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 Introduction

 SAR basic

 SAR data processing and derivatives

 Intensity
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DATelite Ltd

DATelite Ltd is an official spin-off company of University of Pécs. The main focus is SAR related 

applications.
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sarmap SA and DATelite Ltd cooperation

 Several joint ESA tenders, 

 National and international projects,
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General approach of SAR and Agriculture

SAR system > Geophysical approach > location based physical conditions 
measurements and their changes.
Changes > temporal aspect.
Agriculture >  spatial-temporal geo- and biophysical changes (rapid and 
significant)

vs or incorporation with:

Field work Data Science
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Radar backscatter

Synthetic Aperture Radar (SAR) images represent an estimate of the radar backscatter of the illuminated 
area on the ground. The backscatter varies according to:

Sensor:

− wavelength (frequency)

− polarization

− incidence angle

Object:

− roughness

− dielectric constant

Topography

Main objective is to avoid the false interpretation of the backscatter values.
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Ideal RS job for you?

What was your last RS 
related activity?

Where is your ROI 
located?

Where are you come 
from?

What is your 
expectation regarding 
to SAR?



   8https://www.earthdata.nasa.gov/learn/backgrounders/what-is-sar

Frequency / Wavelength
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Missions and 
Frequencies
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Scattered mechanisms 

Microwaves are scattered by the elements in the target comparable or larger in size relative to the 

wavelength

Carleton University

https://dges.carleton.ca/courses/IntroSAR/Winter2019/SECTION%204%20-%20Carleton%20SAR%20Training%20-%20SAR%20System%20Considerations%20%20-%20FINAL.pdf
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Polarization and scattering 
mechanisms

SAR signal response (surface parameters and 
structures):

● size (relative to the wavelength)
● orientation (relative to the antenna)
● density of the scatterers (size)

https://appliedsciences.nasa.gov/sites/default/files/session2-%20AdvSAR_0.pdf



   12https://appliedsciences.nasa.gov/sites/default/files/session2-%20AdvSAR_0.pdf
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● backscatter decreases with 
increasing incidence angle,

● rate and function of decrease 
is target specific,

● as a result, when a radar is 
viewing the same target at 
different angles, the 
backscatter will be different.

Incidence angle

Carleton University

https://dges.carleton.ca/courses/IntroSAR/Winter2019/SECTION%204%20-%20Carleton%20SAR%20Training%20-%20SAR%20System%20Considerations%20%20-%20FINAL.pdf
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Incidence angle

Carleton University

Incidence angle changes from the near to far range. For large swath modes (like Sentinel-1), this change 
can be very significant and fundamentally impacts SAR backscatter regardless of the target. 

SAR satellites can electronically steer their beams and allow for more frequent “re-looks” at a target. 
However, the incidence angle will not be the same among these re-look images (relative orbits). 

Multi-temporal analysis and change detection: be careful. Combine imagery with the same incidence 
angles to ensure that change in the measured SAR response is from changes in the target, not 
from the change in angle. This often means using exact SAR satellite repeats.

https://dges.carleton.ca/courses/IntroSAR/Winter2019/SECTION%204%20-%20Carleton%20SAR%20Training%20-%20SAR%20System%20Considerations%20%20-%20FINAL.pdf
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ROI
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Roughness/Dielectric constant > Key scattering mechanisms
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Topography - distortions present in SAR images
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Local Incident Angle

● local incident angle is not the 
same as incident angle 

● local incident angle takes into 
account the local slope of the 
terrain 

● slopes towards radar - local 
incidence angle is less than the 
normal incidence angle (assuming 
flat surface). 

Carleton University

https://dges.carleton.ca/courses/IntroSAR/Winter2019/SECTION%204%20-%20Carleton%20SAR%20Training%20-%20SAR%20System%20Considerations%20%20-%20FINAL.pdf
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Main point is that we would like to measure the status of the targeted object and not the changing 
signal at the antenna!!

SAR time series
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Modeling – Water Cloud Model
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Water Cloud Model > Plant height
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 Water Cloud Model > Volumetric moisture 
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Sentinel-1 VV color composit over Hungary
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Intensity processing workflows
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Radiometric calibration
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Coherence Change Detection
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Coherence Generation
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Coherence Generation
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Open water bodies over cropland areas

Combination of Intensity and CCD 
images.
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Dual Pol. SAR Vegetation Index (DPSVI)

Significance of dual polarimetric synthetic aperture radar in biomass retrieval: An attempt on Sentinel-1

https://www.sciencedirect.com/science/article/pii/S0034425718304140
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EDPSVI (Enhanced) 

Integration of the interferometric coherence

Dual Polarization SAR Vegetation Index based on intensity data only, despite of vegetation absence, shows high values on 
targets such as rough bare soil and rocky terrains, where the signal backscatter is strong.

Using the coherence, which reaches higher vales (close to 1) on stable and strong scatterers, we can properly rescale the 
EDPSVI. This eventually means low EDPSVI values on sparse or not vegetated land, independently from soil roughness.

The resulting EDPSVI is rescaled to lower values where the coherence is higher. No change is applied to the intensity based 
index if the coherence is lower than "Min Coh" and the "Coeff at Min Coh" is set to 1 .
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Color composite of CCD, DPSVI, Intensity values
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Information space



   36

In-season intelligence on crop status
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Multi-temporal multi-spectral descriptors
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Multi-temporal multi-spectral descriptors
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Multi-temporal multi-spectral descriptors
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Multi-temporal multi-spectral descriptors fusion
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Knowledge based temporal analysis
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Base Map > Dedicated Product development
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Moisture Index
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Product Development
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Thank you for your attention
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Some additional resources:

Case study: Mapping Crop Residue with Remote Sensing Data
 https://www.l3harrisgeospatial.com/Learn/Case-Studies/Case-Studies-Detail/ArtMID/10204/ArticleID/24191/Mapping-Crop-Residue-with-Remote-Sensing-Data

 

L3Harris Webinar: Monitor Agriculture with SAR | SAR Insider Series (October 28th, 2021): 
https://www.l3harrisgeospatial.com/Company/Events/Webinar/Webinar-Detail/ArtMID/10251/ArticleID/24115/Monitor-Agriculture-with-SAR-%7c-SAR-Insider-Series

 

L3Harris Webinar: A Deeper Dive into SAR: Agriculture and Land Surface Deformation
 (February 26th,  2019): https://www.l3harrisgeospatial.com/Company/Events/Webinar/Webinar-Detail/ArtMID/10251/ArticleID/23662/A-Deeper-Dive-into-SAR-Agriculture-and-Land-Surface-Deformation

 

L3Harris Video: Applications For Remotely Sensed Data in Agriculture
 http://www.harrisgeospatial.com/Learn/Videos/Video-Detail/TabId/2722/ArtMID/10263/ArticleID/15698/Applications-For-Remotely-Sensed-Data-in-Agriculture.aspx
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