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Abstract

Introduction

Stability of soil structure is one of the most important indicators of land degradation sensitivity and soil quality. Also, soil
salinization is among of the main causes of land degradation in arid and semi-arid regions and the critical factor limiting
agricultural production. Soil salinity affects plant growth and in this case, the importance of soil is determined due to
increasing population growth and the emergence of new needs for more food. Drought as a natural disaster and inevitable
phenomenon has been seen in a wide range of countries, especially countries located in arid and dry regions of the world.

Materials and Methods

In order to investigate the role of drought in intensifying soil salinity in Kashan Plain, drought periods were studied by
standardized precipitation index (SPI) in six time periods in the statistical period 2000 to 2017. The results indicated that the
years 2000, 2008, 2015, and 2016 were the reference years with the maximum intensity of drought. Salinity changes in
reference years were analyzed using the salinity index (SI) obtained from satellite images, ETM + sensors through ENVI
software (version 7.4). Then, the ground reality map of soil salinity was obtained by field sampling, laboratory studies, and
interpolation in ArcGIS software (version 10.4.1). According to the root-mean-square error (RMSE) criterion, the inverse
distance weighting (IDW) method was selected as the most suitable interpolation method in spatial mapping of drought
intensity.

Results and Discussion

The results of the correlation analysis showed that there is a significant relationship between the actual and intermediate
salinity values at the level of 1% with a correlation coefficient of 0.968. This suggests that the obtained model is a good
estimator for soil salinity prediction. The results also showed a significant correlation at the 1% level between drought and
EC using the Spearman method. The results showed that increasing drought will increase the salinity amount, although this
relationship was found inverse for 2016.

Conclusion

The characteristic arid zone has a variable climate; so that these climatic fluctuations have made it prone to high sensitivity.
Over the past few years, reduced rainfall and increased temperature in the Kashan Region have been the main causes of soil
salinity. Along with the occurrence of meteorological drought, over exploitation of groundwater and the entry of solutes
through precipitation are intensified the soil salinity over the study area.
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Table 2 -Average SPI for periods of 3, 6,9, 12, 24, and 48-month during 2000 to 2017 in Kashan Plain

Ju SPI_3 SPI_6 SPI_9 SPI_12 SPI_24 SPI_48
2000 -0.32 -1.38 -0.32 0.98 _ _
2001 0.15 0.47 0.79 1.09 0.52 _
2002 0.58 0.78 1.16 0.84 1.28 _
2003 0.28 0.51 0.83 1.22 1.54 1.57
2004 0.53 0.47 0.47 0.56 1.30 2.17
2005 -0.20 -0.35 -0.21 -0.03 0.34 1.54
2006 0.01 -0.32 -0.63 -0.80 -0.60 0.57
2007 0.30 0.39 0.49 0.34 -0.30 -0.15
2008 -0.10 -1.44 -0.75 -0.65 -0.18 -0.82
2009 0.75 0.87 0.95 0.85 0.20 -0.22
2010 -0.24 -0.39 -0.57 -0.49 0.27 -0.10
2011 0.47 0.36 0.39 0.37 -0.18 -0.12
2012 0.37 0.10 -0.13 -0.19 0.03 0.07
2013 0.18 0.28 0.39 0.42 0.11 -0.20
2014 0.31 0.54 0.72 0.75 0.76 0.54
2015 0.12 -0.19 -0.74 -0.75 0.02 -0.03
2016 -0.44 -1.73 -1.12 -1.37 -1.47 -0.16
2017 -0.51 -0.79 -0.99 -1.13 -1.83 -1.61
ol Witk o gy gy o] Cawsddy RMSE pualie -V Jgua
Table 3- RMSE values for different interpolation methods
Kriging-Universal Kriging-Ordinary IDW-Power2 Jlo
33.82 36.48 3251 2000
44.23 44.69 43.14 2008
65.33 63.34 62.73 2015
66.85 64.52 63.89 2016

Ol Cudd 45 S g yom 3913 (5 23L] 3590 Jito (Briwrlis! - F Joua
Table 4- Validation of used model for soil salinity estimation in Kashan Plain
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Figure 3 - Salinity index (SI) zoning for years 2000, 2008, 2015, and 2016 in Kashan Plain
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