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During last decades, upland catchments across the Mediterranean Belt have been influenced by rapid changes
in both climate seasonality and land-use/land-cover. Many parts of southern Europe are experiencing prolonged
drought spells during the dry season, with serious risk of compromising water resources availability, crop yields,
and hydropower. On the one hand, the wet season is expected to be shorter and with more intense storms thus
increasing the hydraulic risk by prompting flood and soil erosion events of increasing damage severity. On the
other hand, however, massive rural abandonment has induced an expansion of forest cover that, together with
severe drought conditions, have enhanced the risk of wildfires. To shed light on the scientific challenges related to
these issues, a pilot Critical Zone Observatory (CZO) has been recently established in the Alento River catchment
(southern Italy). Some investigations had been carrying out in this area since about fifteen years, but a more
systematic experimental program has been recently started to make comprehensive water-balance measurements
at two different sub-catchments of the study area, both instrumented with a weather station, a stream discharge
sensor, a cosmic-ray probe, and a wireless sensor network. Past and most recent results from both these sites point
to the identification of strong seasonal patterns of near-surface soil moisture patterns. They are characterized by
different types of unimodal probability distributions depending on the season, whereas bimodal distributions or
negatively skewed normal distributions are detected during transition phases especially from summer to fall and
from winter to spring. Soil moisture sensitivity to climate forcing data was analyzed by comparing hydrological
and meteorological drought indices that exhibit different responses at the two experimental sites.


