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Figure 1. Location of the study area in Tehran province and Iran (A), distribution of sampling points
(B), slope (C), and elevation (D).
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1. Five-point sampling method
2. Standardized Spectral Reflectance (ZPC1)
3. Operational Land Imager
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Table 1. Some statistical indices of soil organic matter (SOM) and total nitrogen (TN) in the study are.

Statistic Number Mean Skewness Kurtosis Min Max
SOM 60 1.38 4.023 0.83 3.19
TN 60 0.09 0.48 0.05 0.13
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Table 2. Results of the Kolmogorov-Smirnov test for soil organic matter (SOM) and total nitrogen (TN) in
the study area

Soil characteristic Statistic df (n-1) Significant
SOM 0.193 59 0.20*
N 0.186 59 0.20*
*. Correlation is significant at the 0.05 level.
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Figure. 2. Pearson Correlation between soil organic matter (SOM) and total nitrogen (TN) with remote
sensing data
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Table.3. Pearson correlation between soil organic matter (SOM), total nitrogen (TN), PCA; and PCA;

Parameter PCA1 PCA2
oM -0.69™ -0.071"
N -0.70™ 0.080"

** Significant at the 0.01 level
ns: nonsignificant
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Table 4. Analysis of variance of employed regression between soil organic matter (SOM) (dependent
variable) and standardized Z parameter (ZPC,) developed among remote sensing data.

Model Sum of squares df (n-1) Mean square F test F Sig.
Regression 5.058 5.058 49.724 < 0.0001
Residual 5.900 0.102
Total 10.958
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Figure. 4. The regression relationship between soil organic matter (SOM) and standardized Z parameter
(ZPC1) developed among remote sensing data.
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Table 5. Analysis of variance of employed regression between total nitrogen (TN) (dependent variable)

and standardized Z parameter (ZPC1) developed among remote sensing data

Sum of

Mean

Model df F test F Sig.
squares square
Regression 0.007 1 0.007 57.962 < 0.0001
Residual 0.007 58 0.000
Total 0.014 59
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Figure 5. The regression relationship between total nitrogen and (TN) standardized Z parameter
(ZPC1) developed among remote sensing data.
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Figure 6. The spatial distribution of soil organic matter (SOM) (A) and total nitrogen (TN) (B) at 0-30
cm soil surface by standardized spectral reflectance index.
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Abstract

The amount of soil organic matter (SOM) and total nitrogen (TN) are important soil properties that
deeply correlate to soil production properties and plant production. Base on this, studying the amount
of SOM and TN is to determine the spatial distribution of these soil properties. It is very important
to study the extent of spatial variation of these characteristics in irrigated lands since a significant
part of the nutritional needs of the community is obtained from these lands. In this regard, the present
study was performed to estimate the spatial variability of SOM and TN of irrigated lands using a
standardized spectral reflectance index (ZPC1) in some parts of irrigated lands of Absard plain
located near Damavand city, Tehran province. Soil sampling (0-30 cm) was performed at 60 points
in irrigation lands, and SOM and TN were measured. Then, the standardized reflectance index of
Landsat 8 satellite images was obtained. Finally, the regression relationship between SOM, TN, and
ZPC1 were calculated. In the end, spatial distribution of SOM and TN were obtained. The results
showed that the highest values of SOM and TN in the study area were 3.19 (%) and 0.13 (%),
respectively, and the lowest values were 0.83 (%) and 0.05 (%), respectively, with the mean of the
measured values for these parameters being 1.38 (%) and 0.09 (%), respectively. Investigations
showed that SOM, and TN have a significant correlation with ZPC1. Furthermore, the accuracy
coefficient (R2) of the regression relationship of the standardized spectral index for estimating SOM
and TN were 0.46 and 0.50, respectively. According to the results of this study, can be concluded
that remote sensing data can be used for more accurate management and monitoring of the SOM and
TN of the entire irrigated lands.
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