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CZO@PNGP: Studies on alpine ecosystems 
in the Gran Paradiso National Park (since 2017): Nivolet

Fig. 1: Gran Paradiso National Park, Western
Italian Alps – Piano del Nivolet valley. Simplified
geological map. The position of the four plots
(CARB, GLA, GN, FV) is shown.
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CZO@PNGP: Studies on alpine ecosystems 
in the Gran Paradiso National Park (since 2017): Noaschetta



CZO@Mt.ETNA: assessing the balance between CO2 of volcanic and biogenic 
origin at Mt. Etna (since 2021)

Eddy Covariance station for 
net CO2 ecosystem exchange
(CO2 and water vapour fluxes) 
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CZO@Bayelva: Observing Critical Zone processes in the Bayelva basin
(since 2019) 
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1. CO2 fluxes by a portable flux chamber

2. CO2 fluxes by Eddy Covariance



3. CO2 fluxes by automated flux chamber



Remote sensing by drones (RGB, thermal, multispectral, 
hyperspectral, LIDAR)

Mobile laboratory



Multiple drivers: empirical multivariate models

Water-carbon process-based models
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Magnani et al., (2020). Drivers of carbon fluxes in Alpine tundra: a comparison of three empirical model 
approaches



CX=Carex spp., DR=Dryas octopetala, 
SL=Salix polaris, SX=Saxifraga
oppostifolia and SI=Silene acaulis

Magnani et al., (2022). Microscale drivers of summer CO2 fluxes in the Svalbard High Arctic tundra



L+A
Linear Regression

 Median 
 25%-75% 
 Min-Max -0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

∂ t
=0

R2
corr   Syx QC  Tder EXP.V AIK  Syx% BIC

 Median 
 25%-75% 
 Min-Max -0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

∂ t
=0

L+A
2°order Polynomial Regression

 Median 
 25%-75% 
 Min-Max -0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

∂ t
=0

L+A
Asymptotic Regression

V+A
Linear Regression

 Median 
 25%-75% 
 Min-Max -1.2

-0.8

-0.4

0.0

0.4

0.8

1.2

1.6

 Median 
 25%-75% 
 Min-Max -1.2

-0.8

-0.4

0.0

0.4

0.8

1.2

1.6

V+A
2°order Polynomial Regression

 Median 
 25%-75% 
 Min-Max -1.2

-0.8

-0.4

0.0

0.4

0.8

1.2

1.6

∂ t
=0

∂ t
=0

∂ t
=0

V+A
Asymptotic Regression

 Median 
 25%-75% 
 Min-Max -0.1

0.0

0.1

0.2

0.3

0.4

 Median 
 25%-75% 
 Min-Max -0.1

0.0

0.1

0.2

0.3

0.4

 Median 
 25%-75% 
 Min-Max -0.1

0.0

0.1

0.2

0.3

0.4

L+B
Linear Regression

L+B
2°order Polynomial Regression

L+B
Asymptotic Regression

∂ t
=0

∂ t
=0

∂ t
=0

 Median 
 25%-75% 
 Min-Max -0.02

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

 Median 
 25%-75% 
 Min-Max -0.02

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

 Median 
 25%-75% 
 Min-Max -0.02

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

V+B
Linear Regression

V+B
2°order Polynomial Regression

V+B
Asymptotic Regression

∂ t
=0

∂ t
=0

∂ t
=0

R2
corr   Syx QC  Tder EXP.V AIK  Syx% BIC R2

corr   Syx QC  Tder EXP.V AIK  Syx% BIC

R2
corr   Syx QC  Tder EXP.V AIK  Syx% BIC R2

corr   Syx QC  Tder EXP.V AIK  Syx% BIC R2
corr   Syx QC  Tder EXP.V AIK  Syx% BIC

R2
corr   Syx QC  Tder EXP.V AIK  Syx% BIC R2

corr   Syx QC  Tder EXP.V AIK  Syx% BIC R2
corr   Syx QC  Tder EXP.V AIK  Syx% BIC

R2
corr   Syx QC  Tder EXP.V AIK  Syx% BIC R2

corr   Syx QC  Tder EXP.V AIK  Syx% BIC R2
corr   Syx QC  Tder EXP.V AIK  Syx% BIC

a
)

Baneschi et al., (2022). Non steady-state closed dynamic chamber to measure soil CO2
respiration: a protocol to reduce uncertainty.



Vivaldo et al., (2022).Carbon dioxide fluxes: gaps between three different instrument and modelling method in 
the Alpine tundra (Gran Paradiso National Park, Italy) (revision submitted)



Lenzi et al., (2022).Spatial and temporal variability of carbon dioxide fluxes in the Alpine Critical Zone: the case 
of the Nivolet plain , Gran Paradiso National Park, Italy. (submitted)

Colors indicate the areas, symbols the years
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