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Validation and Downscaling of SMAP Satellite
Soil Moisture Data by the SMBDA Method
Using Sentinel 1 Radar Products and Ground
Data in SalehAbad Region of llam
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Abstract

Microwave remote sensing soil moisture data have a high
ability to provide soil moisture information due to their spatial-
temporal coherence. NASA SMAP satellite is one of the most
important methods for preparing soil moisture data within the
microwave spectrum (L-band) and spatial separation of about
40 km. The low spatial resolution of the soil moisture data of
this satellite causes limitations in practical applications and at
local scales. In the present study, to subscale daily surface soil
moisture data from SMAP 4 level satellite products (with a
resolution of 9 km) and increase its resolution to one kilometer,
a downscaling algorithm using SMBDA downscaling method,
satellite radar image Sentinel 1, and ground observations were
developed. For this purpose, 1037 soil samples of soil moisture
in 32 different days (autumn and winter of 1399) were
measured simultaneously with the passage of time of Sentinel
1 satellite from SalehAbad plain (llam). The results showed
that the square root of the error between the values of down-
scale soil moisture with ground observations is 0.085 (m3.m-),
which has good accuracy compared to similar studies. The
effect of the challenges of vegetation change and rainfall on
the accuracy of the algorithm results used was investigated.
The temporal-spatial extension of field measurements due to
the greater variability and dispersion of the measured values
as well as the implementation of the algorithm using non-
classical methods (soft computing) can improve the results of
downscaling.

Keywords: Soil Moisture, Downscaling, SMAP, Sentinel 1,
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Fig. 3- Right: Radar image before preprocessing; Left: Radar image after preprocessing
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Fig. 4- Flowchart of the different stages of the algorithm used to downscale satellite soil moisture

data
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1- Essential Climate Variables

2- World Meteorological Organization

3- Global Climate Observing System

4- Committee on Earth Observation Satellite

5- Time Domain Reflectometry

6- Advanced Microwave Scanning Radiometer-Earth
Observing System Sensor

7- The Advanced Scatterometer

8- Soil Moisture and Ocean Salinity

9- Soil Moisture Active Passive

10- Optical and Passive Downscaling Approaches
11- Active and Passive Downscaling Approaches
12- Sinitic Aperture Radar

13- Ground Range Detected

14- https://scihub.copernicus.eu/dhus/#/home

15- Digital Number

16- Calibration

17- Sigma Nought

18- Thermal Noise Removal

19- Multilooking

20- Speckle-Effect

21- Terrain-Correction

22- Soil Moisture-Based Downscaling Algorithm
23- Near linear

24- Vegetation Water Content

25- Resample

26- Normalized Difference Vegetation Index

27- Moderate-Resolution Imaging Spectroradiometer
28- Root-Mean-Square Error
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