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Saturated hydraulic conductivity (Ks) is one of the most important soil physical properties that

plays a major role in its hydrological behaviour. In this study, the hydraulic characteristics of
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EXTENDED ABSTRACT

Introduction

Saturated hydraulic conductivity (Ks) is one of the most important soil physical characteristics that plays
a major role in the soil hydrological behaviour. Analysis and interpreting spatial variability of soil hydraulic
properties is important in hydrological modeling and using pollutants and nutrient flow modeling in the soil.
It is very important to know the relationship between water and soil in various irrigation and drainage issues,
determining the water requirement of plants, the amount of soil water, controlling salinity, irrigation
management and planning, and etc. Therefore, according to leaching management programs, soil amendment
and irrigation planning for Sistan plain lands, It is very important to study the physical and hydraulic
characteristics of sistan plain soils.

Materials and Methods

This study was carried out in 46,000 hectares of the Sistan Plain, including the cities of Zahak, Hamon,
Hirmand, Nimroz and Zabul. In this study, 312 surface soil (0-30 cm) samples were taken and their hydraulic
characteristics were measured. Also, soil texture, bulk density, Electrical Conductivity (EC), Sodium
Absorption Ratio (SAR) was measured in 2080 surface soil (0-30 cm) samples. Spatial variability of hydraulic
characteristics were analyzed using geostatistics technique. In addition, spatial distribution of hydraulic
characteristics were determined using Inverse distance weighting (IDW) method. In order to evaluate the
correctness and accuracy of kriging and IDW interpolation methods in estimating hydraulic characteristics in
unsampled points, normalized root mean squares error (NRMSE), R? and MBE statistics were used.

Results and Discussion

The results showed that the soil texture of the area varied from sandy to clay and Most of the soils in the
region had medium texture. The average bulk density of the region was 1.43 gr.cm™. The average field capacity
in all the cities of Dasht Sistan is less than 35%, which are in the class of low field capacity. The average and
median amount of available water in the soil of Sistan plain is 4.72% and 15.21%, respectively. About 48.8%
of Sistan plain lands have available water between 11.5 and 15%. The amount of available water is low
according to the soil textural classes of the most area of the sistan region (silty loam, silty clay loam, and silty
clay). The highest and lowest amount of available water was also observed in Hirmand and Zabul respectively.
The coefficient of change of available water in all surface soils of Sistan Plain lands is 33.83% and it is in the
range of very high variability. According to the average values of saturated hydraulic conductivity, the lowest
and highest values of saturated hydraulic conductivity (Ks) of the surface soil were in Zabul (0.15 m per day)
and Hirmand (0.42 m per day) respectively. According to the spatial distribution map of saturated hydraulic
conductivity of the surface soil, the southern regions and part of the eastern regions have a higher saturated
hydraulic conductivity coefficient than the rest of the regions. In these areas, the percentage of sand was higher.
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