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Table 1. The meteorological parameters during experiment

(Sunshine hours)

Wind Speed (m s)

Relative Humidity (%)

Air temperature (°C)

Average Average Average  Max Min Average Max  Min
June 11.8 8 68 3 40.6 524 269
August 11.6 9.2 37 6 39 50.2 276
September 10.9 6.4 92 8 37.2 48 25
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Figurel. Experimental setup for the research
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Table 2. Physical and chemical properties of studied soils

_ sand  Silt  clay G Oy o Po EC
Properties (%) %) (%) %) % cm3)  @cm®  (dSmt) pH
Loam 46 32 22 23 11 2.57 1.45 2.6 7.75
Sand 88 8 4 1 2.65 1.59 1.8 75
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Figure 2. Soil moisture retention curve of sandy (a) and loamy (b) soils
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Table 3. Estimated and HYDRUS-1D-optimized values of hydraulic parameters of straw mulch and different
soil textures

Treatment Loam Sand
Straw gr 95 a n Ks gr 95 (94 n Ks
mulch (cm? cm®) (cm®) (cm?® cm?) (cm®)
Soil layer 0.07 0.51 0.09 1.21 16 0.01 0.36 0.012 171 120
Straw layer 0.002 0.75 0.55 145 486 0.001 0.69 0.55 156 473
S1 Mulch 0.068 0.43 0.061 126 16 0.01 0.37 0.037 193 235
No mulch 0.068 042 0.071 121 16 0.01 0.35 0.034 2.03 239
S2 Mulch 0.07 0.44 0.065 1.24 174 0.01 0.40 0.04 1.87 230
No mulch 0.072 043 0.062 125 18 0.01 0.37 0.036 1.91 232
S3 Mulch 0.072 0.46 0.069 126 21 0.01 0.41 0.039 1.83 215
No mulch 0.072 044 0.065 122 21.7 0.01 0.40 0.036 1.88 217
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Figure 3. Measured and simulated soil-moisture content in loam soil, mulch and no mulch cover in S1 (a, b),
S2 (c, d) and S3 (e, f).
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Figure 4. Measured and simulated soil-moisture content in sand, mulch and no mulch cover in S1 (a, b), S2 (c,
d) and S3 (e, f).
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Table 4. Performance of HYDRUS-1D in simulating soil-moisture content in different treatments.

Saline water table Loam Sand
Cover R? RMSE R? RMSE
S1(5dSm?) Mulch 0.9537 0.0273 0.9711 0.0328
No mulch 0.9729 0.0321 0.9609 0.0281
S2 (10 dS m™?) Mulch 0.9438 0.0395 0.8935 0.0521
No mulch 0.9673 0.0121 0.9326 0.0403
S3 (15dS m™?) Mulch 0.9021 0.0489 0.9103 0.0129
No mulch 0.9218 0.0422 0.9425 0.0267
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Table 5. The amount of cumulative actual evaporation in different treatments. (S1, S2 and S3 are salinity of
groundwater with EC 5, 10 and 15 dS m'1).

observed Simulated
Saline water table ~ Cover Loamy Sand Loamy Sand
S1(5dSm?) Mulch 246 193 232 208
No mulch 339 211 312 230
S2 (10dS m?Y) Mulch 210 173 215 179
No mulch 284 185 302 202
S3 (15dS m?) Mulch 153 119 161 113
No mulch 187 130 192 118
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Numerical Simulation of Moisture Distribution in Soil as Affected by
Mulch and Shallow Saline Groundwater
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Abstract

The aim of this study was to investigate the effect of straw mulch on water content distribution in a
soil profile and simulating water flow in soil under shallow saline groundwater using HYDRUS-1D.
Lysimetric experiments were conducted in two soil textures (sand and loam) at three water table
salinity levels of 5, 10 and 15 dS m™ mulch and no mulch with three replications in a three-month
interval. Soil moisture content was continuously monitored in the depths of 5, 10, 20, 30 and 50 cm.
Evaporation was also measured using Marriott bottle technique on a daily basis. The results
showed that mulch cover retained soil moisture by 16 % and 20 %, and reduced evaporation by 27 %
and 8% in surface layer of loamy and sandy soil, respectively. Our findings highlighted a strong
correlation between measured and simulated soil moisture data using HYDRUS-1D with R?
ranging from 0.89 to 0.97 and 0.90 to 0.96 in sand and loamy soils, respectively. The numerical
model estimated soil moisture with RMSE of 0.0121- 0.0489 c¢cm® c¢cm™ for loamy and 0.0129-
0.0521 cm® cm? for sand. The simulation results revealed that HYDRUS-1D overestimates
moisture content of layers close to water table.
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