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 Task 3.1. Training schools on the use of the UAS applied to soil moisture.

 Task 3.2. Generating a spectral based model to assess soil property.

 Task 3.3. Inter-comparison among different survey protocols including: definition of the 
ideal flight time and duration, number of acquisitions in time, and spatial resolution.

 Task 3.4. Inter-comparison among different instruments: ground measurements vs. 
aerial surveys.

WG3: Soil moisture state 
monitoring using UASs
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Soil Moisture Dynamics
(by Paolo Nasta)

Soil Moisture Downscaling 
With UAS (by Yijian Zeng)

Thermal Inertial for Soil
Moisture Monitoring via UAS
(by Antonino Maltese )

(Thanks to Gernot and Dariia!)                        (Carinthia University of Applied Sciences, Villach, Austria, 2020) 

Task 3.1. Training school on the use of the UAS 
applied to soil moisture estimation.
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Mapping soil properties for UAS-based environmental monitoring 
by Paolo Nasta and Nicolas Francos, https://youtu.be/NYDoIrdB8Bg

from Unmanned Aerial Systems (UAS)

Soil Moisture Retrievals from Unmanned Aerial Systems (UAS)
by Ruodan Zhuang, https://youtu.be/2_mDpQMnF-o

Task 3.1. Training school on the use of the UAS 
applied to soil moisture estimation: Video Lectures



5

Task 3.2. Generating a spectral based model to assess soil property.

30 Mar. 17:05‐17:20: Nicolas Francos et al. – Mapping Water Infiltration Rate 
Using Ground and UAV Hyperspectral Data: A Case Study of Alento, Italy

31 Mar. WG3 meeting, 14:00‐14:20 Nicolas Francs et al. – A transfer function 
to predict soil surface reflectance from laboratory soil spectral libraries

(Francos et al. 2021)
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Field spectroscopy overperform traditional laboratory spectral measurements, 
since it preserves the soil-surface status without disruption, which is 
unavoidable for lab approaches;

The spectral-based model (based on in-situ measurements) can be used to 
map soil property, with the hyperspectral imageries from UAS.

Furthermore, based on the correlation between the field soil spectral library 
(FSSL), and the traditional laboratory spectral measurement, a transfer 
function can be established to correct the lab-based spectral measurements, 
and improve the accuracy in assessing soil property.

Soil properties (e.g., soil textures, and other physical properties) estimated 
using spectral-based model could be further combined with Pedotransfer
Function to obtain soil hydraulic parameters (e.g., Ksat, SWRC).

Task 3.2. Generating a spectral based model to assess soil property.
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Task 3.3 Inter-comparison among different survey protocols 
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31 Mar.  WG3 meeting, 15:00‐15:20 George Petropoulos et al.: 
UAS  for Soil Water Content and Evaporative Fraction retrievals: 
An investigation of Ts/VI methods in a Mediterranean setting.

31 Mar.  WG3 meeting, 14:40‐15:00 Qianqian Han, Lijie Zhang, Ionut 
Cira, et al.: A ensemble of optimized machine learning algorithms for 
predicting the soil moisture at global scale.

31 Mar.  WG3 meeting, 14:20‐14:40 Bertalan, L., Holb, I., 
Pataki, A., Négyesi, G., Szabó, G., Kupásné Szalóki, A., 
Szabó, S. UAV‐based multispectral and thermal cameras to 
predict soil water content – A machine learning approach
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Task 3.3 Inter-comparison among different survey protocols 

Summary of UAS based SM monitoring Methods.(Zhuang et al. 2021)

When different SM retrieval models are going to be 
used, the sensor type and the acquisition time 
should be well-planned based on the theory and 
the follow-up processing methodologies.
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Task 3.4 Inter-comparison among different instruments: ground 
measurements vs. aerial surveys.
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HARMONIOUS/iAqueduct Research Bed (Alento):

(N. Romano, 2019)

Task 3.4 Inter-comparison among different instruments: ground 
measurements vs. aerial surveys.
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Task 3.4 Inter-comparison among different instruments: ground 
measurements vs. aerial surveys.

Field survey in the area of Sele river catchment (Mar. 20-25, 2022) photos by Brigitta Szabó
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Task 3.4 Inter-comparison among different instruments: ground 
measurements vs. aerial surveys.

Field survey in the area of Sele river catchment (Mar. 20-25, 2022)

(Zhuang, 2020
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 Main aim: Define a shared methodology to understand the spatial 
and temporal behaviour of soil moisture over different scales.

 Deliverables 3.1: Guidelines for soil water content monitoring 
(standard operating procedure) and for comparison of ground 
measurements with UAS data.

WG3: Soil moisture state 
monitoring using UASs

(Salvatore Manfreda, 2019, at ITC)
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Application of SM for calibrating ecohydrological model (TETIS)
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 The inclusion of SSM in model calibration increases the robustness of the model performance.
 Considering different SSM spatial resolutions has an impact in model performance.
 Higher spatial resolution SSM provided better Q performance. In terms of spatial patterns, no clear 

conclusion is obtained. 
 SSM products are not free from errors and inconsistencies. 

From: José Gomis Cebolla, Félix 
Francés García, Nunzio Romano, and 
Nasta Paolo.
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 14:00-14:15: Nicolas Francs et al. – A transfer function to predict soil surface 
reflectance from laboratory soil spectral libraries

 14:15-14:30: Bertalan, László et al. - UAV-based multispectral and thermal 
cameras to predict soil water content – A machine learning approach.

 14:30-14:45: Danyang Yu et al. - Improving sugarcane growth simulations by 
integrating multi-source observations into a crop model

 14:45-15:00: Qianqian Han, Lijie Zhang, Ionut Cira, et al.: A ensemble of optimized 
machine learning algorithms for predicting the soil moisture at global scale.

 15:00-15:20: George Petropoulos et al.: UAS  for Soil Water Content and 
Evaporative Fraction retrievals: An investigation of Ts/VI methods in a 
Mediterranean setting.

 15:20-15:30: Open Discussion

31.03.2022, 14:00-15:30, WG3 Meeting
https://meet.google.com/nug-kboa-ozm


