The LifeWatch ERIC Biodiversity
& Ecosystem eScience Conference
PLOVDIV, BULGARIA 7-10 JULY 2026

CO, fluxes responses to climaté
. variables in the changing Arctic tundra

Presenter: Mariasilvia Giamberini
Main co-author: Silvana Beatriz Goiran

Institute of Geosciences, CNR, Italy

.df. 51‘*“““‘\“?\‘6'}/@@%% Y {
Llfeyyféclék ’>>4I§<<§ . e 09]uly 2026
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Biomass growth and carbon storage =
gross primary productivity (GPP)

Future CO, budget in the Arctic?

SINK 2 SOURCE ?

How will ER and GPP be affected
by climate change?
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Climate and environmental drivers of CO, Fluxes

Air relative humidity

Air temperature

Solar irradiance (RAD) GPP ER . Green Fractional Cover (GFC)

“'CL) DOY and time

S

Soil moisture (VWC) ‘k
Soil temperature
What are the main drivers of ER and GPP? A long term experiment relating climate and soil
How do they control the carbon budget? variables to GPP and ER by building empirical models
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« Bragger peninsula, Svalbard, Norway

 Bayelva river basin: deglaciated area &Y Sas N
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The CNR CO, fluxes observatory in Ny Alesund, Svalbard (NO)
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Juiy—August 2019 — 2025: field campaigns: 2000+ sample points measured

Air T, RH, Atm. Pressure, Solar Irradiance: /
portable meteo station

Soil T, Soil Water Content: Pt100
temperature probe + conductometer

Vegetation classification and Green Fractional Cover:
RGB pictures [Liu et al. (2010)]

«r l 09/07/2026 Plovdiv, BG - LifeWatch BEeS 2026 8




Multiple years GPP and ER models (2019-2025): RESULTS

LINEAR and NON LINEAR models

a,Rad | \
GPP = 1+ A,GFC) + ¢ ER = (ap + a{VWC+ a,GFC) e boT¢) + €l
1 +a0Rad/Fmax( 1 ) (ag 1 2 ) exp(boTs)
I GPP = By+ B,Rad + B,VWC + B; GFC +¢ \ I ER =b,+ b,So0ilT + b,VWC +b;GFC \

explained variance = 0.67 (non-linear) and 0.59 (linear) explained variance = 0.54 (both models)

MAIN DRIVERS

PRIMARY Solar Irradiance --... .
PRODUCTIVITY: + Green Fractional Cover

_Soil Moisture
RESPIRATION: Soil Temperature -
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LINEAR and NON LINEAR models

explained variance = 0.67 (non-linear) and 0.59 (linear) explained variance = 0.54 (both models)
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Data averaged per site and day
Predicted flux (wmol m?2 s) Predicted flux (wmol m? s)

Linear and non-linear models provide similar results
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Are ER and GPP drivers species-specific?

work in progress

o TR

Silene acaulis (Sl)
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Are ER and GPP drivers species-specific?

This second part of the presentation shows preliminary results not published
yet and therefore has been omitted.
If you need information about this part of our work, please contact
mariasilvia.giamberini@cnr.it

Thanks for your understanding
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What’s next?

NON- LINEAR MODELLING

ROLE OF SPECIES PHENOLOGY

i, YSEC cxtiom .
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Widening mellin perspective

PROCESS BASED MODELS: NUTRIENTS, MICROBIOLOGY, ALT

SPATIALLY EXPLICIT MODELLING: SPECTRAL
IMAGING, DRONES, REMOTE SENSING
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'BEeS WHERE ARE THE DATA?

.10 Vvirtual research environments!

®ITIN=ERIS Co ™

Critical Zone VRE

Marta S., Gennaro S., Bove P., Caparrini F., Baneschi I.,
Coro G., Costanza L., D’Incecco S., Donato A., Forni P,

https://zenodo.org/communities/igg-cnr-czo
Giamberini M. S., Menichini M., Pennisi M., Raco B.,

Vivaldo G. & Provenzale A.
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https://data.iadc.cnr.it/
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THANK YOU!

Que!ions?

matriasilvia.giamberini@chr.it
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