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Ø Training event objectives:

• delivering the U-Geohaz tools and methods
• transferring the basic knowledge to the Geological Surveys so they can 

develop the U-Geohaz products and to provide them to the Civil Protection 

Authorities

Ø Introduction to some tools of the Geohazards Exploitation Platform (GEP) to 

generate 

• differential interferograms

• mean displacement velocity maps

	

Identify, monitor active 

deformation associated to 

different Geohazards
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Terradue, ESA and TRE-Altamira agreed to grant temporal access to GEP to all 
the participants in the U-Geohaz training.

Terradue has created a Community and a Thematic App for the U-Geohaz
training to: 

• process our areas of interest
• share and discuss our results
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You will have access to several processing services of GEP until XXXXX

Objective of the training:

- Learn how to use several 

processing services of GEP (Diapason, 

FASTVEL) 

- Process your areas of interest 

after the training 

- After the testing period: you can 

join “The GEP Early Adopters 
Programme” to continue using these tools



Outline

03/06/2019 6U-Geohaz – “Geohazard impact assessment for urban areas”

1. The Geohazards Exploitation Platform (GEP), an overview

2. Exploring the platform

3. DInSAR with GEP tools
3.1. DInSAR examples
3.2. Processing tools for DInSAR
3.3. Diapason  

-> Exercise 1
-> Exercise 2

4.    A-DInSAR with GEP tools
4.1. A-DInSAR examples
4.2. Processing tools for A-DInSAR
4.3. FASTVEL  

-> Exercise 3
-> Exercise 4
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Thematic Exploitation Platforms (TEPs)          https://tep.eo.esa.int/

EARTH OBSERVATION (EO) 
EXPLOITATION PLATFORMS (EPs): 
initiative started in 2014 by ESA 
-> aims to create an ecosystem of 
interconnected Thematic Exploitation 
Platforms (TEPs), addressing:

• Coastal,
• Forestry,
• Hydrology,
• Geohazards,
• Polar,
• Urban
• Food Security

An EO exploitation platform is a collaborative, 
virtual work environment providing access 
to EO data and the tools, processors, and 
Information and Communication Technology 
resources required to work with them,
through one coherent interface. 

https://tep.eo.esa.int/
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• Coastal,
• Forestry,
• Hydrology,
• Geohazards,
• Polar,
• Urban themes
• Food Security

https://tep.eo.esa.int/

https://tep.eo.esa.int/
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The Geohazards Exploitation Platform  aims to support the exploitation of satellite 
EO for geohazards (providing tools, data ..)
The development of the platform is funded by the European Space Agency (ESA)
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To have access to the platform capabilities, users organisations can join  
The GEP (Geohazard Thematic Exploitation Platform) Early Adopters 
programme

Started in 2015 with 29 users, the GEP Early Adopters programme now 
includes 61 users and 54 different organisations from 19 countries.

https://discuss.terradue.com/t/more-early-adopters-selected-on-the-gep/226
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GEP primary focus ->   mapping hazard prone land surfaces and monitoring terrain 
deformation

Users have access to:
• large collections of ENVISAT

ASAR and ERS SAR data 
• Sentinel-1 and Sentinel-2 

data
• other EO missions’ data than 

from ESA such as from other 
space agencies and mission 
owners and operators
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-> go to the GEP website (https://geohazards-tep.eu/#!)
-> sign in using your user account 

https://geohazards-tep.eu/
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Data collection (EO Data button)
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Processing services
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Processing services



2. Exploring the platform
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Processing services: Diapason and FASTVEL
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To explore other processing services - > Documentation (book symbol) 
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To explore other processing services - > Documentation (book symbol) 
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Processing services: Jobs
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Processing services: Jobs

We can visualize the results labelled  
”success” (if they are our jobs or if 
they are public)
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3. DInSAR with GEP tools

DInSAR

SAR 
image 1

SAR 
image 2

Peltzer 1994

Interferogram

Date 1

Date 2

Differential 
interferometry 

(DInSAR)

Differential interferometric SAR (DInSAR): measures phase differences between 
radar observations
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3.1. DInSAR Examples

Ecuador earthquake
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3. DInSAR with GEP tools

Phase in the differential interferogram -> several contributions:
• Deformation
• Topography
• Orbits
• Atmosphere (stratified, turbulent)
• Noise

To detect ground deformation: these 

contributions need to be reduced/removed

Under ideal conditions (if noise and other contributions are negligible) :
phase values are equivalent to the ground displacement occurred
between the two acquisition dates
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3.1. DInSAR Examples

Ecuador earthquake
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3.1. DInSAR Examples

Lorca earthquake
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3.1. DInSAR Examples

Erta Ale volcano (Ethiopia)

Co-eruptive interferogram
• Ground deformation between 16 

December 2016 and 28 January 
2017. 

• The interferogram is wrapped and 
each fringe (color cycle) represents 
a movement of the ground of 2.8 
cm in the satellite line of sight. This 
interferogram illustrates the early 
stages of the Erta Ale eruption (Xu
et al. 2017). 

LOS
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3.1. DInSAR Examples

Land Subsidence in the Alto-Guadalentin Aquifer

LOS

Wrapped interferogram

January 2016- May 2016
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3.2. Processing tools for DInSAR

-> GMT5SAR InSAR -
Sentinel-1 TOPSAR -> SNAP -> Diapason

-> InSAR tool suite developed by the 
French Space Agency (CNES) and 
maintained by TRE Altamira. 
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3. DInSAR with GEP tools

Diapason processing service

3.3. DIAPASON
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3. DInSAR with GEP tools

Diapason processing service

• InSAR tool developed by the 
French Space Agency (CNES) 
and maintained by ALTAMIRA 
INFORMATION.

• This service performs an InSAR
workflow on Sentinel-1 TOPSAR 
(IW,EW) data

• Results: interferograms, 
amplitude and coherence maps.

• To run this service , specify 
master and slave Sentinel-1 SLC 
images.

3.3. DIAPASON
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3. DInSAR with GEP tools

The Alto-Guadalentín aquifer (SE Spain) 

3.3. DIAPASON, Exercise 1

Boni et al. Engineering Geology (2015)
Béjar-Pizarro, et al. Remote Sensing (2016)
Ezquerro et al. Geofluids (2017)

• InSAR data (1992-2018)
• GPS, levelling, 

groundwater ts

• High def. rate (> 10 cm/yr)
• Aquifer overexploitation
• Very thick layer (> 100m) of soft soil deposits
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1
Select the data collection to be 
addressed (EO Data button)
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1 Select the area of interest

Spatial filter (draw a 
rectangle)
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1
Select the area of interest (zoom 
in on southeast Spain)
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1
Select the Time Interval -> time slider
(January 2016– June 2016)
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1
Zoom out -> all the S1 
images covering the AOI
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

To form an interferogram: we need to 
select images with the same “Orbit 
Direction” and the same track

Zoom out -> all the S1 
images covering the AOI
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1
Search form
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

Search panel
• Search Terms: IW AND SLC
• product Type: SLC
• Dates (already selected)
• Show other parameters
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

Show other parameters:
• orbit direction: Descending
• Track: 8
• Search
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

We obtain all the 
images meeting 
those criteria in the 
result panel.
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1 Select the 2 dates: 20160117-20160516

Choose the image 
pair to be 
processed from the 
“Current search 
result” panel.

Add selected 
features to the 
basket
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1 Processing Services
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

Processing Services: Diapason 
InSAR  Sentinel-1, TOPSAR (IW,EW)
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

Job Title

Diapason-Guada-”Participant name”
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

• Drag and Drop the 
image to be used 
as master into the 
“Sentinel-1 IW 
master” field 
(Master -> first 
date: 20160117)

• Then select the 
slave image into the 
“Sentinel-1 IW 
slave” field (slave: 
second date: 
20160516
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

Area of interest: 
You can set this option 
to process an area 
smaller than the 
coverage of the two 
images (click on the 
button on the right of 
the “Area of interest”). 
This will set the current 
area selected on the 
map as area of interest 
for the processing. 

If not selected, the area 
processed is the 
intersection between 
the two input images.
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

Goldstein filter factor
The value for the Goldstein 
filter exponential:
a floating point value 
between 0 and 1. Higher 
values will result in more 
filtering of the output 
interferogram phase.
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

Phase 
Unwrapping 
To enable the 
phase unwrapping 
of the interferogram 
select “true” on the 
drop down list. 
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

Run job
Click on “Run Job” 
button from the 
processor 
configuration 
panel and wait for 
the job to 
complete.
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

Job info
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

Check the results: 
After successful 
completion of the job 
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1
View results on the map
Click on the Show results on map 
button after the job is completed.
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

After successful completion of the 

job, the following elements will 

appear on the Results panel: 

• The interferometric
amplitude.

• The interferometric
coherence.

• The interferometric phase. 

• The unwrapped phase (in 

case the phase unwrapping 

processing was activated).
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

The interferometric 
amplitude

Can be interpreted in 
terms of the scattering 
properties of the 
Earth's surface. It is 
related to the energy 
of the backscattered 
signal

• High energy: urban
areas, rocks

• Low energy: low
reflectivity elements
(rural areas, soft
materials: wood ..)
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

The 
interferometric 
amplitude

The interferometric 
amplitude in geotiff 
format -> the 
modulus of the 
complex product of 
the master SLC 
image and the 
coregistered slave 
SLC image.
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

The interferometric 
coherence

Coherence: 
stability of the 
electromagnetic 
signal over time

• Densely vegetated 
areas: low 
coherence

• Urban areas: high 
coherence
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

The 
interferometric 
coherence

The interferometric coherence -> floating point geotiff image with values within [0.0 
255.0]. Pixel values of 255.0 are equivalent to a coherence value of 1
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

The interferometric 
phase (wrapped 
interferogram)

1 fringe ~ 3 cm 
(120d) -> ~ 9 cm/yr
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1
Phase in the differential interferogram -> several contributions:
• Deformation
• Topography
• Orbits
• Atmosphere (stratified, turbulent)
• Noise

To detect ground deformation: these 

contributions need to be reduced/removed

Under ideal conditions (if noise and other contributions are negligible) :
phase values are equivalent to the ground displacement occurred
between the two acquisition dates
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3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

The 
interferometric 
phase (wrapped 
interferogram)



03/06/2019 69U-Geohaz – “Geohazard impact assessment for urban areas”

3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 1

Unwrapped phase 

Interferogram with 
fringes (wrapped): 
we add all the 
fringes to obtain 
the total 
deformation



03/06/2019 71U-Geohaz – “Geohazard impact assessment for urban areas”

3. DInSAR with GEP tools

3.3. DIAPASON, Exercise 2

Select an area of interest and submit a job with Diapason

Suggestions
- Select a deformation event occurred in the period 2015-2019 

(Sentinel-1 catalogue)
- AOI within the two scenes 
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3. DInSAR with GEP tools

3.3. DIAPASON

Explore Diapason results

-> DIAPASON-Guada-descT8-int166-Gd0.6

(subsidence)

-> DIAPASON TOPSAR - EcuadorEq_desc_t40_south

(Ecuador earthquake)

-> DIAPASON_KaikouraEq_asc_t52_south_test1

(New Zealand earthquake)


