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Figure 1- Location of the study site in Neishabour plain
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Figure 2- Total inlet feeding to the ground (rainfall and irrigation) in the study area in Neishabour plain
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Figure 3- Temperature changes during 2012 to 2013 at Fadisheh station in Neishabour in the study area
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5- double attenuation factor for radar waves passing
through vegetation
6- incident angle
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1- total canopy backscattering coefficient
2- vegetation backscattering coefficient
3- soil backscattering coefficient

4- vegetation water content
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Figure 7- Soil moisture estimated from the Landsat 7 satellite at six different times
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Introduction: In the last decade, satellite-based methods, including remote sensing and microwave methods,
have been used in many studies to detect soil surface moisture regionally. Thermal remote sensing method is quite
effective for checking moisture for bare soil but shows poor correlation for vegetated surfaces. In addition, there
is a widespread use of this method in the presence of temperature differences during the day. Satellite imagery
enables the ability to measure humidity according to the environmental conditions at the surface. Thus, compared
to field measurements, remote sensing techniques are promising because they are capable of spatial measurements
at a relatively low cost. Water supply is one of the main causes of evapotranspiration, which can affect it. Soil
moisture can be considered as the most direct and important variable describing drought and is the main parameter
describing water circulation and energy exchange between the surface and the atmosphere. Scale reduction
methods for soil moisture can be divided into three main groups including satellite-based method, GIS data and
model-based methods. The same methods have been used extensively in monitoring soil moisture for different
spectral patterns at different wavelengths, from visible to microwave remote sensing data. Spectral reflectance
decreases with increasing soil moisture in the visible and near-infrared (NIR) range. Therefore, these methods can
be used to estimate soil moisture using satellite data for water budgeting and other meteorological and agricultural
applications.

Materials and Methods: In this study, using the information provided by Zaki (2013), the measured humidity
by the sensor was compared with the humidity obtained from the satellite. The soil moisture were measured in 16
points from an area of 13 hectares from Neyshabour plain of Khorasan Razavi province. The novelty of this study
is to provide a simple method for using Landsat 7 satellite imagery to estimate the surface moisture of areas of the
Earth to eliminate field sampling and optimal use for agriculture. One of the advantages of this method is the
reduction of information obtained from the field as input values for crop modeling that can be used to estimate
crop yield, so the moisture measured during the winter wheat crop period from November 2012 to March 2013
was used.

Results and Discussion: The placement of band numbers 3 and 4 opposite each other to calculate M, the line
equation was fitted. Since satellite imagery is not performed daily by satellite, six images were extracted during
the growing season. On November 12, which is actually 12 days after planting, the plant is entering the germination
stage and the soil is mostly bare. Because the satellite does not receive enough reflected green light, the accuracy
of the image in measuring soil moisture decreases, but after the plant grows, the green light is reflected and the
amount of digital digit of band 4 is affected, as a result, the amount of moisture in the plant leaves and stem is
involved in measuring soil moisture, which is consistent with the results obtained by Petropoulos et al.

Conclusion: In general, the results of this study showed that the simple and efficient Red-NIR spatial geometry
model has a great ability to estimate soil surface moisture in favorable weather conditions and this method can be
used for plant modeling as input data.
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