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ESA UNCLASSIFIED – Releasable to the Public

?

▪ How to combine/transfer the applicability of optical 

imagery to the operationality of SAR for LC mapping

▪ SAR-Optical fusion?
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1. Pros

a. Day and night observation capability

b. Insensitive to cloud coverage

c. High “operationability”

2. Cons

a. Human eyes not “trained” for microwaves

b. Technology is more demanding than for optical remote 

sensing

c. More expensive than optical RS

d. Needs high power

Active microwave remote sensing properties
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Parameter Optical RS Active microwave RS

Wavelength  << object  ~ object

Frequency Several bands A few bands (frequencies)

Polarisation None Up to fully polarimetric

Illumination Passive (sun) Active (antenna)

Observation times Day only Day and night

Cloud coverage Very sensitive Independent

Data calibration Difficult Difficult

Ground resolution ~ decameters ~ deca-hectometers

Image quality No speckle Speckle

Incidence angle ~ Nadir 20-60
o

Measurements Chemical & physical
processes

Roughness, geometry, water
content, dielectric constant

Optical vs. Microwave Remote Sensing



Data and Methodology:
Data mining (2)

Indicative statistics of available SAR data (source: EOLI Catalogue/ESA). 

Considerations: size of the area of interest, acquisition strategy.

Probability* = Probability of having 1 image within the day of the flood.
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ESA UNCLASSIFIED – Releasable to the Public

C-band SAR comparison

20

12 (6)

Swath width (m) 250100 100 100

3 April 2014 / 

2016
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SAR-Optical Fusion
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SAR – Optical Fusion Considerations

1.Completely different “nature” of data

2.Physical properties (SAR) vs chemical properties 

(Optical)

3.Different data distribution

4.Solution: Fusion at results level?

ESA UNCLASSIFIED – Releasable to the Public
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SAR-Optical Fusion

at results level

An example from Morphotectonics
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Neotectonic (active) faults
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SPOT-5/HRG (in 3D, using a DEM)
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SPOT-5/HRG (pan)



ESA Presentation | Slide 13

LANDSAT-7/ETM+
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NORMALIZED DIFFERENCE VEGATATION INDEX 
(NDVI) - LANDSAT IMAGE
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ERS-2

ASCENDING DESCENDING
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ENVISAT/ASAR
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TerraSAR-X
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Seismotectonic analysis

Using the data from the processed satellite images and the 

available DEMs, the lengths of 9 faults were estimated.
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Seismotectonic analysis
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ESA UNCLASSIFIED – Releasable to the Public

Cal/Val Concept

▪ Exploit Sentinel-1 + Sentinel 2

▪ Testing around the water-land boundary

▪ In-situ (incl. UAV, GNSS) where possible (triplet of 

simultaneous data, i.e. SAR-Optical-in situ)

▪ Implications for flood mapping, coastal erosion, 

lake/river monitoring (morphometry) etc.
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ESA UNCLASSIFIED – Releasable to the Public
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Lake Koroneia (Lagkadas)
September 2011

ESA UNCLASSIFIED – Releasable to the Public
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Lake Koroneia (Lagkadas)
November 2016

ESA UNCLASSIFIED – Releasable to the Public
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ESA UNCLASSIFIED – Releasable to the Public
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UAV/Drone data

ESA UNCLASSIFIED – Releasable to the Public
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ESA UNCLASSIFIED – Releasable to the Public
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ESA UNCLASSIFIED – Releasable to the Public

Steps (1)

1. Identify AOI that includes sea shoreline, lake, (major) 

river or other (major) water-land boundary

2. AOI must be well known & accessible

3. Identify dates of S-1 + S-2 overlapping overpass (min 

1/month)

4. 2018-2021 (S1A/B + S2A/B availability)

5. Consider ascending and descending SAR acquisitions
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ESA UNCLASSIFIED – Releasable to the Public

Steps (2)

6. Follow protocol for SAR-Optical processing

7. Consider in-situ (for future dates)

8. Split between cal/val blind experiments

9. Data analysis

10. Ensemble journal publication (early 2024)
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