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Article Info ABSTRACT
Article type: Infiltration in soils with different textures exhibits varying behavior.
Research Article Infiltration rate parameters depend on time and location, requiring numerous

field measurements used to represent average field conditions, but measuring
in the field is costly and time-consuming; they are estimated by infiltration
equations. For optimal water use and increased irrigation efficiency,
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11 February 2024 with estimates from equations (Kostiakov, Horton, Philip, Green and Ampt),

based on the using the double-ring method for three soil textures in three
replicates. In this research, the cumulative infiltration rate measured by the
double rings method for sandy loam, silty loam, and clay soil textures.
Evaluation to the accuracy of the estimated values, the study utilized RMSE,
MBE, and ENS. The equation with the lowest RMSE and MBE and the
highest ENS was identified as the best for estimating infiltration rates for
each soil texture. The results of this research, based on the evaluation
indicators, determined: the Kostiakov, Green and Ampt equation, with the
highest Nash-Sutcliffe indices and the lowest RMSE and MBE errors,
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Figure 1. Location of the study area (Pakdasht in Tehran province)
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Table 1. Some physical properties of the studied soils (Depth 0-30 cm)

Soil number Sand (%) Silt (%) Clay (%) Texture 0i (%) 0k (%) SP (%) b (gr/cm®) Porosity (%)
1 88 4 8 Sandy loam 8.3 16 25 1.58 40
2 40 32 28 Silty loam 13 31 43 1.44 45
3 42 21 37 Clay 22 28 57 1.32 50
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Table 2. Average measured Cumulative infiltration rate of soil textures in the field, (cm)

Time (min) Sandy loam Silty loam Clay
5 3.50 3.30 0.70
10 5.40 5.10 1.50
15 9.10 8.90 2.30
30 10.90 9.30 3.80
45 15.30 10.80 5.40
60 17.70 12.70 6.10
90 22.40 14.20 6.80
120 24.90 16.80 9.50
180 28.10 19.40 10.00
240 28.10 19.40 10.00
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Table 3. Calibrated equations for infiltration rate in sandy loam soil

Infiltration equation Model name
1 =0.288t°* Kostiakov
| =0.039t +0.351(e ™) Horton
I =0.195t°° +0.03 Philip
1
1 =0.013+ —ES Green & Ampt
Table 4. Calibrated equations for infiltration rate silty loam soil
Infiltration equation Model name
1 =0.26t7°% Kostiakov
1 =0.013t +0.387 (e ) Horton
1=0.2t™°° +0.01 Philip
| :0.003+0LL26 Green & Ampt
Table 5. Calibrated equations for infiltration rate in clay soil
Infiltration equation Model name
1 =0.173t %% Kostiakov
| =0.004t + 0.146 (e %) Horton
1 =0.165t*° +0.001 Philip
I = 0.0005+0—|'_3 Green & Ampt
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Table 6. Statistical indicators for evaluating the accuracy of infiltration rate equations in sandy loam soil

Equations RMSE MBE Coefficient Nash & Sutcliffe
Philip 0.078 0.051 0.437
Kostiakov 0.060 0.048 0.662
Green & Ampt 0.042 0.031 0.838
Horton 0.247 0.077 0.386

Table 7. Statistical indicators for evaluating the accuracy of infiltration rate equations in silty loam soil

Equations RMSE MBE Coefficient Nash & Sutcliffe
Philip 0.088 0.050 0.388
Kostiakov 0.077 0.048 0535
Green & Ampt 0.011 0.004 0.990
Horton 0.035 0.025 0.904

Table 8. Statistical indicators for evaluating the accuracy of infiltration rate equations in clay soil

Equations RMSE MBE Coefficient Nash & Sutcliffe
Philip 0.028 0.016 0.572
Kostiakov 0.027 0.016 0.608
Green & Ampt 0.013 0.006 0.904
Horton 0.015 0.011 0.873
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Figure 3. Comparison of observational and estimated infiltration rates in sandy loam soil
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Figure 4. Comparison of observational and estimated infiltration rates in silty loam soil
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Figure 5. Comparison of observational and estimated infiltration rates in clay soil
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