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Introduction:

monitoring sites

Aosta Valley region 

(Northwest Italian Alps, 2100 m asl)
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Transition from the abandoned pasture to a mature larch forest

ICOS Associated site Torgnon (IT-Tor)



Methods:
to estimate
vegetation growth

❑ Abandoned subalpine pasture (total

exclusion since 2010) dominated by Nardus 

stricta

❑ Area of 15000 m2 

❑ Field surveys (2015, 2018, 2021, 2024):

positions and tree measurements 

(height, canopy and tree diameter, and shrubs 

at the trunk base)

❑ GNSS mapping (5 cm accuracy)

❑ Annual UAV images (since 2012)

❑ New installed eddy covariance station in 

November 2024 on encroached area
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Survey results:

number of larches

The number of larches almost doubled between 2015-2018

After 2018, growth rates declined, suggesting a saturation point
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Regrowth of small larches on the grassland,

Fenced area on the left side, excluded from grazing



Survey results:

population structure
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Increase in dimension rather than in number.

Growing proportion of larger individuals, hypothesis that the system is in a transitioning toward a more mature stage

Frequency distribution of larches by height classes, 

from annual survey data

Canopy diameter classes

Trunk diameter classes



Survey results: 

Larch grows on shrubs

All larch trees associated with shrubs: the seeds

need its presence to grow

The majority of larch trees grew on Calluna

vulgaris, even though this is not the most

widespread shrub in the area

Calluna

vulgaris

Vaccinium

myrtillus
Juniper 

communis

Rhododendron

ferrugineum
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Trunk diameter (cm) : 



Ongoing work:

Photo interpretation using QGIS software
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Comparison between drone images 

and GNSS acquired positions of 

larches

→ Number of larches per year



Ongoing work: 

Growing season mean temperature
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Daily mean air temperature data July and August (peak of the growing season)
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Ongoing work:

CO2 fluxes
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❑ From eddy covariance stations : flux and meteo 

variables from 2008

❑ Preliminary results from new installed station on 

encroached area: comparison with grassland area

❑ Summer 2025: shifted peaks of mean diurnal 

variations

❑ Hypotheses concerning the sunlight exposure of 

the two areas

❑ Disentangling the effects of grazing 

abandonment and climate change on 

vegetation dynamics and carbon 

sequestration

❑ Evaluate the impact of extreme events 

(e.g. heatwaves) 

Year 2025: mean diurnal variations

Grassland area

Encroached area



Thank you for your attention !
Do you have any questions, comments, 
thoughts or suggestions… ?

daria.ferraris@unitus.it
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