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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 buffer 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 efficiency was from 94 to 109% under continuous

rainfall.

infiltration streamline.

It showed that SCFS collected infiltrated water effectively without disturbing the

Key words : dune sand, suction control, unsaturated soil, water-collecting efficiency.
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Table 1 Specification of the glass filter
Filter No. G4
Diameter (cm) 10
Thickness (cm) 0.8
Pore size (um) 5~10
Air entry value (cm) 90~130

Saturated hydraulic

-+ —4
conductivity (cms™) 5.8(£0.3)x10
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Fig. 3 Schematic of the soil column experimental
set up. Upper part of the column indicates
the area of the ¢gs for WCE estimation.
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Fig. 4 Results of the calculation by HYDRUS-2D with 50 cm constant suction at the filter.

a : Changes of the matric potential inside and outside of the SFD.

b : Soil water content under free drainage.

¢ : Soil water content under continuous rainfall with 20 mm h
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Fig. 5 Maximum suction in different sampling bot-
tles connected with the buffer container.
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Fig. 6 Time schedule for the suction control by the AVS.
g 30 20 20
) 2-a SRy 3-2
k| R R R R AR R J iy
z 20 30 o -30 m
2 YV y ™
2 10 § 40 | 40 |
=
=
0 200-50 200 -50 1200
2 1-b 2-b 3-b
§ ;; 6 — Za;nplmgmtensny 1150 6 | 1 150 15 1 800 %
SE4 | J100 4} 1100 10 | <
£E 400 ©
g 2| {5 2} {50 s
3
0 0 0 . - - (] 0 . 0
AWM WM _
0 200 400 600 800 1000 50 | 2-¢ 50 f 3-c
Time(min) 2 100 m 100 }
= 150 | 150
S ) /
g‘ 200 | — S plmgbo!tle 200 }
7] 250 , , — Buffer container 250
0 200 400 600 800 1000 0 200 400 600 800 1000
Time(min) Time (min)

-7 EEHSETNSET @ SCFS 1T & 2 i@ B KR
a:WEMHEH T v v A A= THIEL< M) v 7 KF v v VOEAL,

b : BKGRE & R EKE.
cIIRKRBRIGE NNy 7 7 —
Fig. 7

BesNDH 7 v a AL,

Infiltration water sampling by SCFS under continuous rainfall.

a : Matric potential for suction control.
b : Sampling intensity and cumulative amount of sampled water.
¢ : Suction in the sampling bottle and the buffer container.

DEGFENRIT L > TH 7 LD 0~50cm ZE X TDOIY
TR EH 0=0335003m’ m™® & 75 -7z, CWS (3
114% TH D, 7 4 vy —LIETHIKRD D0 @B TH -
2T &I By he & Mg lTIEEAEERED SN (K-
7-1-a), WCE 13 56.5% CT& -1z (£-2), WCE D&

i, BIBKBT 4y —EBI T LE -1 EELD
Nice TN AVS 2> TH 7 v a vaeHEHIEL,
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R-2 BRa BENEME T TO SCFS DK
Table 2 Water-collecting efficiency under various
rainfall conditions

Run 1 2 3

gi (mm h™") 2 2 10
Q. (cm?) 753.6 753.6 3768.0
Qq (cm®) 760.6 652.7 2237.8
Q. (cm?) 97.5 183.7 1031.0
CWS (%) 113.9 111 86.8
gs (cmh™) 0.017 —0.008 —0.008
g: (cmh™) 0.2 0.2 1.0
ge (cmh™) 0.104 0.195 1.094
(landarg, deviation 0.79 207
WCE (%) 56.5 93.6 108.5

*Standard deviation of sampling intensity (mm
h™!) under steady state condition.

Th ot (F2)o [AURENEEIC SRED 59 Run-2 8
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Run-2 ® WCE (3 100% Kiic 8 - 722 &6, bn
127 4 Vg =) % &5 BESHKOTRNBFELTOL
el EDMEE SN D, EBRPIC hcld, Ao ® hr & 5em
DEEZFR->TRILL S ICEbLTHEY (¥-T-2-a), 7
075888 OENHEINTONL TS I EERL
foo BERIAREE 2mm h IS L, BKEE I3 0~4mmh !
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+£0.02m*m P LD, AVSI@7 4 vy —Ho va vk
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