Grip, (KM/KM?) riv =
riv
[I1owma s pedHoi cetn [TapameTp paccunuThIBajiICsS HA OCHOBAHUM BBIPAYKCHMUS:
13 ’

Ay = Ay — Ajgitres — Asw

5 https://gks.ru/bgd/regl/b20_13/Main.htm
¢ https://www.mnr.gov.ru/upload/iblock/cf1/07_09_2020_M_P_0%20(1)

" Poccus B mdpax. 2019: Kpar. crar. c6./Poccrar — M., 2019. — 549 c.

8 Helmes, R. et al. International Journal of Life Cycle Assessment. — 2012. — Ne 17. — PP. 646-654.
® Miller, Z. F. et al. Hydrology and Earth System Sciences. — 2014. — V. 18. — PP. 4883-4895.

10 Vrosmarty, C. J. et al. Journal of Hydrology. — 2000. — V. 237. — Ne 1. — PP. 17-39.
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B Tpetbeii riaaBe «OreHKa W TPOrHO3MPOBAHHWE aHTPOIOTeHHON (ochopHO
HArpy3Kd Ha TPECHOBOJHBIC OOBEKThI P® mpH pasiauuHBIX CIEHAPUAX» aBTOPOM C
IIOMOIIbI0 HMJUTFOCTPAI[MOHHBIX MaTepHAIOB B BHAE KapThl CTpaHbl (PUCYHOK 30)
NPEJICTABJICHBI TMOJTYYCHHBIE B XOJE JIUCCEPTAIMOHHOTO MCCICAOBAHUS PE3yJIbTaThl
pacuéra ypoBHs hochopHOIt HArpy3Ku 1151 CyObeKTOB PD.

L

a) — pe3ynbTaThl HcchenoBaHus (GochopHON HArpy3kwm B TJI00aTbHOM MaciiTade,
IpeICTaBICHHbIE HAyYHOU rpynmnoi nox pykoBojctBoM Lltedena

0) - pe3ynbTaThl uccienoBanus GpochopHO HArpy3KH, OTyUYEHHBIC B XOE BBHITTOTHEHHUS
JUCCEPTAIIMOHHON pPabOThl, TPEICTABISAIONINE COOOW JTOMOTHUTENbHBIE JaHHBIC TI0
cyobektam PO

Pucynox 3 — Pe3ynbraThl uccnenoBanus pochopHoil Harpy3ku: B riodanbHOM Maciitade,
MpeICTaBlICHHbIE HayYHOU Tpynmoi moa pykoBoacTBoMm llltedena (a); momydeHHbIE B
XO/le  BBIMIOJIHEHMSI  JMCCEPTAMOHHOM  paboThl,  NpPEACTaBIAOIMINE  COOOM
JIOTIOJTHUTEIIbHBIC JTaHHBIE TI0 cyObekTam PD (0)
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NnntocTpalioHHble MaTepuanbl JUIs BU3YaJbHOTO MPEICTABICHUS MOJTYYEHHBIX
pe3yJIbTaTOB BBIMOJHEHBl IO AaHAJIOTUU C pe3ysibTaTaMu uccieqoBaHus ¢GocopHo
Harpy3ku B TJI0OATbHOM MaciiTtabe, MPOBEACHHBIMU HAYYHOM TPYNHoOM TOJ
pykoBoacteoM IlItedenal? (pucynok 3a), ¥ UMEIOT TpH THIIA 30H: 3ej1éHas (Oe30macHast
30Ha) 30Ha, B KOTOPO 3HaUYCHUE TJIaHETAPHOM TPAHUIIbI HE MPEBBIIIACTCS; KENTas (30Ha
MOBBIIIEHHOTO PUCKA) 30HA XapaKTEPU3YET PErHOHbI, B KOTOPHIX IJIaHETapHAas IPaHUIIA
npeBbieHa 6osnee yem B 10 pa3; B permoHax KpacHOM (30HBI BBICOKOTO PUCKa) 30HBI
3HAYCHHUE TUTAHETAPHOM rpaHuIlbl IPEBBIIICHO Oojee ueM B 20 pas.

CpaBHEHHE MOJIYYEHHBIX MPU UCIOJIb30BAaHUM MNPEJI0KEHHON METOAUKN OLIEHKU
YpOBHSL aHTPOINOreHHOW QochopHON HaArpy3kd Ha NPECHOBOAHBIE 00BEKTH PD ¢
JaHHBIMM MOHUTOPHMHTa TPHUBEACHO Ha pucyHke 4. BenauunHa OTHOCHUTEIHHOMU
HNOTPEMIHOCTU cOCTaBISIET 32 %, YTO ABJIAETCS IOCTATOYHBIM YPOBHEM JOCTOBEPHOCTU
JUTA IPEJIOAKECHHON METOIUKH.

MypmaHcKast 06.1acTh

Jlanuere MonntopuHra (B gomix [TJIK, mr/m): 1-2
Pacuérnbie snauenus (B nossix [TJIK, mr/n): 0,42

CBepITIOBCKASA 00 IACTH
Jlannbie MonuTopunra (B gossix ITJIK, mr/m): 4-8
Pacuétnpie sHauenus (B momax [IJIK. mr/m): 5,75

BoIrorpajickas 06/acts 3adaiikaabcxnii kpaii

Jlannple MmonuTopuHra (B qomwix 1K, mr/m): 2-4 Jlanupie Monutopuara (B nomix K, mr/m): 2-4

Pacuérnrie 3Hauenns (B gomsx TTJIK. mr/m): 2,12 Pacuérnsie sHauenns (B noaax [TJIK, mr/m): 2,94
PI/ICYHOK 4 — CpaBHeHI/Ie IMOJIYUYCHHBIX IIPU pacqéTe pe3yjabTaTOB C JAaHHBIMU
MOHHUTOpHHIA

OrneHka NocaeICTBUN BHEAPEHUS TUIaHA 10 YBEIIMYCHUIO 00bEMOB TOTPEOICHHUS
dochopHbIX yIo0peHuit (pUCyHOK 5), yTBEpKAEHHOTO pacnopsbkeHueM [IpaBuTenncTBa
Poccuiickoit denepanmu ot 29 mapra 2018 1. No 532-p, B COOTBETCTBUU C KOTOPHIM
MaKCHUMAaJIbHBIN TIPUPOCT, KaK OKumaeTcs, OyaeT umeTh Mecto B KpacHomapckoM kpae
(+23%, 82 mmH ToHH), CtaBponoiasckoMm kpae (+30% k yposaio 2018 1., wnu +64 miuH
ToHH), TamboBckoit oonactu (+40%, 50 muH ToHH), Bpanckoit obnactu (+23%, 18 miaH
ToHH), PectyOnuke Tatapcran (+19%, 28 mun ToHH), OpioBckoit o6mactu (+23%, 23
MJIH TOHH), PocToBckoit o6nactu (+13%, 35 mitH TOHH), oka3ana uto B benropoackoii u
Kypckoit obnactsix, Kpacnomapckom kpae u KapauaeBo-Uepkecckoit PecmyOinuke

11 Steffen W. et al. THE ANTHROPOCENE REVIEW. — 2015. — PP. 1-18.
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JIOIMYCTUMBIN YyPOBEHb aHTPOINOTeHHOU (ocPOpHOI Harpy3Ku OyAeT MpeBbIlIeH Oosee
yeM B 10 pa3, a B CTaBpOINOJBCKOM Kpae IOMYCTHUMbIH ypOBEHb Harpy3ku Oyjaer
npeBsiiieH Oosiee ueM B 20 pa3, 4TO MOXKET MIPUBECTH K HETAaTUBHBIM MOCIEACTBUSIM U3-
3a CHW)KEHHUS JOCTYITHOCTH BOJIHBIX PECYPCOB B YKA3aHHBIX PETMOHAX.

1o 1,00 1.01 -5,00 5.01 - 10,00 10.01 - 15,00 15,01 - 20,00 Gonee 20

®ocdopHas Harpy3Kka Ha NPecHOBOHbIe 00beKThI, (Be3pasMepHas Be4HHA)
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Cesepuas Oceris - Amumx ‘Icqmcmpccn)&mn Cenepuas Oceris - Ananns q""“cml’“")“""“
YBeandeHHe 00bEMOB moTpedaenns ¢pochopHBIX
Texkymee cocrognue (2019 rox) yao6pennii (2030 rox)

Pucynox 5 - OrmeHka MNOCHEACTBUII BHEAPEHHUs IUIAHA MO YBEIMYECHHIO OO0BEMOB

notpebnerus pocopHbIX yaoopenuii Ha iepuo 2030 r.

HpuMeltaHue.‘ HAUMEHOBAHUA PECUOHO8, 6 KOMOPbIX NPOUOULTIO USMEHEHUE YPOBH HACPY3KU, o06o3Hauenvl Ha PUCYHKe
Kkpachvim ysemom (Beneopoockas obnacme, Yensbunckas obracme, Kapauaeso-Ueprecckas pecnybonuxa, Cesepras
Ocemus — Ananus)

Hayunoii rpynmoit mox pykoBoAcTBoM Bopocmarpu omyOnukoBaH MpPOTHO3
JIOCTYNHOCTH BOJIHBIX PECYPCOB?, Pe3ysbTaThl KOTOPOTO MOKA3hIBAIOT IIOBCEMECTHOE
CHIDKEHHME JOCTYITHOCTH BOJHBIX PECYpPCOB B INIOOATBHOM MacuiTabe NMpH YBEIMYCHUU
TaKUX MapaMeTpOB KaK YUCIEHHOCTb HACEJICHHUS IJIAaHETHI U INT00AbHbIe KIMMaTHUECKUe
U3MEHEHUs. Y BelnueHNe YPOBHs aHTPONOreHHOM (hochOpHOM HArPy3KH TaKKe MPUBEIET
K YXYALIEHUIO KadecTBA M CHW)KEHUIO YPOBHSA JOCTYHHOCTH IpEecHOW BoAabl. /[l
HOJTBEPKIACHUST JAHHOTO IMPEAINOJOKEHUSI OTHOCUTENbHO Teppuropun Pd, Obuiu
IPOM3BEIEHBI pacu€Thl yPOBHS aHTpONOTreHHO! (hochopHOil Harpy3ku Ha iepuo 10 2045
rojfia, BKJIOYAIOIIME B ce0s Takue MapaMeTpbl Kak KIMMaTHYECKUEe H3MEHEHUS U
yBeIMYeHHE 00beMOB MOTpeOaeHUS (OCHOPHBIX YAOOPECHHIA.

B xadectBe Hambosiee JOCTOBEPHOW MOJENH, OMNMCHIBAIOLIEH TI100aIbHBIE
KJIMMaTHYeCKHUe U3MEHEeHHMsI, BbIOpaHa MO/iesb 001el UPKYISIUA aTMochepsl U OKeaHa
(MOIIAO), co3nannas B pamkax npoekra CMIP5'3, B xauecTBe 0CHOBHOTO mapamerpa,

12 Vorosmarty C.J. et al. Science. — 2000. — V. 289. — PP. 284-288.
13 URL: https://www.wcrp-climate.org/wgcm-cmip/wgem-cmip5
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OMKCHIBAIOIIETO TJIOOANbHbIE KIMMATHYECKUE U3MEHEHHs B paMKax JaHHOIO
ucclie/IoBaHUsA, Obula BbBIOpaHAa BEIMYMHA E€XKETOJAHOTO KOJMYECTBA BBINAJAIOIINX
0CaJIKOB, Ha OCHOBAHHMH 3HAYECHUU KOTOPOH MPOMU3BEIEH MepecuéT 001mero oobEmMa BOIbI
JUIsL  pacCMaTpUBaeMbIX TeppUTOpHUil. BusyanpbHOe mpeacTaBlieHHE MOJYyYEHHBIX
pe3yIbTaTOB MPUBEICHO HA PUCYHKE 6.

Heobxoaumo OTMETHTH, YTO nJisi OOJBUIMHCTBA PETHOHOB KIMMATHYECKUE
U3MEHEHUs OyAyT UMEThb MOJIOKUTEIbHBIN 3(PPEKT, Tak Kak 3a CUET YBETUUECHHUS 001Ero
00BbEMa BOJIbI MTPOUBOUIET CHIDKEHHUE YPOBHS aHTpornoreHHoi GocdopHoit Harpy3ku. Ho
Jla)ke HEeCMOTpPSl Ha yBeJIMYeHHe oOmiero o0béMa BOJAbI, B KOHTEKCTE KIMMAaTHYECKHX
U3MEHEHUH, TOMYCTUMBINA YpOBEHb Harpy3ku B YensaOuHcKoil o6actu OyAeT MpeBbIlIeH
B 5 pa3, a B CtaBponoJsibckoM Kpae - B 20 pas3.

10 1,00 1,01 -5,00 5.01-10,00 10,01 - 15,00 15.01 —20.00 Gonee 20

DQocdopHas Harpys3ka Ha PeCcHOBOAHbIe 00beKTsl, (Ge3pasMepHad BeIHYHHA)

Kammnnrpanckas o6aacts

. %

Mockoscxas m‘
Tynsckas 'hw

ICKAS

Kammuurpanckas ofmacrs

JlenuwTpanckas ofnac

M macmodn‘
Tyn n,uuoé CTh

Hiw
Kypckas o6nacts Kypckas o6nacrs

Pecny G 1 On

Bearoponckas o6aacts Bearopoackas o6nacts

Bopose#ckas oGmacTs Tlemsenckas Boponewxcxas o6nacts TTersencras o6
Ouscxas obnacts Uennbuncaaw ofaicTs
KpacHozapcii Kp: Kpacronapcxuit xp:
nons ekt kpaft ‘n noms ek Kpait
Knpa-«aeno—‘kpneccmx P Kapadaeso-tepreccxas Pec

'qucucm peciryGmixa Cesepran Ocerus - Mmm/ﬁc‘lcmm pecnyCmixa

Cesepraz Oceria - -’\.nmuu

Texymee cocrosaue (2019 rox) Knamataueckne a3menenns (2045 rox)

Pucynok 6 - OnieHka BIUSHUS KIMMAaTHYECKUX U3MEHEHHUN Ha YPOBEHb aHTPOTIOTCHHOMN
dbocdopHoit Harpy3ku Ha niepuon 2045 r.

Ilpumeyanue: HAUMEHOBAHUA PECUOHO8, 8 KOMOPBIX NPOUOULIO USMEHEHUE YPOBHS HASPY3KU, 0O03HAUEHbl HA PUCYHKE
Kpachvim yeemom (Boponeoicckas obracme, Kanununepadckas obnacme, Jlenunepaockas obnacms, Huosicecopoockas
obnacmes, [lenzenckasn obnacmo, Tynvckas obnacme, Yensbunckas obaacms, Pecnyoruxa Mapuii On)

Jlis peruoHOB, B KOTOPHIX YpPOBEHb JOMYCTHUMOM aHTPONOreHHOW (ochopHoi
Harpy3ku 1ipeBeiieH B 10 u Oomee pa3, aBTOPOM HCCIEAOBaHUS MPOBEIEH
NETaTM3UPOBAHHBIN  aHaMM3 BKJIaJa MCTOYHHKOB mocTtyruieHus  (Gocdopa B
dbopMupoBaHUE YPOBHS HArpy3kd (PUCYHOK /), KOTOPBIM TOKa3al, 4YTO JUIsl TaKHX
obnacreit kak benroponckas, bpsHckas u JleHWHTrpajackas 3HAYUTEIbHBIN BKJIAJ B
(dbopMupoBaHue Harpy3Kd MOT'YT BHOCUTb HE TOJIBKO MUHEpaJbHbIE, HO U OPraHUYeCKHe
yA0OpeHwUs.
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Bku1ajg HCTOYHMKOB nocrymnieHusi pochopa B popmMupoBanue ypoBHs
HArpy3Ku
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Pucynok 7 - Bxian uctouHukoB mnoctymieHus docdopa B (HopMHUpPOBaHHE YpPOBHS
Harpy3Ku

B 3akil04eHMM aBTOPOM M3Jarar0TCsl BbIBOJBI, PE3YJIbTAThl, MPEIJIOKEHUS U
npakTU4YecKue pekomenaanmu. Huke npuBeeHbl OCHOBHBIC U3 HUX.

1. PazpaGoTanHas aBTOpPOM HCCIEJAOBaHUS METOJUKA OLICGHKH  YPOBHSA
AQHTPOIIOTEHHON (pocPOopHON HArpy3KM Ha TPECHOBOJHBIE OOBEKTHI Poccuiickoii
®denepanuu MO3BOJSET OCYIIECTBISATh MEPBUYHYIO OLEHKY COCTOSIHMSI BOAHBIX CHUCTEM
PETHOHOB, a TAKXKE TaET BOZMOXXHOCTh UCIIOIH30BATh PA3IMUHbBIE HCXOIHBIC CIIECHAPHH.

2. AHanu3 ¥ MPOTHO3UPOBAHUE YPOBHSI aHTPONOTeHHON (ochopHOI HArpys3ku, C
y4eTOM M3MEHEHHs] 00beMOB NOTpeOiaeHus PochopHbIX YAOOPEHUH U KIMMaTUYECKUX
napameTpoB, Mokazayiu, 4To K 2045 roay yBelIMYEHHE HArpy3Kd Ha IMPECHOBOJIHBIE
00BeKThl crnenyrommx cyobektoB Pd: benropoackas u YensOuHckas oOnacTw,
KpacHomapckuit u CraBpononbekuii kpasi, PecnyOnuku Apnsiress u  Kapauaeso-
Yepkeccust.

3. TlpennoxxeHHas MeTOAMKa pacyETOB HCIOJIb30BaHa B KAadyeCTBE OJIHOTO W3
KOMITOHEHTOB JIJIsl OLIEHKH COCTOSIHUSI TPOMBIIIICHHBIX IJIOIAJ0K U MPUHSATHS PEIICHUI
0  HEOOXOIMMOCTH  TIPOBEIEHHUS  JIOTIOJHUTEIBHBIX  WHKEHEPHO-TEXHUYECKUX
MEPONPUATUN C LIETBI0 YIYUIIeHHUs SKOJIOIMUYECKUX TOKa3aTejel Ha MPOMBIIUICHHBIX
riomaakax npeanpuatuii-uaeHoB Accouuanuu «KPOCXNUMPEAKTHB».
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