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Sentinel-1 SAR image : what does it look like ?
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The NSBAS processing chain

* A Small Baseline Subset approach described in
Doin et al. (Fringe proceeding, 2011)
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based on ROI_PAC software (Rosen et al., 2004)

* Adapted to Sentinel-1 data processing following
Grandin et al. (Fringe proceeding, 2015)
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The NSBAS on-demand service for InSAR
processing

* Developped in the framework of the french Etalab
and european EPQOS (TCS Satellite Data, WP12)

projects

e Supported by ForM@Ter (Data&Services center for
Solid Earth), part of the french Research
Infrastructure « Data Terra »

=> see E. Ostanciaux’s presentation on Friday a.m.



EPOS : Ground Deformation Monitoring
(GDM) service

WP12: { TCS — Satellite Data }

Proposed Governance Structure:
Consortium Agreement

( Proposed Gateway: Geohazards Exploitation Platform }
\
- Ol [ comer . EPOSAR 3D-Def (2°) mop ()
— = (IT) (ES) (DE)
Web-portal Web-portal Web-portal Web-portal
Services

( Systematic and periodic processing on defined areas

On demand, from a web interface



EPOS : Ground Deformation Monitoring

(GDM) service
* GDM-SAR and GEP : 2 options
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Still in implementation phase, not operational
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Etalab : a prototype of an on-demand service,
at the base of the GDM-SAR service
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Web user interface

https://en.poleterresolide.fr/services/interferogrammes-on-demand-demo/?noredirect=en_US#/
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Orchestrator

NSBAS chain divided in a reduced number of web services :

interferograms
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Filter and unwrap
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Orchestrated in a workflow that can be followed on the interface :
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Distributed products

Name DDSS
WRAPPED INTERFEROGRAM 1
SPATIAL_COHERENCE 2
UNWRAPPED INTERFEROGRAM 3
MAP OF LOS VECTOR 4
ATMOSPHERIC_PHASE SCREEN 5
DEM 6 N
LOOKUP TABLE RADAR2GROUND CO + Auxiliary
ORDINATES 7 files
LOS DISPLACEMENT TIMESERIES 8
TEMPORAL COHERENCE 9
NETWORK_MISCLOSURE 10
MEAN LOC_VELOCITY 12
STACK_INTERFEROGRAMS 13
WP12-DDSS-001  WRAPPED_INTERFEROGRAM
Metadata Geotiff Preview Files in ROI-PAC format
geohazards Grenoble/Zenodo Grenoble/Zenodo Grenoble

ETALAB |\ '
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Prototype demonstration




Application to the study of the Ridgecrest
earthquake sequence (Mw 6.4-7.1, 4-6 July 2019)

Past hour

Past day

@ Pastweek

@ Oider

Main fault rupture trace

(S.Valkianotis sat. image
orrelation results)




Access to the web interface to select data

https://en.poleterresolide.fr/services/interferogrammes-on-demand-demo/?noredirect=en_US#/
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CHOISIR UN CALCUL RESULTATS DES CALCULS marie-pierre.doin@univ-grenoble-alpes.fr | Se déconnecter
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Select Ridgecrest area
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Explore and select available images per track
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CHOOSE A RELATIVE ORBIT

N° 144 d (19 images) N° 166 a (24 images) All orbits

N° 64 a (34 images) N° 71 d (23 images)

See more images ...

See all images

170 images found, 50 filtered images according to the parameters, 50 valid images for processing

Product: 7dfb1054-4e05-59€9-9f57-8a3b8cb9756b
Date : 2019-09-26T01:50:53.810Z

Location: [ "United States of America"]

Platform:S1A

Instrument : SAR-C SAR

Product: 7d65f732-288e-52d 6-af6f-5a5f9bdd 7618
Date : 2019-09-26T01:50:28.050Z

Location: [ "United States of America"]
Platform:S1A

Instrument : SAR-C SAR

Product: b32dbf76-a7b8-532e-81d5-768382cael125
Date : 2019-09-08T01:50:03.058Z

Location: [ "United States of America"]

Platform:S1B

Instrument : SAR-C SAR

Product: e8671849-f0f3-527f-88f0-5a29fc47351¢c
Date : 2019-09-08T01:49:38.227Z

Location: [ "United States of America"]
Platform:S1B

Instrument : SAR-C SAR

Producttype:SLC
ProductNRT: 0
Swath number : 64
Orbit number : 29186

Producttype:SLC
ProductNRT: 0
Swath number : 64
Orbitnumber:29186

Producttype:SLC
ProductNRT: 0
Swath number : 64
Orbit number : 17940

Producttype:SLC
ProductNRT: 0
Swath number : 64
Orbit number : 17940

Orbit direction : ascending
Treatment level : LEVEL1
Sensor mode : IW
Polarization: VV VH

Orbitdirection: ascending
Treatment level : LEVEL1
Sensor mode : IW
Polarization: VV VH

Orbit direction : ascending
Treatment level : LEVEL1
Sensor mode : IW
Polarization: VV VH

Orbitdirection: ascending
Treatment level : LEVEL1
Sensor mode : IW
Polarization: VV VH

Disp lay the footprint : (&

Display the footprint : (&

Disp lay the footprint : (&

Display the footprint : (&



For example for ascending track 64
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CHOOSE A RELATIVE ORB
64 a (34images) N° 71 d (23 images) N° 144 d (19 images) N° 166 a (24 images) All orbits

170 images found, 62 filtered images according to the parameters, 62 valid images for processing

Product: 7dfb1054-4e05-59€9-9f57-8a3b8cb9756b Product type: SLC Orbit direction : ascending Disp lay the footprint :

Date : 2019-09-26T01:50:53.810Z ProductNRT:0 Treatment level : LEVEL1
Location: [ "United States of America"] Swath number : 64 Sensor mode : IW
Platform:S1A Orbit number:29186 Polarization: VV VH

Instrument : SAR-C SAR

Product: 7d65f732-288e-52d 6-af6f-5a5f9bdd 7618

Producttype:SLC Orbit direction : ascending Disp lay the footprint:

Date : 2019-09-26T01:50:28.050Z ProductNRT:0 Treatment level : LEVEL1 %
Location: [ "United States of America"] Swath number : 64 Sensor mode : IW
Platform:S1A Orbitnumber:29186 Polarization: VV VH

Instrument : SAR-C SA|

Product: b32dbf76-a7b8-532e-81d5-768382cae125

Product type: SLC Orbit direction : ascending Display the footprint:

Date : 2019-09-08T01:50:03.058Z ProductNRT: 0 Treatment level : LEVEL1
Location: [ "United States of America"] Swath number : 64 Sensor mode : IW
Platform:S1B Orbit number: 17940 Polarization: VV VH

Instrument : SAR-C SAR

Product: e8671849-f0f3-5271-88f0-5a29fc47351¢c

Producttype:SLC Orbit direction : ascending Display the footprint:

Date : 2019-09-08T01:49:38.227Z ProductNRT: 0 Treatment level : LEVEL1
Location: [ "United States of America"] Swath number : 64 Sensor mode : IW
Platform:S1B Orbit number: 17940 Polarization: VV VH

Instrument : SAR-C SAR

Product: 30ae2148-7a93-5d76-9b2d-f9a3c4940de5 Producttype:SLC

Orbit direction : ascending Display the footprint:

Date : 2019-09-02T01:50:52.715Z ProductNRT: 0 Treatment level : LEVEL1
Location: [ "United States of America"] Swath number : 64 Sensor mode : IW
Platform:S1A Orbit number : 28836 Polarization: VV VH

Instrument : SAR-C SAR

Product:8b0b0176-d12¢c-59e3-b5e7-76368f689e17 Producttype:SLC Orbit direction : ascending
Date : 2019-09-02T01:50:26.948Z ProductNRT: 0 Treatment level : LEVEL1
Location: [ "United States of America"] Swath number : 64 Sensor mode: IW
=] oroy a Arbit o bo Do on

Display the footprint:
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But you won’t wait for the results today!

CHOOSE A CALCULATION RESULTS OF PROCEﬁINGS Log as marie-pierre;doin@univ-grenoble-alpes.fr

LIST OF PROCESS RESULTS

T Instance identifier T Status See the results See the process progress Parameters (T email)
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Output products analysis
https://formater.osug.fr/etalab/data/20191015-mdis-losangeles/

Index of /etalab/data/20191015-mdis-losangeles/
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legend Lut_geo.png
legend_product.json
nsbas.proc

plot terferograms.png
plot_time_lat_iwl.png
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Auxiliary files

plot_time_lat_iwX.png : burst selection per subswath

Based on latitudes min and max entered in ROI

Dates not complete between selected latitudes for all subswaths are rejected

Slight adjustment to maximize temporal coverage

SAR images (nsbas.proc)
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Auxiliary files

plot_baseline_top_bot.png : plot of perpendicular baseline
baseline.rsc, baseline_top_bot.rsc : text file with baseline
in meters relative to first date / master

SAR images (baseline_top bot.rsc)
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Auxiliary files

plot_interferograms.png : plot of generated ifgs
interf_pair.rsc : text file with ifgs listed

Interferogram network
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Auxiliary files

success_coreg_iwX.txt

Coregistration between 20190517 and 20190926 5519 points left after culling
Coregistration between 20190529 and 20190926 5552 points left after culling
Coregistration between 20190610 and 20190926 5663 points left after culling
Coregistration between 20190622 and 20190926 5684 points left after culling
Coregistration between 20190628 and 20190926 5649 points left after culling
Coregistration between 20190704 and 20190926 5616 points left after culling
Coregistration between 20190710 and 20190926 5677 points left after culling
Coregistration between 20190716 and 20190926 5719 points left after culling
Coregistration between 20190722 and 20190926 5683 points left after culling
Coregistration between 20190728 and 20190926 5726 points left after culling
Coregistration between 20190803 and 20190926 5715 points left after culling
Coregistration between 20190809 and 20190926 5808 points left after culling
Coregistration between 20190815 and 20190926 5836 points left after culling
Coregistration between 20190827 and 20190926 5783 points left after culling
Coregistration between 20190902 and 20190926 5743 points left after culling
Coregistration between 20190908 and 20190926 5819 points left after culling



LOOKUPTABLE_RADAR2GROUND_COORDINATES

Lookup table between radar geometry and terrain geometry

Range value

MAP OF LOS VECTOR

East, North, Up components of the
LOS vector, positive from ground
to satellite

East component
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DEM

Simulation of DEM, in geocoded or radar geometries
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NOT GIVEN !

The spectral diversity phase is computed for all bursts’ overlaps,
for each subswath.

An affine function of range and azimuth is adjusted through
these SD phase measurements.

Computed
SD phase 200

0 200 400 600 800 1000 1200 1400

0
Phase ramp

fit 200

0 200 400 600 800 1000 1200 1400
Ex:IW?2 0
Co seismic phase _

) Residual

jump on overlaps 200

0 200 400 600 800 1000 1200 1400




NOT GIVEN !

The affine function is inverted through time to avoid long-term drift

A Fw-Bw=a+bX +cY

Phase jump
I

0

_] | | | | | | | | | =]
2019.3 2019.4 2019.5 2019.6 2019.7 2019.8




WRAPPED_INTERFEROGRAM

Wrapped unfiltered
interferogram

Co_seismic ifg
July04 to July10
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legend of INW_geo
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UNWRAPPED_INTERFEROGRAM

Unwrapped filtered
interferogram

Co_seismic ifg
JulyO4 to July10

legend of INW_geo



SPATIAL_COHERENCE

Co_seismic ifg
JulyO4 to July10

Zoom on EQ

Superimposed on
amplitude

See faults !



TEMPORAL_COHERENCE

4 bands’ product including a Temporal coherence proxy




TEMPORAL_COHERENCE

4 bands’ product including

ion

ispersi

Dispersion shows

and relative d

’

Stack of amplitude of SLC data

EW gradient in aridity



MEAN_LOS VELOCITY

LOS velocity map




NETWORK_MISCLOSURE (quality indicators)

3 bands’ product including :
Number of images and number of interferograms per pixel

One missing date :
Snow on mountain ?

Missing ifgs:
Near field EQ area not unwrapped



NETWORK_MISCLOSURE

3 bands’ product including :
Misclosure map RMSpixel

RMSpixel

(quality indicators)

+ Auxiliary files

RMSdate.txt

NE""'I"'H

<

RMSinterfero.txt

Misclosure map (between 0.14 and 0.8 rad)
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LOS_DISPLACEMENT TIMESERIES




LOS_DISPLACEMENT TIMESERIES




Zoom on cumulated post-seismic deformation
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Products visualization

Web user interface

But see also F. Thollard’s poster
on InsarViz project

. Q.'
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Perspectives

* ETALAB: * EPOS GDM-SAR:

a successful prototype an going project

User Web interface and Products publication :
« quasi operational »

Solutions are being discussed for perennial and
dedicated HPC for processing







