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Context: 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

geohazards hydrology coastal [y forestry
tep tep tep %\/ tep
polar S urban food security
tep [@D tep tep

> 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 platforms (G-POD, SSEP),
and is designed to support the Geohazard Supersites (GSNL) and the Geohazards

community via the CEOS WG Disasters
geohazards
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The Geohazards Exploitation Platform (GEP)

A 27+ months contract started on Nov 2015;
Consortium: Terradue (IT), CNR IREA (IT), INGV (IT), DLR (DE), TRE ALTAMIRA (ES), EOST-CNRS (F), ENS-CNRS (F)

e Develop an Exploitation Platform based upon virtualization & federation of satellite
EO data and methods
e Provide innovative responses to the needs of the geohazards community

As a Platform, GEP:

-> Provides on-demand processing services for specific user needs

- Runs systematic processing services to address “common information” community needs

- Connects to massive compute power on multi-tenant Cloud Computing resources, to address
the challenges of monitoring tectonic areas, globally

=> Connects to full Copernicus Sentinels-1/2/3 repositories

=> Connects to 70+ TB of EO data (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 the CEOS WG Disaster and GSNL.




Agenda

1. GEP achievements so far
lterative development & Early Adopters Programme

GEP Usage Scenarios

2. Next v2 evolutions: new features & impacted scenarios
New data exploitation functions
New Cloud processing capacities
New community-contributed resources

3. Pre-operations of the Platform v2

Already running Services & Pilots: Provisioning Agreements (data and ICT)
Pilots evolutions: Operations Level Agreement, Terms & Conditions

Pilots users feedback
Integrated support for applications release: Transfer in production (&

Production Center) process

4. Sustainability
Sustainable Operations concept note
Pre-operations 2018: six months baseline + six months extension
Reinforcing collaborations: EPOS, DIAS, Geohazards Lab, ...
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GEP in a Nutshell: services

%) Signin (7' Register 4 Contact ) 6€O

Home  Observations & Measurements ~  Information Prg : - - S
ESA Earth Observation Users' Single Sign On
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Volcano Trial Case

The Volcano-2 Trial Case on the Geohazards Exploitation
Platform is systematically processing EO data over more than

twenty volcanoes in South-East Asia, Latin America, and Europe.
Read more
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GEP in a Nutshell: services

EO G“"Gmunnsmnamwf::‘:“mral' es
Data access integrations

Found 18335 rescts i 16 0ot repostores o

e T
S — [#f8lalar ]

0 ) (owing hum 01015)

& Cloud services integrations

%) Signin (7' Register 4 Contact ) 6€O

geohazards ) ) )
Home  Observations & Measurements ~  Information Prg
tep ESA Earth Observation Users' Single Sign On

Volcano Trial Case

smoL2um__ 2o

The Volcano-2 Trial Case on the Geohazards Exploitation
Platform is systematically processing EO data over more than
twenty volcanoes in South-East Asia, Latin America, and Europe.

Read more
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GEP in a Nutshell:
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The Volcano-2 Trial Case on the Geohazards Exploitation
Platform is systematically processing EO data over more than
twenty volcanoes in South-East Asia, Latin America, and Europe.

Read more
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Roadmap
An iterative development, involving early adopters

I I[ GEP v2 engineering ] P v2 pre-operatio i
> KOi CDR: AR FP: >
Fe:b 2015 N0\152015 Deq:: 2016 De¢ 2017 Juné 2018

Limited to early adopters (under
invitation), evolution of the service
on-going

Open, consolidated
and stable service

[ S Y-

Open under ihvitations/appr(‘:)val
Consolidation and evolution of the service
Access to EPOS IP users (within available slots)

B ] 3> st

22 platform users integrating

application or exploiting on Total 50 platform users Total 60+ platform users
demand processing 28 new users 10+ new users

GEP Early Adopters programme
Want to apply as early adopter of the GEP (limited slots)? geohazards-tep@esa.int




GEP Early Adopters Programme

> GEP user-driven activities based on User Registration Forms (= user projects)

Create your account on the ESA SSO service

Sign-in on GEP, and follow the guidance on your user profile page ﬁ"_

> User on-boarding of: R

ESA designated users, based on the approved applications (URFs)

GEP Pilot services users, based on the consortium partners’ processing services
integrated on the platform:

TRE Altamira with an end-to-end InSAR service for terrain motion velocity mapping using SAR data (free
and commercial products)

CNR-IREA with SBAS based Sentinel-1 Surveillance service

DLR with INSAR-Browse products generation

EOST-CNRS with MICMAC based optical data processing for landslides

INGV for optical data processing for volcanoes monitoring

ENS-CNRS/NOA with the validation by experts of the platform services to serve the Corinth Rift Laboratory

ESA Projects users, e.g. from the Disaster Risk Reduction GSP projects.

= geohazards

— tep




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

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 an application on the platform for use also by other users.

Scenario 3) New EO Product Development which allows a user to discover/select data,
define data ingestion triggers on newly uploaded / deployed processor; setup and
monitor the data processing tasks; and publish results as new information layers.

geohazards




An ecosystem of GEP resources providers
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£O Data - discovery and selection
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Processing Services

< [ DIAPASON InSAR Sentinel-1
TOPSAR(IW,EW)

DIAPASON s an InSAR tool suite developed by the
French Space Agency (CNES) and maintained by
ALTAMIRA INFORMATION.This service performs an
InSAR workfiow on Sentinel-1 TOPSAR (W,EW) data,
producing interferograms, ampitude and coherence
maps.To run th

Sentinel-1 SLC images.




Processing tools — monitor progress
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1116_20160821T051143_012694_013F33_53E5

https://data.terradue.com/eop/scihub/dataset/search
?

format=json8uid=S1B_IW_SLC__1SDV_20160827T05
1035_20160827T051102_001798_002B0D_2E7D

O Success
The job was completed successfully.

Found layers in the result.
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® © ® W ceohazards TEP x | & OpenNebula Sunstone: Clouc X & OpenNebula Sunstone: Clouc X / [ Geohazards TEP x (9
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https er.com/emmanuelmathot/status/ 76967447849
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o ome servations & Measurements - B Emmanuel Mathot
#Insar #ltalyEarthquake #sentinel1 A&B with DIAPASON via @esa_gep
CopernicusEU https:/geohazards-tep.eo.esa.int are?
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Blog archive tep.eo.esa.int%2Ft2api%2Fjol ps9%2Fsearch%3Fid%3Dc0adfdbO-dff6-4d99

New interferogram generated in the cloud on the GEP

Il How to publish scientific results on the GEP community map
© 15 day .

I Example of hosted processing using S-1 data in the aftermaths of the 20|

2016 Central Italy Earthquake: GEP publishes EO data collections in supj
©14dsysago ® 81 view

[l 2016 Central Italy Earthquake: ESA announcing the first Sentinel-1 basey

©15daysago @ 254 views O 11k
GEP Release 1.7
©amonthago ® O 1

i Accessing Sent

el-1 Orbit files

I Complex data made easy
©4monthsago ® 109 view

v
https:/pbs.twimg.com,
o

& Petar Marinkovi
5/5: Big thanks to @e
v

9ebd https:/pbs

Blog

n/media/CqSumx7

(226KB) »

CqSumyXXYAAC83U.jpg (169KB) ~

Geohazards
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Post contributed by TRE ALTA!

in the lab, on the GEP Cloud processir

community active on th

N

Cloud Dashboard

lew interferogram generated in the cloud on the GEP

generated online, using the DIAPASON Proces

How to publish scientific results on the GEP community map

Cloud services for science Wherever you

B Example of hosted processing using S-1 data in the aftermaths of the 2016
Central Italy EQ

A on Apri

GEP Portal,

Geo Bro Activities
News
@ uUNAvco >
Sentinel-1 interferogram RT @nature: All papers accepted by @nature must incl. info on how others can
thwest Japan, in April 2016: access underlying data https://t.co/Csy)IBLDSR
) Service of the Geohazards >
o EGu
#Moon rocks may have misled #asterold bombardment dating. Via @ScienceNews
g from ¢ ducts (e.g.
). o EeGu
™ 2n connect to #Carbon capture and storage could be cheaper than #nuclear. Via @CarbonBrief

@ O NERC COMET anesc come
RT @OpenTopography: 2 new
QNERC COMET

&

ar/status/ 76995096980

gep for prompt dissemination #Sentinel1 B datall!

o4 ag0 ® 108 v
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The Geohazards Thematic Exploitation Platform. Terradue presentation done at Living Planet Symposium in Prague
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Integrate and deploy your own service

Connect processors to the GEP Catalogue and Geobrowser

eo0ce Geohazards TEP x & OpenNebula Sunstone: Clouc X Fabrizio
& C {) @& https://geohazards-tep.eo.esa.int/#!settings/cloud w O
i Apps @EC Partici.. [ @] Home - P... H Area Clienti r Bookmarks O GEP GitHub ! GEP Portal 4 Home - TEP-Urban O repository.terradue.... 53 Other Bookmarks
fpacini & & & ® 9 €o
geohazards _ _ . .
T E— Home  Observations & Measurements .~ Information Processing ~ Community ~ EO sector Collaboration
ep
Profile Cloud Resources
@ In this page you can check your access to Cloud Resources from Provider partners. Gettl ng access to the
Github
roups Developer Cloud Sandbox
Usage .
= terradue doud platform! environment for Apps:
- Integration
@ You have access to the Cloud Dashboard.
Your account is associated to the Terradue Cloud Platform account fpacini - Val idation
B Geohazards TEP X / & OpenNebula Sunstone: Clouc X ' &8 OpenNebula Sunstone: Clouc X - H
. Release packaging
1 Apps [ EC Research Partici.. [) romsalute [ Home - Research P.. | Area Clienti J Bookmarks () GEP GitHub [l GEP Portal % Home - TEP-Urban repository.terradue.... B2 Other Bookmarks

-
teradue 20) M napshots

e

Virtual Machines

; P branch: develop - dCs-stamps-p:
INGV Optical chain for Volcanoes Developer Cloud Sandbo: g @ # lbin/bash
T O mode=$1 |+ 1 BuddyVolly 5 days ago testing stamp
e S 1 Virtual Machines _ , , 2contibuors 1y ) 11 jobs found.
; - ; R # source the ciop functions (e.g. ciop-log)
) . [ "${mode}" != "test" ] && source ADORE DORIS Interforometrio
a & Developer Cloud Sandbox-2752 120 lines (119 sloc) S5.114 kb pocesser [
${ciop_job_include} )
o <?x version="1.8" encoding="us
<a : ati xmlns:xsi="http://w ADORE DORIS interferometic
= # source exira functions b . )
& <jobTenplate id="premast| |8
. Qe source ${_CIOP_APPLICATION_PATH}ib ¢streaningExecutables/appl
The CIOUd dashboard a”OWS to. <defaultParaneters> ADORE DORIS Interforomatric
. Istamps-helpers.sh tar 1de"orbit” +
) ) a cparameter sduorbit” | JERERN
> Browse the Virtual Machines created on GEP , P ©
. . 1SAR-GMTSAF #SOUTOB S!aVPS <defaultlobconf> ADORE DORIS interferometric
> (Create a new Virtual Machine for processor ® mram ource opUSiPS. Va1 e o o
. . - /StaMPS_CONFIG.bash Jpoerperty Ao-Tapred. s
Integration & pro———
—— Qo N <jonTerplate id="preprocess” [ty
) # source sar helpers and functions <streaningexecutables/appl I
- set_env ¢ (: "‘ ) '_A:- 'c:bn' INSAR S35 WPS

The Operations Support team is handling the
deployment of validated applications on

Production clusters

gec;hazar

tep



Integrate and deploy your own service
Enrich the GEP Thematic Service Catalogue

Processing chains
published on the e
PN geohazards

Platform’s code -
repositories

Home  Observations & Measurements -  Information Processini Community  EO sector Collaboration

+ \ i

Information Processing

"
De p I Oyed O n p rOd u Ct I O n S The platform is meant to allow users to easily exploit EO data resources by combining fast data access, pfocessmgf cilities and flexibility for the user's own data analysis. The platform
provides Dat taAcoess Data Processing Serwces and Paa$ (Platform as a Service). Data Access indudes the pos ility to perform catalogue queries. Daba Processm Servi wenable users to
available in the repository using a number of well know tools and to exploit the results. PaaS enables users to perform their data exj tion activities wit
Serve rS for On-demand eir o unts on a commercial Cloud Provider and di
(user driven) processin g Thematic Service Catalogue

+

Accessed by usersvia the
GEP Geobrowser User
Interface

GEP Thematic Service Catalogue
On-demand processing services
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Publish new products as information layers
Monitor processing tasks

[DLR] General Dashboard (Medium Resolution mask1) (| Q » B ® 2 o o

EEEXYIEED -

out rates (accuistion tme) ’x Production] Dady peo trme) ’x

o » @ indexed ncamoge

@ Puianod s

: ..|I||||||||||||||I|||I|||||I|I|||||||I|I||.||||||||I||||||| h||1.|.|..uum.l...

® © ® /[ ceohazards TEP x (& OpenNel o
<« C 1) @ https://geohazards-tep.eo.esa.int/geo ,
on time) Producti x
* Apps [M EC Research Partici... [} rbmsalute [#Home - Rl | . r Bookmarks
i Avalable in Schub. 3562
o A - JhA N N Candidat for processing 80
W England . m \ [V | A/ } \ r Pubianed resut 2450 7
Search Terms (1) Time Fitter [ | | l \/ L U \ \ _ | Processed 2450 ~
b S | v [ ™/ ¥
London Belgn ‘ ‘, ‘ y J _
b Belg i :
u\s"ﬁ"(mm" Belg § |1 ‘
L

Paris

InSAR search
Landsat 8
Lefkada_03
SRTM

France

Bay of
Biscay

Sentinel-1
Sentinel-1 High-Resolution Change Monitoring
Sentinel-1 INSAR Browse

Sentinel-2

Sentinel-3
TerraSAR-X DLR
TerraSAR-X NOA
eoworld2 himalaya Terrain Motion Bhutan

Processing Services

. - <
., :'”"/l'rm /

Lon: 39,814 Lat: 46.468 ° : - Sea

Current search resuit Features Basket ~ Data Packages

128 .5 » Totalresuts 570 @ () 4 data packagss found.| @ | 2016
| @ Interferometric Phase Terrain Corrected - 18:18:17 18:18:42 IWW 74 o Jﬂpﬂn Eam'quakﬂ 2016-04-14 InSAR a
@ Interforometric Phase Terrain Corrected - 18:17:52 18:18:17 IW W 74 Q Set as current search | & load @)

@ Interferometric Phase Terrain Corrected - Interferogram 2016-08-24T16:41:14 2016-08-05T16:41:41 IW W 73
2016-06-03 tda1 @

@ Interferometric Phase Terrain Corrected - 2016-08-24T16:40: 16:40:51 IW W 73 Q Set as current search | & load )

. S-1A 12-day Coherence Map over Europe

DEM corrected interferograms

istituto per il rilevamento

elettromagnetico dell'ambiente D L R

Earth Observation Center
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Publish new products as information layers
Enrich the GEP Thematic Service Catalogue

Processing chains
published on the

| # Signin (7 Register 1 Contact CE®S GEO
P I atf O rm b} S C O d e = tge;iohazards Home  Observations & Measurements - Information Processing ~ Community  EO sector Collaboration
repositories

+ \

Information Processing

Deployed on productions
servers for “AOI driven” /

“Time driven” processing e
: IE3fells $ (¢
Generating outputs as GEP ’ > {o}

datasets, catalogued and
stored on the Platform GEP Thematic Service Catalogue

Information feed layers






Results dissemination (1)

fpacini & & & ® CE®S GEO

geohazards . , _ , ,
Home  Observations & Measurements ~  Information Processing ~ Community  EO sector Collaboration

tep

P

Center Italy Earthquake

On 24 August 2016, a 6.2 magnitude earthquake struck central
Italy. Check interferograms from GEP community processed just
few hours later the acquisition availability.

View Community

T >
% 3» e o
Y

‘..,.?v‘l‘,

All products generated on
the GEP for the Central Italy

earthquake have been A e
gathered under a link on the [z Sl S S
Carousel Of the GEP portal mmmhw" Toaress 4 = (] T Total resuts 2 | @ selall | & inv.sel. | ()| © Remove all | & Save
homepage: direct access to —— R -

results e m——— g

geohazards
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Results dissemination (2)

DISCUSS 20) ausgn

2016 Central Italy Earthquake: GEP publishes EO data collections in support of the
CEOS Seismic Pilot

| gep-blog
& (¢ 0‘ @ https://geohazards-tep.eo.esa.int/#!blog

‘abaumann
it Apps [M EC Research Partici.. [1 rbmsalute [#]Home - Research P.. §j Area Clienti ¢ Bookmarks () GEP GitHub [ GEP Portal 4% Home - TEP ’ﬁ Following the requestfom INGY, the GEP & prviding access fo EO data from CEOS Contibutors o

authorised users. See first collections of ALOS-2 data 12 as well as Sentine-1A and 1B data 3.

14 14d

More datasets as Pleiades, Sentinel-2, Radarsat-2, TerraSAR-X and COSMO Skymed wil follow.

geohazards

t Home  Observations & Measurements +  Information Processing C
ep

Blog archive

i New interferogram generated in the cloud on the GEP
O 5 months ago @ 131 views

[l How to publish scientific results on the GEP community map
@ 15 days ago @ 78 views

[l Example of hosted processing using S-1 data in the aftermaths of the 2016 Central Italy EQ
@ 14 days ago @ 84 views

' — — A number of posts have been
z 1240(116;55S;auntr;lsllt:llywsEart:hquake. GEP publishes EO data collections in support of the CEOS Seismic Pilot p u b I | S h e d O n t h e G E P b | O g
[ 2016 Central Italy Earthquake: ESA announcing the first Sentinel-1 based measurements after the Earthquake reg ard I n g C EOS d atasets’ fl rSt
©15daysago ® 254 views (31 like products generated by the
B GEP Release 1.7 CEQOS Seismic pilot team, etc.

@ amonthago ® 162 views o1 like

[ Accessing Sentinel-1 Orbit files
@ ayearago @ 109 views

[l Complex data made easy
@ 4 months ago @ 109 views

i The Geohazards Thematic Exploitation Platform. Terradue presentation done at Living Planet Symposium in Prague
@ 4 months ago @ 108 views
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Kos island, M6.6 earthquake
20th July 2017

geohazards
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Lon: 29.745 Lat: 37.313

Terradue

Current search result

Discovery feed for WPS result local data

@ coh_W_12Jul2017_24Jul2017.png

@ coh_W_12Jul2017_24Jul2017 1

@ displacement_W_12Jul2017_24Jul2017.png

Q@ displacement_W_12Jul2017_24Jul2017 tif

[# displacement_legend.png

@ phase_VV_120u2017_24Ju2017.png

Total resuits 7

Features Basket

No results found.

Data Packages

Total results 0

selall | & inv.sel. . © Remove all | & Save

Processing Services

EO-based products

Publications Community

4 LTC2017 SNAP Sentinel-1 IW SLC
KOS EQ- Ascending 4th

Joblnfo QO

Job Name

Wps Job Id
Remote Id

Started at

Created by
Status/Result Location
Status

Visibility

Share

LTC2017 SNAP Sentinel-1 IW SLC
KOS EQ- Ascending 4th ¢
45245fc4-0d65-48e6-8067-1d3c40cS5c
506e7e7a-3c6d-4d0a-
92ae-4c9a020cd7b5

Aug 31st 2017

Vassilis Sakkas

=

Success

public

Parameters (V]

https://catalog.terradue.com//sentinel
/search?format=atom&
uid=S1B_IW_SLC__1SDV_20170712T160601_2017071
2T160628_006457_00B59F_07CB

https://catalog.terradue.com//sentinel1
/search?format=atom&
uid=S1B_IW_SLC__1SDV_20170724T160602_2017072
4T160629_006632_00BA9C_9977

Differential SAR interferogram generated through a small baseline 12 days pair of SAR images acquired by the Sentinel1 constellation
(pre-event image acquired on 12/07/2017 and post-event image acquired on 24/07/2017).

This result was generated using hosted processing on the Cloud based Geohazards Exploitation Platform (GEP).

The processing chain is the SNAP chain of ESA integrated on the GEP by ESA RSS.

Sentinel1 data are copyright of Copernicus (2015).

= geohazards
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Northeastern Iran, M6.1 earthquake
5th April 2017

?eohazards HerveCaumont # & & ® EO data v EO-based products Publications Community
ep

MasHhad

« Q | Free Text Search

SBazangan

Processing Services
4 LTC2017 - SNAP Sentinel-1, 5th

¥

Q| -
L2 April 2017 Iran EQ [Tr. 13, ASC,
+) Togapaca f 24.03. - 05.04.2017]
- ‘ Imeni Kirova
— Ghor_mach M Inb
® | °
= 1“"’ Robat Sang Murghab | )
Z i LTC2017 - SNAP Sentinel-1, 5th April
Q 2017 Iran EQ [Tr. 13, ASC, 24.03. -
| Torbalfe 1 05.04.2017] ¢
wkt | Heydarieh
— ; WpsJobid 4a256de7-bd82-46b8-
< | Go & a548-20d8d7ac7783
(7ahad : J Remote Id d4a82909-1d88-4120-
x| Roshikhar Galaliteaw a210-633c04c0c91d
=) _ Started at  Sep 4th 2017
= | adis Created by Fabrizio Pacini
1980-01-01 | 1930'0}'01 \ ', ] Status/Result Location (&'
5) 4 ’ » Status  Success
.on: 63.056 Lat: 34.534 I {/ Karukh J BN Tarradus Visibility public
Share
Current search result Features Basket Data Packages
Discovery feed for WPS result local data Total resuts 4 = . Total results 0 sel.all | & inv.sel. . © Remove all | ) Save
@ coh_WW_24Mar2017_05Apr2017.png No results found.
@ coh_WW_24Mar2017_0SApr2017.tf
T © https://catalog.terradue.com//sentinel

/search?format=json&
uid=S1A_IW_SLC__1SDV_20170324T135423_2017032
4T135450_015835_01A163_928A

@ phasa_VV_24Mar2017_05Apr2017.1if

hitps://catalog.terradue.com//sentinel1

Differential SAR interferogram generated through a small baseline 12 days pair of SAR images acquired by the Sentinel1 constellation
(pre-event image acquired on 24/03/2017 and post-event image acquired on 05/04/2017).
This result was generated using hosted processing on the Cloud based Geohazards Exploitation Platform (GEP).

The processing chain is the SNAP chain of ESA integrated on the GEP by ESA RSS.
Sentinel1 data are copyright of Copernicus (2015). g eo ha 73 rd S
tep




Central ltaly earthquake
24th August 2016

geohazards
tep

%) Signin (7' Register £ Contact CEBS c£°
Home  Observations & Measurements - Information Processing  Community  EO sector Collaboration

Central Italy Earthquake

On 24 August 2016, a 6.2 magnitude earthquake struck central ‘ \ L : ) ‘. . - o L & "
Ttaly. Check interferograms from GEP community processed just 7 2 3% B B % (L . A_,- 23 * 4 T(rmg.t‘ '0; u»
few hours later the acquisition availability. - 4 . - B 5 : S—

.,»‘

GEP contributions

> The CEOS Seismic Pilot led by ESA and INGV :
was activated on 24th August to provide EO o e =@

data and EO derived science products .
e GEP as a repository to access / exploit /
« CEOS Pilot Objective C: advanced products for share data & results
operational seismology e Hosted and published EO measurements
from the community (e.g. INSAR results

> Several EO data collections accessed or generated offline)

planned to be accessed via CEOS were made . ?CCGSS to C|0Ud) based hosted processing
available on the GEP e.g. on demand) and systematic processing
(e.g. DLR’s S-1 InSAR Browse service)
«  JAXA’s ALOS-2 acquisition of 24 August e Collaboration, exchange and sharing
. Sentinel-1 A (26 & 27 August) e Scientific experiments to test new methods

. Sentinel-1 B* (27 & 28 August)
. Radarsat-2 planned, TerraSAR-X awaiting feedback
. Pleiades data (incl. Tristereo) planned

*: S-1B not yet in full operations, but data made available for this event

(e.g. S-1 based coherence signatures)
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Central ltaly earthquake
First results generated on GEP (1)
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Current search result Features Basket Data Packages
B Total results 8 = . Total results 0 | @ sel
@ Dispason - 201808277T051035/20180821T051118 - Interferometric Ampltude Change o e e
@ Dapason - 201808277051035/20180309T051118 - Interferometric Ampitude Change
@ Diapason - 201608277051035/20160809T051118 - Interferometric Phase ©

Differential SAR interferogram generated through a small baseline 18 days pair of SAR images acquired by the Sentinel1 constellation
(pre-event image acquired on 09/08/2016 and post-event image acquired on 27/08/2016).
This result was generated by Terradue using hosted processing on the Cloud based Geohazards Exploitation Platform (GEP).
The processing chain is the DIAPASON chain of CNES integrated in the GEP by TRE ALTAMIRA.

Sentinel1 data are copyright of Copernicus (2015). g e o ha z a rd s
&

tep




Central ltaly earthquake
First results generated on GEP (2)

— v —
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Q | Search Terms
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Interferogram based on the GEP-hosted processing chain DIAPASON of the French space agency CNES.
Sentinel-1 interferogram processed by INGV using acquisitions of 14th and 26th August 2016 covering the western part of the
earthquake area.
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Central ltaly earthquake

First results generated on GEP (3)
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Current search result
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Total results 25 =

@ Amplitude Change - Interfercgram 2016-08-10T16:56:51 2016-09-03T16:57:18 IW VV 44
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5 Other Bookmarks
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INSAR search
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Sentinel-1 INSAR Browse
Sentinel-2

ijGuja
| |

i
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Sentinel-3

TerraSAR-X DLR

TerraSAR-X NOA

eoworld2 himalaya Terrain Motion Bhutan

Ba

Processing Services

Tarantoge

i 2016-09-06

[ TR PR V2

4

AAaﬁ 9 i, Terradue

N

Features Basket

Data Packages

2016

Japan Earthquake 2016-04-14 INSAR

Q Set as current search | & load &)

2016-06-03 tdal @
Q Set as current search | & load )

Started the Sentinel-1 High-Resolution Change Monitoring service of DLR for systematic processing over the earthquake area.
Amplitude and coherence product at 50m resolution are generated processing Sentinel-1data acquisitions pre- and post-event
starting from 9t August
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Cloud-based DInSAR services: Ecuador earthquake

2016-04-12 - 2016-04-24 M =
Baseline: 20m z
Displacement: 75cm in LOS f ﬁ

-

Contains modified Copernicus data ©2016
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Cloud-based DInSAR: Kumamoto earthquake

Integrated SBAS, DIAPASON and the INSAR Browse to exploit Sentinel-1

| 48" N i,

> Sentinel-1 interferogram of Kumamoto earthquake, on
the island of Kyushu in southwest Japan, in April 2016:

SBAS chain of CNR IREA (Left),
DLR InSAR Browse chain (Centre),

DIAPASON Processing Service of CNES/Altamira
Information (Right).




DLR’s chain for systematic processing of
Sentinel-1 INSAR pairs

Systematic processing all S-1 pairs over world tectonic areas: amplitude, coherence &
interferograms for all 6- and 12-day pairs. About 150 / day. 23000+ pairs processed to date
(as of Oct. 2017). Free browse images at 100m resolution.

Left: coherence (R) and amplitude (G, B) over la Réunion.
Bottom Left: collection of coherence & amplitude composites over Europe.

Bottom Right: Examples of DEM corrected inteferograms.
Credits DLR.
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High-Resolution change monitoring
22 Volcanoes and Corinth Rift Laboratory

> Performing systematic processing with the DLR High-Resolution INSAR
Browse service (50m resolution - 25m spacing) of all S-1 pairs over
« 22 active volcanoes worldwide
 The CRL-NFO area

M fpacini & & = EO-based products  Publications Community

Examples of DEM corrected ! e -

inteferograms generated over :
CRL-NFO area. '
Credits DLR. ET
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Next v2 evolutions
new features & impacted scenarios




New data exploitation functions

- Quicklooks systematic generation, for the Geobrowser views over data collections

- Gazetteer search

- Thematic Apps: rule-based bundling of data collections and processing services
Processing services accessed on the GEP Portal via “Discover Thematic Apps”
My data uploads App: for user uploads on Data Gateway, with automated cataloguing

- Visualisation of processing outputs: handling of additional results file types, for CSV

time series, KML & SHP vector, full resolution rasters (including legends)
- Results publication Web Service, accessed / shared by all Virtual Machines

. geohazards
tep

Home Background Observations & Measurements -  Informatio Discover Thematic Apps

Thematic Applications

W This appication deliver with a service to produce inteferograms over a recent earthquake zone. it uses DIAPASON that is

Click to find out the existing
thematic applications

View apps
Manage my data
by Terradue
Manage your data by viewing data stored in your repository or published in your catalogue index. This thematic app allows
you to upload new dataset... terradue Zy

£ Oct Sth 2016

Test my processor

by Terradue

Test my processor application allows an expert user to discover and test its newly deployed processing service.

£ Oct 9th 2016 terradue 29

InSAR Small BAseline Subsets (SBAS)
by CNR-IREA

The InSAR Small BAseline Subsets (SBAS) algorithm has been developed by IREA-CNR for monitoring temporal evolution of i
surface deformations and to...

Rapid EarthQuake mapping
by TRE ALTAMIRA

N\ re

tep



Data Gateway

- Automatic multi-sourcing
«  Programmed cache

- Personal storage (repository)

*  Production staging
- Data usage accounting

Data Agency

Enclosure (url)

Catalogue [metadata]
(powered by elasticsearch)

Systematic
Feeding

Data

=

Data Gateway

Layer Server
(powered by geoserver)

Indices

(sentlnell, sentinel2,
landsat8...)

repositories

—aer

workspaces

Agents (harvesters)

Hoovers

SciHub

/]

gle Storage

Amazon

AN

DLR supersites

Alaska S... Facility

PEPS

Virtual Archive 4

Production

Sandbox

Clusters

geohazards
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New Cloud processing capacities

Amazon Web Services
EC2 - powered by jclouds

Poznan Supercomputing

° Federathn Of new ClOUd pI’OVIdeI’SZ and Networking Center
* IPT Poland pov?ﬁriﬁsé‘;i‘é@fés
- EGl.eu (BELNET, INFN RECAS BARI) o Federated Cloud
+  CNR IREA Private Cloud’s GEP domain -
CCl
Terradue
IPT.PL Opennebula
Openstack API - registered partner

powered by libcloud

Processing load |. — —
overtime |1 - — B =
1 E— —— e ; ;
ﬁﬁ Hﬁ - queue and App metrics q“:'n".
. . . ﬁcr\eckmmalarm
Production Center mstances (x2, funded
for 12 months) running on: S _
« either Hetzner / Terradue Cloud Platform PR
(InSAR services) ——
and/or IPT Poland (Optical services, * aocommson s0nooes
accessing Sentinel-2 mirror) based on ESA " aocommisson success
fundn‘]g < GOCOMMISSION SUCCOSS -
«  Future funding expected over 2019, with Sareinate #9 nodes . |
Terradue brokering. | e e -
« Accounting:
+ initial capability allowing the tracking of user QEOhazade

credits for processing
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New community-contributed resources

New toolboxes installers for DCS Application integrators:
Orfeo
SNAP extensions
StaMPS extensions

New toolboxes installers for Virtual Desktops:
Monteverdi

New processing services contributed by the users community:
ISTerre TIO
ISTerre NSBAS
SATIM MineSAR
ESA RSS SNAP Sentinel-1 COherence and INtensity (COIN)

GEP results post-processing, using Jupyter notebooks: the MPIC case

o s
see .A R
V= Coyter < TP
<~ Jupyter <= 4 IRuby
Browser o Kernel(s)
/\
=

Notebook file

- eohazards
< -
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Provisioning Agreements (data and ICT)

for all running Services & Pilots

«  Monitor & perform accounting on
Cloud resources provisioned
(CPU power, storage) as
production servers for the GEP
processing services

«  Optimise the data provisioning
processes for specific
requirements (e.g. access to data
quotas based on CEOS & GSNL
Agreements)

Also, formalise the terms & conditions
related to the reuse and adaptation of
processing chains already contributed
to GEP, that are managed under
‘Open Source’ license.

@ T2-ESA-GEP-TN-15-047 D1.13 GEP Provisioning Agreements v1.1.pdf 2%

T2-ESA-GEP-TN-16-031 Provisioning Agreemen t with ASF for data v1.0.pdf =%
T2-ESA-GEP-TN-16-039 Provisioning Agreemen t with DLR Supersite for data v1.0.pdf &%
T2-ESA-GEP-TN-16-010 Provisioning Agreement with CloudSigma for ICT v1.0.pdf &%
T2-ESA-GEP-TN-16-035 Provisioning Agreemen it with CNES PEPS for data v1.0.pdf <%
T2-ESA-GEP-TN-16-040 Provisioning Agreemen t with ASI Virtual Archive for data v1.0.pdf <%

T2-ESA-GEP-TN-16-016 Provisioning Agreemen t with Spectral for software v1.0.pdf <%

T2-ESA-GEP-TN-16-023 Provisioning Agreemen t with USGS for data v1.0.pdf <%
T2-ESA-GEP-TN-16-024 Provisioning Agreemen t with ESA for GPOD Processing Services v1.0.pdf &%
T2-ESA-GEP-TN-16-011 Provisioning Agreement with Interoute for ICT v1.0.pdf &%
T2-ESA-GEP-TN-16-015 Provisioning Agreemen t with ESA for data v1.0.pdf =%

T2-ESA-GEP-TN-16-067 Provisioning Agreemen t with GAMMA for software v1.0.pdf &%

ror]
ror]
ror]
ror]
ror]
ror]
m T2-ESA-GEP-TN-16-068 Provisioning Agreement with Sinergise for data v1.0.pdf <%
ror]
ror]
ror]
ror]
ror]

] -ated Cloud for ICT v1.0.pdf &%

l Customer
Service level agreements (SLAs)
Service A Service B Service C

\ |

___Service components

(IT) service
provider

Operational level agreements (OLAs) Provisioning agreements (PAs)

[ Internal groups or federation members u [ Suppliers ]]

Adapted from FitSM

geohazards
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GEP Pilots (1/2)

Operations Level Agreement, Terms & Conditions, Users Feedback

CNR IREA CNRS/EOST CRL ENs,NoA HUA)

« Terrain motion *  Processing chains for . Corlnth Rift Laboratory
; ; ; Data provisioning: S-1 SLC
Survglltlancle. ina: S-1 SLC Optl%a! |mages HR (S-2 & L7/8) . Results visualisation: all possible
ata provisioning: S- . ata provisioning: - , interf f hi
Results visualisation: displacement VHR (Spot6/7, Pléiades) I(r;]F:_ eer(;grfg)s(,)orosr? :;Z |;/sdover
time-series, mean velocity maps +  Results visualisation: digital ~5060 S1 desc. then all .pairs after
. Engagemen‘t of E surface mod;:-ls, ‘ each new acquisition
: - Engagement o .
designated users gag Engagement of
EPOS Community & Italian dGSlgnated users designated users
Department of Civil Protection +  CEOS Pilot on Seismic Hazards Workshops & Summer Schools
. Valldatlon goal . Valldatlon goal involving MSc, PhDs
On-demand generation of Earth DSM-OPT: Automation of satellite- . Validation goa|
deformation time series and mean photogrammetry pipeline for rapid Deliver methods & data products
velocity maps processing of multi-views images rt of the Near fault
Automatic “Sentinel-1 Surveillance (Pléiades, Spot6/7) gzsearva?oryif Eesgsau
Service”over Mt Etna & Napoli Bay . MPIC-OPT: Monitoring of surface
volcanic area deformation from optical image

EUROPEANPLATEOBSERVINGSYSTEM

time-series, based on Multiple- Epﬂs -
pairwise image correlation }
S-2 image tile of ot il 20160624 4 % i
Harmaliére landslide.
(French Alps) ?

Raw Pléaides
rma (2 tracks)
Riet arca (liaiy)

geohazards
tep
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GEP Pilots (2/2)

Operations Level Agreement, Terms & Conditions, Users Feedback

DLR INGV TRE-ALTAMIRA

- Systematic INSAR « Volcanic hazard - PSInSAR for precise
QuickLook service monitoring terrain motion mapping
Data provisioning: S-1 SLC . Data provisioning: L8 (L1B), S-2 . Data provisioning: S-1 SLC
Results visualisation: geocoded (L1C), S-3 (SLSTR, L1B/L1C) . Results visualisation: ground
quicklooks of Amplitude, . Results visualisation: Surface motion velocity map, corrected
Coherence, Diff. interferograms temperature maps/hotspot . topography map
- Engagement of c detection ' of - Engagement of
designated users ngagement o designated users
CEOQOS Pilot on Seismic Hazards deS'gnated users . Commercial sector (pay-per-use
o Validation goal . Italian Civil Protection via TRE-ALTAMIRA Sales Dept.)
Monitoring service of the CEOS ° Val|dat|0n goal ° Val|dat|0n goal
Seismic & Volcanoes areas . Generation of time series relevant . Define a SaaS business model for

for the CEOS Pilot on volcanoes, GEP hosted InSAR services
for Mount Etna and Phlegrean field

- geohazards
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Cloud processing services integration & deployment
Continuous integration & better automation

— > Continuous Integration/Deployment —>

Integrate/Test Build Package Dockerize

Application
Release

Fo)

o
Scan
Repository
Inte_gration Production
environment environment
geohazards (GEP pre-ops)

terradue ?Q
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GEP and EPOS

geohazards\
tep

&

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

/

\\\% esa The agetncy istan ]

\ & associate partner o

\\\\ EPQOS IP, contributing in-
kind with EO data
processing expertise and
the GEP platform, in
exchange of access to
the EPOS in-situ data
network.

?)

P"’S

EUROPEANPLATEOBSERVINGSYSTEM
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Sustainability actions

e Positive dynamic:

- Interest from Private sector companies (VACs) for the GEP service
provisioning model, and for establishing partnership (based on revenue
sharing) for their Service integration & deployment on the platform

- Access requests received from some industry users

- Research networks like EPOS and Geohazards Lab are both planning to use
the platform

e Additional funding opportunities:
o In the context of the European Regional development funds
- GEP inclusion in proposal led by CNRS EOST to Interreg Alpine Space Call about
Landslides mapping across the Alps
o In the context of EC Horizon 2020 calls targeting the development and
deployment of e-infrastructures, by fostering the innovation potential of
research infrastructures:
- EINFRA-22-2016 (DG Connect)

- EINFRA_12 (DG Connect)
- EO-2-2017 EO Big Data Shift (DG Research)

o In the context of ESA ITT being issued starting from Q4 2017 under the "EO
Exploitation Platforms" component of EOEP5 - Block4 programme of ESA

geohazards




Examples of Identified challenges/opportunities

. Extend the GEP Early Adopter programme
to allow achieving more impact and gather more feedback
to accommodate current demand that exceeds the planned 60 EA
to extend the pre-operations period (from 6 months to at least 12
months)

Integration of the GEP on Copernicus DIAS
Integrate GEP as Third Party Service for front-office operations
Take advantage of GEP to have a Pilot about the performance of DIAS
with a complete VA Layer

Federation with DLR to support the expansion of GEP
through the Geohazards Lab, approved by CEOS

Integrate innovative INSAR services of DLR
e.g. TerraSAR-X based InSAR

Federate with the DLR infrastructure
e.q. using CODE.DE

= geohazards
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geohazards ) ) ) ) _
-_— Home Observations & Measurements -  Information Processing Community = EO sector Collaboration

o T terradue 20

[/ /

“ Surface Changes of Villarrica

A Red Alert has been declared in southern Chile after the
eruption of the Villarrica volcano early on 3 March.

Gotothemap - :
v geohazards

7Rt o : EO data fL el Publications Community
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sukaajmn Gerkeak) ) « ADORE DORIS interferometric
T ( L2, — processor (5

- Marmaracik — . This job has been created using the service ADORE DORIS

interferometric processor

/

Catalca

Job Info

Job Name ADORE DORIS interferometric
processor (5)
Wps Job Id  14b12cf2-a025-4b4db-
b20d-b3ec474ee73a
Started at  Mar 20th 2015
Createdby Hervé Caumont
Status/Result Location (&

. Status  [Success
© | Erotal resuits 23 % | You have no features in your basket. @ Services | @ Remove all | &> Load | &)
Background Geo Browser 3 2l e Visibllity private @

| @Vilamica processing @
K] | © ENVISAT ASAR ASA IMS_1R, 2010.00-21708:21:20.631Z, , Track: 107
5 B
@ | OTERRAFIRMAPSI - istanbul tpe.ta £| © ENVISAT ASARASA IMS 1R 2010-07-13T08:21:30.6762, , Track: 107
& El

@ TERRAFIRMA PSI - istanbuid._t_ps._awvel o5

¢ o

@ Layer - Grenada_roads

@ Layer - Grenada_water_bodies

https://data.terradue.com/gs/catalogue/tepqw/gtfeature
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WATCH THE SPACE'!

Contact us: geohazards-tep@esa.int



