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Overarching science questions in Mediterranean catchments
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Context:

1) Adaptation options

2) Scenario-based projections

3) Advanced hydrological

modeling

4) Monitoring

Goals:

1) Characterizing the hydrological behavior of two 

experimental sites by integrating invasive and non-

invasive monitoring sensors 

2) Establishing a field-scale water retention function

3) Showing the impact of rainfall seasonality on soil 

moisture pdfs 
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Position of 22 piezometers

MFC2 site (cropland)
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Sampling positions. Soil physical and hydraulic properties will be 

determined in the Hydrology Laboratory

MFC2 site (cropland)
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Environmental characteristics of the two sites

Data analysis is available for 

three full years (2017-2019)



z=15 cm

z=30 cm

CRNP SoilNet units unweighted spatial-average SoilNet

Rd ET0,d

Soil moisture measured by SoilNet wireless sensor network (15 cm and 30 cm), and 

Cosmic Ray Neutron Probe

MFC2 site (cropland) – Monitoring program
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z=15 cm

z=30 cm

CRNP SoilNet units unweighted spatial-mean SoilNet

Rd ET0,d

GOR1 site (forest) – Monitoring program

Soil moisture measured by SoilNet wireless sensor network (15 cm and 30 cm), and 

Cosmic Ray Neutron Probe
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Comparison between CRNP-based and SoilNet-based soil moisture z-scores
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1) CRNP-based soil moisture 

2) Unweighted spatial-mean SoilNet-based soil moisture

3) Schron’s weighting procedure to obtain the weighted spatial-mean SoilNet-

based soil moisture 

MFC2 (cropland)

GOR1 (forest)



Field scale WRFPoint-scale WRFs

z=15 cm z=30 cm

Comparison between point-scale and field-scale water retention functions (WRFs)

GOR1

MFC2



Use of bimodality coefficient (BC) to assess if the pdf is unimodal or bimodal. If BC>0.555 distribution is bimodal

MFC2 GOR1

Soil moisture index (SMI)
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SoilNet-based spatial-mean soil moisture at z=0.30 m

SoilNet-based spatial-mean soil moisture at z=0.15 m
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Comparison between MFC2 and GOR1
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Frequency distributions of SMI in 2017, 2018, 2019 in MFC2

If BC>0.555 the frequency distribution is considered bimodal
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Comparison between MFC2 and GOR1
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Relationship between CRNP-based SMI and SoilNet spatial standard deviation of soil moisture 

values at z=0.15 m

Comparison between MFC2 and GOR1
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Terrain features Terrain features

Soil textural classes Soil textural classes



Future works and perspectives 

➢ Field surveys using geophysical methods 

and isotopic campaigns (streamflow, 

groundwater, soil and plant).

➢ Visible and near infrared spectroscopy 

(UAV) for developing site-specific PTFs.

➢ Integrating ground-based (SoilNet wireless 

sensor networks, Cosmic Ray sensors) 

with remote-based (Sentinel-1) 

measurements of soil moisture.

➢ Sharing our data set in ENOHA portal with 

other TERENO observatories across 

Europe. 
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Thank you. Grazie.

MiUR-PRIN Project “Innovative methods for water 

resources management under hydro-climatic 

uncertainty scenarios” (grant 2010JHF437)

Development of a Multi‐Sensor Concept for Earth 

Observation based Monitoring of Ecosystem Services in a 

Changing Environment (grant 

BayIntAn_UWUE_2019_95)




