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BACKGROUND

Examples of
different soil types

» Can we understand soil hydrological processes
and soil variability at the field scale?



MONITORING SOIL MOISTURE
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ACTIVE DISTRIBUTED TEMPERATURE SENSING (A-DTS)
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Fiber is the distributed sensor

A-DTS can be used to measure
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) soil moisture at a sub-metre
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spatial resolution along a fibre-
optic (FO) cable

In active mode the FO cable is artificially
heated and the cumulative temperature
increase can be converted to soil moisture
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FIELD TEST SITE
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A-DTS EQUIPMENT

Heat Pulse System (Silixa Ltd.) providing constant
power during heating (X1 % of the source)

* One FO cable at 3 depths down to 0.40 m
* Temperature every 30 s
* Soil moisture every 6 h (15 min heat pulses,

separate for each depth, power rates = 5.8

ATy =B = W /m)
Az STLIX A




Reference VWC from
5-TE (METER Group)
soil moisture sensors
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A-DTS CALIBRATION
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PRELIMINARY RESULTS

Empirical Orthogonal Function (EOF)
analysis

* Higher small scale spatio-temporal
variation at shallow depth

* More intense temporal change in the
subsoil but more homogeneous
spatially (except a few distinct
anomalies)

* Rainfall is the main driver for change

* Prolonged periods of drying and
wetting lead to relatively stable
conditions
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STORM-EVENT ANALYSIS
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PRELIMINARY RESULTS

% a) Topography & vegetation (uphill section)
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SUMMARY

» A-DTS can be used to measure soil moisture (and temperature) at an
unprecedented spatial and temporal resolution at the field scale

» High spatio-temporal variation of the soil moisture was observed
(>10% across the field at any time, and up to 25% within a matter of
days or a few weeks)

» Rainfall (or lack of rainfall) is the main driver for change, and the
spatio-temporal variation of soil moisture was little affected by
topography and vegetation

» Infiltration is strongly dependent on previous soil conditions

Future goal:

» Long-term monitoring can help understanding changes in hydrology due
to vegetation dynamics (plant-soil-water interactions)
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