EUROVOLC TeRR3IUE

EUROVOLC

INSAR on-demand services and data processing pipelines for
deformation modelling

Panteha Pishehvar (1), Hervé Caumont (1), Manuela Sagona (1), Fabrice Brito
(1), Danilo Reitano (2), Francesco Guglielmino (2)

(1) Terradue Srl, Rome, Italy (fabrice.brito@terradue.com)
(2) Istituto Nazionale di Geofisica e Vulcanologia (INGV), Catania, Italy (danilo.reitano@ingv.it)

EGUisemoy 2020

Online | 4-8 May 2020 #shareEGU20

Distributed under the Creative Commons Attribution 4.0 International License (CC BY 4.0) M



http://creativecommons.org/licenses/by/4.0/

m Advancing Earth Science

= Terradue is an Italian SME (ESA spin-off in 2006)
Headquarters: Rome (IT)

= From day one providing support to application
builders in earth sciences, to use satellite EO data as
information source

= Early days Grid Computing. Nowadays, all Cloud
Platform-as-a-Service (PaaS) & APIs for the transfer
in production of scalable software applications

Experienced international team,

and InSAR data developed by INGV
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16 members. (CIOUd burSting)
'S « https://www.terradue.com
o As part of the EC H2020 project EuroVOLC, Terradue also contributes to the
> Terradue provides the automation of existing networking activities of the project,
o approaches to fast modelling of individual data especially collaboration and
m types, in particular the simultaneous and networking between VOs and VRIs, and
D integrated strain tensor estimation from GNSS with international initiatives



http://creativecommons.org/licenses/by/4.0/
https://www.terradue.com

m L eveneemerseenee
— Overview

EUROVOLC

EUROVOLC is developing case studies over e
European Volcanoes in Iceland, Italy, Spanish = sl

EUROPEAN CATALOGUE OF

Canary islands and Portuguese Azores island. ~ VOLCANES

For the case of Etna, data access and processing
automation levels, for simultaneous and integrated
strain tensor estimation from GNSS and
satellite-based InSAR, are applied to the modelling
of deformation and seismicity data.
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2 Collaborative work

~ environment

=
eLLiP

Communities
A Cloud platform environment is 8
configured to this end for the
EUROVOLC community.

A community gathers its
members around common ==
thematic areas, in this case 7

The EUROVOLC community
includes several “Thematic Apps” | = o L
pe r E u ro pea n CO u nt ry VO | Ca n Oes o w :ﬁ?l?n‘d,voi‘ca'j:es‘ o i

@

Top discussions

For instance, the Italian Volcanoes
Thematic App is focussed on the
Etna, Vesuvius, Campi Flegrei and
Stromboli volcanoes.

Last activities

EUROVOLC
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—  Thematic App services

' earth observation
\

S1B SLC IW_DP L1 124 Wed, 20 Feb 2019 05:03:58 GMT

Platform s1B

Sensor SAR Vibo,
Product Type sLe Va'ef'f'a
Start Time 2019-02-20T05:03:58.5350000Z S

End Time 2019-02-20T05:04:25.5130000Z . Sigla.

Orbit 15025 DESCENDING :
Track 124

Mode W_DP

Swath W1 IW2 W3

Published Feb 20th 2019 @

Processing Services

Lon: 18.018 Lat: 37.248

Current search result Features Basket = Data Packages
Result for OpenSearch query over type ... 2[3 9» Totalresults 426 = @ Total results O | @ sel.all | inv.sel. | ()| © Remove all | &3 Save
Il S1B.SLG IW_DP L1 124 Wed, 20 Feb 2019 05:03:58 GMT I No resuilts found

L1 S1B SLC IW_DP L1 44 Thu, 14 Feb 2019 16:55:46 GMT

L1 S1B SLC IW_DP L1 44 Thu, 14 Feb 2019 16:55:22 GMT ©
L1 S1ASLC IW_DP L1 124 Thu, 14 Feb 2019 05:04:46 GMT ®
If S1ASLC IW_DP L1 44 Fri, 08 Feb 2019 16:56:05 GMT

L1 S1B SLC IW_DP L1 124 Fri, 08 Feb 2019 05:03:58 GMT

L1 S1ASLC IW_DP L1 124 Sat, 02 Feb 2019 05:04:47 GMT

The Thematic App services include data discovery,
access, processing and exploitation/visualization.

TeRR3IHUe

Advancing Earth Science

Each “Thematic App”
is implemented as a
Geobrowser.

It provides the access
point to several
services dedicated to
the exploitation of
Earth Observation
(EO) data.
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— Data Discovery

EUROVOLC

The data discovery service provides the EUROVOLC
community with custom and tailored catalogue
access for several EO missions.

At this stage, the platform provides access to
Sentinel-1, Sentinel-2, Sentinel-3, Envisat ASAR,
Landsat-8 and ASTER.

The EO data discovered can be downloaded if
needed.
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EUROVOLC

Italian Volcanoes
Thematic App

TeRR3IHUe

Advancing Earth Science

EUROVOLC

_
elue

Q

Q

9

Italian volcanoes

Lon: 9.778 Lat: 40.179

Current search result

Query results for series volcanoes

Colli Albani (Italy)

Stromboli (Italy)

Larderello (Italy)

Panarea (Italy)

Ischia (Italy)

Pantelleria (Italy)

Campi Flegrei del Mar di Sicilia (Italy)

Total results 15

Placemarks for

Featureq

direct search & filter

Processing Services

Terradue

otal results 0 | @ sel.all | & inv.sel. | [} | © Remove all | &) Save

Related list of
reference sites
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EUROVOLC Italian Volcanoes TeRrrRaHuUe
i Thematic App

( 0
elLip tatianvelcances Selected Sentinel-1
— — product metadata

earth observation
\

S1B SLC IW_DP L1 124 Wed, 20 Feb 2019 05:03:58 GMT

Platform S1B

Sensor SAR Vibo,
Product Type sLC Va'ef‘}'a
Start Time 2019-02-20T05:03:58.5350000Z y

End Time 2019-02-20T05:04:25.5130000Z TGaig:%’

Orbit 15025 DESCENDING ;

Track 124

Mode IW_DP

Swath IW1 IW2 1W3

/

Published Feb 20th 2019 ©

Selected Sentinel-1
quicklook

Processing Services

Lon: 18.018 Lat: 37.248 s . v s % A Terradue

Current search result Features Basket Data Packages
B Result for OpenSearch query over type ... 2|13[..]19]» Total results 426 = C] Total results 0 | @ sel.all | & inv.sel. | . | © Remove all | [© Save
L1 S1B SLC IW_DP L1 124 Wed, 20 Feb 2019 05:03:58 GMT I .
L1 S1B SLC IW_DP L1 44 Thu, 14 Feb 2019 16:55:46 GMT ConteXtual ||St Of
L1 S1B SLC IW_DP L1 44 Thu, 14 Feb 2019 16:55:22 GMT Sea rCh resu Its pe r
LJ; STIASLC IW_DP L1 124 Thu, 14 Feb 2019 05:04:46 GMT @ EO data CO”eCtion

L1 S1ASLC IW_DP L1 44 Fri, 08 Feb 2019 16:56:05 GMT
L1 S1B SLC IW_DP L1 124 Fri, 08 Feb 2019 05:03:58 GMT

L] S1ASLC IW_DP L1 124 Sat, 02 Feb 2019 05:04:47 GMT

EUROVOLC

(0. ®
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m On-demandData »=ooeee

EUROVOLC

Processing

The access to on-demand data processing services exploiting
such EO missions is available from the Thematic Apps.

This includes several services according to the nature of the
EO data used.

For Sentinel-1, users can access InSAR processing services for
interferometry (e.g. DIAPASON and SNAP) and for coherence
and backscatter generation.

For Sentinel-2, Sentinel-3, Landsat-8 and ASTER, users can
access the INGV Hot Spot detection services.
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m  User access to Data

Processing services

Data processing job
management and
result summary

(Data product
== visualisation on
e the map

Data
. Processing Services

visualisation DIAPASON InSAR Sentinel-1
d n entinel-
toolbar PIA' TOPSAR(IW,EW)

DIAPASON InSAR Sentinel-1 TOPSAR
(WEW) &
Id 17206a4d-a8ec-412d-9ae7-
6f5570159¢c2¢
Processing service DIAPASON InSAR Sentinel-1 TOPSAR
(W,EW)
Service version 1.1.2
Startedat  Feb 20th 2019 09:30
Created by fbrito
Status/Result Location (&

o D Data sharing
functions

Lon: -26.148 Lat: 37.818 Il Name

Current search result Features Basket

Data Packages master atalog.terradue.com/sentinel1/search?
Discovery feed for local data Total results 4 | = Total resuts 0 | @ sel.all | inv.sel. | () | © Remove all | B Save format=json&uid=S1A_IW_SLC__1SDV_20190206T0749

201902 06T07:40:20-2010-0218707:49:20 No results found. 18_20190206T074945_025806_02DEC5_0FC1
A + = o © w
- o @ https://catalog.terradue.com/sentinel1/search?

format=json&uid=S1A_IW_SLC__1SDV_20190218T0749
18_20190218T074945_025981_02E505_6ESB

@ DIAPASON InSAR Sentinel-1 TOPSAR(IW,EW) - Interferometric Phase - 201
9-02-06T07:49:20 2019-02-18T07:49:20

-25.796,37.684,-24.983,38.048

User data
Contextual management
data products area

list & selectors

EUROVOLC
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User access to Data

EUROVOLC

Processing services

elLip

Products
search

Q Search Panel Free text search . =
N < gz STEMP-S2Full

STEMP-82 Full #
858b509f-fb21-4439-bd71-
bc93e4644304

STEMP-82 Full

Jan 14th 2019 11:34

Jan 14th 2019 11:41

forito

= Azores volcanoes
eluer > iR
ree Text Sear earth observation . Processing Services zafefina 2 ; "
‘ o Corvo = — : L v eférina $ https:/catalog.terradue.com/sentinel2/search?
I <] o : <[pia| DIAPASON InSAR Sentinel-1 : , " Lt e D
== § TOPSAR(IW,EW) / 411_N0207_R079_T33SVB_20181229T102531
hitps://catalogterradue.com/sentinet2/search?

wewe o ELR ———
) . _v 2k | 411_N0207_R036_T33SVB_20181226T106317
Angraido, . -
Heroismo A DIAPASON InSAR Sentinel-1 TOPSAR | [ hipe/fostalog Ik e comy werioeta ss 1
% format=jsonduid=S28_MSIL1C_20181224T095
\ (WEW) # Tomrenis 0 |G el nvan | 10 Ramove | 5 Save e e
Id  17206a4d-a8ec-412d-9ae7- e

SlobI0ieRcs mmm/qamu :1-&5 :n'.‘:::::/mrmi
5 5 : i ! ¥
Processing service DIAPASON InSAR Sentinel-1 TOPSAR 409, N0207_R036,_T335VE_20181221T1
(W,EW)
Service version  1.1.2
Startedat  Feb 20th 2019 09:30

Created by fbrito —
Vila do Porto SHIICIBEET @ m;amuzmuzz::mmm:
Status (g % i o

Visibility restricted

https://catalog.terradue.com/sentinel2/search?
format=jsonduid=S2A_MSIL1C_20181219T096
411_N0207_R079_T33SVB_20181219T105809

7%

P _
Current search result Features Basket  Data Packages

3 Resuit for Opensearch query over type ... Tolresuts 18 = (@ Total results 0 | @ selall | inv.sel. | {f} | © Remove all |2 Save Name Value

Processing job

B = progress
1 on, 18 Fe
o form: onduid=S1A_IW_SLC__1SDV_20190206T0749 . .
11 STASLC IW_DP L1 8 Mon, 18 Feb 2019 07:48:53 GMT 18_20190206T074945_025806_02DEC5_OFC1 mon |t0 rin g
L1 S1ASLC IW_DP L1 111 Wed, 13 Feb 2019 07:41:11 GMT w

Ll S1ASLCIW_DP L1 111 Wed, 13 Feb 2019 07:40:46 GMT https:/catalog.terradue.com/sentinel1/search?
format=jsonduid=S1A_IW_SLC__1SDV_20190218T0749

(0. ®
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—  Data Processing Pipeline

EUROVOLC

Project activities is scope: the simultaneous and integrated
strain tensor estimation from GNSS and InSAR data.

Data preparation automated: the access to Envisat ASAR
IMS data is feeding an InSAR data processing pipeline, which
generates and delivers interferogram stacks, then used as
inputs to INGV’s strain tensor estimation tool.
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—  Data Processing Pipeline

Data processing pipeline spec:

e Data Source Envisat ASAR L1 IMS

e Processor DIAPASON

e Method all master/slave pairs over
Etna for 2008 and 2009

\_{/”’_"

| |

InSAR data processing pipeline

g 1
i ]
| 1
1 ) :
1 (o] 1

| w0
. -

©
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Master/ Master/ L Master/ Restilts
Slave : ' Slave i Slave

EUROVOLC
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Value adding services

etna_erruptior @
A + X O B » = C Code
4 POLYGON ((15.36974152930035 37.91456196719922,...

Launcher X | W

Python2 O

Aggregate spatially by detected temperature index

final_dataset = gp.GeoDataFrame()
for index, item in search_results_stemp.iterrows():
tmp_gdf = gp.GeoDataFrame()
for temp_index in [1, 2]:
tmp_gdf = tmp_gdf.append(gdfs[index][gdfs[index] [ temp_index'] == temp_index].dissolve(by='temp_index'))
tmp_gdf(['date'] = item['startdate']
final_dataset = final_dataset.append(tmp_gdf)
final_dataset

geometn, y date
temp_index

1 (POLYGON ({14.42195247738819 36.95935876417916... 2018-12-24T710:54:19.0240000+01:00
2 (POLYGON ((15.09248649632427 37.08422688910517... 2018-12-24T710:54:19.0240000+01:00
1 (POLYGON ((15.23941039758739 37.00649799442098... 2018-12-24T710:54:19.0240000401:00

TeRR3IHUe

Advancing Earth Science

Programmatically access
the Platform APIs and
data resources from a
Jupyter Notebook
workspace.

e.g. to post-process
on-demand processing
datasets, or time series
of a data processing
pipeline results

The Ellip Notebooks service allows to combine distributed

data and services into a single, sharable application.
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Advancing Earth Science

Want to join?

EUROVOLC

4Back to Communities

European Volcanoes

EUROPEAN CATALOGLE (F

VOLCANOES

The European Network of Observatories and Research Infrastructures for Volcanology (EUROVOLC) aims at promoting an integrated and harmonized European
volcanological community able to fully support, exploit and build-upon existing and emerging national and pan-European research infrastructures, including e-
Infrastructures of the European Supersite volcanoes.

Overview & Members

Activitie &+ Users Management Community Management

Update Community information Remove community

Visibility The community is not used, or has no meaning anymore ? You can

[ Private (Join by invitation only) ¥ | remove it from here.

Identifier

Warning! this action cannot be undone !

@ I'm sure, remove the Community

eurovolc

Title

European Volcanoes

Description

L

https://ellip.terradue.com/#community-overview t of Observatories and Research Infrastructures

Contact us support@terradue.com
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