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Settlement of a new Dyke in Biisum

Thermal Expansion at Berlin Central Station
ID: 11015734 Mean_velo: +0.2 mm/a
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Pe rs I Ste nt Hydrocarbon-Storagein Gronau
S c a tt e re r -Zg ID: 3942306 Mean_velo: -24.9 mm/a

GW-Rise in Cottbus
ID: 10675835 Mean_velo: +5.4 mm/a
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Subrosion in Eisleben
ID: 7431225 Mean_velo: -19.3 mm/a

GW-Extractionin Hambach
1D: 2298010 Mean_velo: -91.1 mm/a
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Landslide near Berchtesgaden
1D: 9078972 Mean_velo: -19.1 mm/a

Geothermal-Leakagein Staufen
1D: 296252 Mean_velo: +10.9 mm/a

20
E 60 E 20

E 50 S -40

s 2 2 60

S £ \

g 20 E 80

3

[ 0 w a Dl
2 \ 120

g 10

2015 2016 2017 2018 2019 2020 2021 2022 2015 2016 2017 2018 2019 2020 2021 2022

Sentinel-1 PSI
decomposed vertical

2015-2021
<-10 [mm/a] 2+10

Contains modified Copernicus data 2015-2021



Aktuelle Entwicklungen im BBD BGR

A-DInSAR:
« 3. Update der bundesweiten S-1 PS| Datenséatze
« Zuwachs der Datenmenge

 Studie zur Distributed Scatterer Interferometrie
« Hamburg
« Gnarrenburger Moor

« Automatisierte Informationsextraktion / Data Mining
 Mosel / Hangkriechen
- Hamburg / Bodenkompaktion, Olférderung, ehem. Gasspeicher

Web-GIS:

« Transekt-Tool zur Visualisierung

« WMTS-Dienste zur Integration in externe GIS
« Visualisierungstool ftr ArcGIS und QGIS



Zuwachs der Datenmenge in der BBD Web-App

Anzahl PS LoS Anzahl vPS
LoS Asce. LoS Desc. Vertikal Ost-West [Mio.] [Mio.]

Onlinegang

Nov. 2019 2014 - 2018 v X % - 16,9 -
1. Update

Sep. 2020 2014 - 2019 v v B E 48,9 -
2. Update

Apr. 2022 2015 - 2020 v v v v 60,0 11,7
3. Update

Okt. 2022 2015 - 2021 v v v v 104,9 19,3
« Zuwachs der Datenlayer von einem auf vier
« Zuwachs der online verfugbaren Punktmengen von 16,9 Mio. auf 124,2 Mio.

Zuwachs der Zeitreihen von ~118 auf ~322 Beobachtungen



Moglichkeiten und Grenzen der BBD Basisprodukte BGR

&

Moglichkeiten Grenzen
« Basisinformation fur langsame * Gebiete mit schneller/dynamischer
Bodenbewegungen in ganz Bewegung
Deutschland  Landliche Gebiete
« Ausdehnung von ~100 m bis > 60 km  Gebiete mit starker Landbedeckungs-
(Hambach) Anderung
 (Nach-) Bergbau « Kleinraumige Bewegungen
« KW-Speicher « Bewegungen in Nord-Sud Richtung

« Setzungsempfindliche B6den
« Erdrutsche

 Tunnelbau

 PV-Anlagen

e efc. .
Aktuelle BBD Studien

 Gebiete mit schneller/dynamischer Bewegung
« Landliche Gebiete



Automatisierte Detektion von BGR
Lage des AOI .
Bewegungsgebieten \ 7“4

Ziel: Autom. Detektion von Gruppen von sich bewegenden Messpunkten
Ansatz: 1) Filterung der PS 2) Cluster-Analyse (verandert nach Barra et al., 2017)
Eingangsdaten: BBD S1 PSl track 139 und 37 (Descending)

50°N

Ergebnis: Polygone die auf Bewegungsgebiete hinweisen
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Integration des BBD in andere (Web-)GIS via WMTS BGR

Suchbegriff jo
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Eigenschaften von BBD und EGMS BGR 9

Federfihrung

Im Betrieb seit 2019 2022

Rauml. Abdeckung  Deutschland Europa

Zeitl. Abdeckung Mar. 2015 - Dez. 2021 Jan. 2016 - Dez. 2021
Bezugssystem ETRS89/DREF91 ETRS89/ETRF2000
L3 GSD 50 x 50 m? 100 x 100 m?
Koharenzfilter >0,75 -

Web-App
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EGMS Dokumentationen BGR

. W C QM
European European Environment > 1 Ei European Envirc nt A =
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European Ground Motion Service (EU-GMS)

A proposed Copernicus service element

COPERNICUS

LAND MONITORING SERVICE COPERNICUS
LAND MONITORING SERVICE

Yngvar Larsen - NORCE
Petar Marinkovic - PPQ,
John F. Dehls, Marie Bredal - Geg

uca, Giovanni Onorato, Ivana Zinno - Istituto per
aElettr ico dell Ambi: (IREA-CNR)

of Warmia and Mazury in Olsztyn — Institute of
Geodesy




EGMS Dokumentationen

European Environment Agency %V#
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Figure 36 L2b products calbration process
GNSS Model interpolation
The first step to be performed is fall th (N, E, Up) of the regular

grid GNSS model at the location of each MP, both for ascending and descending geometries, as in Figure 35,
part (b). Since the EPND model show evident low-pass characteristics, simple linear interpolation operators
can be safely applied, without ing artifacts and

Interpolated Model Projection

To achieve consi the GNSS model i have to be projected onto the SAR line of
sight at the specific location of each MP, both for ascending and descending geometries, as in Figure 35, part
(¢). The projection cosines have to be estimated at each MP position, since even small changes in the viewing
angle can negatively impact on the result.

SAR/GNSS Referencing

The i and projected GN: field is subtracted to the SAR deformation field at the
EGMS SC1 Algorithm Theoretical Basis Document EGMS-D3-ALG-SC1-2.0-006
ORIGINAL Consortium 20/12/2021

Page 740f81

Algorithm Theoretical
Basis Document

6 0 ernicus European Environment Agency g"é}

4.2.2. Basic and Calibrated Products

4.2.2.1. Geocoding Accuracy

The following graph report the 3D position error and the 3D 68% percentile error, derived for each
overlapping area in pairwise quality checks. The graphis in polar coordinates, the radius represents the error
in meters and the red circle with a radius of 10 m represents the product requirement.

Both, the 3D geolocation accuracy as well as the 3D 68% percentile error are fully achieved for each of the
zones with an error less than 7 m except for a single outlier. The largest outlier, in any case less than the
requirement of 10 m, is Zone § - Austriany/Italian border a very challenging region. In general, the error ranges
between 4-7 m resp. 57 m.

Zone 1-Danish/German border

Zone 9-Southern Romania 125 Zone 2-Polish/German border

Zone 8~ French/talan border Zone 3-Polish/Slovakian border

Zone 7-French/German border Zone 8- Eastem Slovakia

Zone 6- French/Belgian border Zone s - Austrian/Mallan border

Figure 2 3D Position Difference (m) for Basic and Calibrated products.
(blue line - 30 position error & yellow - 3D 68% percentile error)

4.2.2.2. Time Series

The following graphs report the Root Mean Square of the displacement error, derived for each overlapping
area in pairwise quality checks in ascending and descending geometries. The graph is in polar coordinates,
the radius represents the error in millimetre and the red circle represents the product requirement: 4 mm
for Basic and 8 mm for Calibrated products.

Both diagrams show that for the Basic as well as the Calibrated product, the specifications were met
completely and without outliers for all zones. The average value for all zones is approx. 2.9 mm for the Basic
d . 3 mm for the Calil q i hedin Zone 5 ( i

border, which, as described above, s a very challenging region.

EGMS SC2 Quality Assurance & Control Report EGMS-D10.4-QCR-5C2-3.0-042
ORIGINAL Consortium 09/07/2022

Page 13 of 26

Quality Control Report
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© Groundwater fluctuations & exploitation
o Urbanization
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\dentification of potentially risky and/or criical

o

Mapping of new landsiides or other types of
slope dynamics

Monitoring of state of activity

Improved natural hazard riskmapping for
wrban planning and civil protection purpose
Update landsiide database, catalogues and
geological maps
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o

Basic
Calibrated
Orthe

© Identification of large area tectonic motion
Basic

Calibrated

ortho

o Monitoring of volcanoes (e.g, inflation/
deflation)

Basic
Calibrated
ontho

Y
European Environment Agency = )]

The type, characteristics and intensity of ground
movements are closely related to geological and
conditions. The ion of
the EGMS data depends on the scale, quality and
completeness  of  ancillary data  and
measurements. For example, ground water time
series can be compared to EGMS time series tolink
groundwater exploitation and motion recorded.

Double orbit analysis, decomposition of vertical
and horizontal displacement and Integration of
DEM-based topographic analysis are necessary.
Major events (landslide collapses) often result in
low coherence and might not be detected. Not all
landslide types can be measured, and the motion
rate must be smaller than 2 mm/day. The MP
coverage on the landslide body depends on land
cover and geometric effects.

Suitability to monitor wide area ground
movements, strain at faults, and support to
identify and quantify differential movement
across  tectonic boundaries and therefore
improving understanding of large-scale tectonic
deformation. The EGMS products cannot be used
for forecasting earthquakes

Baseline data useful for assessing the status of a
volcanic area. Suitability to detect deformation of
the volcanic edifice prior to an eruption or after an
eruption. EGMS data cannot be used as sin-
eruption tools or to monitor active lava flows.

Product User Manual

BG

1
Gpemicus 3 apass Ennan gy S »3

EGMS Ortho products (which are in raster format) are based upen a 100 m grid, where each cell is dependent
on the chosen projection and datum. When such data are reprojected, they must be resampled, and thus are
susceptible to geometric distortions.

a. EGMS PRODUCT SPECIFICATIONS

This section details the specifications for each of the three EGMS products. Note, for Basic and Calibrated
products, the specifications are common to both ascending and descending geometries. This does not apply
to Ortho products that are made from the decomposition of both geometries.

41, EGMS Basic product specifications

‘Table 1 EGMS Basic product specifications

Original burst segmentation of the reference image.
ETRSB9-LAEA.

Data from each burst are contained in single CSV format file the name of
which is in the format EGMS_L2a_00 yyyy_IWz_ww.csv, where xox
represents the track number, yyyy represents a progressive index for the
burst inside the track, IW represents ‘interferometric wide-swath’ mode,
2 represents the swath the burst belongs to, and ww stands for the
polarization (e.g., EGMS_L2a_088_0282_IW2_VV.csv). Details on the file
name calculation can be found in section 11.2.

Vector point.

For each CSV data file there is a header file in XML format, the name of
which is a copy of the name of the relative data file (eg.,
EGMS_L2a_xxx_yyyy_IWz_ww.xml). The header file contains metadata
useful to identify the origins of each product and to allow reproducibility.
‘The structure of the header file can be found in section 11.1.

Baseline: February 2015 — December 2020, plus three annual updates till
2023. The update policy will be released in Q1 2022. The actual time
window covered by EGMS data can vary depending on the data-set
available over a specific area and its temporal distribution.

PS full resolution (single pixel of Sentinel-1 constellation products in
Interferometric Wide Swath. Namely, 5 x 20 m), DS better than 100 m.

12 days till October 2016 and 6 days from October 2016 onward.
Better than 10m.

Better than 1 mm/year.

0.7 mm/year (1 ) for MP with coherence greater than 0.7.

4mm (1a).

EGMSSC1 Product Description and Format Specification EGMS-D6-PDD-5C1-2.0009
GRIGINAL Consortium 14/03/2022

Page 10 0f 30

Product Description and
Format Specification




EGMS Zeitplan (Stand: 2022)

YEAR 1 YEAR 2 YEAR 3 YEAR 4

Ql

Q2

U/

European Environment Agency %)

2021 2022 2023 2024

Q3 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4

Baseline
Production

Dissemination

Annual

Update

Operations

User Uptake

BGR

&

Zeitplan 2022:

Q2, 2022: Erste 5-
Jahres-Baseline fur den
Zeitraum 2015 bis 2020.

Q4, 2022: Erste jahrliche
Aktualisierung mit

Daten aus dem Jahr
2021.




Aktuelle Entwicklungen im EGMS BGR

A-DInSAR:
« 1. Update der europaweiten PSI Datensatze im Februar 2023

Web-GIS:
« Downloadmaoglichkeit seit November 2022

Validierung
« Konsortium hat nach Ausschreibung mit der Validierung begonnen

Tutorials

. Weblnare beginnen ab Marz 2023

EGMS, a general introduction (02.03.2023)

EGMS and exploitation of natural resources (29.03.2023)
EGMS and geological hazards (19.04.2023)

EGMS and climate adaptation (16.05.2023)

EGMS, urban areas and infrastructure (07.06.2023)

A



BGR
EGMS und Regionale/Nationale Bodenhewegungsdienste &

* Gegenseitiger Nutzen aus der Nutzung von nationalen/regionalen GMS- und
EGMS-Aktivitaten und -Daten zu Validierungszwecken

* |ntegration von nationalen/regionalen GMS mit hochaufl6senden
interferometrischen Produkten

e Zusammenarbeit zwischen nationalem/regionalem GMS und EGMS, um die
Akzeptanz der EGMS-Produkte durch die Nutzer zu gewahrleisten und zu
erhohen und die Entwicklung nachgelagerter Aktivitaten zu erleichtern

* Einrichtung von nationalen EGMS-Kontaktstellen. Nationale Experten, die als
Botschafter fur die Einfuhrung von EGMS auf nationaler Ebene dienen




Ausblick BBD BGR

&

Sentinel-1

Integration der EGMS Daten in die BBD Web-App
« Voraussichtlich: Ende 2023 (Zeitspanne 2016-2022)

P R oionn ....::f, g,

Weiterentwicklung BBD Web-App o —
« z.B.: mobile Version, Tools zur Datenexploration

» Nachster BBD Workshop im November 2023 geplant
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Vielen Dank
fur Ihre
Aufmerksamkeit

Andre.Kalia@bgr.de



