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Abstract

Background and Obijective: Relationship between agricultural use area and fertilizer consumed with
changes in groundwater nitrate concentrations is one of the direct methods of agricultural use on nitrate
concentration and groundwater inflammation in each region that can manage managers in proper
management. Help ground water resources. The purpose of this study was to investigate the relationship
between changes in agricultural and chemical area of consumed on the increase in nitrate concentrations in
groundwater sources in Ray plain.

Research method: In this study, Landsat 5 and 8 satellite images for the years 2008, 2011, 2014, 2017 and
2020 were used to monitor land use changes. After processing the images, the area of agricultural land was
calculated. According to the statistics obtained from the amount of chemical fertilizer consumed and the
qualitative laboratory results of nitrate concentration changes, the effects of these factors on each other and
the mathematical relationships between the variables were tested with the Pearson correlation and linear
regression method.

Findings: The results show that during the investigated period, agricultural land has increased and barren
land has decreased. The consumption of chemical fertilizers has also increased. The level of nitrate
concentration of underground water sources shows that during the period under review, the concentration
of nitrate in underground water wells has increased. The analysis of the correlation coefficient also showed
that at the error level of 1% (99% confidence level) there is a significant relationship between the
concentration of nitrates in underground water with the area of agricultural land and the amount of fertilizer
used. This means that as the area of agricultural use and the amount of chemical fertilizers increase, the
concentration of nitrates in underground water resources also increases. In the presented regression model,
the accepted square value (R2) is equal to 0.993 and it indicates a relatively strong relationship between the
dependent variable (water nitrate concentration in underground water sources) and the independent
variables (agricultural area and the amount of chemical fertilizer used).

Discussion and Conclusion: The results indicate that with the increase in the area of agricultural land, the
consumption of chemical fertilizers has increased in the research area, and due to the nitrate leaching
process from the soil surface, the nitrate concentration in underground water sources has increased, which
is one of the important reasons for the increase in nitrate concentration in the study wells.

Keywords: Agricultural use, chemical fertilizers, nitrate concentration, Pearson correlation coefficient,
linear regression
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Table 1- Spatial characteristics of study wells (Source: Karaj Water and Soil Research Center)
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of the study area
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Figure 4- Land use map in the research area of 2008 and 2020
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Figure 5- The area of agricultural use in the studied time periods in the research area
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Figure 6- The amount of fertilizer Chemical consumption in the studied time periods in the researched area
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Figure 7- The average concentration of nitrate in the studied time periods in the wells of the research area
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Table 3- Pearson correlation matrix between dependent variable and independent research variables
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Table 4- Summary of Inter model method

Model R R Square |Adjusted R Square Std.EEr_ror of the Durbin-Watson
stimate
\ ./a91@ +/44Y +/49) V /YA Y/«00

a. Predictors: (Constant), Agricultural-Use, Fertilizer

b. Dependent Variable: NO3-of-Wells
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Table 5. Significant status of the coefficient of parameters in the Inter method

Coefficients ?
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Model Coefficients t Sig.
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Fertilizer VAR ARA ZAAL °/¢11 .
Agricultural-Use «/ANA VAR ALY AVARR AR

a. Dependent Variable: NO3-of-Wells
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Table 6. One-Sample Kolmogorov-Smirnov Test in the Inter method

NO;-of-Wells Fertilizer Agricultural-Use
N ‘Y VY VY
Mean AY/AYYA £YT. /1947 Y a/FAVY
Normal Parameters*® ST YIVSIY Yove/eto VAt
Absolute ARAS JARES DARR
Most Extreme Differences Positive VAR ART VARE
Negative VAR SVARN -+/+ VA
Test Statistic ARAY ARL ARR
Asymp. Sig. (2-tailed) VAREES DARRLL DARRLL
a. Test distribution is Normal. ool Jb ;5 aeols (z:S1,
b. Calculated from data. leesls ulul 5 oo dloe
c. Lilliefors Significance Correction.
d. This is a lower bound of the true significance.
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