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GeoHazards Lab Initiative

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

v' Supports and complements the CEOS WG Disasters activities
(on-going pilots, follow-on activities and the RO), GSNL,
GEODARMA and wusers from the broader geohazards
community.

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

v' Achieve acceptance of EO products by the non-EO scientific
community and decision makers
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GeoHazards Lab | Contributions \\\&\&iﬁesa

@esa ° Access to the Geohazards Exploitation Platform .
including: data storage, processing software Geohazards Community
(INSAR and stereo-optical processing chains), e- | Geoscience centers with EO expertise actively involved:
collaboration environment; = BRGM [FR] provides in-kind contribution (labor) and leads
« Man-power (staff & support under consultancy the Geohazards Office
contract): scientific animation and promotion of | = CNR-IREA [IT] (via platform federation activities about

information and results; support to InSAR data processing)
= CNRS EOST DSM processing and optical image correlation

coordination/aovernance.
é « Access to the PEPS platform & products; . E:F(;{I\],IET [UK]
cnes + Makes available CEOS and GSNL Pléiades - IGME [ES]
collections through the GEP » INGV [IT] (via the responsible of the Geohazards Supersites
+ Man-power (staff & support contract): to and Natural Laboratories initiatives)
support the scientific animation and promotion - %ISFIS;rt[eFSnstitut de Recherche pour le Développement

of EO products and results

@7 * Shall make available CEOS and GSNL Cosmo- ] NOA_[GR] _ o
,,Qm{,' SkyMed collections through the GEP (already Geoscience centres following closely the GLab activities:
done for the Nepal event supersite). Further = BGR [DE] (via SNGMS)
details TBD. = NGU [NO]

4#7 « Higher level science products derived from
DLR Sentinel-1 and TerraSAR-X data
« Access to the automated Sentinel-1
interferometric chain
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PEPS | French Access to Copernicus Sentinels

®
(7]
Q

What is PEPS?
« PEPS - Satellite data distribution platform for COPERNICUS Sentinel-1, Sentinel-2 et Sentinel-3 missions.

. Full temporal and geographical coverage (all the globe since the beginning of mission)
« Data volume : 12 Po (17 millions of products)

- Data download via dedicated interface or automated scripts
» PEPS online processing (e.g. S-2 atmospheric correction , S-1 rectification on S-2)

« PEPS also offers a capacity to host processing chains on a high performance 'cluster’

(‘cnes peps HOME EXPLORE PEPS-RSS MORE m REGISTER

peps
QO

FRENCH ACCESS TO THE SENTINEL PRODUCTS

PEPS : NOUVELLE VERSION

La version 3.1 de PEPS est désormais installée ! Nouvelle interface, amélioration de l'expérience en

h tt p S: / / p e p S.ches. fr‘ meilleures conditions ! Retrouvez les dernieres infos sur le

ligne, vous pouvez dés maintenant télécharger vos produits et lancer vos traitements dans les

cnes
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Geohazards Exploitation Platform | GEP Q\\\&%esa

The fundamental principle is to
move the User to the data and tools

& tep

* One of ESA’s Thematic Exploitation Platforms  temstcesbtaton patom

* Develop a Platform based on virtualization & federation of satellite EO data and methods

* Provide innovative responses to the geohazards community needs (services & support)
* On-demand processing services to address AOI-specific analysis
* Systematic processing services to address needs for “common information layers”

* Massive Cloud Compute power, managing multi-tenant resources

* Access to open EO data repositories

* Access to EO data archives and specific data collections from EO missions, provided under special arrangements in the
framework of the CEOS WG Disaster and the GSNL

Te [? [? a ) U e S rre E% ‘#7 T AT,
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GEP | Open EO Resources

®
(7]
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Copernicus Sentinel-1, Sentinel-2, Sentinel-3
and US 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:

Sentinel-1A/B: (RAW, SLC, GRD and OCN) synchronized* with the Copernicus Open Access Hub
Sentinel-2: (MSI L1C) synchronized* with the Copernicus Open Access Hub

Sentinel-3: (OLCI, SLSTR) synchronized* with the Copernicus Pre-Operations Data Hub
Landsat-8: (OLI and TIRS) synchronized* with the USGS EarthExplorer

GEP is primarily focusing on InSAR and Optical processing with Sentinel-1 and Sentinel-2

* metadata: complete catalogues published in NRT.
data: different solutions according to use case incl. co-located data & processing, on-demand data fetching, caching, etc.
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GEP | Other EO Resources &Q&;esa

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

» The GEP provides on line access to ESA heritage EO missions data:

 ERS (SAR IM Level-0)
« ENVISAT (ASAR IM Level-0)

» Global coverage synchronized with the ESA VA4 (70+ terabytes) Spatial density of

ERS & ENVISAT Level-0 data

. . ilabl f ber 2018
Through agreements with CEOS partners and project available as of December 201

partners (CEOS Pilots and Geohazards Supersites), 7
limited private collections of the following missions are .
made available for processing & download: o |

« ALOS-2 ,
+ TerraSAR-X . 16
« COSMO SkyMed j
* Pleiades (only processing) j: _ .
. RADARSAT-2 T s
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GEP| Users Q\\&;esa

Over 100 Early Adopters worldwide (primarily users from Europe, but also in Asia, Africa and the
Americas) from the public (mainly) and private sector.

Typically geoscience centres in particular geohazard experts with skills in satellite EO that process, analyze,
validate, integrate data to generate products for DRM purposes to be used by decision-makers (End Users).

End Users aren’t intended to be direct users of the Geohazards Lab.

Users come from several groups:
» users of thematic activities of the CEOS WG Disasters i.e. seismic, volcano, landslides and the R.O.
» the GSNL users

+ other users of the geohazards community (the Geohazards Lab intends to support other users of the
geohazards community that are not in CEOS WG Disaster activities)
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GEP | Hosted Processing Services

EObusod products = Commniy = Pt -
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dcesa

On-demand
processing services
FASTVEL, P-SBAS,
MPIC-OPT, DIAPASON,
SNAP InSAR, GMTSAR,
COIN, SNAC, RASTER
etc.

Automatic
processing services

Sentinel-1 INSAR
Browse (DLR), VEGAN
(NOVELTIS & INGV),
STEMP (INGV)

European Space Agency



GEP | Systematic service - Data Driven Scheduled s
Processing {cesa

Supported by S|
BELNET-BEGRID (Belgium)

= zepnhazards crossi % = B ® w EO-based products  Publications  Community
e —— i A 4#7 CRGODIAS
L oanaii” e Sy B o oA DLR

Q

Lot lll!;i;ed ! -&;;
'vrean g Kin?-:. ster, . .
S L | DLR InSAR Browse Medium Resolution

Wales  England A
% =OpeH6y|

Service

It’s a data driven systematic processing. The service
:g has followed a ramp-up process starting from Dec

2016 until Aug 2017:

sxOE o m el +

. EU Tectonic area
World tectonic area (25%)
World tectonic area (40%)

It currently processes 150+ Sentinel-1 SLC pairs per
day.

B
Lol

Lon: -13.447 Lat: §7.421 b —

https://geohazards-tep.eu

A R, = »
A L vssste Grare|Toracue

silis
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GEP | On-Demand service - User Driven Processing Q\\&\éesa

geohazards
tep
r,!"'—' T e e

Rasie
:/
)
5

La Chaux./+
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1980-01-01  1980-01-01
> ke,

I s -8 |A12] -
Lo 7217 Lat 48.024 oy B

/ / ,(WV\; ‘- 3 . i /) A JobName Glarus_PSBAS_S1_sud & ° O N D A

Will be RN
EOdata~  EO-basedproducts  Publications  Community Sy ppon‘ ed by (=]

BELNET-BEGRID (Belgium)

e = m e — o ——
N

Willisau

619b781eda78
Remote Id  1637fe8f-8b68-4950-a461-
9ef061bf3911 L I
Mar 14th 2017
Andrea Manconl

— CNR-IREA P-SBAS Sentinel-1

restricted

processing on-demand
o

WpsJobid  e4a122f6-9c82-40e6-af45- r
i

e e P-SBAS stands for Parallel Small BAseline Subset and

oh?
formatjsonsuid=S1A_IW_SLC_1SDV_20170312T1714

40_201TGR1ETIT1516. 015002 018G40_0AT1 it is a DInSAR processing chain for the generation of

hitps://catalog terradue.com//sentinel1/series/insar/sear

Earth deformation time series and mean velocity

format=json8uid=S18_IW_SLC__1SDV_20170306T1714

>‘=:'z>' ; - e 3 s 05 Z01TUR08TI71432 004501008004 AOA maps. Input: SLC (Level-1) Sentinel-1 data.

Gurront searc resuit
Discoveryfoed for WPS resultocel data

B InW_20170306518. 2017031281A GEO_13520x7303 png kmz
B InW_20170306518. 2017031281A_GEO_13520x7303 pngw
@ InW_20170306518_2017031281A GED_13520x7303.¢

@ InW_20170306518_2017031281A_GOLD_GEO.ong

B InW_20170306518. 2017031281A_GOLD_GEO.pngemz

B InW_20170306518. 2017031251A_GOLD_GEO.pngw

ey
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hitps:/catalog terradue.comy/sentinel1/series/insar/sear
o

format=json&uid=S1A_IW_SLG_ 1SDV_20170228T1714
o resulis founs 49_20170228T171516_015487_0196F3_0BAD

Foatures Basket | Data Packages
Totairesuts 48 = @ Total results 0 | @ selall | & inv.sel. | [} | © Remove ol i |2 Save

46.187

© 9196

|
https://geohazards-tep.eu
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GEP | SNAP CSK DInSAR service s
Products generated on GEP based on GSNL data \& S

CSK 20190513-20190529 (16 days)
Name: SNAP CSK DInSAR Naples

Id: 545bb721-76ce-4e10-9dbb-
2b63a8b43d2f

M:
geohazards Tﬁ ain area mfoumelis & & @ | UploadData | WESCNCSLM EOData~  EO-basedproducts ~  Community v  Private ~
Montesarcnio del Sannio
Q

waswet Volturne

Processing Services

a Corviara el | S\AP CSK DInSAR Naples CSK ~7 months coherence

= * Name: SNAP CSK DInSAR Istanbul 20171023~

;J e doblmlo @ 20180503

— Noa Avellino » SNAP CSK DInSAR Naples ¢ Id: 10f67b55-7f4a-4708-a909-f54f1112fel6

. 545bb721-76ce-4e10-9dbb-

Wok‘ o pr Sarno Y (sss ggnhazards w e mfoumelis & & & ‘ Upload Data ‘
a ity Hprealovan . :

ol Status/Result La
ti Nocera Inferiore
% F s
orio Ischia 3 Pellezzano Giffoni V Vil
‘ Barano d'Ischia Piani
=
Montecor
Salerno Pugliar
Montechiaro Maiori Pontecagnano
2005-01-01 wat O 2020-01-23 10

Sorrento

" 5 km
Lon: 14.306 Lat: 40.660 Terradue

© Success
()] Total resuits 0 | @ selall | & inv.sel. | )| © Remove all |2 Save WBEDUESEN]

I3 Reproducibity notebook used for generating CSK_IFG_20190513T045138_20190529T045145_AS No results found

Found layers in tF

Current search result

Features Basket Data Packages
E Discovery feed for local data Total results 4

I3 Reproducibiity stage-in notebook for CSK data for generating CSK_IFG_20190513T045138_20190 ©
529T045145_ASCENDING ®

@ SNAP InSAR CSK - Interferometric coherence - 2019-05-13T04:51:387 2019-05-29T04:51:452

@ SNAP InSAR CSK - Interferometric phase - 2019-05-13T04:51:38Z 2019-05-29T04:51:45

—2005-01 1

Lon: 29.344 Lat: 40.729
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https://geohazards-tep.eu/t2api/share?url=https://geohazards-tep.eu/t2api/job/wps/search?id=545bb721-76ce-4e10-9dbb-2b63a8b43d2f&key=3812dee2-330c-4a92-bda0-44a8d1224a1b
https://geohazards-tep.eu/t2api/share?url=https://geohazards-tep.eu/t2api/job/wps/search?id=10f67b55-7f4a-4708-a909-f54f1112fe16&key=4186cf66-58db-4948-a1c7-808811f32715&id=esaapp
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GEP | Automatic Alerting System - USGS Pager

> In operations since July 2019

« Automatic trigger based on USGS pager alerts
+ Productions with Sentinel-1 based DLR InSAR Browse and DIAPASON TOPSAR services are triggered for each

earthquake with a magnitude > 5 generating pre-, co- and post-seismic interferograms
» Production with Sentinel-2 based CNRS EOST MPIC-OPT service will start in October for Strike-Slip Fault Earthquakes

> Available to GEP Early Adopters in a dedicated thematic app
+ https://geohazards-tep.eu/geobrowser/?id=usgs-pager-trigprod-app#!&context=Earthquakes

» Example: The July 6th, 2019, 03:19 UTC Mw 7.1 earthquake in eastern California, southwest of Searles Valley

o € o Wit 2 e DIAPASON InSAR Sentinel-1 TOPSAR(IW,EW)
ot G pee Unwrapped Phase - 2019-06-
28T01:49:58 2019-07-10T01:50:01

Interferometric Phase - 2019-07-
04T13:51:58 2019-07-16T13:52:00
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https://geohazards-tep.eu/geobrowser/?id=usgs-pager-trigprod-app
https://geohazards-tep.eu/geobrowser/?id=usgs-pager-trigprod-app

GEP | SNAP-StaMPS Sentinel-1 PSI service

(final steps of implementation)

Sentinel-1 vertical displacement rates

2 ESA SeNtinel Application Platform SNAP
= Graph Builder Processing Chains

12°10' 12°20' 12°30' 12°40'

PartA

°
s
~
(=l — (e — ol ——{ =l N

PartB

41°50'

PartC

StaMPS/MTI
University of Leeds

41°40"

12°10' 12°20' 12°30' 12°40'

FIARRAY

UNIVERSITY OF LEEDS

@ Geoscience for a sustainable Earth (‘ \ r s s
b rg m i research & service support

12°50'

Contains modified Copernicus Sentinel data (2018)



GEP | Landslide app’

3 main services developed by CNRS-EOST Strasbourg
Developed for landslide monitoring but can be applied to other objects (eg. Earthquake, volcano, glacier, etc.)

Pixel-offset tracklng

DSM—QPT

{ﬂ' ‘ ’ Ecole et observatoire

\\\\\\k
des sciences de la Terre ’ {\\ e S a

H Université de Strasbourg

— Digital surface Model

mmn ]
1

m )

L

-
L
=

(a) (b)

Measurement: Ground

o oE2E Automatic landslide detection based

on Machine Learning (Random Forest)

A 4 h £

displacement

Application: local to regional scale
Satellites: Sentinel-2, Pléiades and
VHR satellites (coming)

Supervised learning model

Final
inventory
map

Measurement: landslide areas (polygon)
Application: regional scale
Satellites: Sentinel-2, Pléiades and VHR satellites (coming)

Measurement: surface elevation
Application: local to regional scale
Satellites: Pléiades and other tri-
stereo VHR satellites (coming)
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GEP Examples \sesa
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! #  sensor s1 ; il
e !
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|
1o . Software_version CNRAREA P-SBAS 28 £ Ry 1Y
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GEP | Terrain Motion Demo &\\i‘esa

Promote use of EO for Geohazard applications

Demonstration of Ground Motion Services’ products on different sites based on different terragllgwgn)otion —
techniques using Optical and Radar data and publication on GEP.

Providers of the EQ sector are sharing their products on GEP in the framework
of the Geohazards Lab initiative: visit the Terrain Motion Demo in the

Community area
loeption
a fpacini © Terradue staff 64 2d May 8
e
eohazards \ccess to Pul "
‘9"’7 N ! % Sonin O Regster & Contact EO Data ~  EO-based products - ([ Ba g 25 PLANETEK, TRE ALTAMIRA, GEOMATIC VENTURES, GAVMA REMOTE SENSING, GNRS-E0ST Mayo
oroducts an e e GEP
- to monitor
cartvauakes,vlcanoes ancaides

Terrain Motion Demo
Geohazards Lab inative of the CEOS Working Group Disasters. The Geohazards Lab aims o
sabiish an incl primary

access to y pr The Terrsin Motion
’ ) . o Optica and Radar
Atlantic 5 o Sentinel-2, Pléiac Some o

uploaded

Fublic Area © on the GEF.

=

Mesico City subsidence 3 - ESADLR InSAR - Sentinel-1 - Deformation map, Credits: ESADLR
Contains madified Copermicus Sentinel-1 data (2014).

cessing Services

: Indian
South R

Demo products |

Geohazards-Tep -
Q @esa_gep m v

Terrain Motion

Lon: 34.453 Lat: 41,640

Current search resut Data Pack

S — e R e On the blog: Providers of EO sector sharing

5 srapegtoossoasor their Terrain Motion demo products on GEP -
: ; — @CEOSdotORG Geohazards Lab initiative

: E:":‘Z'L"‘:’,:’"’“""“ Providers of the EO sector are sharing their products on G...

In a CEOS initiative to promote and harmonize EO techniques for
geohazards, service providers such as PLANETEK, TRE
ALTAMIRA, GEOMATIC VENTURES, GAMMA REMOTE SENSI...

discuss.terradue.com
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Animate & Communicate Scientific Results

BRGM @BRGM _fr - Oct 12 v EO OPEN SCIENCE
#PaluEarthquake Mw 7.5 : #Sentinel1 from @CopermnicustU allowed the #BRGM @ EN_SCIEN
scientists to produce a second map of the displacement field generated by the
#earthquake in #Palu (#Indonesia, 2018-09-28) within the frame of the

5 EUROPEAN SPACEAGENCY  ABOUTUS  OURACTIVITIES | CAREERS AT ESA FORMEDIA  FOREDUCATORS FORKIDS

Monitoring #wildfires in #SouthKorea

e e @DisastersChart with Sentinel-2 data from
sentinel-2 #Geohazard Office with @ESA and @CNES the @CopernicusEU programme. A fire spot

S =Z Gopanicus Sentnat1 = Copamious Sertinat1 could be captured near Okgye-myeon on Apr

Tl ——— Gesa \ O emaranes \ R 5,2019 using GEP services COMBI and
L ) e ‘ STEMP-S2 developed by the providers of

- S e \ " \ ESA’s GEP platform @esa_gep.
; . #EO4society
s SENTINEL-2 MAPS INDONESIA EARTHQUAKE Opay “ Ooa
e > e "
e - -

ituation and
the aftermath of the disaster

to closely menitor th

twitter
https:/twitter.com/emmanuelmathot/status/769674478490120194
= Emmanuel Mathot t
#Insar #ItalyEarthquake #sentinell A&B with DIAPASON via @e
@CopernicusEU https:/geohazards-tep.eo.esa.int/t2api/share?
url=https%3A%2F%2Fgeohazards-
tep.eo.esa.int%2Ft2api Fjob%2Fwps%2Fsearch%3Fid%3DcOal
a86d-048a419f%ebd https:/pbs.twimg.com/media/Cq5umx7XE. . .
v 2 @26K8) » Geohazards Exploitation Platform
https:/pbs.twimg.com/media/Cq5umyXXYAAc83U.jpg (169KB) |

Recent uploads

Community
Search Geohazards Exploitation Platform Q

Chernobyl's nature: Prypjat and Dnepr rivers amazing path

View
Oesiscament msp

Baumann, Andreas Bruno Graziano;

f someone hears about Cherobyl, then he will most probably think of the April 26th 1986 disaster in
the nuclear power plant. But Sentinel-1 and Sentinel-2 caught a different eye on it. The rivers Prypjat,
who passes by at the previous power plant, and Dnepr have a beautiful meandering watercourse!

Uploaded on February 27,2017 Geohazards Exploitation

Platform
twitter ©
https:/twitter.com/pmar/status/769950969803268096 Sy 25,2017 Prserson | Opeoms | v ;‘he‘fe"hﬁZg"’shT"e‘za“f:p"p""‘aég’:
ew fatform or Geohazards TEP is an
& Petar Marinkovié SBAS-DINSAR pi ing on the ESA itati funded R&D activity to exploit the benefit
5/5: Big thanks to @esa_gep for prompt dissemination #Sentinel

Platform of new techniques for large scale on
w demand processing of EO data. It

supports the geohazards community

Casu, Francesco; De Luca, Claudio; Zinno, lvana; Manconi, Andrea;
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Geohazards Lab - EPOS collaboration Q\\\&\&;esa

Proposition of collaboration between GLab and EPOS sent to EPOS TCS Satellite data:

« Inviting the EPOS community to discover and use EO processing services available on-line through the GEP platform. A Terrain

Motion Demo and a brochure describing the GEP services is available (see image) to help users familiarize with cloud-based
processing services.

 Sharing with the EPOS TCS Satellite Data, guidelines about the standards associated to EO based terrain motion measurements
and take on board their views.

This proposition aims to foster:

Other services incude GMTSAR, GAMMA DInSAR, ADORE
DORIS, P-SBAS.

» federation of EO cloud-based processing resources

» broader use of EO hosted processing services based on
common standards

» interoperability of results obtained by different services and
data providers

chains developed by ONRAREA
1d deformation time series

velocty maps. Copemnicus
ERS and ENVISAT missions are supported.

developed by CNRS EOST for
image time seris to monitr

geohazards
tep

To appy i the User Request Form and send i at: contact@geohazards-tep.eu
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Geohazards Lab - Take-home Messages Q\\&; Sa

: : Q= < -
Benefit from fast access to EO data, storage capacity and A7 5-magnituc sarthquake and tsanami i
. . #Indonesia on 28 September, destroying
processing resources offered by platform-based solutions o 7" s Geologica
& =  Visentne

. . - Shallow afterslip folloyving M7.5 Palu
A hosted processing platform is a partnership that needs fesrtpauake, 12-day inteferogram (Octd-
h f . . / d I t f f t I wf{(DIAIPAfSﬁN a':h@esazge[;::i Platches of
the support ot scientist/developer to ofter operationa o e ound
along the trace. Each fringe is ~2.8cm LOS.

services providing value added information to the
community

Platform e-collaboration and reproducible knowledge

promote innovation and response capacity

New @ZENODO_ORG

entry from

Differential Interferogram of the September 16 2018 Mw 5.3 earthquake Lake
Muir, Perth, Australia
DOI: doi.org/10.5281/zenodo... @0penAlRE_eu

Communities remain owners of their created assets, and

zenodo.org/record/1464715...

Sotiris Valkaniotis @SotisValkan
leased dataset: Differential Interferograms of the Sep.16

8 Mw 5.3 #earthquake Lake Muir, Perth, #Australia.

= Produced with SNAP/DIAPASON at @esa_gep

doi.org/10.5281/zenodo...

decide how to share these on the platforms

% n 2 Q1 8

Il = == E1 == I+] European Space Agency

|
i
[
g

— I b E= =N - I == = " IF IR T



geohazards
tep

—

N~
®
()
QO

Thank you

Theodora Papadopoulou
tpapadopoulou@argans.co.uk

Philippe Bally
Philippe.bally@esa.int

Michael Foumelis
m.foumelis@brgm.gr
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