
Data:
ÅSentinel -1 IW VV, Global Land Data Assimilation (GLDAS ) Noah Land 

Surface Model L4 3-hourly  0.25 ×  0.25-degree  V2.1 SSM data (0-10 cm 

depth ), OpenLandMap  field  capacity,  DIGIJORD soil  textures  and Danish  

Agricultural  Agency  (DAA) field  limits  and crop  typ e.

Å In-situ  SSM measurements  from  KortDrænN 2O sites  and  HOBE network,  

including only stations within fields labeled as agricultural plots, sourced from 

both the International Soil Moisture Network (ISMN) and the DAA.
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Conclusions :
Å The algorithm  captures  spatio -temporal  patterns  not  present  in  the coarser  dataset  (GLDAS).

Å Impact  of  algorithmic  choices : Averaging window size (n) balances trust between coarse products 

and backscatter data. Field capacity and the alpha bounding method have critical impact in the 

modelôs performance. Saturation conditions may be underestimated. 

Å Limitations : If the algorithmôs initial assumption is not met, changes in landcover can still be 

misinterpreted as SSM variations. Reliance on a coarser soil moisture product.

Theory :

Å The normalized SAR backscatter coefficient, sigma  nought , has been 

shown  to  be sensitive  to  surface  soil  moisture  (SSM) changes (but also 

to surface roughness, vegetation, landcover... etc.)

ÅSTCD approach, proposed by Balenzano  et al. (2021) [3].

ÅAssumption : surface/vegetation changes occur at longer time-scales than 

soil moisture fluctuations. Hence, using backscatter ratios between 

subsequent acquisitions allows the SSM signal to remain, while minimizing 

the impact of other processes occurring on longer time scales.
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Abstract : 200.000-300.000 hectares  of  Denmarkôs agricultural  land  

suffer  from  poor  drainage  [1]. These areas could be contributing  

significantly  to  national  greenhouse  gas emissions  [2]. To map soil 

moisture and drainage properties effectively, the KortDrænN2O initiative 

explores using Sentinel -1 (C-band) data and the short-term change 

detection (STCD) method for surface  soil  moisture  estimation  [3][4]. This 

approach is validated  against  in-situ  data from  the Danish Hydrological 

Observatory (HOBE) [5] and three of the project test sites [6].
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Results :
Fig. 2: Blue and black dots show SM retrievals, with the latter indicating overlap with in-

situ observations (gray / red stars for Kjaerby/Lyngbygaard). The magenta lines represent 

the seasonal adjustment curve S(t), while the red dashed ones mark the field capacity 

threshold. The discontinuous green lines correspond to the GLDAS estimates.
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Fig. 1: a) HOBE network, b)-d) KortDrænN2O test-sites: Tokkerup, Kjaer/Lyngbygaard 

Fig. 3: Predicted vs. measured soil 

moisture at HOBE. (a) GLDAS model; 

(b) proposed STCD method.
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Parametrized

bias correction 

R uRMSE N

HOBE 0.72 4.31 % 3630

Tokkerup 0.84 3.44 % 467

Kjaerbygaard 0.68 5.13 % 12

Lyngbygaard 0.64 4.61 % 11


