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Motivation
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& The contamination of aquifers in agricultural areas poses a threat Ie I d S et- u p . o measurement of
. . . Absorption O t I
to groundwater resources, but continuous observations are stil We installed two WICKIEs at the border between two different landuse types in measurement of p ICa DO :
limited by insufficient monitoring systems.

SW-Germany. Therefore, we had to dig only one soil pit to obtain comparable N itrate

F:Iata fr::-r. two diverging crop types. Here we present some impressions of the il o) meas u re m e nt concentration

installation{-process).

® Commercial UV-Vis spectrometers can be used to continuously
monitor dissolved organic carbon (DOC) and nitrate
concentrations in surface waters and water treatment facilities.

Nitrate in water absorbs light When excited by light in the

These spectrometers have also been integrated with suction at a wavelength of 235 nm UV-A range (370 nm), DOC
cups for in-situ measurement of nitrate concentration in soil (UV-C range). This leads to a emits light at 450-500 nm. This
water, however, this approach Is expensive and complex to _ reduction of light arriving at fluorescence light can be
operate b Lo b the detector. This relation | detected at a 90° angle f
- e . o he detector. This relation is etected at a angle from
& We have developed a compact and user-friendly in-situ system linear with increasing NO3 the light source using a filter
that delivers real-time data on drainage water quantity and concentration. and a photodiode.

gquality, including DOC, nitrate, electrical conductivity, and water
temperature (WICKIE - WICKsampler In-situ Estimations).
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Material & Methods
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& WICKIE assesses in-situ both the quantity and quality of drainage Wy o ]
water below the rootzone of agricultural fields A ‘.,a =
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& Ve use fiberglass wicks to | @ Water quality is measured in sy, e PASSIVE CAPILLARY SAMPLER Q
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measure the volume of a small flow-through cuvette
percolating water in the soill linked to the wicks.

passively. @ An integrated optical system

& The hanging wicks extract has been developed to e e 8 e et | - -
water from the soil at field detect: T M e -
capacity. . : ' ' 2 500y :
Pacly ® concentration of dissolved ' e Funnel | _
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& A specifically developed 3D- & concentration of nitrate

printed  tipping buctmeet & Additionally we measure

Wicks in tubing
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g Preliminary tests show that determining To adapt the system for analyzing soil
S vasuiiecs N N el g SOCTV -1 hitrate concentration from groundwater  water solutions, a compensation for high
DA ' e =1 ¥ _ e samples is possible using absorbance  DOC concentrations and turbidity that

PN Sy g at 235 nm. A calibration with standard  interfere with nitrate absorption is required.

solutions reveals a linear relationship.
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Installed WICKIE system below ground,
side view.
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— Advantages

# flush cycle
To ensure that the fiberglass wicks are free of contamination, we ® The area stays passable to heavy ® Avoids soll saturation typically observed
heeded to flush them with deionized water. In this figure, we show farming equipment. In free-draining lysimeters.
the.washed out ion concentrations in the flush water from the ¢ Shows spatial variability In typical ® Alternative to expensive spectrometers
VElloll aelist vegetation patterns under agricultural that utilize xenon lamps for full spectrum
After approximately five cycles, the concentrations match the el S A Sl PST SR
background concentration of the deionized water. After flushing, Soil moisture nei 10. 30 and 50 C' o | |
the wicks were dried to ensure that no dilution would occur in the depth. P ! ® Eliminates the need for pumps and & LED-based optical sensor for detecting
s0il. suction cups nitrate absorption in the UV-C range.

Data transfer interface.
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