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Abstract

Title Evaluation of Subsurface Drip Irrigation System
By : Miss Chawiwan Thongdee
Miss Nattawan Khimprasut

Project AQVISOr @ e

( Asst. Prof. Nimit ~ Chirdchanpipat )
.......... Y2 S

The objectives of this study are to evaluate basic problems and limitation of
subsurface drip irrigation systems, the deterioration of drip lines and water application
uniformity of drip system. The experimental area was conducted at Irrigation Engineering
Department field, Kasetsart University Kamphaeng Sean Campus with 20 x 50 square meters.
15 subsurface and 5 surface drip lines were used in the system. The drip lines are made of

PE material with 16 millimeter diameter.

The result of this study shows that subsurface drip lines have natural deterioration
slower than surface drip lines. It is also found that the less the cover crop is, the quicker the
deterioration of surface drip lines is, comparing to the subsurface one. While the surface drip
lines are under more cover crops condition, the deterioration will be more similar to the

subsurface, but still quicker.

The relationship between pressure and discharge through each drip line shown that
when using at the same pressure, the greater discharge through subsurface drip lines is
higher than the surface drip lines which denotes the capability of emitters of subsurface drip

lines that they can be used as well as surface drip lines.

The advantage in agricultural practice when subsurface drip lines were used is to
reduce some weed growing in the field. The significant limitation of subsurface drip irrigation
system, however, is the increment of both labor and working time for system installation

which is about 20 -35 % higher than of the surface drip irrigation system.
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Subsurface Drip Irrigation

Furrow lrrigation

Yield Irrigation | Rain *WUE Yield Irrigation | Rain *WUE
year
(bales/ha) | (ML/ha) | (mm) | (bales/ML) | (bales/ha) | (ML/ha) | (mm) | (bales/ML)
95-96 10.13 4.69 430 1.13 8.40 5.68 430 0.84
95-96 8.65 2.17 430 1.34 8.65 5.43 430 0.89
96-97 9.26 3.71 364 1.26 8.89 5.19 364 1.01
96-97 10.32 3.71 364 1.40 8.89 5.19 364 1.01




A15199 2 wWSsuisunananineannszuuldiinvenaldnu nussuvausanass

Subsurface Drip Irrigation Handshift Sprinkler Irrigation

Yield | Irrigation | Rain | *WUE | Yield | Irrigation | Rain | *WUE

year
(t/ha) | (ML/ha) | (mm) | (/ML) | (t/ha) | (ML/ha) | (mm) | (t/ML)

94-95 | 24.95 12.19 294 1.65 - - - -

95-96 | 26.45 11.19 543 1.59 - - - -

96-97 | 22.98 6.91 647 1.72 - - - -

96-97 | 21.23 5.59 720 1.66 18.88 9.03 720 1.16

97-98 | 16.98 6.48 400 1.62 12.68 11.30 400 0.83

*WUE f® Water Use Efficiency
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veedl 1 | vendi 2 | veadi 3 | vieedl 4 | veadi 5 | veadi 6 | vweadi 7 | wii)
0.470 4.20 4.00 5.00 2.80 4.80 NA NA 4.16
0.806 5.20 4.80 4.80 4.20 4.60 5.40 5.60 4.94
1.440 6.20 6.60 6.20 7.20 7.20 7.20 6.40 6.71
1.749 8.80 7.20 6.80 6.60 7.00 NA NA 1.28
1.868 7.60 7.40 7.20 7.60 7.60 7.00 7.20 1.37
1.943 7.60 7.40 7.60 7.00 7.40 7.40 7.20 1.37
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Meszuuralsznusuutvenlsiafiu JuihnsnudeyamarillaeldiBnmsdunauazsiusudeya
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ﬁﬂﬂ’]ﬁ‘ﬁ. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TR fua WU N YAAY fguneu
*Ke 0.68 | 0.73 | 0.75| 0.78 | 0.81 | 0.85| 09 | 095|097 | 106 | 1.1 | 1.03|092]| 0.8 | 0.72
ETo
(mm/ | 455|455 | 521|521 521 | 521 | 4.46 | 4.46 | 4.46 | 4.46 | 4.46 | 4.15 | 4.15 | 4.15 | 4.15
day)
ETc
(mm/ | 3.10 | 332 | 391 | 407 | 423 | 443 | 4.02 | 425|434 | 474 | 492 | 4.27 | 3.82 | 3.32 | 2.99
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Tugaensugnaumung Ju daudouiiunay 89 euliguieu seeziial 4 oy wudeu

mMungTuliAnsldinegsening 299 - 4.92 Tadwasdetu AladensldunaensyesiaIng

wingdgniviniu 3.982 fidluesseTu lneiageaavinnu 4.92 fadwnseedy

4.2 NANFAATIENVUINDUAARY

1a8N153LAT1E9 Sieve Analysis NaTBIUVUINBUNIARUILUSIUNUANAGEIRN 4 FI0ENe

(MN57997 5 DA 8 WATAINT 8 DI 11)

M13197 5 HavaIUINRUNMARULULUAMARRY AIBE1IN 1

Example

1

SC AunsredAumteIlY

SOIL  SAMPLE  WEIGHT

Wt. of Container + Dry Soll, 950.7 Wt. of Dry Soil before Sieve, gm. 492.10
Wt. of Container, gm. 458.6 Wt. of Dry Soil after Sieve, gm. 492.03
Wt. of Dry Soil, gm. 492.1 Wt. of Loss by Sieve, 0.070
Loss in % of Total 0.014
SIEVE  ANALYSIS
Sieve Sieve Wt. of | Wt. of Sieve | Wt. of Soil % % %
NO. Openin Sieve, Soil, gm. Retained, Retaine | Cumulativ Finer
4 4760 | 471.350 486.710 15.360 3.122 3.122 96.878
10 2.000 | 431.000 458.880 27.880 5.666 8.788 91.212
20 0.850 | 371.660 428.080 56.420 11.467 20.255 79.745
a0 0.420 | 337.730 391.310 53.580 10.890 31.144 68.856
60 0.250 | 343.100 380.340 37.240 7.569 38.713 61.287
100 0.149 | 312.130 394.160 82.030 16.672 55.385 44.615
200 0.074 | 301.000 454.100 153.100 31.116 86.501 13.499
PAN 283.580 350.000 66.420 13.499 100.000
Total 492.030
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UINNZUNTY (HaaLung)

AT 8 NIMANUAURUSTENINUMUDSITUARIUAZLNTI AU VUINNZLATI AURIDEIN 1

M13197 6 HAYDIVUINDUNMARLLULUAMARDY A1aE1eW 2

Example : 2

SC Auns1edfAumteIlY

SOIL  SAMPLE  WEIGHT

Wt. of Container + Dry Sail, 775.76 Wt. of Dry Soil before Sieve, gm. 483.74
Wt. of Container, gm. 292.02 Wt. of Dry Soil after Sieve, gm. 482.88
Wt. of Dry Soil, gm. 483.74 Wt. of Loss by Sieve, 0.860
Loss in % of Total 0.178
SIEVE  ANALYSIS
Wt. of
Sieve Wt. of Wt. of Soil % % %
Sieve Sieve +
NO. Openin Sieve, Retained, Retaine | Cumulativ
Soil, gm. Finer
g, mm. gm. gm. d e
4 4760 | 471.350 478.750 7.400 1.532 1.532 98.468
10 2.000 | 431.000 454.360 23.360 4.838 6.370 93.630
20 0.850 | 371.660 417.290 45.630 9.450 15.820 84.180
40 0.420 | 337.730 390.980 53.250 11.028 26.847 73.153
60 0.250 | 343.100 389.880 46.780 9.688 36.535 63.465
100 0.149 | 312.130 399.410 87.280 18.075 54.610 45.390
200 0.074 | 301.000 460.240 159.240 32.977 87.587 12.413
PAN 283.580 343.520 59.940 12.413 100.000
Total 482.880
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(3

S udrIuazLNS

wWe
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80.00 \
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YUINASUATI , UAALUNT

0.01

AN 9 NTMANUFURUS TN WU SITURHIUAZINTI U VUIAASENTI AUFIBENITN 2

M19197 7 wan1sinvaeumafulullamaaas Adeenen 3

Example

SC AunsiedAumteIlY

SOIL  SAMPLE  WEIGHT

Wt. of Container + Dry Soil, 727.56 Wt. of Dry Soil before Sieve, gm. 474.35
Wt. of Container, gm. 253.21 Wt. of Dry Soil after Sieve, gm. 472.29
Wt. of Dry Soil, gm. 474.35 Wt. of Loss by Sieve, 2.060
Loss in % of Total 0.434
SIEVE  ANALYSIS
Sieve Sieve Wt. of Wt. of Wt. of Soil % % %
NO. Openin Sieve, Soil, gm. Retained, Retaine | Cumulativ Finer
4 4.760 | 471.350 474.040 2.690 0.570 0.570 99.430
10 2.000 | 431.000 447.750 16.750 3.547 4.116 95.884
20 0.850 | 371.660 409.060 37.400 7.919 12.035 87.965
40 0.420 | 337.730 380.870 43.140 9.134 21.169 78.831
60 0.250 | 343.100 381.610 38.510 8.154 29.323 70.677
100 0.149 | 312.130 399.000 86.870 18.393 a47.716 52.284
200 0.074 | 301.000 497.750 196.750 41.659 89.375 10.625
PAN 283.580 333.760 50.180 10.625 100.000
Total 472.290
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(3

S udrIuazLS

wWe
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YUINASUATI , UAALUNT

0.010

AN 10 NI MANUFURUSTZINUUDSIFUAKIUAZINTS AU UINNLLNTI VDIAUAIDE1N 3

M13197 8 HanIvInaYnARUTULUAmMAGDY FaE1ei 4

Example : 4 SC AunTeifuuteIUy
SOIL  SAMPLE  WEIGHT
Wt. of Container + Dry Soil, gm. 719.84 Wt. of Dry Soil before Sieve, gm. 473.990
Wt. of Container, gm. 245.85 Wt. of Dry Soil after Sieve, gm. 473.900
Wt. of Dry Soil, gm. 473.99 Wt. of Loss by Sieve, gm. 0.090
Loss in % of Total 0.019
SIEVE  ANALYSIS
Sieve Sieve Wt. of Wt. of Wt. of Soil % % %
NO. Opening Sieve, Soil, gm. Retained, | Retained | Cumulative | Finer
a4 4.760 471.350 | 473.800 2.450 0.517 0.517 99.483
10 2.000 431.000 | 456.690 25.690 5.421 5.938 94.062
20 0.850 371.660 | 415.850 44.190 9.325 15.263 84.737
40 0.420 337.730 | 384.250 46.520 9.816 25.079 74.921
60 0.250 343.100 | 383.420 40.320 8.508 33.587 66.413
100 0.149 312.130 | 389.070 76.940 16.235 49.823 50.177
200 0.074 301.000 | 487.100 186.100 39.270 89.093 10.907
PAN 283.580 | 335.270 51.690 10.907 100.000
Total 473.900
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4.3 NANISINAIDNTINIS IMATUVBIUNIURIAY

1INNITATIVIANDNIANTNSINTIMATUVBIUEIURIAU (Infiltration Rate) ¥89RUUSLI

Wuvneaes Iagldgunsal Double Ring Infiltrometer uanalanensiwnini 12
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NNANITNAADY laaun1sa MUl uINAILANYBINSIaTUMURIAUAZ @Y AD

0.5431 a i 57

a U = ! a a ’O4 a a 1
Z = 25409 t JadLUAT LaraunISIIAIERIINS IMaTUEIURIAY | = 1.38 t UAaLlRINg

undt Adnsnisinaduiiug (Basic Intake rate) felngUszanauviiiu 0.120 fafunsee uni
WIowiniu Ussanas 7.20 fadwnssedalu e?iqﬂ"]é’qﬂa'nﬁ]zgﬂﬁﬂlﬂiﬁé’ﬁﬂumﬁmumé’mwmiﬁiwﬁﬂ
MnheiUstimalianassvidenuvasdaslu
4.4 NANNSNATBUANUNUNILVDIENSTNAEN
MnmsEnwLiiBlUSsuTiBuAIUIUSER e mealERuy FU dretveedinuuiu
TnsnsthienshethsanglunnaeurAuiuLssis (Tension Load) Sinanisvinaey dasollil
4.4.1 nan1saaudisuAsesiie
pUnsaimAdeumssuusRmastanidgninunlinaaeuauannsniuussisosaetmen

[
=

wigUnsallagdesyihnmsasuiisuiiensivaauauisnsdlasiiluiiisuiugunsaluinsgiudnd

Wiagaagluaunsnlniiundi Proving Ring Han1saauLisunudmANudNiusseninuswWoulaain

LATBAN AU Proving Ring (A13197 10 Waznwil 13)

A15797 9 wamiaamﬁamﬂ?mﬁﬁaqﬁ’u Proving Ring 9u1a 2.0 KN (200 kgf)

Gauge reading Load
(division) (kgf)
0.0 0.0
138.7 20.0
278.8 40.0
419.8 60.0
562.9 80.0
704.3 100.0
848.0 120.0
990.7 140.0
1136.3 160.0
1281.1 180.0
1426.1 200.0
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Ayars, J. E., Phene, C .J., Hutmacher, R. B, Davis, K. R., Schoneman, R. A, Vail. S. S. &
Mead, R.M. 1999. Subsurface drip irrigation of row crops: a review of 15 years of
research at the Water Management Research Laboratory, University of California.
Summary of a review paper published in the Agricultural Water Management 42: 1-
27, 1999. Courtesy of Netafim University.

D. Reich et.al,2009.Subsurface Drip Irrigation. Colorado State University Extension 12/10
NO.4.716.

Graham Harris, 2005. Sub-surface drip irrigation: Advantages and limitations, Queenland
Department of Primaries Industries and Fisheries, Note no. 17650 ISSN0155-3054:.p6

http://cals.arizona.edu/crops/irrigation/azdrip/sdi.html
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M319MARuINg 1 dgudmslddivesivedneds (ETo ) lfeseinaunaudt w.A.2544 - 2554

1 9/% =~ v a a a [ %
ANNS I EUNVRINYD1999 (ETo ) , Nadtunssadu

s U2544 | U2545 | U2546 | U2547 | U2548 | U2549 | U2550 | U2551 | ¥2552 | U2553 | U 2554 \ade
uNIIAY 3.385 3.469 3.276 3.263 3.225 3.457 3.375 3.501 3.435 3.337 3.261 3.362
AUAAUS | 4.130 4.150 4.181 4.123 4.329 4.133 4.210 3.665 4.266 4.415 4.141 4.159
funay 4.080 4.818 4.401 4.710 4.544 4.745 5.085 4.747 4.689 4.781 3.486 4.553
8y 5.495 5.549 5.637 5.397 5.035 4.942 5.042 4.795 5.288 5.484 4.715 5.216
wauAAN | 4.373 4.246 4.792 4.271 4.938 4.179 4.203 4.158 4.143 5.238 4.620 4.469
fqueu 4.064 4.277 4.223 3.858 4.157 4.107 4.350 4.251 3.756 4.975 3.630 4.150
nIngIAN | 4.001 3.866 3.990 4.168 3.908 3.614 3.950 3.834 3.596 4.129 4.168 3.929
aannAu 3.765 3.629 3.846 3.962 3.809 3.261 3.557 4.190 4.144 3.638 3.958 3.796
NugIEU 4.291 3.694 3.646 3.140 3.558 4.068 3.855 3.746 4.189 4.159 3.719 3.824
naAY 3.409 3.776 3.725 4.024 3.592 3.909 3.277 3.625 3.701 3.313 3.667 3.638
WOAINTBUY | 3.499 3.311 3.777 3.907 3.301 3.893 3.229 3.401 3.623 3.306 3.840 3.553
SurAu 3.295 3.101 3.389 3.013 2.848 3.341 3.325 3.290 3.305 3.105 3.157 3.197

M Yayaanmgienieananiiingivindeyagnieniveuasugy lneruinunsldinvesiivedainaunis Penman-Monteith

LT
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A19NIANUINT 2 VUNNRANISNAFIUAIATUNIULSINIVDIEE UL ARIAULASHIAY

mslohuuuione | mslhuuuldingu

Srunwiouiilden | faegedl | Swnutes | wseie | Shwaudes | wseds
division kef division kef

1 216 31.069 216 31.069

2 217 31.209 217 31.209

° 3 216 31.069 216 31.069

Lﬂaﬂ 216.333 31.116 216.333 31.116

1 200 28.828 214 30.789

2 208 29.949 211 30.369

’ 3 209 30.089 209 30.089

Lﬂaﬂ 205.667 29.622 211.333 30.416

1 194 27.987 203 29.248

2 197 28.407 212 30.509

’ 3 203 29.248 208 29.949

Lﬂaﬂ 198 28.548 207.667 29.902

1 185 26.726 196 28.267

2 192 21.707 202 29.108

‘ 3 183 26.446 189 21.287

Lﬂaﬂ 186.667 26.960 195.667 28.221

1 169 24.485 187 27.006

2 171 24.765 195 28.127

° 3 165 23.924 192 21.707

Lﬂaﬂ 168.333 24.391 191.333 27.614

1 163 23.644 182 26.306

2 158 22.944 178 25.746

° 3 155 22.523 185 26.726

Lﬂaﬂ 158.667 23.037 181.667 26.259
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A19NIANUINT 2 VUNNRANTISNAFIUAIATUNIULSINIVDIE Y UL ARIAULAZHIAU(RB)

mslvhuuuiane | mslhuuuldingu

Srunwiouiilden | faegedl | Swnutes | wsalle | Shwaudes | wsed
division kef division kef

1 157 22.803 175 25.325

2 152 22.103 182 26.306

! 3 146 21.262 173 25.045

Lﬂaﬂ 151.667 22.056 176.667 25.559

1 148 21.543 172 24.905

2 151 21.963 175 25.325

° 3 145 21.122 168 24.345

Lﬂaﬂ 148.000 21.543 171.667 24.858

1 142 20.702 165 23.924

2 146 21.262 171 24.765

’ 3 141 20.562 163 23.644

Lﬂaﬂ 143.000 20.842 166.333 24.111

1 139 20.282 161 23.364

2 142 20.702 165 23.924

0 3 135 19.721 158 22.944

Lﬂaﬂ 138.667 20.235 161.333 23.411

1 135 19.721 154 22.383

2 138 20.142 161 23.364

H 3 132 19.301 156 22.663

Lﬂaﬂ 135.000 19.721 157.000 22.803

1 128 18.741 150 21.823

2 133 19.441 155 22.523

2 3 134 19.581 153 22.243

Lﬂaﬂ 131.667 19.254 152.667 22.196
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y - . Usuneu RTINS .
. As 19N ULma3 Lateral y 1381 A2UAY
def Wl lva
bUU . — - . - .

WWUNBU | LAYUAY (an9) (1) @n/un) (bar)

1 subsurface | 149946 149979 33 5 6.6 0.951

2 subsurface | 12975 13012 37 5 74 2.197

3 subsurface 22822 22855 33 5 6.6 1.761
4 subsurface | 164625 164655 30 5 6 1.052

5 subsurface | 117679 117695 16 5 3.2 0.923

6 subsurface | 129287 129315 28 5 5.6 0.895

7 subsurface | 234996 235026 30 5 6 0.976

8 surface 9449 9477 28 5 5.6 1.123

9 surface 65025 65052 27 5 5.4 0.816
10 surface 284052 284069 17 5 34 0.762

ANSINARUINT 3-2 ﬁuﬁnsﬂ’agaLLseﬁuLLasﬁmﬂmﬂwaﬂ%ﬂﬁ 2
aefi | mslsin fimas Lateral Usuna 1380 aNTINT | ANUAY
WuUU dils va

|vnaue | wunas | (@n9) W) | Gas/un) | (bar)

1 subsurface | 149994 150015 21 5 4.2 0.464

2 subsurface | 13018 13038 20 5 4 0.485

3 subsurface 22888 22913 25 5 5 0.456

4 subsurface | 164668 164682 14 5 2.8 0.472

5 subsurface | 117634 117666 32 5 6.4 1.448

6 subsurface | 129315 129339 24 5 48 0.475

7 subsurface | 234926 234954 28 5 5.6 1.033

8 surface 9514 9539 25 5 5 1.183

9 surface 64123 64146 23 5 4.6 1.054
10 surface 284161 284175 14 5 2.8 0.389




M1T1eARUINT 3-3 Guiindayaussiunazdnsamsivansan 3

32

y - . Usuneu RTINS .
. A9 fma9 Lateral y £281 AUAU
def Wl lva
UU : - - . - .

WWUNBU | LAYUAY (an9) (1) @n/un) (bar)

1 subsurface | 150040 150066 26 5 5.2 0.832

2 subsurface 13038 13062 24 5 4.8 0.829

3 subsurface 22924 22954 30 5 6 0.676
4 subsurface | 164681 164705 24 5 4.8 0.780

5 subsurface | 117668 117689 21 5 4.2 0.769

6 subsurface | 129344 129367 23 5 4.6 0.773

7 subsurface | 235054 235081 27 5 5.4 0.767

8 surface 9548 9571 23 5 4.6 0.711

9 surface 64155 64175 20 5 4 0.786
10 surface 284192 284219 27 5 5.4 0.632

ANSINARUINT 3-4 ﬁuﬁnsﬂ’agaLLseﬁuLLasﬁmﬂmﬂwaﬂ%ﬂﬁ a
aefi | mslsin fimas Lateral Usuna 1380 aNTINT | ANUAY
WuUU dils va

|vnaue | wunas | (@n9) W) | Gas/un) | (bar)

1 subsurface | 150095 150132 37 5 7.4 1.663

2 subsurface | 13077 13113 36 5 7.2 1.739

3 subsurface | 23057 23088 31 5 6.2 1.392

4 subsurface | 164706 164742 36 5 7.2 1.483

5 subsurface | 117697 117734 37 5 7.4 1.644

6 subsurface | 129467 129499 32 5 6.4 1.126

7 subsurface | 235095 235123 28 5 5.6 1.126

8 surface 9582 9610 28 5 5.6 1.150

9 surface 64188 64215 27 5 5.4 1.159
10 surface 284244 284269 25 5 5 1.071




M1T19ARINT 3-5 Guiindayaussiunazdnsamsivansan 5

33

y - . Usuneu RTINS .
. A9 fma9 Lateral y £281 AUAU
def Wl lva
U . — - . - .

WWUNBU | LAYUAY (an9) (1) @n/un) (bar)

1 subsurface | 150167 150205 38 5 7.6 1.966

2 subsurface | 13154 13190 36 5 7.2 2.039

3 subsurface 23155 23187 32 5 6.4 1.536
4 subsurface | 164743 164778 35 5 7 2.024

5 subsurface | 117790 117824 34 5 6.8 2.087

6 subsurface | 129390 129425 35 5 7 1.770

7 subsurface | 235124 235162 38 5 7.6 1.884

8 surface 9661 9695 34 5 6.8 1.835

9 surface 65257 65288 31 5 6.2 1.862
10 surface 284318 284357 39 5 7.8 1.681

ANSINARUINT 3-6 ﬁuﬁn‘fj’agaLLieﬁuLLasﬁmﬂmﬂwaﬂ%ﬂﬁ 6
aefi | mslsin fimas Lateral Usuna 1380 aNTINT | ANUAY
WuUU dils va

|vnauY | wunas | (@as) W) | Gas/un) | (bar)

1 subsurface | 150223 150254 31 5 6.2 1.484

2 subsurface 13232 13265 33 5 6.6 1.477

3 subsurface | 23553 23587 34 5 6.8 1515

4 subsurface | 164778 164814 36 5 7.2 1.472

5 subsurface | 117845 117877 32 5 6.4 1.526

6 subsurface | 129482 129515 33 5 6.6 1.406

7 subsurface | 235163 235197 34 5 6.8 1.548

8 surface 9729 9760 31 5 6.2 1.519

9 surface 65313 65344 31 5 6.2 1.552
10 surface 284490 284517 27 5 5.4 1.565




M1T1eARWINT 3-7 Juiindayaussiuiazdnsimsivansen 7

34

y - . Usuneu RTINS .
. A9 fma9 Lateral y £281 AUAU
d189 Ul na
U . — - . - .

WWUNBU | LAYUAY (an9) (1) @n/un) (bar)

1 subsurface | 150312 150350 38 5 7.6 1.882

2 subsurface | 13276 13313 37 5 7.4 1.951

3 subsurface 23588 23622 34 5 6.8 1.712
4 subsurface | 164828 164866 38 5 7.6 1.937

5 subsurface | 117922 117957 35 5 7 1.950

6 subsurface | 129559 129596 37 5 7.4 1.926

7 subsurface | 235200 235237 37 5 7.4 1.991

8 surface 9797 9832 35 5 7 1.951

9 surface 65380 65415 35 5 7 1.932
10 surface 284524 284559 35 5 7 1.989

ANSINARUINT 3-8 ﬁuﬁn‘fj’agaLLieﬁuLLasﬁmﬂmﬂwaﬂ%ﬂﬁ 8
aefi | mslsin fimas Lateral Usuna 1380 aNTINT | ANUAY
WuUU dils va

|vnaue | wunas | (@n9) W) | Gas/un) | (bar)

1 subsurface | 150371 150415 a4 5 8.8 1.764

2 subsurface | 13334 13371 37 5 74 1.874

3 subsurface 23625 23658 33 5 6.6 1.760

4 subsurface | 164877 164915 38 5 7.6 1.854

5 subsurface | 118036 118070 34 5 6.8 1.886

6 subsurface | 129637 129673 36 5 7.2 1.859

7 subsurface | 235238 235274 36 5 7.2 1.928

8 surface 9886 9919 33 5 6.6 1.891

9 surface 65498 65532 34 5 6.8 1.719
10 surface 284687 284715 28 5 5.6 1.892




M1T19ARINT 3-9 Tuiindayaussiunazdnsanmsivansan 9

y - . Usuneu RTINS .
. As 19N ULma3 Lateral y 1381 A2UAY
def Wl lva
LUy
|vnauL | wunas | (@ns) W) | @Gas/un) | (bar)
1 subsurface | 150418 150456 38 5 7.6 1.302
2 subsurface 13394 13428 34 5 6.8 1.432
3 subsurface aeinses
4 subsurface | 164917 164953 36 5 7.2 1.333
5 subsurface | 118097 118129 32 5 6.4 1.509
6 subsurface aeinses
7 subsurface | 235276 235309 33 5 6.6 1.491
8 surface 9951 9983 32 5 6.4 1.458
9 surface 65565 65595 30 5 6 1.524
10 surface 284788 284815 27 5 5.4 1.507
ANSINTARUINT 3-10 ﬁuﬁn‘fj’agaLLieﬁuLLasﬁmﬂnﬁl‘waﬂ%ﬂﬁ 10
aefi | mslsin fimas Lateral Usuna 1380 aNTINT | ANUAY
WuUU dils va
|vnaue | wunas | (@n9) W) | Gas/un) | (bar)
1 subsurface | 150467 150499 32 5 6.4 1.618
2 subsurface | 13430 13466 36 5 7.2 1.851
3 subsurface aeinses
4 subsurface | 165957 165995 38 5 7.6 1.843
5 subsurface | 118169 118204 35 5 7 1.879
6 subsurface aeinses
7 subsurface | 235337 | 235372 35 5 7 1.900
8 surface 10004 10040 36 5 7.2 1.922
9 surface 65619 65652 33 5 6.6 1.937
10 surface 284825 | 284858 33 5 6.6 1.962




A1919MeRuIny 4 Guiindeyanismeardnsnisivaduriuiafulagn1slyd Double Ring

Time on the Time Cumulative Water level , Infiltratio Infiltration rate Cumulative |
hr | min | sec min min before | after mm mm/mi | mm/hou mm mm/mi
0 0 0 0

12 00 00 0 185 0 melala
1.000 2 2.000 120.000

12 01 00 1.000 187 2 1.380
1.000 2 2.000 120.000

12 02 00 2.000 189 4 1.005
1.000 1 1.000 60.000

12 03 00 3.000 190 5 0.835
2.000 2.5 1.250 75.000

12 05 00 5.000 1925 7.5 0.661
5.000 1.5 0.300 18.000

12 10 00 10.000 194 9 0.482
5.000 3 0.600 36.000

12 15 00 15.000 197 12 0.400
30.000 5 0.167 10.000

12 45 00 45.000 202 17 0.242
15.000 4 0.267 16.000

13 00 00 60.000 206 21 0.213
30.000 6 0.200 12.000

13 30 00 90.000 212 27 0.177
60.000 12.5 0.208 12.500

14 30 00 150.000 224.5 395 0.140
60.000 12.5 0.208 12.500

15 30 00 210.000 237 52 0.120

9¢






