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Empirical Derivation of Soil Moisture and Vegetation
Parameters from Sentinel-1 SAR in the Rur catchment
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SAR soil moisture retrieval

= Backscatter determined by
‘ = Relative dielectric constant (g;) of the soil
= Surface roughness
= Vegetation attenuation (plant geometry & plant water
content)
= ¢ mainly dependent on moisture content of soil
surface layer
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Soil Moisture
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Sentinel-1A/B

= Twin C-Band (5.4 GHz) SAR satellites
Launched 2014 & 2016
= 12 day repeat cycle (6 day with S1A and
S1B!)
= V/V-VH polarization over land areas
= Incidence angle 20-46°
= Qur data set:
= constant track -> constant looking geometry
= Incidence angle 38.6°-40.8°
= Acquisition Time 17:24
= slc-level processed to 15 m pixels
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Measurement Campai

art of measurements and acqy
H

2015-04-21
20150515 1724
20150702 1724
20150726 1724 1

2015-08-19 1724

2015-10-18 1724
2015-10-30 1724
20151123 1724

201603-22 1724 Light precipitation between 14:05-14:21

20160415 1724
20160509 1724
20160602 1724
20160720 1724
20160813 1724
20160906 1724
20160930 1724
20161117 1724
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Field measurements during Sentinel-1A Acquisitions SLRU SAR O-hservables Lote LT
Measurements |: Maize Example

Based on 1 field in Hiirtgenwald
on 10 measurement/acquisition
dates.

Conter Coordrote
320620 € 5637868 N
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Sensitivity of SAR Observables to Ground . e .
Measurements II: Winter Wheat Example Sentinel-1 Soil Moisture Retrieval

SHFoL Bare Soil Model Maize Model
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i Bare Soil 6.7 Vol.%
i | Maize 6.8Vol.%
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Conclusions & Perspective

= C-Band SAR data from Sentinel-1 with high incidence angle

Parameter RMSE . . . . .

— - only suitable for soil moisture retrieval under maize & on
Soil moisture bare soil 6.7 Vol. % .

Soil moisture maize 6.8 Vol.% bare SOII

CST T 14cm = Different vegetation parameters could be retrieved with

eet

. s3em RMSE of ~ 1/4 - 1/3 of value range

Vegetation water 5.7Vol% = Future studies should concentrate on different bands, and
content sugar beet . o . .

lower incidence angles for soil moisture studies

Green LAl cereals i3 . . ) } .

Green LAl maize 13 = Operational soil moisture products with low resolution from
passive RS should be combined with high-resolution SAR
data to downscale
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Questions??

Thanks to SFB/TR32 funded by the German
Science Foundation (DFG) for financial
support.

Thanks to Tobias Bothe, Michael Holthausen,
Lars Knapik, Stefan Linnarz, Jan Peters,
Alicia Takbash and Claire Zimmermann for
their help during the field measurement
campaigns and with data preparation.

‘ Contact: s.esch@uni-koeln.de ‘

Rur catchment acquired by Sentinel 1A on 2016-08-13

Introduction Study Area & Data Method Resuls Conclusions

Intemational Corference on Terestal Syst toring, Prediction & High Perormance Computing | 06.04.2018 | Sabrina Esch



