
Geophysical Research Abstracts
Vol. 21, EGU2019-5833, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

Surface soil moisture retrieval at high spatio-temporal resolution over
bare soil from Sentinel-1 radar and Landsat thermal data
Abdelhakim Amazirh (1,2), olivier Merlin (2,5), Salah Er-Raki (1), Qi Gao (3,2), Vincent Rivalland (2), Yoann
Malbeteau (4), Said Khabba (5), and Maria José Escorihuela (3)
(1) Cadi ayyad, Faculté des sciences et techniques Marrakech, Physique, Marrakech, Morocco
(abdelhakim.amazirh@gmail.com), (2) CESBIO, Université de Toulouse, CNES/CNRS/IRD/UPS, Toulouse, France
(olivier.merlin @cesbio.cnes.fr & qi.gao@cesbio.cnes.fr & vincent.rivalland@cesbio.cnes.fr) , (3) isardSAT, Parc Tecnològic
Barcelona Activa, Carrer de Marie Curie, 8, 08042 Barcelona, Spain (mj.escorihuela@isardsat.cat & qi.gao@isardsat.cat), (4)
Water Desalination and Reuse Center, King Abdullah University of Science and Technology, Thuwal, Saudi Arabia
(yoann.malbeteau@kaust.edu.sa), (5) LMME, Département de Physique, Faculté des Sciences Semlalia, Université Cadi
Ayyad, Marrakech, Morocco.(khabba@uca.ac.ma)

Radar data have been used to retrieve and monitor the surface soil moisture (SM) changes in various conditions.
However, the calibration of radar models whether empirically or physically-based, is still subject to large uncer-
tainties especially at high-spatial resolution. To help calibrate radar-based retrieval approaches to supervising SM
at high resolution, this paper presents an innovative synergistic method combining Sentinel-1 (S1) microwave and
Landsat-7/8 (L7/8) thermal data. First, the S1 backscatter coefficient was normalized by its maximum and mini-
mum values obtained during 2015-2016 agriculture season. Second, the normalized S1 backscatter coefficient was
calibrated from reference points provided by a thermal-derived SM proxy named soil evaporative efficiency (SEE,
defined as the ratio of actual to potential soil evaporation). SEE was estimated as the radiometric soil tempera-
ture normalized by its minimum and maximum values reached in a water-saturated and dry soil, respectively. We
estimated both soil temperature endmembers by using a soil energy balance model forced by available meteoro-
logical forcing. The proposed approach was evaluated against in situ SM measurements collected over three bare
soil fields in a semi-arid region in Morocco and we compared it against a classical approach based on radar data
only. The two polarizations VV (vertical transmit and receive) and VH (vertical transmit and horizontal receive)
of the S1 data available over the area are tested to analyse the sensitivity of radar signal to SM at high incidence
angles (39◦-43◦). We found that the VV polarization was better correlated to SM than the VH polarization with
a determination coefficient of 0.47 and 0.28, respectively. By combining S1 (VV) and L7/8 data, we reduced the
root mean square difference between satellite and in situ SM to 0.03 m3 m-3, which is far smaller than 0.16 m3
m-3 when using S1 (VV) only.


