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parameters of hardpan depth and hydraulic conductivity were estimated
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1. Introduction

Classical estimation methods, including Thiessen's method, in estimating the values of variables and
their expansion, the spatial location of the data and its direction are not considered in estimating the
values of variables, and the coefficient of the data for estimation is not dependent on the direction and
location of those data (Tuik, 2018). But in geostatistics and related estimates, these two factors are taken
into consideration (Kirimi et al., 2018). Another advantage of geostatistics is that it calculates the
amount of estimation error and is also able to calculate the amount of sampling and data preparation
error and thus determine an index to estimate the strength of the spatial structure and the spatial
relationship of the data (Hosseini and Kamrani, 2018). Kriging is an unbiased estimator that obtains the
least variance of the estimate (Hasaniepak, 2017). The condition of being unbiased is also applied in
other estimation methods such as the polygonal method, inverse distance method, but the characteristic
of kriging is that in the same unbiasedness, the variance of the estimate is also minimal (Castellini et
al., 2019). The purpose of this study is to estimate the areas of hydraulic conductivity and hardpan in
the region using geostatistical methods and its effect on determining the distance of drains.

2. Materials and Methods

Drainage studies in the lands of the region, including stratification studies and determination of the
hydraulic conductivity coefficient of the soils of Khuzestan Province's Jihad Agricultural Organization,
have been carried out in 30 points in the study area. Stratification studies have been carried out mainly
in order to know the status of different layers and to determine the soil texture of the region, and the
measurement of the soil drainage coefficient below the stagnation level has been done by the well
method and above the stagnation level by the pumping method into the surface well.

3.  Results

Results show that the proportion of areas with medium hydraulic conductivity and hydraulic
conductivity of more than one meter per day has increased in the calculation using the Kriging method
compared to the Thiessen method. In addition, in these areas, the depth of the impervious layer
estimated by the Thiessen method is lower than the actual values, and due to the positive effect of the
depth of the impervious layer on the distance of the drains, in these areas, which include units L1y, Li1
and Las, in calculating the distances between the drains by the Thiessen method, it will lead to a decrease
in the estimate of the distance of the drains and will result in an increase in the implementation cost.
This case is seen in a different way in the areas with the depth of the impervious layer between 3-3.5
(m), in these areas due to the overestimation of the area of these lands in the Thiessen method compared
to the Kriging method, the distance of the drains is overestimated. and this issue will be observed in the
land unit O12(2) and Oa2. This causes the problem of drainage and waterlogging of lands to occur in these
places due to the increase in the distance of the drains from each other.

4. Discussion and Conclusion

Kriging is an unbiased estimator (Hosseini, 2023). As the evaluation results and statistics showed, the
geostatistical method provides more reliable results than the Thiessen method in the accurate estimation
of hydraulic conductivity parameters and the depth of the impervious layer. The results of this research
showed that the depth of the impervious layer and hydraulic conductivity as spatial data and input of
the model have a high spatial correlation and the semivariable obtained has a very high strength. Also,
the results of this research showed that geostatistical estimates in estimating the distance of drains,
especially in lands with high hydraulic conductivity, have a significant difference with the results of old
methods, and in such areas for estimating the distance of drains as well as drainage parameters such as
hydraulic conductivity and layer depth impenetrable, it is better to use methods based on geostatistics.
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