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Sekow Test Site

MMC2025, Vienna 24-26.06.2025
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Sekow Test Site

MMC2023, Torino 26-29.09.2023

ESA L-band Radiometer - ELBARA

Brightness Temperature

L-MEB

Soil Moisture

- Algorithm for TB-SM evaluation



Total Gamma (TG) measurements

MMC2025, Vienna 24-26.06.2025

Total gamma data registered by RSS-131 detector 

Sekow test site view



Total Gamma (TG) measurements

MMC2025, Vienna 24-26.06.2025

Total gamma -> rain events (already 
some publications)

Total gamma -> soil moisture ???
or

Total gamma -> snow cover ???



Data Fusion in SoMMeT project

MMC2025, Vienna 24-26.06.2025

SoMMeT - Metrology for multi-scale monitoring of soil moisture

Activity 4.1.1: Review for data Fusion methods used in soil moisture 
assessments

24 % - Neural Networks techniques
37 % - Machine Learning

39 % - other/mixed methods

Defining aims of data fusion?

Data 
improvement

Missing data 
evaluation

New 
information

Data fusion classification?

Data In – Data 
Out

Data In –
Features Out

Features In –
Feature Out

Features In –
Decision Out



Data Fusion Methodology

MMC2025, Vienna 24-26.06.2025

https://www.mathworks.com/?s_tid=user_nav_logo

timedelaynet

Time delay neural network

narxnet

Nonlinear autoregressive neural network 

with external input

Data used from ELBARA:
Elevation: 40° and 75 °

Azimuths: 30 °, 90 °, 180 ° and 320 °

Neural Network model testing conditions:
10 hidden

75% training
15% testing

15% validating

Gamma 
2023

Gamma 
2024



Data Fusion Methodology

MMC2025, Vienna 24-26.06.2025

timedelaynet

Time delay neural network

Total gamma 
2023

SM 2023

Total gamma 
2024
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Evaluation 
correlation

with SM 2024



Data Fusion Methodology

MMC2025, Vienna 24-26.06.2025

narxnet

Nonlinear autoregressive neural network 

with external input

Total gamma 
2023

SM 2023

Total gamma 
2024

Initial
parameters

SM_NARX 
2024

Evaluation 
correlation

with SM 2024



Results for NN_lin

MMC2025, Vienna 24-26.06.2025

timedelaynet

Time delay neural network



Results for NN_lin

MMC2025, Vienna 24-26.06.2025

timedelaynet

Time delay neural network



Results for NARX

MMC2025, Vienna 24-26.06.2025

narxnet

Nonlinear autoregressive neural network 

with external input



Results for NARX

MMC2025, Vienna 24-26.06.2025

narxnet

Nonlinear autoregressive neural network 

with external input



Results for correlation

MMC2025, Vienna 24-26.06.2025

Only application of NARX NN 
model gave the perspective 
results for future research:

In progress:
Application additional input 
data as precipitation and 
temperature



Is it worth to work on it?

MMC2025, Vienna 24-26.06.2025

Gamma radiation monitoring system in Europe 
(https://remap.jrc.ec.europa.eu/Advanced.aspx)
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