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Introduction 

By integrating Earth observation data with field sensor data, 

decision-makers can optimize irrigation practices and mitigate 

environmental impact

The intensification of water scarcity due to climate change necessitates 

optimized water usage

Balancing profitability and sustainability in agricultural production is 

increasingly crucial

Accurate estimation of soil moisture is essential for precise irrigation 

practices

Estimate soil moisture in vineyards located in northern Portugal using 

artificial neural network models trained with Sentinel-1 SAR data

Sentinel-2

3 features

60 GRD SAR images

24 features

Calibration

Terrain Correction

Calibration

Terrain Flattening

Beta, Sigma, Gamma Gamma

Band maths operations (-,+,/,*)

NDWI

NDVI

NDII

1 feature 

5 sensors 

In-situ soil moisture 

12 images with B4, B8, B11, B12 bands

Sentinel-1

2023: 174 samples 

28 features per 

campaign

Artificial neural network model:

• 6 hidden layers 

• Relu as activation function

• Adam optimizer 

• Mean square error as loss function

Trained using k-Fold 

cross-validation

Our approach effectively predicted values that closely matched the sensor 

measurements, thereby fulfilling the objective of this work.

Future work: 

(1) Extend the methodology to other regions and crop types; 

(2) Incorporate topographic data; 

(3) Expand the dataset with more diverse and representative samples; 

(4) Improve model performance

Root Mean Squared Error (RMSE) = 1.515

Mean Absolute Percentage Error (MAPE) = 6.199%

𝑅2 = 0.857
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