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1. Run Test

2. Ordinary Kriging

3. Inverse Distance Weighting
4. Radial Basis Function

5. Semivariogram
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Figure 2. Geology map of the study area
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Table3. Specifications of fitted models to the experimental semivariograms

£ £l 5
RS R Thg A g, 6‘2::?;' s
RSS R? Range Sill Nugget Effect Semivariogram model Parameter
0/261 0/082 0/501 311000 0/921 0/46 Spherical s 5 S TH
0/784  0/466  0/854 311000 2/012 0/294 Spherical s SAR
4/730 0/538 0/789 311000 6133000 1240000 EC
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Table4. Comparison of different techniques of groundwater quality parameters estimation

Sty RMSE R’ dbe bl on e Sy el
Ranking RMSE R? Best parameter of model Model Type Parameter
1 0/188 0/4 Exponential Kriging
2 0/038 0/3 3 IDW TH
3 0/018 0/02 Spline with Tension RBF
2 0/784 0/47 Spherical Kriging
3 0/361 0/36 3 IDW SAR
1 0/572 0/57 Completely Regularized Spline RBF
1 4/730 0/54 Spherical Kriging
2 0/415 0/42 3 IDW EC
3 0/411 0/41 Completely Regularized Spline RBF
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Abstract (Technical Note)

Effects of Land Use on Spatial-Temporal Variation of Ground Water Quality
(Case Study: Mashhad plain)

A. Yazdanpanahi', Kh. Ahmadaali?, M. Golafshani® and E. Heidaryalamdarloo*
Received: 09-01-2018  Accepted: 07-05-2018

Modeling the spatial-temporal variation of water quality and analyzing the effects of land use changes
on the qualitative parameters of groundwater is very important. In this research, the ability of various
deterministic and geostatistical techniques in the prediction of spatial-temporal qualitative parameters
regarding drinking, agriculture usages and effects of infiltration rate of water into the soil in Mashhad’s
plain were investigated by using statistical data of 62 observation well from 1996 to 2016. The land use
maps were prepared by ENVIS5.1 using Landsat images. Analysis of isoline maps showed that the water
quality had been dropped considerably in terms of chlorine and total hardness and the area with class of
sever restricted usage had been increased. Investigation of EC isoline maps showed that in the year 2016,
the area of regions with moderate and sever restricted usage was the highest in comparison to 1996 and
1986. The pH isoline maps showed that the major part of study area is located in the moderate restricted
class. According to SAR isoline maps, all part of the study area is located in non-restricted class and it
has approximately remained constant during the years. The geological maps of study area showed that the
formations have good effects on groundwater quality. Analysis of Land use maps showed that rangeland and
agriculture have received the most area of land use. During the studied period, rangeland and agriculture
had the most decrease (6.61 %) and increase (2.16%) equivalent to 643.29 and 235.46 square kilometer,
respectively. By moving from center to northeast part of Mashhad’s plain, the agricultural lands and the
number of illegal wells and urban industrial land use is increased which altogether have led to the significant
loss of water quality.

Keywords: Land use change, Geostatistical methods, Deterministic methods, Agricultural water,
Mashhad’s plain
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