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2- Sodium adsorption ratio
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Figure 1. The Study area of Hashtgerd plain, Alborz province, Iran.
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Table 1. Schoeller classification for drinking water (mg/l).

Quality TH TDS SO~ cr Na'
= <250 <500 <145 <175 <115
Good

I3 250-500 500-1000 145-280 175-350 115-230

Permissible
L s
500-1000 1000-2000 280-580 350-700 230-460
Moderate
ol
' 1000-2000 2000-4000 580-1150 700-1400 460-920
Unsuitable
sl Sels
’ 2000-4000 4000-8000 1150-2240 1400-2800 920-1080
Quite Inappropriate
=AM >4000 >8000 >2240 >2800 >1080
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4- Geostatistical

5- Ordinary Kriging

6- EBK: Empirical Bayesian Kriging
7- Deterministic

8- IDW: Inverse Distance Weighted
9- RMSE: Root Mean Square Error
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Table 2. Investigating the quality of groundwater resources of Hashtgerd Plain for drinking using Schoeller classification.

ol LS shuaid

AL
Jl s (;w) Water quality classification /
Year Parameter < Js3 0 Lo s el bl Sals <A hE e
(mg/l) Good  Permissible = Moderate Suitable ~ Unsuitable  Quite Inappropriate ~ Non Drinkning
TDS 50 0 0 11.54 26.92 11.54
TH 42.31 0 0 0 23.08 34.62
2012 PH 92.31 0.01 0 0 3.85 3.85
Na 42.31 0 0 7.69 15.38 34.62
Cl 53.85 0 0 15.38 11.54 19.23
TDS 46.15 0 0 15.38 15.38 23.08
TH 42.31 0 0 19.23 19.23 19.23
2013 PH 46.15 0 0 0 19.23 34.62
Na 92.31 0.01 0 0 3.85 3.85
Cl 42.31 0 0 7.69 15.38 34.62
TDS 53.85 0 0 15.38 11.54 19.23
TH 46.15 0 0 15.38 15.38 23.08
2014 PH 42.31 0 0 15.38 26.92 15.38
Na 46.15 0 0 3.85 30.77 19.23
Cl 88.46 3.85 0 0 0 7.69
TDS 50 0 0 11.54 11.54 26.92
TH 53.85 0 0 15.38 7.69 23.08
2015 PH 46.15 0 0 15.38 15.38 23.08
Na 42.31 0 0 15.38 19.23 23.08
Cl 46.15 0 0 3.85 26.92 23.08
C1 250 c2 750 C3 250 4 Abyek
+ Anbar Tappeh
30 4 Arab Abad
Azari
Aziz Abad
¥ Donlat Abad
] # Hosein Abad
*x Kamal
A Eordan
Kourosh
20 S # Lashkar Abad ak
- Mohammad Abad L dams
l. % Morghak :
P =t H‘““MH Namak Alan
_'¢ 2 S @ Nazar Abad
yz - # Saced Abad
'1. 2 H“‘ka Sangher Abad
Lz S A Seif Abad
KKH\ Tan}:ﬁ.mm
10 . e Zaki Abad
T L E | Sodium atiaty & s '
T - sodium (Alkali) hazard - wbe =
T ~ |stLow s
e % §2: Medium Lyt
E ) $3: High 2k
o 82 | 34 Veryhigh b
A * G
® Salinity hazard (Cond} el
A | . 2 L
0 T T T T L e
100 1000 L
‘JK.V..'S."' el EE e
Salmity Hazard (Cond)

(8309308 O pan g O LS o gl Sy gAuaib Y S

Figure 3. Wilcox Classification for Water Quality Assessment for Agricultural Use.
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Table 3. Evaluation of interpolation deterministic methods for groundwater quality parameter Hashtgerd Plain.
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Figure 5. Investigation of spatial variation of groundwater Nitrate (A) and Sulfate (B) parameters of
Hashtgerd Plain in 2012-2015.
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Table 5. Investigating the quality of groundwater resources of Hashtgerd Plain.
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Table 6. Examination of Ionic Ratio of the aquifer of Hashtgerd plain using Average values of four years

(2012-2016).
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Abstract

Background and Objectives: Discharging of pollutants produced by municipal developments,
agricultural and industrial activities and climate change are among the issues affecting the
quality of groundwater resources. Groundwater is one of the valuable resources that lack of
proper management can transfer chemical pollutants through industrial and agricultural
effluents. In relation to the influence of these factors, we can mention the changes in the
groundwater level of Hashtgerd Plain which has fallen by about 15 meters over the past three
decades. The innovation of this research is to use Satellite Images and monitor the quality of
water resources status by identifying the factors affecting the quality of groundwater resources
and studying soil and water resources conservation strategies.

Materials and Methods: In this research, 24 samples (from 24 wells) obtained from different
parts of Hashtgerd plain were prepared. The concentration of effective parameters on the quality
of groundwater resources, including Nitrate, Sulfate, Calcium, Sodium, Magnesium, Potassium
and total dissolved solids was self-measured using the standard reference method. Then the
interpolation (Error estimation of interpolation methods) and quality analysis of ground water
resources were investigated by Arc Map and AquaChem software’s. Land-use changes were
also investigated using Landsat 8 satellite imagery (OLI sensor) and ENVI software’s. Then the
obtained results were used to study the spatial variation of the quality parameters and identify
the factors affecting the quality of groundwater quality changes.

Results: The results obtained from the analysis semivariogram and the error estimation of the
interpolation methods in this study for the nitrate parameter (1391-1394) show that the nugget
effect ratio with sill from 0.12 to 0.17, indicating spatial continuity Strong is this parameter. In
addition, the interpolation methods, the Empirical Bayesian Kriging method, had the lowest root
mean square error (2.99 mg/1). The results of the study of spatial variations of nitrate values in
Hashtgerd plain groundwater resources indicate that the highest amounts of this pollutant (more
than 50 mg/1) were located in the urban and industrial users (Arab Abad kouh, Qaleh Soleimani)
Which can be linked first with municipal wastewater and then with the application of nitrogen
fertilizers in agriculture. In addition to the above, the study of spatial variations of sulfate and
groundwater ion ratios in the years 1391-1394 show that the values of this parameter in parts of
the gardens and agriculture of the plain (central parts) more it is about the standard (more than
400 mg/1). The main cause of this increase is known as Hydrochemical reactions and factors.

* Corresponding Author; Email: a_shahbazi@sbu.ac.ir
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Conclusion: In general, the results of this study showed that the number of effective parameters
in determining the quality of groundwater resources of Hashtgerd plain exceeds the standard
limits. In addition, the groundwater level has dropped (9.71 m) during the study period
(1391-1394). In addition, due to the intensive impact of human factors on reducing the quality
of groundwater resources in the Hashtgerd plain and reducing groundwater levels during the
study period (1391-1394), consideration the groundwater protection area and management of
groundwater pumping wells is essential.

Keywords: Hashtgerd Plain, Land-use, Nitrate, Quality of groundwater resources
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