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Abstract

A solution for optimal management of water resources is to add superabsorbents to the soil to increase water consumption efficiency. Due to the
importance of soil infiltration in the design and evaluation of surface irrigation methods, several methods including multi-level optimization, Elliott
and Walker two-point method, IPARM and SIPAR-ID were used in this study to estimate the volume of infiltrated water in soil with the presence of
superabsorbents. This study was carried out during spring and summer of 2019, in experimental filed of Aboureyhan College of Tehran University.
With § times irrigation in 10 furrows, two dosages of A200 and Stockosorb superabsorbents (16 and 32 g/m2) and two flow rates (0.3 and 0.6 Ls-1).
According to the results, adding superabsorbent to the soil increased soil infiltration. The effect of superabsorbent was reduced with the increase of the
flow rate to the furrows (In low flow rate from 5.9% to 18.9% and 5.5% to 18.1% in high flow rate). Stockosorb superabsorbent had a greater effect
on increase of water infiltration in the soil compared to A200 (3.4% and 3.3% for low and high dosages of superabsorbent and low flow rate and
respectively 0.5% and 1.7% in high flow rate). Multi-level optimization method estimated soil infiltration parameters with the lowest relative error
(1%). Having high relative error, the SIPAR-ID model did not perform properly during the evaluation. Results also showed that with increasing the
flow rate to the furrows, the performance of the IPARM model and two-point method decreased.

Keywords: A200, infiltration model, Stockosorb, surface irrigation.
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Table 1. Physical and chemical characteristics of the first, middle and end of experimental field soil

Sampling point  depth (m) Soil Type y (g.cm-3) FC (%) PWP (%) Soil Acidity  ECe (ds.m™) Soil moisture (mm)

0.0-0.2 Loam 1.50 17.80 8.10 7.63 2.55 29.10

First 0.0-2.4 Sandy Loam 1.45 15.80 6.80 7.82 1.77 313.20
0.0-2.6 Sandy Loam 1.47 14.20 6.00 7.47 1.88 554.48

0.0-0.2 Loam 1.50 18.10 8.50 7.82 2.10 28.80

Middle 0.0-2.4 Sandy Loam 1.45 15.90 6.80 7.94 2.08 316.68
0.0-2.6 Sandy Loam 1.52 14.50 6.20 7.80 2.00 580.34

0.0-0.2 Loam 1.51 17.90 8.40 7.45 298 28.69

End 0.0-2.4 Sandy Loam 1.48 15.60 6.70 7.63 2.05 316.13
0.0-2.6 Sandy Loam 1.49 14.30 6.20 7.85 247 562.03
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Table 2. Specification of experiment treatments

Treatment n QOmax (Ls-1) Flow rate (Ls-1) Superabsorbent type  Superabsorbent dosage (g.m-2)
IL 0.044 1.2 0.3 - -
H 0.038 1.3 0.6 - -

ILA1 0.045 1.6 0.3 A200 16
IHA1 0.056 0.8 0.6 A200 16
ILA2 0.038 1.3 0.3 A200 30
IHA2 0.022 1.1 0.6 A200 30
ILS1 0.048 1.5 0.3 Stockosorb 16
IHS1 0.052 0.9 0.6 Stockosorb 16
ILS2 0.032 0.5 0.3 Stockosorb 30
IHS2 0.042 0.7 0.6 Stockosorb 30
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Table 3. Irrigation cut off time, measured volume of infiltration water in soil (I) percentage of total inflow (%) in five
irrigation events

Treatment
Lower flow rate (0.3 1.s-1) Higher flow rate (0.6 L.s-1)

Irrigation event __ IL LAl ILA2 ILS1 ILS2 H THAL THA2 THS1 THS2
1 215 217 219 216 220 204 207 219 206 210

cutofttime 2 212 214 215 215 221 203 204 215 205 210
“t(f/ﬁnt)‘me 3 211 213 214 214 214 203 203 214 205 208
4 209 212 213 214 214 201 205 213 203 206

5 210 211 213 213 216 202 204 213 202 206

Measured | 1812 2748 1957 2942 1995 3215 2078 2888 2209 3254
€2 1899 2685 1948 2786 2096 3081 2020 2915 2229 3230
Of il 31749 2518 1968 2661 2055 2898 2017 2533 2126 3068
0 4 1683 2462 1861 2688 2046 2898 1998 2787 2152 3114

5 1914 2602 1942 2735 2087 2895 2023 2786 2320 3006
1 4680  37.25 49.82 39.18 5042 42.60 53.90 38.94 55.98 43.16

Infiltration% 2 4943  37.92 50.56 39.16 5424 42.36 52.10 40.86 55.54 44.35
oftotal 3 46.16 3539 5118 37.62 5347 40.27 52.53 35.85 54.99 42.41
inflow 4 4467  34.93 48.50 37.81 53.41 40.71 52.19 39.35 55.84 42.91
5 5041 36.65 51.32 3847  54.03 40.58 57.71 39.50 59.92 4227
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Table 4. The percentage of relative error of IPARM method in estimation of soil infiltration in five irrigation events

Irricati Treatment
rrigation evat IL H LAl HAl ILA2 HA2 LS HS1 ILS2 HS2
1 287 626 148 707 231 8.65 472 9.80 272 10.72
2 111 8.53 1.69 9.80 2.81 727 1.58 9.84 274 758
3 2.80 3.65 1.98 748 2.87 11.42 3.52 17.37 1.83 5.87
4 2.55 5.81 1.99 7.29 3.03 12.97 4.45 732 274 3.82
5 0.52 3.00 10.76 6.18 0.77 12.16 1.30 531 375 8.52
Mean 197 545 358 756 236 10.49 311 993 275 730

Table 5. The percentage of relative error of SIPAR-ID method in estimation of soil infiltration in five irrigation events

Irrigation event Treatment

IL IH 1LA1 THAL 1LA2 THA2 ILS1 THS1 1LS2 THS2

1 -46.47 -36.02 -49.77 -29.67 -41.35 -41.90 -49.76 -36.22 -46.85 -31.47

2 -56.77 -51.73 -62.73 -38.66 -51.72 -17.95 -44.65 -49.95 -49.08 -42.60

3 -55.86 -37.25 -64.78 -56.29 -37.23 -36.99 -68.67 -55.27 -61.34 -44.20

4 -68.09 -51.06 -55.99 -25.45 -46.87 -55.31 -58.26 -34.52 -58.87 -64.03

5 -71.73 -22.21 -65.81 -30.53 -40.58 -26.22 -70.31 -28.03 -53.10 -23.09

Mean -59.78 -39.66 -59.82 -36.12 -43.55 -35.67 -58.33 -40.80 -53.85 -41.08

Table 6. The percentage of relative error of two-point method in estimation of soil infiltration in five irrigation events

Irrigation event Treatment

IL H 1LA1 THA1 1LA2 THA2 ILS1 THS1 1LS2 THS2

1 0.16 19.29 -5.47 14.92 -2.56 9.95 -0.87 17.73 3.12 18.59

2 1.26 1.90 -5.08 2.62 4.58 1.17 -0.89 1.23 0.76 2.45

3 6.86 0.95 -4.11 31.15 14.45 13.46 -7.83 2.96 1.60 5.90

4 -9.09 -9.71 -2.04 12.98 3.52 14.91 -2.60 17.04 -0.74 -9.86

5 -11.7 17.06 -0.10 6.84 8.72 20.79 -11.7 25.09 0.99 12.31

Mean 5.82 9.78 3.36 13.7 6.76 12.06 4.79 12.81 1.44 9.82

Table 7. The percentage of relative error of multi-level optimization method in estimation of soil infiltration in five

irrigation events

Irricati Treatment
rrigation event IL H LAl HAI ILA2 HA2 ILS1 HS1 ILS2 [HS2
1 0.06 0.04 20.77 2044 110 128 -0.05 -0.10 041 234
2 226 0.97 0.87 223 -1.00 0.13 0.25 0.51 -1.53 1.49
3 0.11 0.87 -1.93 0.86 -1.31 22.86 -0.45 2.49 -1.88 -0.81
4 -1.31 1.14 0.64 1.19 -1.08 -0.66 -1.05 -0.50 -1.86 122
5 235 1.23 134 0.80 -1.44 1.69 -1.35 1.01 0.26 20.20
Mean 122 0385 111 111 1.19 132 0.63 0.92 1.19 121
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