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Observations and Measurement of Water Movement in
Sand

Ganbat DAVAA™, Hikaru KAGAWA** and Taiyo MATSUOKA***

Abstract

We are aiming at highly productive ways for superior quality vegetable crops raised at low cost. In

growing the vegetable crops, the water movement around the roots is a matter of deep interest. The

present experimental work deals with the behavioral pattern of water flowing through soil. We have

examined how water flows through mediums like water and sand. First under the monitored condition, we
checked the movement of colored water inside different sized water filled aquariums (360,000 mm3 —
1,500,000 mm3). Also we have measured the rate of water discharge for wet and dry quartz sand of grain

grade 4. The recharge rates were 20 ml/min, 25 ml/min and 30 ml/min for both water and sand

mediums.

It was seen for the water medium that, as the aquarium size becomes bigger the water spreading

behavior greatly depends on the recharge flow rate whilst for smaller sized aquariums, the colored water

spread throughout the aquarium. For quartz sand mediums it was found that the flow rate is higher at

closer portions to the center where the water recharging took place.
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X (mm)|Y (mm)|Z (mm) [(A%& (mm®)
ETI)L1 100 50 150 750000
ETI2 100 20 180 360000
ETIL3 160 40 200/ 1280000
ETI)L4 100 100 150/ 1500000
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(3) ¥E 30 mV/min O¥E

34. 100 B 35. 140 #»

37. 220 #» 38. 260 1% 39. 300 Fi14
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MAVED THD LT OmIZRE L Tz, L,
FEERAL TIRHII T _RTIRBE L L TR T2,

3 2 ¢ PiH 20 ml/min TOFEERFER

BOEZE | "1 | R2 | R3 | R4 | R5 | AF | HE

[mm] [m] | [m] | [ml | [ni] | [md | [mi] [s]

10 mm 26.8 0 0 0 0 26.8 50

=7 20 mm 76 87 | 236 | 17 79 49.9 207

Ly 30 mm 9.2 166 | 149 | 39 9.2 538 279

= 40 mm 4 59 19 42 8.1 412 248

) somm | 67 | 195| o5 | 65 | 56 | 478 | 244

60 mm 74 66 | 148 | 18 | 109 | 415 246

10 mm 308 0 0 0 0 30.8 32

32 20 mm 105 | 142 26 71 35 61.3 144

) 30 mm 48 43 | 411 | 67 | 114 | 683 178
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% 3 : PiH 25 ml/min TOFEERFER

Bods | "1 | N2 | R3 | R4 | R5 | AF | BE

[mm] [md | [md | [m] | [nd | [mi] | [l [s]

10 mm 373 | 174 15 0 08 57 93

72 20 mm 19.5 86 15.6 02 8.1 52 174
Ly 30 mm 218 | 105 | 264 03 11.1 70.1 250
z 40 mm 108 6.3 208 12 84 475 230
i 50 mm 108 | 115 6.8 16 106 | 413 245
60 mm 39 238 | 215 18 7.7 58.7 183

10 mm 215 76 171 13 4 575 59

@ | 20mm |387| 93| o | 33| 96| 509 | 7
=) 30 mm 51 6.2 0 0 8.1 65.3 148
z 40 mm 206 | 424 6.9 5.1 107 | 85.7 193
b 50 mm 294 34 36.7 13 6.8 716 189
60 mm 5 103 | 534 3 94 81.1 193

7 4 : JiE 30 ml/min TOFBRAE R

Bods | "1 | N2 | R3 | R4 | R5 | AR | BRE

[mm] [md | [md | [m] | o | [mi | [l [s]

10 mm 523 88 05 0 02 61.8 80

72 20 mm 422 86 5 46 4 624 122
Ly 30 mm 473 | 244 0 0 0 66.5 207
1= 40 mm 141 124 | 295 9 6.5 715 216
i 50 mm 95 4.1 51.2 6.3 11 82.1 209
60 mm 173 | 142 | 31.7 09 75 716 215

10 mm 397 | 138 | 116 1 47 701 60

pd 20 mm 333 | 30.1 12.6 0 05 76.5 90
=) 30 mm 295 | 146 | 122 6.7 108 | 685 107
z 40 mm 206 | 424 6.9 5.1 107 | 85.7 168
b 50 mm 159 | 109 50 38 48 854 120
60 mm 28 49 64.1 119 | 155 | 992 163
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f=| 40mm 56 | 233 | 319 | 37 | 45 | 69 190

B 50mm 87 | 195 | 95 | 65 | 56 | 498 | 265

60 mm 10 | 275 | 157 | 44 | 132 | 708 | 238
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RIZIENR D Z LBy - 72, Fid 30 ml/min TIER
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TRERNTIEN Y Bt D PSR B 2h o T,

PLED Z & BEH 25 ml/min BAEZRO K& T
BIR72< . BESBIRITILIND Z & dbho Tz,

4.2 g2
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