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1- Land surface model (LSM)
2- Microwaves

3- Advanced Microwave Scanning Radiometer (AMSRE)

4- Soil Moisture and Ocean Salinity (SMOS)
5- Soil Moisture Active Passive (SMAP
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6 - Combining Active-Passive
7 - Radar backscatter

8 -RVI

9 - Phased Array type L-band Synthetic Aperture Radar (PALSAR)
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10 - https://search.earthdata.nasa.gov/search
11 - Sinitic Aperture Radar (SAR)

12 - C-band

13 - https://vertex.daac.asf.alaska.edu

14 - Polarization (Vertical or Horizontal)
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15 - Radiometric Calibration

16 - DN

17 - Thermal nnoise removal

18 - Multilooking

19 - Speckle reduction

20 - Geometric and terrain correction
21 - SNAP 6.0

22 - Refined lee

23- Regrid

24 - TDR - Teta probe ML3
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25 - RMSE

26 - Unbiased RMSE (UnbRMSE)
27 - Bias (MBE)

28 - SMo

29 - SMs

30-n
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Abstract

Surface soil moisture retrieval using microwave remote sensing, as the most promising meth-
od, has been highly valued due to its great accuracy and temporal resolution in broad scales.
However, its coarse resolution limits regional scale applications. This study aims to apply the
optional downscaling algorithm to generate high resolution soil moisture (6f) over Firooz-
abad Watershed, Ardabil, Iran. The algorithm integrates the advantage of Sentinel-1 (S-1) ra-
dar and the SMAP Radiometer soil moisture to make a linear correlation between the satellite
soil moisture (6¢c) and the radar backscatter (co) at each coarse pixel. The outputs were com-
pared with the soil moisture measurements collected from individual points in the study area.
The values of 0.043 cm’/cm®and 0.039 cm?/cm?, respectively, were obtained for RMSE and
UnbRMSE at 1 km resolution. This result are close to the SMAP’s downscaled target accuracy
(RMSE = 0.05, cm® / cm?). Taken together, point measurement has limitations in terms of
spatial representation and spatial extent, especially in a watershed scale data analysis; therefore,
utilizing the freely available SMAP soil moisture data and its downscaled version with the
S-1 SAR data could be considered as an efficient and low cost tool to be used in research and
implementation for the local and regional applications.
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