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Sentinel-1 national and partial mirrors

Australia National Mirror 1,2,3 No No Own
Austria National Mirror 1,2,3 Yes No Standard
Finland National Mirror 1,2,3 Yes No Standard
France National Mirror (PEPS) 1,2,3 Yes No Own
Germany National Mirror (CODE-DE) 1,2 Yes Yes Own
Greece National Mirror 1,2,3 No Yes Standard
Italy National Mirror 1,23 Yes No Standard
Norway National Mirror 1,2,3 Yes No Standard
Portugal National Mirror 1,2,3 Yes No Own
United Kingdom National Mirror (SEDAS) 1,2 30d Yes Own
Alaska Satellite Facility 1 Yes Yes Oown
Centre for Environmental Data Analysis - CEDA 1,2,3 No No Own
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Sentinel national mirrors

/= copenE %\ Bl — 5
«=2>C 0 | 8 Sicuro | https;//code-de.org/en a ﬁ| FO®Q
i App & Minibrew - Fully Aut Ricette Casa Bimbi cil AgritVegTende & Convertiividsodi® [% hitps//scihubcopsr @ Brass Quartet Sheet Maker Musica Audia Pi Giapponese || AIS [ (5) WelcomeBoard [ 1080p torrent - Post (£) GEO Geohazards Su »

The Copernicus Data and Exploitation
Platform - Deutschland (CODE-DE) is
the German entry point to the Sentinel
Satellite Systems. their data products and
the praducts of the Copernicus Services.

Sentinel-1 ntine entinel-3

DATASETS SERVICES

PROJECTS PROCESSORS

-———— ————

e e mmseems smem e ———



= cope-DE b \\'—\
“— (&l i) | & Sicuro | https://code-de.org/en/marketplace/search?filter?%580%5D=type%3Adataseat Q ¥ | | G o ) -
55 App ~— Minibrew - Fully Aut Ricette Casa Bimbi | | Cll AgritiegTende Convertiivideodi ' [ httpsi/fscihub.coper ? Brass Quartet Sheet Maker | | Musica »

o
-

®MARKETPLACE C ABOUT NEWS HELP Q
-

ALL | DATASET SERVICE PROJECT TOOL PROCESSOR + ADD A NEW DATASET @8

Entervyour search or select 2 tag n

l—f 1-170f17

Urban Footprint {
|

SAR - Lewil 1 Shngle- Sentinal-15
an Product C 4 Detected




]"r' = cope-pe X \@
(&l i) | @ Sicuro | https://code-de.org/en/marketplace/search?filter%5B0%5D=type%3Aservice Q ﬁ| | S @ | :

AgritVegTende & Convertiivideodi ' [J  httpsi/fscihub.coper

Musica »

Maker ||

r Brass Quartst Sheet

cll

Ricette Casa Bimbi

App = Minibrew - Fully Au:

ALL  DATASET | SERVICE | PROJECT TOOL PROCESSOR + ADD AMEW SERVICE il

Enteryour search or select a tag

=== § l‘ 1-Gofé




/B cope-pe "‘\D
|| Musica

(&l i) | @ Sicuro | https://code-de.org/en/marketplace/search?filter%5B0%5D=type%3Aproject
[ httpsi/iscihub.coper ? Brass Quartst Sheet

AgritVegTende & Convertiivideodi ¥

App = Minibrew - Fully Aut Ricette Casa Bimbi

+ ADDANEW PROJECT i

DATASET SERVICE | PROJECT TOOL PROCESSOR

Entervyour search or select a tag

ALL

¥

EEN

CODE-DE -

EROCHMANY

@ Bundesministerium
fiir Verkehr und PARTNER Cavautr Cmk

digitale Infrastruktur
E@X werum

I - -Systems- yvolwon




: Pacio] - O x
~ o
/ B CcODE-DE x W s
— C {1 | & Sicuro | https://code-de.org/en/ etplace/ 00 awx P O :
35 App ~— Minibrew - Fully Au Ricette Casa Bimbi ci AgritVeglende o Converti i video di [ https:/fscinub.cops 1 Brass Quartet Shee Maker Musica »

MmMARKETPLACE ABOUT  NEWS HELF Q

ALL DATASET SERVICE PROJECT TOOL | PROCESSOR + ADD A MEW TOOL @
Enteryoursearchor select atag n
1t 119019

a8V

Friask (Python]

ARTMO

S——
OGS SAGAGIS Frask [standalone / Matlab code)
o L3
rat @ CODEDE
= -

User Tools @ github

E5a sntne Agpcson o

,,1'1 \ f\.‘ -
’ (Al Orfea % A
Pl GRASS Gi§ GDAL

S @esri

4 B e o Deutschland

Generic Mapplng Toole (GMT) Sentinel-2 Radiometric Uneartabnty Tool Are:1% 5

Eroadview Radar Akimetry Teolbox

ntinel-2 Downlosd Tools

CET 1M CONTACT WITH B UR

USER-HELPDESK ...




/ = CODE-DE X \D

&« C O | @ Sicuro | httpsy//code-de.org/en/marketplace/search?filter3%5B0%5D =type%3Aprocessor Q 1}| [ 0 o JCC B
I App — Minibrew- Fully Au: || RicetteCasaBimbi | | CIl || AgritVeglende & Convertiivideodi’ [ https//scihubcoper  §  Brass QuartetSheet || Maker || Musica »

ALL  DATASET SERVICE PROJECT TOOL PROCESSOR + ADD ANEW PROCESSOR @

Enteryour search or select a tag

H=EN

ERDCHMANY
ConsuLT Guakl

E@X GAFAG - -Systems:

digitale Infrastruktur

Bundesministerium CODE-DE
@ tiir Verkehr und PARTNER ﬁ . EOMAR

BLETWALE B VETENE




sar

your information gateway

Copernicus
Data and Information Access Services (DIAS)

Consortium led by SERCO with OVH as cloud provider;

Consortium led by CREOTECH INSTRUMENTS with CLOUDFERRO as cloud provider;
Consortium led by ATOS INTEGRATION with T-SYSTEM INTERNATIOMAL as cloud provider;
Consortium led by AIRBUS DEFENCE AND SPACE with ORANGE as cloud provider.
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Data Offer: Storage Content Delivery

Our Data Offer integrates data collections from different sources

Committed offer: 2 years of Sentinels on-
line

Our ambition: no rolling archive thanks to
In situ our Innovation Funding Programme

MEIASUrEMEnts

Daté%ffer

20 Brussels, 07 February 2018 serco

www.sarmap.ch 5 July 2018



Data Offer: Storage Content Delivery

EARTH
OBSERVATION
SATELLITES

COPERNICUS
SERVICES

Data Offer V1

ENVISAT ASAR

Data Offer V2

* OFFLINE DATASETS

SENTINELS J * MODIS @
LANDSAT 8 r METOP GOME

Copernicus Marine
Environment
Maonitoring Service
Copernicus Global
Land Service

(N Copernicus Atmosphere (ﬁ\

[ Maonitoring Service

@

IN 5ITU
MEASUREMENTS
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Data Offer V3

SUDMI NPP g
ENVISAT MERIS

ENVISAT M‘I’SW
Copernicus Emergency
Management Service

Coriolis datasets

Lucas Project Database
ARGO floats data
MyOcean in situ TAC

June 2019

23

Brussels, 07 February 2018

Serco
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Services Offer

Free of Charge Services Fee based Services
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User Services Discovery

: Kick Start
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Download Advanced API Engineering
Services
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10 Brussels, 07 February 2018 Serco
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...a little demo!
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Rondonia 9/2016 to 5/2017
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Rondonia (Porto Velho) weather (wikipedia)
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Climate data for Porto Velho (1961-1990) [hide]
Month | Jan [ Feb Mar Apr Jul Aug Sep Oct Nov | Dec Year
Record high °C (°F) JI; -‘ ‘- 4 ) .I ,‘ *. .+| .I
: = 255 256 257 246 259 262 261 260 255 256
A PR A R (77.9) (77.9) (78.1) (78.3) (76.3) (78.6) (79.2) (79) (78.8) (77.9) (78.1)
o 217 218 218 219 183 19.0 208 218 220 220 209
fwetage bwd 1C () (71.1) (712) M2 | 714 (649) | (662) | (694) | (T12) | (716) (71.6) (69.6)

Record low °C (°F) {Eig;

Average rainfall mm (inches)

316.0
2.441)

Average rainy days (= 1.0 mm)

Average relative humidity (%)

273.9
(0.

251.0

(9.882) |

Mean monthly sunshine hours

Source: Brazilian National Institute of Meteorology (INMET). EIEIFEETEL

837 | 267 | 2597
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Paks nuclear plant

: "?G'éde_rlak

(73

=

‘Dunaszentbenedek

L

L 1 WK '1';&‘4' :
) T, imageio 2018 CNES /LAIbuS

EREEL NN N Google Earth




sar

your information gateway

Paks nuclear plant
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Paks nuclear plant
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Paks ____uclear plant
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Railway monitoring
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Géeométrie du glissement

Vecteur déplacement du
glissement
perpendiculaire & l'axe de

la plateforme . g.des
_idées
d'avance
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Railway monitoring with Sentinel-1

Google earth

e: 9/7/2015 lat 44.768101° lon 5.0 alt 1.32.km 2009 B d magery, 9/ 5.005 elev 268 m

-ty [ ey
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...and when the going gets tough......

Movement Velocity Rail 3
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ENVI Modeler

A visual programming tool
to create custom task-
based workflows in ENVI

Combines the power of the

ENVI API with a simple and

intuitive

user interface

— Build workflows without

any knowledge of ENVI
programming

Batch-process data

Generate IDL and Python
programs
from models

o

sarmap’

your information gateway

wl'\’l?ls )
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ENVI Modeler

e Workflows are immediately

deployed in desktop,
enterprise and cloud
environment, such as:

e Desktop

e ENVI

e ArcMap

e ArcGIS Pro
e Enterprise

e GSF (Geospatial Services Framework)

ArcGIS Server
e C(Cloud

o GSF (Geospatial Services Framework)

Rasters W\/1o
> SARscapeData >

=

Rasters VHto

» SARscapeData »

Processing Chain VH-Pl
f=d]

Frocessing Chain VV-Pol
[=.)

Slant Sample
Selection

>
Slant Sample
Selection ),
o

DEM Extraction
SRTM3 V4

#i=

L2

your information gateway

P Run (/] Publish Task

~
"base_class": "ENVIMETATASK",
i "DualPol_ANLDGeoRGB",
This is an ENVI Metatask”,
vitask _3.2",
"revision”: "1.9.8",
"commute_on_downsample®: “Unknown®,
*commute_on_subset®: “Unknown",
*parameters”: [
§
“name”: "INPUT_RASTERS",
"display_name”: "Input Data WV*,
"type": "ENVIRASTERARRAY",
"direction": "INPUT",
“required”; true,
“description”: "One or more ENVIRasters objects.”,
"hidden": false,
*allow_null": false,
"dimensionsH—tiais
1 2 Publish Metatask X
€
‘.Qﬂsléy_sg Name [ DualPol_ANLDGeoRGE |
"type": "El
vairection”s  pigplay Name [DualPol_ANLDGeoRGE |
“required”:
"descriptio
“hidden”: F Description ‘Th\slsanENV\Me‘a‘ask \
“fold_case™;
*is_director
"is tempora Revison  [10.0 |
I
£ g Location | C:ARSNENVI5 custom_code. %
name": "IN
*display_na
“type™: "ENV Pubiish Task to ENVI
"direction”
"required”: [ ArcMap
"descriptiol [ ArcGIS Pro
"hidden":
"allow_null’
"dimensions’
? OK || Cancel
*name": "OUTPUT RASTER™
*display_name": "Output Raster®,
“type": "ENVIRASTER",
"direction": "OUTPUT",
"required”: true,
*description®: "This is a reference to the output raster of filetype ENVI.",
>

S
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Ano now.... SARscape in ENVI modeler!

Gamma DE MAP
» ? [ 3
o =
Geacoding and SARscapeData To Outpud_Raster
’m Cal:rlhn’_’ Raster > >
= o = o
DEM BExraction
> SRTHF:M >
hi=

www.sarmap.ch
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Example #1 - (S1 Filtering and Geocoding)

| H' RRIS sk pashboard

Job 111: Output ENVIRasters ® .
© ®

www.sarmap.ch 5h =8
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Example #2 - (S1 Dual-Polarization to RGB)

H  RRIS GsF pashboard

el Erter a2 place to go. Q

Job 113

Job Parameters
Job Info

Task Description out this task

Leaflet | Powered by Esi | GNES/Aitbus DS, Earthstar Geographics

www.sarmap.ch 5 ~8
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Discontinuous SBAS

SBAS Inversion: Second Step — O =

Second Step

Input Files Parameters

Wain Parameters

Min valid interferograms %

Fu I | Cco ntrol interpol Disconnected Blocks True =]

Min valid acquisitions % 25

Atmosphere Low Pass Size (m) 1=
Atmosphere High Pass Size (days) | 385
Rebuild All False
Refinement Method F.’Errynnn%iﬁluﬂe-fﬂ'lernen.t
Refinement Res Phase Poly Degree |2

7] | SomBach || Bec || Cose |

www.sarmap.ch
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Discontinuous SBAS

4 Sakurajima
Only fully connected

average displacement rate [mm/year]

<-15.00 -0.06 =15.00
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Discontinuous SBAS

Sakurajima
Also partially connect

average displacement rate [mm/year]

<-15.00 -0.06 =15.00
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Discontinuous SBAS

o § Sakurajima
connections [%] ..'{ 0/0 Of con neCtIOnS

<2591 62.78 >99.93
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Discontinuous SBAS

"o & Sakurajima

not interpolated dates [%] 0/0 Of nOt InterpOlatEd dates
| 5

50

5 ~8

<87.36 9297
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Discontinuous SBAS
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SBAS speed-up

First inversion 1.5 - 2 times
Second inversion 3 - 5 times
Geocoding 4 - 10 times

www.sarmap.ch 5 =S



Incremental PS

@J P5 Edit Connection Graph

PS Edit Connection Graph

| Auwdiaryfe |

Master file

Master List

Slave List

Load Graph

AddImage [Remove Irrtage!

Undo || Cancel ||

Help

Sal

your information gateway

www.sarmap.ch




General spaceborne SAR import

Eﬂ Import SAR Data

Import SAR Data

InputFiles Optional Files Parameters Output Files

Input File List
o
1 RN
2
3
4
5
< >
Optional Input Orbit File List
o
g
2
3
4
5
< >
s Siore Batth Exec Close

Sar

your information gateway

www.sarmap.ch



Workflows start with spaceborne SAR import (if nhecessary)

Eﬂ SARscape Workflow

Intensity Time Series

‘Select Input

=53 Workflow

..... /

----- & Multilocking
----- & Coregistration

Input File  DEM/Carographic System Parameters

----- ¥ Import SAR Data

- De Grandi Spatio-Tem
----- ¥ Geocoding and Radio
----- & Multi Temporal Feature

Preview

Input File List (Mandatory)
Browse... e

Cancel

www.sarmap.ch

Sar

your information gateway




NGA data formats support

Sar

your information gateway

[&) Import SICD — 0 %

Import SICD

InputFiles Parameters OutputFiles

Input File List
| L)

(=]

o

#® Store Baich Exec Close

[®) Generate SIDD — O x

Generate SIDD

L7} Store Baich

InputFiles  Parameters OutputFiles

Input File List
| L)

(=]

o

Exec Close

Sensor Independent Complex Data

Sensor Independent Derived Data o5

www.sarmap.ch

5 ~8
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PAZ data preliminary support

8 DigitalGlab

018 DigitalG
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PAZ data preliminary support

Data SIO

Image
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European Center Medium Weather Forecast data support

29 ECMWF Download

ECMWF Download

Input Files  Optional Files  DEM/Cartographic System FParameters  Qutput Filles

Principal Parameters «

Main Parameters

Parameter §2 metre temperature
From TS JUN-2018
[To |01-JUL-2018
1At 00:00:00 True
AL08:00.00 False
At 120000 Faise
At 18:00:00 iFals-.e
Initial lengtude |-180
Final brgtude | 180
ntal attude |90
|Final latitude | -90
| Downioad strate&-_!f‘l‘-‘a"-‘f =t one
X Grid Size | 25
v Rrd @iee |25
7] Store Hatch Exec

www.sarmap.ch



European Center Medium Weather Forecast data support

e S /7 U 25November2014 18:00:00

2 metre temperature

L |
<272.68 273.49 >274.31

www.sarmap.ch 5 =S
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sarm@;

European Center Medium Weather Forecast data support

300

295

290 f,.‘"f. \/ e
_ ' My
= 285 Y \/ ., . V

\/ 4 E
280 { i~ ',L A 7
i \ 1
1/ \ i
275 / ]
— ]
270 . . ; " I y \ . . i \ . X N s 7]
MOV 2014 JAN 2016 FEB 2017 MAR 2018
Time
52
7
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Open Street Map data support

@ OpenStreethap Download

OpenStreetMap Download

www.sarmap.ch

Input Files FParameters  Output Files

: Principal Parameters

Main Parameters

Dutth_t_'_.rpe Shapefile
Search Type From Vector

intial longitude  |-180
Final longitude | 180

Initial latitude g0

Final latitude -9

Search Method _IAutu
Features  |Urban

Place JNam&, Cou n'tr'y fuptiunal}

Manual Query |key=value, key, key ...

Close

Sar

your information gateway
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Open Street Map data support

@ OpenStreetMap Download — 1 *

OpensStreetMap Download

e —————

Input Files Parameters Qutput Files

Emeﬁpm Parameters = !

| Main Parameters
Output type Shapefie
Search Type  Name
Initial longitude E -180
Final longitude 180,
Initial latitude S0

Pnallaftude |90
Place MName, Country (opticnal}
Search Method | Auto
Features Urban -
Manual Query
Matural
Roads
Water

& Biore Bateh Exec Close
www.sarmap.ch ST j | EeemE
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Open Street Map data support

&) Envi - o x
File Edit Display Placemarks Views Help
EERE k@S IL £ L2EBMI VLR W@ i £% W ¥ Vectos~ [ Amnotations =] [Go To v ®
- ) [s0] = 20 TJ No stretch Jeslo——oi] e ol e |2 &
Layer Manager 2| | Toolbox
1~ | o e
S View

Overview

[3]) muttipolygons shp
[3}lines.shp

[2] points.shp

[2] muttipolygons.shp
[T muttiinestrings.shp
[2}lines.shp

[1] points shp
[1]lines shp

[ muttipolygons shp
multipolygons shp
multiinestings shp
lines.shp

paints.shp

F mean_geo_gl tif

|/5ARscape/Import Data/OpenStreet Map Download

[ [ 4

Favorites
Anomaly Detection
and Algebra
hange Detection
lagsfiication
| Feature Extraction

| Filter
Geometric Comection
Image Sharpening
| LiDAR
| Mosaicking
Radar
adiometric Comection
aster Management
| Regions of Interest
£-£5 SARscape
2[5 import Data
SAR Spacebome
SAR Airbome
ENVI Format
Generic Format

e o e T

by AIS
gz Sentinel Download
g Sentinel Download Auxiliary files
z ECMWF Download
Bt Do)
Basic
. Gamma and Gaussian Fittering
Focusing
=i Inteferometry
] Coherence Workflows
e INSAR DEM Worldflow
#m INSAR Tandem-X bistatic Dem Worlflow
gy Stereo DEM Workflow
taz DInSAR Displacement Workflow
taz DInSAR MAI Displacement Workflow
g Amplitude Tracking Workflow
Phase Processing
Stereo-Radargrammetry
MA| Processing
Amplitude Tracking
g Dual Pair Diferential Interfergr
- Displacement Modeline
Clustered Procs
~ Interferap

o [

- B

www.sarmap.ch 5 S



SAR & AIS match

{89 SAR AIS Classification

SAR AIS Classification

InputFiles  Parameters Quiput Files

Input Al
| &
Input AlS track

| |E
Input Geo Mask shape

| ]
Input Geo SAR image

| &

Siarg Bakh Exec

‘ Close |

Sal
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SAR & AIS match

[ SAR AIS Classification = O %

SAR AIS Classification

InputFiles Parameters Qutput Files

Eﬁmcmm Parameters |

| Main Parameters
Use Custom Distance Threshold False -]
Distance Threshold [m] | =00

e SreBaich || Exec || Close

Sal

your information gateway

www.sarmap.ch
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SAR & AIS match

SAR

- AIS

SAR, detected ships and AIS data

www.sarmap.ch 5 8
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SAR & AIS match

SAR
- AIS
- Match

- N

-~

SAR, detected ships and AIS data

www.sarmap.ch 5 8



PS and non-linear time series

Displacement [mm]

~20

Oi-2008  Feb-2009  Jun-2009
Date

Okt-2009 Feb-2010

Sar
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[top] PSI Analysis in the wider area of
Station Szent Gellért tér based on 43
TerraSAR-X satellite data sets:

[middle] Focused SBAS Analysis in the
area of Station Szent Gellért tér based
on 8 TerraSAR-X satellite data sets:

[bottom] Sample time series of surface
displacements showing the highly
non-linear displacements induced by
temporarily restricted time of construction
© Infoterra GmbH

www.sarmap.ch

5 July 2018
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PS and non-linear time series

-lllrrllillf_ -l|||||:||||-
-15 =10 -5 0 5 10 16

-15 -10 -5 0 5 10 15

Conventional PS New PS inversion metho

www.sarmap.ch



A virtual look into the future...

www.sarmap.ch Data © OpenStreetMaps
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... and a virtual SAR look into the same future!
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For natural...

www.sarmap.ch
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... as well as for man-made features




sarm

your information gatewa'
5‘!
1 5%
-
E

k,
i P
:': -
o X
ET A
Frage
ERAE
Fos
B Fa
S
o
-‘. =
In 2k
b q
T
g B
'

Cosmo-Skymed




sar

your information gateway

And a well-focused future...!

————nn
Time-domain back-projection focusing

Verification processor, bistatic mode,
airborne (including motion compensation) etc.

G. A. Giardino, P. Pasquali, J. P. M. Boncori, J. Rosello and C. Buck, "Analysis of bistatic
tomography for SAOCOM-CS and Sentinel-1 CS missions," 2017 IEEE International Geoscience
and Remote Sensing Symposium (IGARSS), Fort Worth, TX, 2017, pp. 2480-2482.
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