MMK2C
CO PAH

Modeling of the net ecosystem
exchange, gross primary production
and ecosystem respiration for
peatland ecosystems of West Siberia

DYUKAREV E.A., LAPSHINA E.D., GOLOVATSKAYA E.A.,

FILIPPOVA N.V., ZAROV E.A,, FILIPPOV LV.
INSTITUTE OF MONITORING OF CLIMATIC AND ECOLOGICAL SYSTEM SB RAS, TOMSK
YUGRA STATE UNIVERSITY, KHANTY-MANSIYSK



Gas flux Change in fluxes over time

Forest growth Forest fire and f T ¢$ ¢¢ H

insect damage CO CH Increase Decrease No change

Lakes and ponds

with vegetahon
; * Phytoplankton

Fresh water. ————
S~ Ongabin . . T undra ponds B ing ~ *
Discontinuous *T ‘ Decnaudiis

ermafrost i : '
P lce complexes 2 IKS ! formation |

Continuous permafrost
Bedrock Gas hydrates?

Carbon cycling in the Arctic will change as the climate warms.
Figure after ACIA, 2004 (Arctic Climate Impact Assessment, 2004).
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NEE is the balance between two large fluxes:
photosynthesis and ecosystem respiration
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NEE = ER - GPP
ER = AR + HR
NPP = GPP - HR



Mukhrino bog

Mukhrino Field Station is located in the central part of West Siberia, 30 km to the south-
west from Khanty-Mansiysk, on the left Irtysh River bank near the wetland “Mukhrino”.
Mukhrino Field Station was established as a part of the UNESCO chair “Environmental
dynamics and global climate change” of Yugra State University in 2009. It is equipped with
modern facilities allowing conducting year-round long-term scientific research, scientific
excursions, summer schools, workshops.
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http://en.ugrasu.ru/

Mukhrino Bog
LICOR 7000-ACC2




Flux estimation

5 minutes exposition
1 hr repeat

4] Figure 1 X > COZ COntentS

File Edit View |Insert Tools Desktop Window Help

« H20 contents

694: 25.6.2017 11:1:20 3 A|r temperature

« Relative humidity

» Surface temperature
» Photosynthetic active

radiation
» Atmospheric pressure
« Wind speed

 Wind direction

BO
time, s




CO, and H,0O fluxes (2018)
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Diurnal flux variations

JUN 2017 JUL 2017
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Monthly averaged fluxes

CO, flux, H,O flux,
gC/m? mm

- Hollow Ridge Hollow Ridge
JUN 2017 -27.5 -14,9 9.6 10,2

JUL 2017 -19.8 -3,3 17,0
AUG 2017 -18.6 7.7 12,3
JUN 2018 -8,2 5.4 6.4
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Open sedge-
sphagnum fen




Vegetation and peat surveys

Vegetation productivity

Aboveground biomass (Moss, herbs,
shrubs, trees)

Belowground biomass (roofs)
Net primary production (NPP)

Net primary productivity (NPP)

@ roots @ moss @ shrubs Ograss

Tall ryam

Golovatskaya, Plant and Soil, 2009



Manual dark chamber

measurements
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Golovatskaya, Plant and Soil, 2009



Studied ecosystems y

Ridge-hollow complex

Open sedge-sphagnum fen




CO, flux
medadsurements

Intense field
campaigns
3-5 days per season

S5 minutes exposition
20 minutes repeat

- CO, flux

- Air/surface/soil temperature

- Photosynthetic active radiation
- precipitation

- water level
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— Incoming solar radiation

NEE - net ecosystem exchange
Ta — air temperature

CO, fluxes

ISR




Modelling 19

»NEE = GPP - ER

»GPP = LAl - a PARG,, / (a PAR + G_)

»ER =HR + AR
»HR = E - exp(kg-T,)
»AR = LAl - E, - exp(kgT,)
»ER = E; - exp(kg-T,) NPP AR
»E; = E,z- (1+ LAl - f,;)
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»NPP = GPP - AR NEE



Gross primary production

GPP = LAl * f5(PAR)
f(PAR)=a PAR G, / (a PAR + G_)

500 1000 1500 2000 150 200
PAR pmal/m?'s Doy

PAR [umoAb m-2c-1] = k -ISR [W/m2]



Heterotrophic and autotrophic
respiration

AR = LAl - E, - exp(K,T,)




Model calibration 22

»GPP = LAl -a PARG,, / (a PAR + G_)
»ER = HR + AR = E - exp(Kg-T,)

»a, k; , fop— from automated chamber experiments
» G, - from manual NPP vegetation surveys
»E; — from manual dark chamber experiments
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Simulation resulls - FEN - 2016




Yearly variation of fluxes

2008 2011 2014 2017 2008 2011 2014 2017 2008 2011 2014 2017
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Annual estimations
2008-2016 (gC m-?)

Fluxes, gC/m2/yr
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Compare

2017

GPP
AR
HR
ER

NEE

NPP

Bakchar Mukhrino

Hollow Ridge Hollow Ridge

-121,6



Thank you for your aitention

UccaepaoBAHME BBINOAHEHO MPU MOAAEPXKE CPEACTB FPAHTA HA
CO3A0HME BEAYLUUX HAOYHYHbIX LUKOA

NoA PYKOBOACTBOM BEAYLLMUX YHEHbIX MO NMPUOPUTETHLIM
HANPABAEHUAM HAY4YHbIX UCCAEAOBAHMU PTBOY BO «lOropckumn
rocyAdpCTBEHHbIU YHUBEPCUTET)H

«tUccAaeAOBAHME U MOAEAUPOBAHUE OTKAUKA OYHKLLUOHUPOBAHMUS
60AOTHbIX 3KOCUCTEM 3anaAHOU CUBUPU HO COBPEMEHHDbIE U3MEHEHMUS
KAMMATA U GHTPOMOreHHOE BO3AEUCTBUEN




