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New technologies for forest monitoring in Alpine Region

Using loT technologies represents a novel combination of disciplines (plant ecophysiology and hydrology) to un-
ravel the vulnerability of ecosystem to climatic stress. Taking advantage of loT, a new device (the Tree-Talker), is
developed to measure simultaneously important individual tree-scale ecophysiological parameters as well as so-
me additional ecosystem-related variables. Key parameters are: (i) tree radial growth, as an indicator of photo-
synthetic carbon allocation in biomass; (ii) sap flow, as an indicator of tree transpiration and functionality of xy -
lem transport; (iii) xylem moisture content as indicator of hydraulic functionality; (iv) light penetration in the ca-
nopy in terms of fractional absorbed radiation; (v) light spectral components related to foliage dieback and phy-
siology; (vi) tree stability parameters to allow real-time forecast of potential tree fallings. Additional parameters
such as soil temperatures and moisture and meteorological variables will be also monitored at high frequency to
have comparable time-scale between abiotic parameters and short term plant responses. In this research, by
using of 100 Tree-Talkers, the changes in forest have been monitored in northern Italy. In every tree, particular
emphasis is placed on the hourly, daily, monthly and seasonal sap flow, xylem moisture content and plant move-
ment fluctuations under different meteorological and soil moisture conditions. Granier-type thermal dissipation
probe and heat pulse velocity (Vh) family of methods (heat ratio method and Tmax) were considered to measure
and compare sap flow on the main stem of trees. In addition, the relation between diurnal-nocturnal xylem moi-
sture content and sap flow have been defined in different species in Alpine area. Moreover, the risks of windth-
row and uprooting have been studied by recording trees oscillation data in xyz axis due to the gravity. A direct
relationship between the sap flow and air temperature has been demonstrated for a number of species with diff-
erent conditions on an hourly scale. Conversely, xylem moisture content and air relative humidity have an inver-
se relation to sap flow. Our results revealed that sap flow has a different correlation with vapour pressure deficit
(VPD) base on natural logarithm function in different species which show stomata behaviour in wet or dry con-
ditions. In addition, although sap flow significantly correlated with air temperature, the highest sap flow occurs
a few times before the maximum daily temperature. Since by closing the stomata, plant responses to high mid-
day temperature stress to reduce water loss.
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