
WGDisasters Geohazards Lab 

Μichael Foumelis (AUTh) 

Philippe Bally (ESA) 

Theodora Papadopoulou (ARGANS Ltd. c/ ESA)  

 

WGDisasters-16 Meeting 

Virtual Meeting 

21-23 September 2021 

 

Committee on Earth Observation Satellites 



WGDisasters-16 

GeoHazards Lab Initiative  
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A platform with federated resources to provide data access and an online 
processing and e-collaboration environment to exploit EO data to assess 

geohazards and their impact 

 Supports and complements the CEOS WG Disasters thematic activities, GSNL and users from the 
broader geohazards community 

 Maximize use of EO techniques and cloud processing by the EO expert community 

 Achieve acceptance of EO products by the non-expert EO scientific community, non-EO 
downstream users and decision makers 
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Geohazards Exploitation Platform - GEP 

https://tep.eo.esa.int 

The GEP is a cloud-based environment providing a set of EO 

processing services that allow mapping hazard prone land 

surfaces and monitoring terrain motion.  

International Forum on 

Satellite EO and Geohazards 

organized by ESA and GEO in 

Santorini in 2012 (140+ participants) 
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https://geohazards-tep.eu  

P-SBAS stands for Parallel Small 

BAseline Subset and it is a 

DInSAR processing chain for the 

generation of Earth deformation 

time series and mean velocity 

maps. Input: SLC (Level-1) 

Sentinel-1 data. 

CNR-IREA P-SBAS Sentinel-1 

processing on-demand 

GEP P-SBAS On-demand Service  

 

https://geohazards-tep.eu/t2api/share?url=https://geohazards-tep.eu/t2api/job/wps/search?id=efe15554-ab79-4c72-946c-5b2a89757b1a&key=345c03ad-4603-4b22-8896-3465d903267d
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GEP SNAPPING PSI service 
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SNAPPING | Surface motioN mAPPING is a multi-temporal 

interferometric service developed by AUTh (GR), MJaen (ES), 

with the support of Terradue (IT), that produces measurements 

of surface displacements based on open source ESA SNAP 

and StaMPS software packages. 

Second step the interferogram stack is 

channeled to the SNAPPING PSI pipeline for 

time series analysis0 

First step consists in setting-up SNAPPING 

IFG processing pipeline to generate the 

interferogram stack. 

Samos (Greece) M7.0 2020 Earthquake 

S1 20200602-20210104 (76 acquisitions, ~7 months) 

M7.0 

Following successful testing and performance optimization it is 

now in operations in view of making it available to GEP users. 

Challenges in data access tackled making the service more resilient. 
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GLab Activities 

Overview 
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Overview of GLab activities 1/2 

 Response to WB stakeholders  Service delivery for Mexico City (wide area 

processing) 

 Utilization of GEP services in International Development projects (EO-AID 

GDA and ADB) 

 Systematic acquisition of CSK data (Tirnavos Eq. 03/2021) under Seismic 

Pilot and collaboration between INGV (IT) & AUTh (GR) for investigation of 

post-seismic evolution 

 First time request to used EO/InSAR measurements in Greek court..!  
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Overview of GLab activities 2/2 

 Demo processing over US sites for promotion to WB 

 Efforts to improve resilience of GEP services to data access issues (inlc. 

auxiliary products such as DEM/DSMs and orbits) 

 Inter-verification of advance GEP InSAR services (P-SBAS & SNAPPING) 

 Moving forward with GEP governance 



WGDisasters-16 9 

 

 

 

 

 

GEP GeoBrowser | Los Angeles 
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Overview of GLab activities 

San Francisco FZ 
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World Bank Mexico service 

SNAPPING PSI Displacements rates processed on GEP 

Observation period 04/2015-12/2020 (205 images) from 

Relative Orbit 143 

A total number of ~245k point measurements 



   

ADB - Support to Water & Food Security Planning & Investments in Indonesia through EO Services 

Surabaya Terrain Motion | GEP On-Demand InSAR Services 
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ADB - Support to Water and Food Security Planning and 

Investments in Indonesia through Earth Observations 
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Inter-Verification of EO-Based Measurements 

CNR-IREA P-SBAS SNAPPING (AUTh, MJaen & T2)  

Inter-verification of Sentinel-1 terrain motion measurements using different operational 
services on GEP. Example over Cap-Haïtien by P-SBAS & SNAPPING services.  

Contains modified Copernicus Sentinel-1 data (2015-2020) 
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Outreach and Capacity Building 
Q2 – Q3 2021 
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 Several communications to social media (mainly blog posts and twitter) 

 Publishing in scientific journals and participation to international conference 

and workshops (Fringe 2021; IGARSS 2021) 

 Basic training with AIT (May 2021) followed by more advanced capacity 

building activity (Sept. 2021) for adoption of platform-based solution in 

operational contexts.  

 Capacity building with WP stakeholders in Mexico and Univ. of Cincinnati 

(US) for the proper exploitation of GEP services’ outputs (June 2021) 



Contribution to Fringe 2021 – ESA Opening Presentation (Plenary Session)   

Tirnavos (Greece) Seismic Sequence by Copernicus Sentinel-1 

Contains modified Copernicus Sentinel data [2020], processed by AUTh 

Sentinel-1 6-days differential interferograms (ascending track 102) of time spans comprising major seismic events of 
the Tirnavos 2021 sequence. The systematic coverage of Sentinel-1 mission, apart from facilitating the rapid mapping 
of the affected area, also allowed the investigation, separately, of the major events of the seismic sequence.  
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Animate & Communicate Scientific Results  
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Scientific Publications 
 



   

WB CRP | Terrain Deformation Analysis via GEP 

+10 mm/year

-10 mm/year

0

Contains modified Copernicus Sentinel-1 data (2015-2020), processed by BRGM via GEP  

Spatial resolution 
90x90m 

Total number of measurements  
81147 points 

Maximum observed displacement  
~7 cm/yr  

Banjul (The Gambia) 

Beira (Mozambique) 

Cap-Haitien (Haiti) 

Paramaribo (Suriname) 

Vinh Long (Vietnam) 

Yangon (Myanmar) 



   

GEP 4 WB CRP | Distribution of Terrain Deformation  

Histograms showing the distribution of 
terrain deformation among the various 
examined cities (up) and the part of the 
histogram referring to subsidence (negative 
values) for the period 2017-2019 (left).  

Displacement Rate (cm/yr) 
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Tirnavos Earthquake Secondary Phenomena 
 

Contains modified Copernicus Sentinel-1 data (2015-2020), processed by AUTh 

Composite map of 

decorrelated areas as 

derived by analysis of    

co-seismic interferometric 

coherence and surface 

ruptures by visual 

interpretation of fringes’ 

spatial discontinuities 

Regions suffered 

extended liquefactions 

collocate with riverbeds. 

 

Tirnavos (Greece) Mw6.3 

earthquake of March 2021  
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The Way Forward  
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 Collocating data and processing is still challenging (incl. archive cost) 

 Various Data Sources on the platform (link to Euro Data Cube, 

PlanetScope  as DaaS, Spot World Heritage (SWH) etc.) 

 Improve service resilience to data access issues  

 Build chains that utilize other missions (apart from Copernicus Sentinel) 

 Well-defined platform governance (incl. service providers) 
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Thank you 
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