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Comparison of remote sensing and in-situ soil moisture measurements:
6 years survey of SMOS data and agrometeorological stations in Eastern Poland
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For this study, two time series of soil moisture in years 2010-2015 were examined and compared. First type of data was obtained from ground
stations by means of capacitance SM sensors (PR2 or ThetaProbe ML2x) at surface layer of soil (0-10 cm depth). Rainfall data was also collected.
Stations measures every 10 minutes. The second type came from ascending passes of SMOS satellite. The algorithm version was 500 and 501. To
obtain spatial resolution corresponding to SMOS (approx. 45 km), central Discrete Global Grid cell (with monitoring station in the middle) and its
closest neighbours were 7-days averaged. Ground data were averaged in the same manner and then compared to satellite data using Bland-
Altman method of agreement.

🔲 BIALOWIEZA 🔲
Coordinates: 23.75°E, 52.57°N

Sand: 68%, silt: 28%, clay: 4%

Sensor depth: 10 cm

🔲 BUBNOW 🔲
Coordinates: 23.27°E, 51.36°N

Sand: 83%, silt: 15%, clay: 2%

Sensor depth: 10 cm

🔲 BIEBRZA 🔲
Coordinates: 22.66°E, 53.47°N 

Sand: 97%, silt: 1%, clay: 2%

Sensor depth: 10 cm

🔲 CICIBOR 🔲
Coordinates: 23.10°E, 52.07°N

Sand: 58%, silt: 37%, clay: 5%

Sensor depth: 5 cm

🔲 JANOW  🔲
Coordinates: 22.42°E, 50.69°N

Sand: 86%, silt: 9%, clay: 5%

Sensor depth: 5 cm

🔲 FELIN 🔲
Coordinates: 22.62°E, 51.22°N

Sand: 26%, silt: 68%, clay: 6%

Sensor depth: 5 cm

🔲 MAJDANEK 🔲
Coordinates: 23.47°E, 50.48°N

Sand: 22%, silt: 73%, clay: 5%

Sensor depth: 5 cm

🔲 TRZEBIESZOW 🔲
Coordinates: 22.57°E, 51.99°N

Sand: 72%, silt: 26%, clay: 2%

Sensor depth: 10 cm

🔲 WIGRY 🔲
Coordinates: 23.00°E, 54.02°N

Sand: 87%, silt: 11%, clay: 2%

Sensor depth: 10 cm

The biases varied in a wide range depending on the locality of monitoring station and type of land use (e.g. wetland). The lowest
bias occurred in the Wigry and highest on Bubnow regions. This divergence is interesting because the sites of these stations show
a similar soil particle size distribution. This is important because the L-MEB algorithm for calculating SM characterizes soil by
using distribution of sand and silt content only. It is also worth to note that the year 2011 was more variable and drier than the
2010 for Poland, and in summer 2015 the drought was observed. The Bland-Altman method confirmed a moderately good
agreement of soil moisture from SMOS and most agrometeorological stations.
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