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Thematic Exploitation Platforms

& tep

thematic exploitation platform

» TEPs are an ESA originated R&D activity on the EO ground segment to demonstrate
the benefit of new technologies for large scale processing of EO data

» TEPs are technology R&D, but still fully user driven
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» The geohazards TEP design started from the International Forum on Satellite EO and
Geohazards organised by ESA and GEO in Santorini in 2012

» The geohazards TEP is an enhancement of the precursor SSEP platform (GPOD)

designed to support the Geohazard Supersites (GSNL) and the Geohazards community
via the CEOS WG Disasters
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A 27 months Contract started on Nov 2015; Team: Terradue (IT), CNR IREA (IT), INGV (IT),
DLR (DE), TRE ALTAMIRA (ES), EOST-CNRS (F), ENS-CNRS (F)

Tuesday: S1 - TOPS InSAR
3:00pm - 3:20pm
“DLRs Sentinel-1 INSAR Browse Service on the Geohazards Exploitation Platform”
Ramon Brcic et al.

Tuesday: Poster Session 1
4:00pm - 7:00pm
“The SBAS Sentinel-1 Surveillance service for systematic generation of Earth surface
displacement within the GEP: characteristics and first results”
Francesco Casu et al.

Thursday: Terrain subsidence and landslides Il
3:00pm - 3:20pm
“FASTVEL: a PSI GEP service for terrain motion velocity map generation”
Ruben Iglesias et al.
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Presentation Notes
supports both EO data access, EO data processing and e-collaboration 

The Geohazards TEP provides: 
- Data access and Cloud processing services. 
- ‘Platform as a Service’ (PaaS) for developer users to integrate data and processors. 
- Open APIs to integrate external services and disseminate the generated results.
 
The platform connects to the full Copernicus Sentinel­1 and Sentinel-2 repositories. It also provides access to 70+ Terabytes of EO data, 
encompassing the ERS and ENVISAT archive, and specific data collections from EO missions, such as JAXA’s ALOS-2, ASI’s Cosmo-Skymed 
and DLR’s TerraSAR-X, provided under special arrangements in the framework of CEOS WG Disaster and the GSNL. 

It is intended to introduce other EO missions such as Copernicus Sentinel-3, Landsat-8, SPOT and Pléiades.




The Geohazards Exploitation Platform (GEP)

P-SBAS, ROI_PAC,
/ ’ ~ StaMPS, DORIS,...
- A —
% Satellite 5 = EIE, L‘—E
‘\\\ Acquisition ‘ NSy
ERS DS
ENVISAT | F— Iy Cloud
Sentinels Earth (_)rbS(IarvatloD . Grid
cSK 00IS Federated resources
TSX - e = co%?uq'gm
ALOS TH | S

&omputing Resources

20, Advanced Satellite
= Products

Scientific
Community

geohazards
tep




Available ERS, Envisat &
Third Party Mission data

GEP has taken commitments about data access as per some
recommendations associated to Fringe

e The GEP provides on line access to ESA heritage EO missions data:
o ERS (SAR IM Level-0)
o ENVISAT (ASAR IM Level-0)
global coverage synchronized with the ESA VA4 (70+ terabytes)

Through agreements with CEOS partners and project partners (CEOS
Pilots and Geohazards Supersites), limited private collections of the
following missions are made available for prg@gﬂeﬁsing & download:
e ALOS-2 b et s e -]
o SN Y A k. »-M.. ERS &
e TerraSAR-X : " = ENVISAT
e COSMO SkyMed

" Level-0 data
e RADARSAT-2

it
to

. available as
of February
2016
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A platform for EO processing rather than data distribution or dissemination. Agreement with CEOS partners for access and accounting of specific data collections (CEOS Pilots and Geohazard Supersites).


®)

Copernicus Sentinel-1, Sentinel-2, Sentinel-3
and Landsat-8 data available globally:

Via the GEP Data Agency Catalogue, the Platform currently makes
available for processing the global coverage of the following data
collections:

e Sentinel-1A/B: (RAW, SLC, GRD and OCN) synchronized* with the
Copernicus Open Access Hub

e Sentinel-2: (MSI L1C) synchronized* with the Copernicus Open Access Hub

e Sentinel-3: (OLCI, SLSTR) synchronized™* with the Copernicus Pre-Operations
Data Hub

e Landsat-8: (OLI and TIRS) synchronized™® with the USGS EarthExplorer

- about metadata: complete catalogues published in NRT.
- about data: different solutions according to use case incl. colocated data & processing,
on-demand data fetching, data caching, etc.
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Improving access to data collections relevant
to geohazards community:

e Provide a cache of last 30-days of Sentinel-1 SLC data of about 48TB over the World
Tectonic Mask in support of systematic processing services performing INSAR production
at global scale

e Provide a dynamic fast access cache (LRU - 1TB) of latest, most requested input
datasets in support of on-demand processing

e GEP federates external data centres (e.g. IPT-PL, EGI, PSNC) & computing centres
(e.g. CNR IREA) for supporting "local (to the data) processing"
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Processing Services
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Supported Scenarios for Users

Scenario 1) EO Data Exploitation which allows a user to discover/select data and pre-
existing processing service, process data, and visualize/analyse or select and apply
data manipulation tools to the result

Scenario 2) New EO Service Development which allows a user to discover/select a data
sample and software components, engineer (or upload) and validate an application (such
as a processor); and deploy the application on the platform for use also by other users.

Scenario 3) New EO Product Development, which allows a user to Authenticate,
alternatively upload and deploy a new processor, discover/select data, process the data,
and publish the resulting product.
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EO Data Discovery and selection
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In terms of data in particular, the platform makes available to the users 
a large collection of SAR data 
legacy missions ERS, ENVISAT with more than 70+ Tera 
Sentinel-1 data synchronized with the copernicus scientific hub
Optical data 
Sentinel-2 data synchronized with the copernicus scientific hub
Landsat-8
Sentinel-3 (to come soon)

And more to discover and to come



O Processing Tools - Selection
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Many processing tools are already integrated in the GEP platform (both open source science tools and commercial software)
The usage of them is made transparently for any users upon the infrastructure deployed behind the scene.
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EO Processing Tools — Activity Monitoring
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EO Processing Tools — Result Visualization
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Integrate and deploy your own service
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The Developer Cloud Sandbox is a Virtual Machine (VM) that provides scientific developers with an Exploitation Platform-as-a-Service (PaaS).
It consists of a development environment for processor integration and testing, and a framework for Cloud provisioning. 
The Developer Cloud Sandbox PaaS allows you to plug scientific applications written in a variety of languages (e.g. Java, C++, IDL, Python, R), 
then deploy, automate, manage and scale them in a very modular way. 

The algorithm integration is performed from within a dedicated Virtual Machine, running initially as a simulation environment (sandbox mode) that 
can readily scale to production (cluster mode). Accessed from an harmonized Shell environment, support tools also facilitate the data access 
and workflow management tasks.
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Early adopters have already performed very ambitious activities and new users are upcoming on GEP, especially with the new accepted applications for GEP. 
Indeed, we are developing new modules and deploying new technology in order to support the new systematic production campaigns, to support users in their SaaS applications, to support high capacity to perform massive production scenarios or to motivate processor or ICT provider.



Integrated and operate DLR’s systematic processing service exploiting S-1 over european/global tectonic areas: 
amplitude, coherence & interferograms for all 12 Day pairs. 
About 285 interferograms/cycle= 12 / day. 2600+ pairs processed to date. 

S-1A 12-day Coherence Map over Europe

S1 SBAS: This service is aimed at performing a systematic generation of SBAS time series from Sentinel-1 SLC data over selected Areas of Interest. The underlying processing chain allows performing massive processing of Sentinel-1 datasets within the platform and represents the base for provisioning systematic Sentinel­1 SBAS mean deformation velocities and displacement time series. 



STEMP Landsat-8 / S2 / S3 
VEGAN S-2 High temperature phenomena Maps 
VEGAN S-2 / L8 vegetation health Maps
DLR InSAR High Resolution Change Monitoring





during 2016 Central
Italy seismic
sequence
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ALOS-2 Interferogram:

3 pre-event (01/07/15,
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acquisitions and 1 post-event
(24/8/16) acquisition (L band
SAR data).
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Sentinel-1 East-West and Up-Down displacement
maps

Sentinel-1 ground
displacement product
generated by CNR-
IREA:

Sentinel-1 acquisitions
over central Italy: 15, 21
and 27 August 2016.

The result shows vertical
ground subsidence,
reaching about 20 cm in
correspondence to the
Accumoli area, and lateral
movement of up to 16 cm. Vertical Displacement [cm]

The blue line indicates the So<HE T - 30
location of the fault trace.

Processed off line and
Published on GEP
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First result generated on-line on the GEP

Differential SAR interferogram generated through a 18-days pair of SAR images acquired by
the Sentinel-1 constellation on 09/08/2016 and 27/08/2016. This result was generated by
INGV by using the CNES’ DIAPASON processing chain integrated on the GEP by TRE-ALTAMIRA.
Sentinel-1 data are copyright of Copernicus (2015).
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SBAS S-1 data processed on GEP: unwrapped
Interferogram
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Processing Services

4 CNR-IREA October 30th Haly
Earthquake S1 T22
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B ) B e e AT A BB = = (] BTD51110_002673_004854_D5C4
R R @ 42.661128

13.688548
@ InlJ_20161026518_2016110151 A_GOLD.unw_cm.tif

Yas

30t October 2016 Earthquake in Central Italy: S-1 unwrapped Interferogram, 26t
October (S-1B) and 1%t November (s1-A) 2016, T22, processed on GEP with the on-
demand processing service «SBAS InSAR Sentinel-1 TOPS» integrated by CNR IREA.
Contains modified Copernicus Sentinel data (2016), Processed by Francesco Casu, CNR
IREA

geohazards




GEP and EPOS

GEP selected as the gateway for
the Satellite Data Thematic Core
Service in EPOS

EUROPEANPLATEOBSERVINGSYSTEM
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Presentation Notes
The EPOS is a large European research network for geohazard monitoring.
Based on objectives defined by users & practitioners:
the GEP will be available to EPOS IP and provide services using both ESA and non ESA satellite data. 
This is based on an official agreement between ESA and EPOS and ESA is an associate partner of EPOS IP and collaborate with them within the Satellite Data Thematic Core Service
The commitment to provide GEP access at least for the next two years.
in return, GEP users will have access to any other data available within EPOS IP through an interoperability mechanism to be jointly elaborated.
	


The European Plate Observing System (EPOS)

EPOS is a long-term plan for the integration
of research infrastructures for solid Earth Science in Europe

EPOS integrates the 25 COUNTRIES

Austria, Belgium, Bulgaria, (zech Republic, Denmark, Finland,
France, Germany, Grecee, Hungary, Iceland, Ireland, Italy,
Netherland, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey, United Kingdom

SRR 4 INTERNATIONAL
A - ORGANIZATIONS

8 Orfeus, Emsc, Euref, Intermagnet

256 NATIONAL RESEARCH
PR+ INFRASTRUCTURES

4939 SEISMIC STATIONS
| ¥ 9272 GPS RECEIVERS
DR 46478 SEISMICDATA
S 118 LABORATORIES
828 INSTRUMENTS

Several PetaBytes of solid Earth Science data will be available

existing (and future)
advanced European facilities
into
a single, distributed,
sustainable infrastructure
taking full advantage of new

e-science opportunities

Several thousands of users expected to access the infrastructure
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p— GEP and EPOS: Corinth Rift Lalf &=
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« The Corinth Rift Laboratory (CRL) is based on the joint efforts of European

Institutions to study fault mechanics. It is a mature natural laboratory for

tectonic studies in terms of human networking and instrumentation
o Corinth Rift Laboratory
— Is included in Geohazards Natural Laboratories of the GEO Supersites

— IS one of the Near Fault Observatories of EPOS

A large number of surface networks are operating seismological, strong

motion, permanent and repeated GPS, strain, tilt and tide gage networks

« Earth Observation data supported by the in-situ instruments play a crucial

role for understanding the geophysical mechanisms underneath
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GEP and EPOS: TCS Satellite Data
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: GDM (FR) (UK) (IT) (ES) (DE)
I ‘On-demand  Systematc  On-d./Syst.  Ondemand  On-demand
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I
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EPOSAR Processing Service

e frax = & = EO data ~ EO-based product Publicati Community
tep

AN AR iR M W 4 &§ "y (AT RA b= - A b (e - -
Q | Search Terms i 3¢ b ; L 3 T 0 R L R S Bl Processing Services
d _— " ’ = ¢ -

Services My Jobs Community Jobs

Q, | Filter services

GAMMA DInSAR GAMMA Level-0

SATM Digital Elevatio...

tonlan
Sen

8 . . r“"ﬂ ADORE DORIS interf...  Repeat Orbit Interfero...
Lon: 32.266 Lat: 39.288 Lt il il | bt Laf Malta
Current search rasult Features Basket = Data Packages ~ ‘
Result for OpenSearch queryov... | 2 3 .. 11472 » Total results 573565 = @ 1

@518 OCN WV_SP L2 VW 18 2017-01-17T22:48:13.68042702/2017-01-17T23:06:07 88360202

StaMPE P~ ..acoem 8... GMibew, . “~ferome..
@518 SLC WV_SP L1 W 18 2017-01-17T22:49:14,03785702/2017-01-17T23:06:07.59429502 = =

@E51A RAW IW_DP LO VH, VV 106 2017-01-17T22:59.45.1494680Z/2017-01-17T23:00:17.54941602
@51A SLC IW_DP L1 WV, VH 106 2017-01-17T22:59:47.8214330Z/2017-01-17723:00:14.7779990Z

@S1A GRD IW_DP L1 VV, VH 106 2017-01-17T22:59:48.84936402/2017-01-17T23:00:13.8478B00Z ~@siA DP L1 WV, VH 4 -27T16:56:5 : ] A

@S51A RAW IW_DP L0 VH, VV 106 2017-01-17T22:58:20,14938102/2017-01-17T22:59:52.5493380Z

nSAR SBAS CNR-IREA P-8BA" &...
@51A SLC IW_DP L1 WV, VH 106 2017-01-17T22:59:22 89853502/2017-01-17722:59:49.9530450Z

@S1A GRD IW_DP L1 VWV, VH 106 2017-01-17T22:50:23.84035402/2017-01-17T22:50:48.8478700Z _
@51A RAW IW_DP LOVH, WV 106 2017-01-17T22:58:55.14931502/2017-01-17T22:59:27.5491870Z @siAsL L1 VWV, VH 44 2016-08-10T16:56: 0Z/2016-08-10T16:57:17. |

@S1A SLC IW_DP L1 W, VH 108 2017-01-17T22:58:58.17358102/2017-01-17T22:59:25.12809102

) geohazards
tep
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EPOSAR Processing Service

gechazards o i, T P
tep
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jj Processing Services

4 w CNR-IREA P-SBAS Sentinel-1
processing on-demand

rch Terms

epadmin from

P-SBAS stands for Parallel Small BAssline 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. Output: LOS Displacement
time series; Mean LOS Velocity; Temporal Coherence;
Average scatterer elevation (Topography). Output Format:
CSV. (The service can also generate wrapped and
unwrapped interferograms that are delivered in geoTiff
format)

JOD Tite

CNR-IREA P-SBAS Sentinel-1 processing on-demand

.._.'1;‘* o
_‘5. it i Sentinel-1 input SLCs "

k& : S T AT } ot
Lon: 32,256 Lat: 39,283 L e e Ll
Current search result Features Basket  Data Packages
Result for OpenSearchqueryov... 1 2 3 .. 11472 » Total results 573565 = . 1 e Latitude of the Reference Point *

@518 OCN WV_SP L2 VV 18 2017-01-17T22:49:13.6804270Z/2017-01-17T723:06:07.98380202 40.848352

@518 SLC WV_SP L1 VV 18 2017-01-17T22:49:14.03785702/2017-01-17T23:06:07.59429502

Longitude of the Reference Point *
@S1A RAW IW_DP LO VH, VV 106 2017-01-17T22:59:45.14946802/2017-01-17T23:00:17.5494 1602

@S1A SLC IW_DP L1 W, VH 106 2017-01-17T22:59:47.82143302/2017-01-17T23:00:14.7779990Z i bsiiond i
@51A GRD IW_DP L1 VV, VH 106 2017-01-17T22:59.48.84936402/2017-01-17T25:00:13.8478500Z | @S1ASLC W_DP L1 W, VH 44 2016-09-27T16:5 16-09- 18. 0z Generate Interferogram Only *
@S1A RAW IW_DP L0 VH, WV 106 2017-01-17T22:59:20.14839102/2017-01-17T22:59:52 54933902 [ P
@S1A SLC IW_DP L1 W, VH 106 2017-01-17T22:59:22.99853502/2017-01-17T22:59:49.95504502
@S1A GRD IW_DP L1 WV, VH 106 2017-01-17T22:59:23.84835402/2017-01-17T22:59:48.8478700Z | B A A0 0N Sl kit
| @S1ASLC IW_DP L1 WV, VH 44 2016-08-10T16:56:40 51507202/2016-0810T16:57:17 44802602
 @SIASLCWDPLI W : -29T16:56:48.95455802/2016-07-29T16:57:16.85340102 APS Filter Window Lenght *

) geohazards
tep

@51A RAW IW_DP LO VH, VV 106 2017-01-17T22:58;55,14931502/2017-01-17T22:59:27.5491870Z

@51A SLC IW_DP L1 WV, VH 106 2017-01-17T22:58:58.17358102/2017-01-17T22:59:25.1280910Z
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EPOSAR Processing Service
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ilanos el_filtered_w200.tif :
Milano = : i L\...‘_H https://catalog.terradue.com/sentinel 1/search?
Area | -8 tpan t’l format=atom&uid=S1A_IW_SLC__ 1SDV_20160927T165
i Data Type: Mean LOS Velocity W Do L s 651_20160927T165718_013241_01513B8_41F4
Observation interval: 20160307 20160927 A Bucurest
Sensor S1A CpGMJa & : https://catalog.terradue.com//sentinel1/search?
Wavelength 5.5465760 [cm) i ((?_’_‘ 5 format=atom&uid=S1A_IW_SLC__1SDV_20160903T165
Perpendicular baseline: N/A [m] b | B50_20160903T165718_012891_0145DC_293E
: ]
Acquisition direction: : -
it By o_n ; A https://catalog.terradue.com//sentinel1/search?
Look Angle: 39.254051 [deg] W : _
Projection Geografic Lat-Long (WGSS4) Kosove' o Codun® benra format=atom&uld=S1A_IW_SLC__1SDV_20160822T165
Software IREA - CNR Kocoeo B650_20160822T165718_012716_013FF7_48B4
Girona « A Published Jan 19th 2017 @ f 2 hitps://catalog.terradue.com//sentinel1/search?
. . (" Peny6nukal ) format=atom&uid=S1A_IW_SLG_ 1SDV_20160810T165
B =Barcelona A '-MEKEHD,H“J]E _/v—v—""mv\u‘_,. 648_20160810T165717_012541_013A23_BES5
& ; A ; .-‘WJ‘F‘ - - https://catalog terradua.com//sentinel1/search?
3 Sassario S .
' _Shqu“-‘n?j Beocalovikne I format=atom&uid=S1A_IW_SLC_ 1SDV_20160729T165
A ' 4 : 648_20160729T165716_012366_01344D_72C4
]'allel'l'cFaJ https://catalog.terradus.com//sentinel1/search?
Waldnicia o format=atom&uid=S1A_IW_SLC__1SDV_20160307T165
g p ; | B42_20160307T165710_010266_00F2D4_1BFA
. s ENAGSa | centerL at 40.848352
- : Narpa®
Palermos - i centerLon 14.306122
’ _ ABfva
: Catanias 5 Geocodelnterf  No
“Alger : jJ =Tunis guiss
1980-01-01 © 1980-01-01 =~ o econstanl.i'n?
“Oran- x " .H |
Lon: -0.417 Lat: 45.737 _ a X 3 } Disastar Gharter | Tarradus
Current search result Features Basket Data Packages
E Discovery feed for WPS result lo... Total results & = (] 2| Total results 15 | & sel.all | & inv.sel. _.| @ Remove all | £} Save
© Success
[515BAS-TS-20160307-20160027-taz @ S1ASLC IW_DP L1 VV, VH 44 2016-11-14T16:56:51.37028702/2016-11-14T16:57:18.324B070Z The job was completed successtully.
[HourrPairs.txt @ S1ASLC W _DP L1 W, VH 44 2016-11-02T16:56:51.483796802/2016-11-02T16:57:18.4146870Z
Q@ vel_filtered_w200.png © @ S1ASLC IW_DF L1 VV, VH 44 2016-10-21T16:566:51.48747202/2016-10-21T16:57:19,4224B20Z
T veifrtered -wREpng —mEz @ @ S1A SLC IW_DP L1 VV, VH 44 2016-10-09T16:56:51.57855902/2016-10-09T16:57:18.5454020Z
= — Found layers in the result.
[£ivelthtered-w200-praw @ S1A SLC IW_DP L1 VV, VH 44 2016-09-27T16:56:51.58909802/2016-09-27T16:57:18.5538850Z

Qvel_fitered w200.tit
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@ 51A SLC IW_DP L1 W, VH 44 2016-09-03T16:56:50.63436802/2016-09-03T16:57:18.56937802

@ S1A SLC IW_DP L1 WV, VH 44 2016-08-22T16:56:50.31882102/2016-08-22T16:57:18.25588702
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EPOSAR Processing Service
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Current search result

E5 Discovery feed for WPS resuit lo...
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Gal
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| hitps://catalog.terradua.com//sentinel1/search?
format=atomBuid=S1A_IW_SLC__1S0V_20160827T165
651_201680927T165718_013241_015138_41F4

Vieste!

hitps://catalog.terradue.com//sentinel1/search?
format=atomBuid=S1A_IW_SLC__1SDV_20160803T165
650_20180903T165718_012891_0145DC_293E
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648_20160729T165716_

hitps://catalog.terradue.com//sentinel1/search?
format=atomauid=S1A_IW_SLG_ 1SDV_20160307T165
642 _20160307T165710_010266_00F2D4_1BFA
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B | © Remove all | &5 Save
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The job was completed successiully.

Found layers in the result.
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Thank you!

i

Short Training Course on
GEP: Geohazards Exploitation Platform

2.04.c Location: SOK-Sali
Tue, 6 Jun, 16:30—-19:00
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