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Abstract

A sandy field has the potential hazard of nitrate contamination because of its low fertilizer

holding capacity. A suction controlled flux sampler (SCFS) consisting of an automated vacuum

system and a sampling filter device has been developed for accurate measurement of water flux

from the root zone. Knowing that water content in sandy field was highly sensitive to suction

change, a bu#er container was placed between the pump and a sampling bottle to apply moderate

suction and avoid accidental over-sucking. A sampling device with a glass filter was placed in a

dune sand column and infiltration experiments were conducted. A moderate suction was ac-

hieved and the resulting water-collecting e$ciency was from 3. to +*3� under continuous

rainfall. It showed that SCFS collected infiltrated water e#ectively without disturbing the

infiltration streamline.

Key words : dune sand, suction control, unsaturated soil, water-collecting e$ciency.
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Fig. , Water retention curve of the Tottori
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Fig. 0 Time schedule for the suction control by the AVS.
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Fig. 1 Infiltration water sampling by SCFS under continuous rainfall.

a : Matric potential for suction control.

b : Sampling intensity and cumulative amount of sampled water.

c : Suction in the sampling bottle and the bu#er container.
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Table , Water-collecting e$ciency under various
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CWS (�)
qs (cmhF+)

qr (cmhF+)

qe (cmhF+)
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1/-40
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*4*+1

*4,

*4+*.
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1/-40

0/,41

+2-41

+++

F*4**2

*4,

*4+3/

+*

-1024*

,,-142

+*-+4*

2042

F*4**2

+4*

+4*3.

Standard deviation
(mmhF+)* --- *413 ,4*1

WCE (�) /04/ 3-40 +*24/

* Standard deviation of sampling intensity (mm

hF+) under steady state condition.
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