YrnepoaHbim banaHc:
n33, MNpoueccHoe MoaenumposaHue u UM

NMykanbuuk Mapusa
ctapwuumm npenopasarens Jlaboparopum LincbpoBoro cenbCcKoro Xxo3amcrTBa,
pykosoauTtenb HanpasneHma «Arpo» LUK HTU «MHTepHeT Bewen»

S ko It1e ch Digital Agro Lab



KpaTtkoe cogep>xaHue

1. Peannsauuga knumatmndeckon nosecTtku B PO

2. KapboHOoBbIE MOSIUIOHbI: rAE, YTO, 3a4emM?

3. lNoaxoabl K oLueHKe yrrnepoaHoro banaHca:
- AlnctaHUMOHHbIE MeTOoAbl 30HAMPOBaHMS 3emnun ([133)
- [1poueccHble mogenu

- [MbpnaHblie moaenu
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Bio

Kangmnaoat omnonornyeckmnx Hayk (MY nm M.B. JlomoHocoBa)

Pykosogutenb rpynnbl «Arpo» LUK HTU «becnposogHaa cBA3b n
MHTepHeT Bewen», Ckontex

CrtapLwuun npenogaBaTtesns Jlabopatopum umdpoBOro CENbCKOro
xo3aucrtea, Ckonrtex

Tensor Fields, CEO

Cneuuanuct B obnactu npMmeHeHnsa malinmHHoro ooyvenus, M
N KOMMNbIOTEPHOIO 3PEHUA AN CENbCKOro X03sIMCTBa

PaboTtana noct gokom B HellckoM YHUBEPCUTETE €CTECTBEHHbIX
HayK ([para) B o06nactu oLeHKM Ka4ecTBa OKpYyxatoLLen cpebl

ABTOp Oorsiee 59 peueH3npyemMbiX HayYHbIX Nydbnukauum
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Fno6anbHoOe nameHeHue KJimmarTa

THE GREENHOUSE EFFECT

Some solar radiation Some of the infrared radiation

s reflected by / passes through the atmosphere.
Earth and the . Some is absorbed by greenhouse
atmosphere ‘ 4 gases and re-emitted in all directions
\ . 4 by the atmosphere. The effect of
4 this is to warm Earth’s

I EENRGL

\ Earth's Surface lower atmosphere_

¢ V4 Atmosphere

N

|

Some radiation
Is absorbed

by Earth’s
surface and
warms it

* ictouHuk: The Royal Society: Basics of Climate change

B nepunopg 1880-2012 rogoB cpegHsia rnobarnbHas
TemriepaTtypa nosbicusacbk Ha 0,85 °C

CpegHasa rnobanbHaa Temneparypa NnpaMmo 3aBUCUT OT
KOHLIeHTpauun napHukoBbix ra3os (I'1) B atmocdepe
3emMnun

C Havana nHaycTpuanbHOW 3Mnoxu KoHueHTpauua NI
NOCTOAHHO YBENNYMNBAETCH

OcHosHble 1IN — H,0, CO,, CH,, O;

Digital Agro Lab
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https://royalsociety.org/topics-policy/projects/climate-change-evidence-causes/basics-of-climate-change/

NMocnepcTeua rmodanbHoe N3aMeHeHe KJimMmara

Digital Agro Lab
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Mepbl 60pbObI: rNobdarnbHble cornalleHus

PamoyHasa koHBeHUuss1 OOH 06 nameHeHuun MapuxKckoe cornalieHue
knumata (PKUK) Llenb - ynepkaTb NOBbILLIEHWE
Llernb - He gonycTuTb «ONacHoOro rmobanbHOM TemnepaTypbl B 3TOM
aHTPOMNOreHHOro BO3JENCTBUSA Ha Beke B npegenax 2 °C n nonbiTaTbCH
KNMMMaTU4ECKY0 CUCTEMY» CHU3UTb 3TOT nokasatenb Ao 1,5 °C.
1997
1992 2016

Kuotckmnun npotokon Kk PKUK

Llenb — 06s3aTb y4aCTHUKOB
[IpoTOKOMa cokpaTuTb BbiOpock! [T

Skoltech 22




OCHOBHbIE A OKYMEHTDI

®3 “O patudunkaumm pamovyHon koHBeHUMM OOH 06 nameHeHun knumata” Ne34-d3 ot 04.11.1994

[1TnaH peann3aunn KoMnnekca Mep no COBEPLLEHCTBOBAHMNIO rOCYyJapCTBEHHOIO perynmpoBaHns BbIDPOCOB
NapHUKOBBLIX ra3oB M NOAroToBKU K paTndounkaummn lNapukckoro cornatlueHus (pacnopsxeHmem ot 3 Hosi6ps 2016
r. Ne 2344-p)

Yka3 lNpe3nagenHTta Poccumckon depepaumnm ot 01.12.2016 r. Ne 642 O CtpaTternm Hay4HO-TEXHOSIOMMYECKOro
pa3utna Poccunckom ®epepaunm

PacnopsxeHune lNpasutenbctBa PP oT 25 nekadbpa 2019 r. Ne 3183-p O0 yTBEpPKOAEHUMN HALIMOHANLHOIO MniaHa
MepPOonpUATUA NEPBOro 3Tana aganTtaunun K UIsSMeHeHUaM Knmmarta Ha nepuoa ao 2022 .

Ykas [NpeasngeHta Poccumckon ®egepaumm ot 8 dpeBpans 2021 Ne 76 «O mepax no peanusauum
rocygapCTBEHHOW Hay4YHO-TEXHUYECKOW NOSIUTUKM B 0ONAacTn aKonormdeckoro passutnsa Poccunckomn ®egepauinm
N KNnMMaTU4eCcknx nsSMeHeHum»

[Tpnka3 MuHobpHaykn Poccum ot 5 dpeBpansa 2021 r. Ne 74 «O nonuroHax gns pa3padboTkn 1 ncrbiTaHum
TEXHOIOIMM KOHTPONS YrnepoaHoro darnaHca»

Digital Agro Lab
Mariia Pukalchik
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Mepbl 60pbObI — YTO 3HAUUT gna PO

P® npuHsana obssatenbcTea
CHU3NTb BbIDPOCHI MNapHMKOBbIX
rasoB Kk 2030 rogy Ha 25 % no
cpaBHeHUo ¢ ypoBHeEM 1990
roga. YctaHoBNEeHbl NOPOoroBble
3Ha4YeHUs1 — NMIMMUTbI BbIODPOCOB

0119 TEPPUTOPUN.

PaspabaTbiBaeTcsa cTpaTerus
nepexoga Ha 6e3-yrnepoaHyto
9KOHOMMUKY. [1pOeKT Ha
PACCMOTPEHUN COBMECTHO C P3
Ne 1116605-7 “O6 orpaHnyeHum
BbIOPOCOB NAaPHUKOBbIX ra3oB”

PaccmaTpuBaeTcsa co3gaHue
HauMoHasrIbHOU CUCTEMDbI

pac4yeTa yrnepoaHoro

oroopxketa ana PO — Kak OKHO
BXO[a Ha PbIHOK YrrnepoaHbIX

eaNHULL

Skoltech
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Mariia Pukalchik



bu3Hec vs Mepbl 60pbLOLI

ToproBns KBOTaMM Ha 3MMUCCUM NAPHUKOBLIX rasoB (emissions trade systems/schemes, ETS) — pbIHOYHBLIN

MHCTPYMEHT CHUXKEHUSI BbIOPOCOB NAapHUKOBBLIX ra3oB B aTMmocdepy.

PaspaboTka npoekta EBponeuckoro 3akoHa o knumarte (European Climate Law). OH BBOAUT. TpaHCrpaHUYHbLIN
yrnepoaHbiu Hanor EBpocoro3a Ha nmnopt (EU carbon border tax) — TamoXeHHble MOLWMMHBLI HA «YyrnepogHbIn

cneg» umnoptupyemon B EBpony npoaykumm 1 cbipbs U3 CTPaH, HE MMEIOLMX YrIepoaHOro perynnpoBaHus.

“Cnenble 30HbI” KaK 0600CHOBaHue Ans pa3pabdboTKu
. B Poccun pencrteytowada ETS He 3anyLieHa.
. B ctpaHax, roe ETS He BHegpeHbl, Heobxogmma OLEHKa TeKyllero “owoaxera’, paspaboTka CUCTEMBI

BepuduKkaumm (*nonyyveHne akkpeguTauum ana BepmuuumnpyronXx CTPYKTyp)

Skoltech i



Kap6oHoBble nonuroHbl B PO

JQKcnepTHbIM coBeTOM Npu MmnHMCTEpCTBE Hayku 1 BbicLLero obpasosaHmna PO no Bonpocam pas3BUTUS
TEXHOMNOIMMN KOHTPONS yrrnepoaHoro 6anaHca yTBepXaeHbl NnporpaMmmMbl pa3BUTUSA KapOOHOBbIX
MOSIMTOHOB B PErMOoHax, ABNSALWMXCA y4aCTHUKaMM NUITOTHOro npoekta MmnHobpHaykn Poccumn®

9 [lonuroH yteepxaeH

“PoCSIHK @ HoBble y4YaCTHUKM

0

MIY/KOY/AHpekc
« TaTHE(PTEXUMUHBECT-XOSAUHI»
KpacHogapcKkui «Ypan-KapboH» Caxavnvm
kpan/Ctrl2GO ¢ TioMenL/ ’
9 9CI/1 BYP
9 YeueHcKkas «KapboHoBbIN

pecnybnuka nonurod HHY»

Diaital A Lab

* 3acepaHue ot 15 nrona 2021 ropa




Knuvatundyeckue nccnepgosaHvs B PO

OTKpbITbIe AaHHblIe MexayHapoaHou CeTn No OOHapyXeHUto
nameHeHuu coctasa atmocdepsl (NDACC)

Measurement Stations
Select a station on the map or in the list to access its public data.
Filter by:
- HEMISPHERE INSTRUMENT
- Q Northern Hemisphere Brewer
Southern Hemisphere Dobson

FTIR Spectrometer
LATITUDINAL BAND

i Lidar
q Subtropics and Tropics

Microwave Radiometer

Mid Latitude

% Sonde
High Latitude
NI N RUSSIA .
Q = UV Spectroradiometer
= INSIRUMENTIAIS UV/Visible Spectrometer
9 N Active

Clear all

Inactive

Campaign

UKRAINE

KAZAKHSTAN
Q MONGOLIA
GOBI DESERT

Q Leaflet | Tiles © Esri

CTaHUuMM MOHUTOPUHra, AaHHbIE C KOTOPbIX 0006LatTca B oT4yeTax PocrmapomeTta: Tepubepka, HoBbin nopT, Tukcu,

CaHkT-IleTepbypr, OOHMHCK + BbIWKK NpoekTa Fluxnet
Skoltech
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OO0OLwasa cTparerus y aTarbl 3anyckKa
KINMMaTU4YEeCKUX NPOEKTOB

OnuncaHune TexHonormu

1

OnuncaHne rpaHuy

1

OnncaHne 6a3oBou NNHUNU

1

OnncaHue nnaHa MOHUTOPUHra

|

PacuyeT BbIOpOCOB 1 NOrnNoLeHNN

\ 4
*Bepudumkaumns

Skoltech
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[noGanbHbIV LK yrnepoaa: OCHOBHbIE MyJibl U MOTOKWU

Coal includes
carbon derived
from organic

remains

Animals eat
plants or other

animals (or both),
storing carbon in

CO, released by
animal respiration

CO, released
by combustion

CO, released
by automobiles

- '.

Coal mine __&& %
R R

their tissues

Carbon buried in
animal remains

Carbon released by
decomposition of animals

KEY

= Carbon movement

CO, released by
plant respiration

CO, absorbed by
photosynthesis

Carbon stored in plant tissues

CO, released by
volcanic eruption

CO, dissolved
in water

Carbon released
by decomposition
of plants

Carbon buried
in plant remains

== Human carbon

THE CARBON CYCLE

Weathering and erosion

transformation

The main reservoirs of carbon are the atmosphere,
the ocean, and vegetation, soils, and detritus on land. Marine
life represents a very small carbon reservoir. On multi-

millennial time scales, geologic reservoirs also become
important. Various processes transfer carbon between these
reservoirs, including photosynthesis and respiration, ocean-—
atmosphere gas exchange, and ocean mixing.

Rivers carry eroded
carbon to the ocean

CO, in rain
weathers rocks

CO, absorbed by
photosynthesis

Air-sea CO,
exchange

Carbon moves
from sediment
to oil and gas

Carbon released by marine
organism decomposition

CO, released by combustion

Oil and gas extraction

CO, released by marine
organism respiration

Carbon in
remains of
organisms

Sediment

Carbon in
sediment turns
into limestone

, and organic-rich
Oil and gas shale

Skoltech
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JJIEMEHTbI CUCTEMbI MOHUTOPUHIa
(Ha npumepe npoekTa Fluxnet)

a llynscaymMoHHbIe namepeHusa notokos [

0 PagnaunoHHbIn banaHc — nMpaHoMeTpbl U banaHcomMmepbl HA OCHOBE
TEPMOISIEMEHTOB

aQ KopotkoBonHoBas pagmnaumna n AP: LI-200, LI-190SA, LI-191R
a [lloTok Tenna B NOYBY — OAUCKN U TEPMOMETPbI

aQ ®dotocuHTes: LI-6400/XT

a [llotok CO2 13 noysbl: LI-8100/A, LI-8150

Q JluctoBon nHaekc: LI-3000C, LAI-2200

NcTtouHuk: bypba, I'. I'., KypbaToBa, HO. A., Kypuuesa, O. A., Asunos, B. K., & MamkuH, B. B. (2016). MeToa TypbyneHTHbIX nynbcaunn. KpaTtkoe

Digital Agrodab
Mariia Pukalchik
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JlecHble cuctembl U OKrODKET yrnepopaa

co,

11]
i

Mec Boipy6Ka/ Mopocnb/
OcTaTKn OepeBLEB rieconocagka

Skoltech

Digital Agro Lab
Mariia Pukalchik
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JlecHble cuctembl U OKrODKET yrnepopaa

Living Organisms - ~ Climate

Animal and insect dynamics Within-patch gradients
e.g. herbivory, insect outbreaks Landscape-level heterogeneity
Local human population growth Long-term variability and change

| Forest Ecosystem |
Carbon Storage |

/

Elevation Land management practices
Slope Market prices for wood and land
Aspect Agricultural subsidies
Soil quality Conservation incentives and
Natural landscape change sanctions
“~ - -
Skoltech 72750



JlecHble cuctembl U OKrODKET yrnepopaa

Net Greenhouse Gas Fluxes

from Forests
Mt COze yr' (2001-2019)

. 0.17 (source)

=0 (neutral)

— -0.087  (sink)

Nctounuk: Harris, N.L., Gibbs, D.A., Baccini, A. et al. Global maps of twenty-first century forest carbon fluxes. Nat. Clim. Chang. 11, 234-240 (2021).

Digital Agro Lab
Mariia Pukalchik
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Kap6oHoBble NonMroHbl Kak padbpuka AaHHbIX

— [1aHHbIEe

oL

— . Anroputmbi n NO

GnbnnMoTekn no MallMHHOMY ODYy4YEeHUIo
6nonnoTekn No rnyookomy obyveHuto

+ [TIpoueccHble Mogenu/cumynaTopbl

St

. — - OGecneumBawwWme/noaaep>XBarLme
TEeXHONOornm

Kamepsbl U ceHcopbl, gaTynkn, GPU, poboThil...

Digital Agro Lab
Mariia Pukalchik
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TpaguunoHHas onepaunoHHass cuctTema
padoTbl C AaHHbIMIA

TpagnuUMOHHO, rpynmnbl y4eHbIX cCOOUpatoT AaHHble HerlocriedosamesibHO, pa3oersiss i U30/IUPYys UX B XpaHunuuia rno

nogpasgeneHuam n brnarogaps Ncnosfb3yeMbiM y3KocreuuanbHbiM npunoxeHmnam n AT-cnctemam.

XpaHunnuiie 1 XpaHunnuie 2 XpaHunnuwe N

Digital Agro Lab
Mariia Pukalchik
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JTanbl Npeoobpa3oBaHUn moaenun padoTbl C AAHHbIMW

BnuaHue Ha NPOU3BOAUTENbHOCTDb

a8e

s

Kenc 1] Kenc 2| Kenc 3

dabpuka gaHHbIX

LIeHTp AaHHbIX

[TMNOTHbLIN NPOEKT

XpaHunuiia

ynyduwieHue

[leMoHcTpauyuns

dtanbl TpaHcppMaumnm

OnTumMmmnsayms TpaHcdopmaums

Skoltec

‘ [1aHHble

S

[j XpaHunuie

\ Kenc

Dlgltal Agro Lab
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MeToaukun oueHKU oropxeTa yrnepoaa

033 /

/IHBeHTapU3aLINA ObpaboTka n3obpaxeHunn

[TpoueccHbie moaenu/
Cumynsatopbl

NctouHuk: Piao S, Fang J, Ciais P, Peylin P, Huang Y, Sitch S, Wang T (2009) The carbon balance of terrestrial
ecosystems in China. Nature 458:1009-1013. https://doi. org/10.1038/nature07944

Digital Agro Lab
Mariia Pukalchik
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NHBeHTapu3aunoHHble MeToAbl OLleHKW
oropKeTa yrnepoaa

OueHka cpeaHen Ob6bLeEMHbIV METOL
bnomaccsl

PerpeccnoHHble
noaxoabl MO OLEeHKE
buomacchbl OTAOESIbHbIX
NepeBLEB

Digital Agro Lab
Mariia Pukalchik
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NHBeHTapu3aLnoHHbIN MeTo 4 OLleHKUN: use case

BxogHble napameTpbl

Moaenb

Output

Twn neca, cBOMCTBa OEPEBLEB
(onameTp, S, cpegHee
KOJINYECTBO AEPEBLEB Ha
NCMNbITAHHOM Yy4acTKe, BbICOKas,
NJIOTHOCTb OPEBECUHBI,
copep>kaHune yrnepoaa B
OpeBECUHE)

[louBa: cogep>kaHune yrnepopa B
no4yBe (NMUTepaTypHble OaHHbIE)

MHBeHTapu3auMoOHHbIe

nccrnenoBaHusa + NMIMHEUHbIE

perpeccum

HeTTOo yrnepogHbin cnen
bnomacchol

HeTtTo0 yrnepogHbii cneg noys

Total carbon uptake = total
carbon uptake (forest + soil)

3aecOBCKUH paiioH

"

£ bypcons Bap.uayn
OCnas ropog ;

0 BnamseugHka

{ Aneick

Anmatickut kpati

O Manurosoe O3epo
{PyBupsck

Kazaxcmau

A © 3memHoropcK

1 ) o7 A s 5"t'(emepoe%n':m 061,
Hoeocubupckan oon. 0 (_A// RT"
’ jAﬁ you ﬁ”m
o O Kamensha-06u € Tanbmetka oMo
f \\ ;( ¢ benoapex

O HosoanTaiick

/_/ Pecn. Anmaii

¢
%0
0
Ll #
g
© Buitck l‘

O Benoxypugc}a

]
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NHBeHTapu3aLnoHHbIN MeTo 4 OLleHKU: use case

3anac OpeBecUuHbl NeCHbIX HacaXxaeHun Ha 1 ra, onpegeneHHbin B cooTBeTcTBUM € N.107, @ MUMEHHO:

M=K-G-(3+H)

M - 3anac gpeBecuHbl Ha 1 ra, m3;

K — nonpaBo4HbI KO DUUNEHT, OS89 COCHbI, IMCTBEHHULIbI, 6€PE3bl, OCUHbI, OJIbX CEPOW, NnMbl, Ayba n
rpaba paseH 0,4, opns octanbHbIX AgepeBbes - 0,44;

G — cpegHee apudmMeTMYeCcKoe OT HAaTYPHbIX U3MEPEHUN AnamMeTpoB cTBona Ha 1IMa, m?;

H - cpegHas BbicOTa OePEBLEB B Ieconocaake, m.

G:J.ZGZ-:J.Z—“'YL') :WTJZ(di)z

’1,:]. ’1,:]_ Z:].

Digital Agro Lab
Mariia Pukalchik
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NHBeHTapu3aLnoHHbIN MeTo 4 OLleHKUN: use case

2

# = WTJZ(dz')Q

[

G=J-3 G, =J-

[
1=1

J=250 - KOOPULMEHT nepecyeTa HaTypHOU nnowagm Ha oAHOM 3TafIoOHHOM y4yacTKe B HAaTYpHYIO nnowiaab Ha 1
ra 1 ha (10000 m4/40m?);

| — KONIM4YecTBO AepeBbLEB Ha 3TaNlOHHOM y4yacTKe, LUT;

G, - nfiowagb nonepevyHoro ceveHns i-ro cTBona gepesa, m2;
d. - anameTp cTBONA | AepeBa, m;

h; — BbicOoTa | gepeBa, m.

Digital Agro Lab
Mariia Pukalchik
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Carbon absorption by soils: use case

[ns pacyeTa ucnosnb3dyeTcss MHoOPMaLNUs O TUNE MOYBbl N BPEMEHMU, NpoLleLleM C MOMEHTAa NpeKpaLLeHuns
006paboTKN NaxXOTHOW MOYBHI.

B ocHOBY pacyeTa NOYBEHHOrO yrriepoaa Ang cepon necHou noyskl nerna gpopmyna (Tabnuua 1, ctp.364,
KypraHos n gp., 2010):

BS = —601n(Y) + 261

BS - ckopocTb HakonneHus yrnepoga B crioe no4sbl 0-20 0-20cm, gC/m? year
Y — Bpems, npowiegliee ¢ MOMEHTa NpekpaLleHns oopadboTKn NoYBbI.

Digital Agro Lab
Mariia Pukalchik
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N33 n o6padboTKa n3oopa>keHnm

. Dominant species

Pine
.\ I Spruce
7 Birch

| e
3oyears, 17m " 90 years,27m . 10 years

+ :

Digital Agro Lab
Mariia Pukalchik
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MopenupoBaHue NoTokoB Il 3 pa3InYHbIX 3KOCUCTEM
(Nnpymepbl)

Yasso, ROMUL, DNDC, MONICA, DAYCENT — ons oueHkn KOMMNOHEHTOB OMOre0OXMMmMYeCcKkoro Unkna u

CUMynNAUMKY NMOTOKOB yrnepoda u asota Mexay atMmocepoun, pacTeHUAMU U NOYBOU ANA TEPPUTOPUNA NALLUHMW
CENTURY - gna cumynaunm gnHamukn CNPS anga pasnmyHbIX CUCTEM NoYBa-pacTeHUS

Forest-DNDC, SOMM, RothC - ana cumynaunm gnHamukn CN B fieCHbIX 3KOCUCTEeMaX

OrpaHnyeHus cyuleCcTBYHOLWNX MOoaeNen:

d cCcTeneHb X OTKPbITOCTU

d S3bIK NpOrpaMMmnpoBaHnS

0 BO3MOXHOCTM O MacluTadbupoBaHUSA N NOBbILLIEHUSA BbIMUCTTUTENIBHON 3P MPEKTUBHOCTH

Skoltech
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IlpoLieccHble mogenu

CENTURY biogeochemical model

HARVEST
REMOVAL P

ERMI/ST(2)
EGRAIN(Z

Fal rate |

STANDING
DEAD P
STOEDE(2)

LNVE P LIVE P
AGUVE(Z) BGLIVE(Z)

ABOVEGROUND (BELOWGROUND

FERTILIZER P

Ligninto N ratio [J C/P Ligninto N ratio [ C/P
g igninto io FERTOT(2
SURFACE SURFACE BELOW GROUND BELOW GROUND
STRUCTURAL P METABOLIC P STRUCTURAL P METABOLIC P
STRUCE(1, 2) METAB(1, 2) STRUCE(2, 2) METABE(2, 2)
fy—r - 4
Lignin M, Lignin ¥ M L
M Ckce e m g P cp cP PARENTP
PARENT(2)
SURFACE ACT
MICROBE P ORGANIC P M
STMNR(1, 2) SOMIE(T, 2 cp
£ ‘b
. VSand CP
L0 M gl AT W SORBED
ORGANIC P Ll & T oapi P
SOM2E(2 -
o Clay ,
M = multiplier for effects of CP lay L eaching cP
moisture, temperaure, cultivation M A,« ¥ 4 CIP
THETMN{2) = Annual Net P Mineralization PASSIVE STRONGLY
TMINRL (2) = Total Soil Mineral P ORGANIC Py ‘ SORBED
SOMTE(2) = Total Soil Organic P SOMIE(2) Leaching [ SECNIY(2)
SOMSE(2) = SOM1E(2,2) + SOM2E(2) M ""
CP

+ SOM3E(2)

[

NLAYER+1
LEACHED o
ORGANIC P NLAYER Stormf
STREAM (7) [ d
MINERL A
(LAYER 1) \
1

Basef

STREAM(3

OCCLUDED P
QCCLUD

organic

iputs
DPM :
RPM :
BIO
HUM:
[OM :

Rothmsted carbon (Roth C) model

decay

| DPM _]

CO,
decay
| RPM | » | BIO | co.
decay —
decay
| HuM | » | BIO |
decay
| oM |
rate constants  turnover time is 1/rate constant
decomposable plant material DPM : 10.00 DPM : 0.1 years
resistant plant material RPM : 0.30 RPM : 3.3 years
: microbial biomass BIO :0.66 BIO : 1.5 years
humified organic matter HUM: 0.02 HUM : 50.0 years

inert organic matter

Digital Agro Lab
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DNDC-Forest simulation model

a computer simulation model for predicting forest production, soil carbon sequestration, and trace gas
emissions in upland and wetland forested ecosystems

Forest-DNDC

i . -
vk, cimae X o Y vegetation JR_ humanimpact IR
driver driver

ooooooooooooooooooooooooooooooo

S e s, ey e . g V" a— o— — —— o— S S S S e— G N G— — S GG m—a g eSS ST osmS S e — e . ey
[ mear oy 1| ' watar hot ] nt -: : mineralisation : |
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DNDC-Forest simulation model

DKDG

Climate data

Hydrological data

Forest data

Soil data

Latitude: The latitude (decimal unit) of site location;
Atmospheric background CO2 concentration
(ppm) : Atmospheric background CO2 concentration
(default value is 350 ppm);

Temperature - mean value for day in year.
Precipitation - mm of water per ha (daily).

Initial water table depth: Initial depth of water table.
Positive values mean the water table is above the
ground; negative values mean below the ground.
Bottom depth of ground water: Depth of the bottom
of groundwater.

Peat floating parameter: Deviation of the peat
ground induced by floating effect.

Fraction of bypass flow: Fraction of surface water
delivered into soil profile through a macro-porous
medium.

Intensity factor for surface outflow: Index for
surface water outflow from the wetland.

Intensity factor for ground inflow: Index for ground
water entering the wetland.

Intensity factor for ground outflow: Index for
ground water outflow from the wetland.

Lowest water table depth ceasing surface outflow
(cm): The lowest depth of water table where surface
water outflow ceases.

Soil fertility - This is a float number from 1.0 (for poor
soil) to 3.0 (for fertile soil).

Under-storytype: Dominant type of under-story
bushes.

Ground-growthtype: Dominant type of ground
plants.

Leaf: Initial leaf biomass, kg C/ha.

Wood: Initial woody biomass.

PlantN: Initial plant N storage, kg N/ha.

WoodC Initial available C stored in woody biomass.
PlantC: Initial available C stored in forest.

Wood maintain resp. frac - Wood maintenance
respiration as a fraction of gross photosynthesis.
Respiration Q10: Effect of temperature on
respiration.

Water use efficiency: Water demand for producing a
unit of biomass.

Max N storage: Maximum N content in forest.

Max leaf growth rate: Maximum foliage growth rate,
%lyear.

Max wood growth rate: Maximum wood growth rate,
%lyear.

Forest floor type is defined based on quality of the
organic matter in the forest floor.

Mineral soil type is defined based on proportions of
sand, silt and clay in a soil.

Thickness of forest floor is the total thickness of the
organic layer.

pH is soil acidity.

SOC - is soil organic carbon concentration at the top
soil (0-5 cm).

Bulk Density - is soil bulk density.

Clay % - is clay fraction by weight.

Hydrologic conductivity is soil saturated
hydrological conductivity.

Porosity - is pore volumetric fraction of the soil.

Field Capacity is the maximum water-filled fraction of
total porosity in a freely drained soil.

Wilting Point is the maximum water-filled fraction of
total porosity at which the plant starts wilting
permanently.

Digital Agro Lab
Mariia Pukalchik

https://soil-modeling.org/resources-links/model-portal/dndc

Skoltech



DNDC-Forest simulation model

Output data

. The Balance - mass balances for C and N in the forest or in the soill.

. Daily climatic conditions, water table dynamics, and C and N pools and fluxes in different
segments of the forest ecosystem.

. Annual summary for the most important pools and fluxes occurring in the ecosystem.

Digital Agro Lab
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CpaBHeHue pa3nnyHbIX NoaxoaoB U Mmoaernen

MHoroo6pa3ue nogxoaoB U Mmoaenen HaxoauUT oTpaXeHue B uUccriefoBaHUAX
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CpaBHeHve pa3/IMyHbIX NoAXoaAoB K MOAEeNTMPOBaHUIO

Pa3nun4yHbie Mmogenu = PasnuyHbin pe3ynbTaT pac4yeToB

Table 3 Research on forest vegetation carbon storage in China during 1989-1993

Estimation Methods Forest area Carbon density Carbon storage Reference

(10%* km?) Mgha™ ") (Pg O
Volume-derived method 108.64 38.70 4.20 (Liu et al. 2000)
Volume-derived method 108.63 34.29 373 (Wang et al. 2001)
Volume-derived method 9143 41.32 3.78 (Zhao and Zhou 2004)
Volume-derived method 108.64 37.87 411 (Xu et al. 2007)
Volume-derived method 108.64 38.85 422 (Wu et al. 2008)
Volume-derived method 199.78 30.04 6.00 (Zhang et al. 2013a)
Average biomass method 108.62 5707 6.20 (Zhou et al. 2000)
Biomass regression equation 108.6 37.00 402 (Pan et al. 2004)
Conversion factor continuous method 108.63 4258 463 (Fang et al. 2001b)
Conversion factor continuous method 1318 3740 493 (Fang et al. 2007)
BIOME3 127.06 71.70 9.11 (Nan 2001)
CEVSA 12163 71.69 8.72 (Li et al. 2003)
CASA Model 127.89 4530 5.79 (Piao et al. 20053, b)

Digital Agro Lab

Sun and Liu Forest Ecosystems (2020) 7:4 https://doi.org/10.1186/s40663-019-0210-2 e o .
y ( ) P J Mariia Pukalchik

Skoltech



['MépuaHbie noaxoabl K MoaemMpoBaHUIO
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