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European Ground Motion
Service (EGMS)

* Celoevropska sluzba, detekce vertikdlnich pohybl a deformaci terénu na mm
skale

* Vyuziti metody radarové interferometrie InSAR a dat Sentinel-1 (ESA
Copernicus, od roku 2014, Sentinel-1A/B: 2016)

Pokryti rozsahlého uzemi v relativné dobrém prostorovém rozliseni s
vynikajici ¢asovou frekvenci ,From a global outlook up to individual
structures and buildings”

Iackfriars Bridge in London. /
ttps://site.tre-altamira.com/indust
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Summar
Applications

Sentinel-1 Band C Strip map mode 80km and one swath 5x5  SAR Monitoring of land cover
m spatial resolution.

*  Interferometric wide swath mode 240km
and 5x20 m spatial resolution.

*  Extm wide swath mode 410km and 20x40
m spatial resolution.

*  Wave mode every 100km interval and

having 5x20m resolution.

Blackfriars Bridge in London
ttps://site.tre-altamira.com/industfy cwll _eng




Historie

The rationale behind and justification for the EGMS and overaching user requirements

“~

InSAR based Supra National Copernicus Ground Motion Service A

=

“Important Steps

Supra-national User-Workshop; BGR, 2./3.11.2016 (80 Participants,16 Countries)

13th Copernicus User Forum - Commission invited Germany to lead the proposal process for Ground Motion
according to the agreed procedure (CUF-201 6-37, rev3).

BGR has taken the initiative and set up a "Task Force Supra National Ground Motion Service " .
1.Task Force Meeting 28.03.2017, concept development for a potential Copernicus Ground Motion Service.

2.Task Force Meeting 4./5.07.2017, set up of technical requirements, development of the ‘White Paper - European
Ground Motion Service’

September 25%, 2017, after approval of the White Paper by the Task Force and Task Force interest group (75
Members, 19 countries):

White paper delivered to the EU-COM for further decision
o European % Land Monitorin, “European Ground Motion Service with Copernicus”
B e | [0 Goremons S R @ e i 218 22 October 2020
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Important Steps

Supra-national User-

13th Copernicus Use
according to the agre

White paper .

BGR has taken the in European Ground Motion Service - A proposed Copernicus service element
Issue: 01

1.Task Force Meeting| Date: 21-Sep-2017

2 Task Force Meeting] The custodian of this document is:
Ground Motion Servi e Dr. Michaela Frei (BGR, DE)

h | The authors of this document are:
September 25%™, 201
Members, 19 countri e Members of the Task Force Supra

y National Ground Motion Service
https://land.copernicus.eu/user-corner/technical-library/
& g’ Eurpsn Gpemi: egms-white-paper

- :ur?plln A % Land Monitoring “European Ground Motion Service with Copernicus”
et opermicys 2K fnerormen Service 21 & 22 October 2020
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BGR hz

: INSAR based Supra National Copernicus Ground Motion Service B
1Task | . Important Steps | '

2.Task |

SRR » Acceptance and uptake of the European Ground Motion Service into the

Septen ‘Workprogram 2018 (C(2018) 2 final; 10.01.2018)

Memb
» Copernicus User Forum on October 13th, 2017
With unanimous assent the Copernicus User Forum recommends the European
Eﬁg Eupen | Ground Motion Service for immediate realization in Copernicus Portfolio.

h Copernicus”
October 2020

» The Commission authorized EEA (European Environment Agency as entrusted entity)
with the implementation of the EGMS and informs the Member States accordingly.

:::?&;-mn.m 3 Land Monitoring “European Ground Motion Service with Copernicus”
Agency Service 21 & 22 October 2020
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GMS v Evrope

Prepare for a
huge influx of
data!

Within one month of the
release of our first
nationwide dataset in 2018,
over 100 new unstable
rockslopes were identified,

such as this massive moving
block along Porsangerfjord.

Radarsat 2 ~

Total identified unstable slopes
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GMS v Evropé

A picture containing outdoor, water, sky, person

Deformation Time-Series
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nento

dell ambiente

Central Italy
seismic sequence

4 )
2 R =
o i B
§ -2 e P 2 Tuw
%4 o X ¥ & O L
H e i =
e AT
i3 A 0 T Ve
i E B | Mt s,
@© i
. S
o &
§ § &
Time (year)
Deformation Time-Series
1% S et
G P
O
§n G e L S i el g
210 T2 b o
€ 8 - -] x
H S £ i € @ ®
§¢ e B
34 < O S P-gu
';2 o KN 25 ¢
S o i E 0 Z E
2 o [
) & r ry
& g £ E &
Time (year]

Deformation Time-Series

Maratea Iandslidel

European
cnvironmen

d Monitoring : an Ground |



Interferometric Syntheric Aperture
Radar (InSAR) e

(relative to the satellite) \
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* VV\yhodnoceni mikrovinné
faze emitovanou satelitnim
sensorem

* Deformace a pohyby v Case
na mm skale
* Sentinel-1A/B (Copernicus)

Akvizice novych dat kazdych winvoleanosiedy |

’ v v . Flight path 2
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Radar image credit: DLR




EGMS: produkty

- Level 2a EGMS products: Level 2a
Zakladni produkt '

,Deformation
maps +
deformation
time series”

Produkt v plném
prostorovém
rozliseni

Hustota bod( v
zavislosti na
vegetacnim
pokryvu,
vétsinove budou
body pokryvat
antropogenni
vystavbu a holy
povrch bez
vegetace
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EGMS: produkty

Level 2 EGMS products: Level 2a
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produkty

EGMS

* EUREF Network

* Level 2b
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EGMS: produkty

° Level Zb * EUREF Network

e \|osaicked tracks

mozikovany ®  Weasurement paints
produkt 2a, plné '
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EGMS: produkty

* Level 3 (ascending/

* descending orbit:
vzestupna/sestupnd
draha)

2 komponenty:
horizontalni a
vertikalni deformace

Degradované
prostorové rozliseni
(100x100m)




Zpracovani dat

DEE processing |

SNT-1 images InSAB -( Level 2a )
stack processing

J_
Mosaicking &
Level 2b GNSS calibration

Resampling &
components
calculation

Euro pean
1 [ Goramens 34557




Kontrola kvality dat

Koherence
Meérici body
Konzistence vysledkd v rdmci dvou orbit(

Pozemni odrazece

Validace produktu

* Aplikacni potencial

* Poradni komise pracuje na definici a specifikacich tendru na
validaci koncovych produktl EGMS




Casovy plan

January 2021 (TBC) December 2021 (TBC)

R Production of Baseline product
amp-up (Feb 2015 — Dec 2020) Annual update #1 Annual update #2

Independent product validation

User uptake and engagement

- . s”) ::;?:;::ent ¢, Land Monitoring
E e | Covemicus ¥ i ¥ senvce




Koncovi uzivatelé

Geologické sluzby, firmy (hydrogeologie, inzenyrska geologie)
Uzemni planovani, samosprava, MZP, MD
Sprava zeleznic a silnic

Tézebni spolecnosti, neziskové organizace
Veédecké instituce, univerzity

o
A

Currently yearly updates

“European Ground Motion Service with Copt



Zdroj informaci

Networking via Conversation Starter ap

Welcome note

Mauro Facchini, DG DE|
Dufourmont, European En

ynote
The rational€’ behind and justificatién for
the EGMS and overarching user
requirements.

EUROPEAN GROUND Dr. Michaela Frei, EGMS Advisory Board sr;d on
MoT'oN SERVICE the EU-GMS Task force, European Commission
WITH copERNlcus Eleftheria Poyiadji, EuroGeoSurveys, E

Observation - Geohazard group, H
Survey of Geology and Mineral Explora

Coffee Break

Agenda Session 1
The European Ground Motion Service:

Day 1 = octOber 21 plans, products, and users.

Henrik Steen Andersen, European Environment
Agency

Dr. Michele Crosetto, EGMS Adv

Tecnologic de Telecomuni
lunya.

Chair: Ivan Konaktchiev, DG DEFIS, European Commission

Networking via Conversation Starter a
12:30

= European I:’C 35 furopean @l_‘ =
Commission SIMICUs ‘::::;!men Monitoring




Zdroj informaci

Where to find more
information?

In the next
presentation:
Products;
Quality targets:
Methods;
Data.




SAR aplikace v CGS

Sentinel-1

Time series, PSI

Single pair DINSAR y Subsidence from 5/4/2017 to 19/3/2018

Farova K, Jelének J, Kopackova-Strnadova V, Kycl P. Comparing DInSAR and PSI Techniques
Employed to Sentinel-1 Data to Monitor Highway Stability: A Case Study of a Massive Dobkovicky

Landslide, Czech Republic. Remote Sensing. 2019; 11(22):2670.
https://doi.org/10.3390/rs11222670




SAR aplikace v CGS

Cislo ukolu ¢GS: 636200

Zavéreéna zprava

DETEKCE SUBSIDENCE POMOCIi METODY
PSI NA DRUZICOVYCH DATECH
SENTINEL-1 V BLIiZKEM OKOLI
POVRCHOVEHO DOLU TUROW

Odpovédni Fesitelé:

Mgr. Katefina Farova

Mgr. Jan Jelének

Mgr. Veronika Strnadova, Ph.D.

Mgr. Tomas Hroch

Predklada reditel Ceské geologické sluzby Zdenék Venera

Ceska geologicka sluzbal Czech Geological Survey
Klarov 131/ 3, 118 21 Praha 1
ICO 00025798, DIC CZ 00025798




SAR aplikace v CGS
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Dékuji za pozornost ©

veronika.strnadova@geology.cz




