WP1.7
Task 3 Alpine grasslands dynamics in high altitudes.

Carbon and water fluxes in mountain forest and grassland ecosystems from
leaf to ecosystem level: effects of climate variability and management

Participants:
IBAF CNR: Carlo Calfapietra, Olga Gavrichkova, Michele Mattioni, Andrea Scartazza, Enrica Nestola
ARPA: Umberto Morra Di Cella, Gianluca Filippa
UniTus: Tommaso Chiti



Objectives:

to quantify and analyze ongoing changes in mountain ecosystems:

- to evaluate changes In phenology, flora and fauna species
composition in areas with and without grazing pressure,

- to account for differences In the chemical and physical
properties of soil in grasslands with different management

- to evaluate alterations in water and carbon fluxes between soill,
vegetation and atmosphere, considering also Inter-annual
variability of climate.



Site Brocon: grazed grassland at 1700 m asl

3m eddy covariance tower (2002-2007; 2015-ongoing):

- Water and CO, fluxes measured with eddy covariance
technique;

- Air/soil temperature, air/soil humidity and wind speed
Sensors;

- Incoming total and diffuse photosynthetically active radiation
(PAR), net radiation;

Different grazing rates:

Non-grazed fence
Less intensive grazing
More intensive grazing
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- Plant productivity

- Soil C and fertility

- Soil respiration and
partitioning



2015-2016 anticipation of the growing Av. diurnal fluxes 2003
season similar to 2003

Av. diurnal fluxes 2004

From Berretti, PhD thesis



Assessment of the annual heterotrophic respiration (Rh) using radiocarbon measurement of

bulk soil at two grassland sites (Torgnon, Brocon) and one forest site (Collelongo)

Outputs Torgnon = 0.5 Mg C ha'* Rh at the forest site of

Rh at the grassland sites —

Collelongo = 2.3 Mg C ha't
P.Brocon = 0.6 Mg C ha!

¥

e The method is time effective be

cause it requires a single soil sampling and no monitoring activity.

For seasonal dynamics of Rh: regression technique (Brocon):
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Site Torgnon: abandoned grassland in recolonization stage
at 2100 m asl

eddy covariance tower (since 2008):
Water and CO, fluxes measured with eddy covariance

technique;

Air/soil temperature, air/soil humidity, wind speed sensors;

Incoming total and diffuse PAR, net radiation;
Precipitation and snow height
Automated soil respiration measurements

Radiometric indexes (NDVI, PRI, ...)
and greenness timeseries



MONITORAGGIO DI FLUSSI DI CARBONIO, RINVERDIMENTO E NDVI (2013-2015)

| flussi di CO2 (a), il rinverdimento da webcam (b) e I'NDVI (c) sono concordi nel mostrare uno sviluppo tardivo
nel 2013 e un ridotto massimo stagionale nel 2015 in relazione all'anomalia termopluviometrica dell'estate 2015. |
dati misurati in continuo sono in accordo con i parametri misurati a cadenza quindicinale (biomassa, LAI).



Collelongo (beech eddy
covariance site at 1600m)

A 28-m high scaffold tower:

Water and CO, fluxes measured with eddy covariance
technique;

Air temperature, air humidity and wind speed sensors;

Incoming total and diffuse photosynthetically active
radiation (PAR), net radiation;

Meteorological sensors.

Multispectral radiometer system MSR16R

(CROPSCAN, Inc.) mounted on the tower at

— > top of the canopy since 2014

- Collects continuous canopy reflectance
measurements

- Computation of different spectral
vegetation indeces (VI)

- ldentification of the best index to describe
C dynamic
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Plans for 2017 and 2018:

Continue with the integrated monitoring of C fluxes at the ecosystem and plot scales
— Torgnon Brocon Collelongo

Monitoring of different vegetation indices from recently installed instruments and integration of the
new instrumentation ( NDVI from digital camera STARDOT which permit coupling of RGB imaging
and NIR for NDVI computation)

— Torgnon

Creation of the common database of C fluxes and ancillary parameters
— Torgnon Brocon Collelongo

Radiocarbon measurements to estimate the involvement of “old” reserves to plant basic metabolism
during stress and normal conditions
— Collelongo



