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4- Ordinary kriging
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Spatio-temporal Variability Analysis of Groundwater Salinity and Depth

(Case study: Mazandaran province)

M. Delbari'", P. Afrasiab® and S. R. Miremadi®

Abstract

Groundwater resources are very important for agriculture. In this study the spatial variability of groundwater
salinity for two years (2002 and 2007) and groundwater depth for four years (1987,1997, 2002 and 2007) was
investigated using geostatistical methods in Mazandaran province. The interpolation methods were ordinary
kriging and cokriging, and inverse distance weighing with distance power of 1 to 4. The performance of the
prediction methods was evaluated though cross-validation with comparisoncriteria of root mean square error
(RMSE) and mean bias error (MBE). The statistical analysis showed that groundwater salinity and especially
groundwater depth have a large variance and coefficient of variation. The average groundwater depth increased
from 1987 to 2007 and the average groundwater salinity decreased from 2002 to 2007. The geostatistical
analyses showed that the groundwater salinity and depth are highly spatially correlated. The spatial structure of
groundwater salinity and depth follow an exponential and spherical model, respectively. The results of cross-
validation indicated that the best interpolator for salinity estimation is inverse distance weighing with distance
power of 1. For estimating groundwater depth, inverse distance weighing with distance power 3 for 1987,
ordinary kriging and cokriging with similar accuracy for 1997 and cokriging for 2002 and 2007 achieved the best
results. The prediction map of groundwater salinity showed that the salinity was increased from west to east.
Based on the map of groundwater depth, south and southeast regions have the highest depth of groundwater. In
addition to estimation map, kriging methods were able to present the map of estimation variance for groundwater
depth. These maps showed that the estimation uncertainty is smaller at sampling location and for nearby
samples, and is larger as samples are more distant or where there is no samples. Therefore, when it is necessary
to present the estimation uncertainty rather than estimation only, kriging should be preferred to inverse distance
weighing.
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