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Table 1. Some physical properties of the studied soils

soil properties Max Min Mean Standard
Sand (%) 78.0 7.0 28.50 14.97
Silt (%) 64.0 9.0 36.03 13.14
Clay (%) 76.0 8.0 354 16.56
Geometric mean diameter of soil 0.31 0.003 0.04 0.052
particles(mm)

Geometric standard deviation of 22.11 7.62 13.41 3.51

particles diameter
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Table2. The initial values of van Genuchten-Mualem model parameters for studied soils

soil ; Standard
Units ; Mean

properties Max Min deviation
Or** cm®cm3 0.225 0.01 0.065 0.033
**0s cm®cm3 0.620 0.208 0.427 0.061
Ks cmst 0.500 0.0000 0.065 0.104

- 1.843 1.110 1.304 0.111
a cm? 0.278 0.001 0.034 0.039

Ao a3, S s o /0 Jolee lagsluand ales 51y ol olil o | el s
= The parameter | was considered equal to 0.5 for all simulations, based on sources

ot g5l e an T3 o)ly 5 oad a8 5 L o culi a5 la el L
=% Parameters that were considered fixed and did not enter the modeling process
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Table3. Results of statistical comparisons of simulation of cumulative infiltration into the different soil
textures by HYDRUS-2D/3D

. Number of

Soil texture soils NRMSE 'z/cl:af R('(\:/er?)E R2

CL 11 0.044 -0.089 0.488 0.9836
L 1 0.028 -0.198 0.672 0.9925
SiC 13 0.045 -0.006 0.670 0.9951
SCL 8 0.018 0.034 0.743 0.9996
SL 11 0.015 0.323 0.874 0.9986
SiCL 7 0.043 -0.160 0.488 0.9766
SiL 5 0.020 0.063 0.226 0.9962
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Figure 5. Measured vs. predicted cumulative infiltration using the inverse modeling in different soil textures:
A (SL), B (SCL), C (L), D (SiL), E (CL),F (SiCL), G (SiC)
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Evaluation of HYDRUS- 2D/3D in Water Infiltration Simulation into Soil
with Different Textures via Inverse Solution
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Abstract

In recent years, inverse numerical solution methods have been considered by many researchers to
address the problems of water movement in soil. In this study, HYDRUS-2D/3D software was used
to simulate water infiltration through double-rings infiltrometers in soils with different textures using
the inverse solution approach. For this purpose, the infiltration data obtained by double-rings method
from 63 points of different regions in Isfahan were used as model input. The studied soils were
classified into seven textural classes including Sandy Loam (SL), Sandy Clay Loam (SCL), Loam
(L), Silty Loam (SiL), Clay Loam (CL), Silty Clay Loam (SiCL) and SiC (Silty Clay). Good
agreement was observed between the measured and simulated cumulative infiltration data, in all soil
textures. Coefficients of determination (R?) were 0.998, 0.999, 0.992, 0.996, 0.983, 0.976 and 995
for SL, SCL, L, SiL, CL, SiCL and SiC textures, respectively. Increasing the percentage of clay in
the soil textures increased the simulation error. The highest simulation error was observed in SiC
(NRMSE =0.045) and the lowest simulation error was observed in SL (NRMSE = 0.015). In general,
the simulated double-rings infiltration data using HYDRUS -2D / 3D software and the inverse
numerical solution approach had acceptable accuracy and high reliability in all studied textures.
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