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APPLICATIONS: - hydrological studies in a catchment or watershed area over time and space;

 - agriculture/agronomy (irrigation schedule, soil salinity monitoring, plant growth... );

 - civil engineering (ground stability, concrete aging... );

 - control of processes (concrete hardening, compost maturation, silo moisture...).

CHALLENGES:  - cost-effective high quality measurement;

- temporal resolution (down to 5’, infiltration study) and span (years, climate change)

- spatial resolution (lateral variation, ~100 m) and span (catchment, ~km2); vertical profile (water balance);

- representativity (point probe ~0.5 l), limited invasiveness, compactness, robustness,

- autonomous in operation, transmission (real time) and energy,

- series production, industrialization: simplification, optimization for cost-effective sensor

PERSPECTIVES

- test of demonstrators in TF pilot site;

- complete documentation from design files to user manual available > 

duplication for 2 or 3 in research projects;

- final optimization for a first-of-kind sensor; Series of 50 to 100 sensors to 

equip TF sites;

- industrial partnership.
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HyMeNet project: Hydro Measurement Network

Network of of compact easy to install sensors for spatial span:
- Integrated electronics. All in one (box IP67 12x12x6 cm³) at surface;
- modular low-cost probes;
- battery 3 – 5 V, e.g. Li+ (Si cell in parallel);
- Long Range Wide Area Ntw, > 10 km. Loss management;
- transfer in real time. Web-accessed visualization and retrieve;
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Soil bulk conductivity

- Self-balanced bridge. High phase resolution. Linear response.  (VC, VG) > (r, )

Soil complex permittivity for real permittivity r and conductivity ;

- use of conversion from literature (extended Archie laws, effective medium… 

Topp’s correlation (fromTDR). (r, ) > (V, ion);

- electrode geometry: two parallel cylinders (representativity, water balance);
- limited flow perturbation: no trench, vertical probes, offset housing;
- direct temperature difference with thermocouples in a slim stick in soil;
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