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German Remote Sensing Data Center

COPERNICUS - Collaborative Ground Segment

i DLR

National Collaborative Ground Segment
Local Ground Station

Exploitation Entities and
Cloud Providers

!

Copernicus Data Access and

Portals

Exploitation Collaborative

Information Systems

& Services

Access

Data and Product

Archive

Processing

Ingestion

|

|

%Acquisition Station, EDRS

Third Party
Data




German Remote Sensing Data Center

Copernicus Locale Ground Station Gpemious

— Local Ground Station (LGS) for Sentinel-1,
part of the DLR Copernicus Collaborative
Ground Segment

—New 11.5 meter antenna system
operational since spring 2017

—VM Ware cluster solution for processing
— Direct Downlink and NRT processing

Ground Station Neustrelitz,
elevation mask for Sentinel-1,
5 degree elevation




German Remote Sensing Data Center

Copernicus Mission Sentinel-1

Sentinel-1A and Sentinel-1B operational

Orbit Type: Sun-synchronous, near-polar, circular Orbit
Height: 693 km

C-band Synthetic Aperture Radar (SAR)
6 Days repeat cycle (S1A+S1B) ~.

Flight Direction

- Strip Map Mode (SM):
80 km swath width, 5 x 5 m spatial resolution

- Interferometric Wide Swath (IW): Tookm'
250 km swath width, 5 x 20 m spatial resolution

- Extra-Wide Swath Mode (EW):
400 km swath width, 25 x 100 m spatial resolution

- Wave-Mode (WV): % | \
20 km x 20 km, 5 x 20 m spatial resolution A OO, SO Wide Swath
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Sub-Satellite Track




Data and Applications
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German Remote Sensing Data Center
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Sensors and Modes

Optical Synthetic Aperture Radar (SAR)
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German Remote Sensing Data Center

Project Requirements
Example: Echtzeitdiesnte Maritime Sicherheit - Security

Project EMSec

L]

Project

Flood mapping ‘ Project
Ground Mation

Project
Flood mapping

L

Image Landsat //Copernicus

Data SIO, NOAA, UI'S. Navy, NGA, GEBCO

Google Earth




German Remote Sensing Data Center

Acquisition - Planning issues

— Acquisition should cover the region of
interest (ROI), even only parts
Neustrelitz — High priority

— Acquisition should cover at least 50% of the ROI
D — Slicing according the ROI
Flood Mapping — High priority

— Acquisition should cover exact 100% ROI
— Slice merge and clipping requested
— Low priority

Hannover ©




German Remote Sensing Data Center

Baseline: ESA High Level Operations Plan

— S1A und S1B Acquisition Segments KML von der ESA
Example: 5.3.2017 Europe only

" Google Eafith

https://sentinel.esa.int/web/sentinel/missions/sentinel-1/observation-scenario/acquisition-segments
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German Remote Sensing Data Center

Acquisition Plan
Example: Porject Echtzeitdiesnte Maritime Sicherheit - Security

OrbitAbsclute 4569

OrbitRelative

Image Landsat / Copernicus
image IBCAQ 14
Data SI0, NOAA, U.S. Navy, NGA, GEBCO.- "
Image U.S. GeologicalSurvey ’




Acquisition Plan

German Remote Sensing Data Center

Example: Porject Echtzeitdiesnte Maritime Sicherheit - Security

STATION_DOWNLINK PLAN for Neustrelitz provided by ESA
— contains the Datatakes, planned in Direct Downlink Mode

Examle: Datatake 7f6a

<Datatake>

{DatatakE_Id_DEc}32613{fDatatakE_Id_Dec}
<Datatake Id Hex>7féa</Datatake Id Hex>
<VCID>38</VCID>

<BPID>1052</LAFID>

ZMode>IW< /Mode>
<Polarisation>»>VV</Polarisation>
{Sensing_Etart}UTE=2UlT—UB—UETDE:23:4?.9?5i£5ensing_5tart}
{5Ensing_Stnp}UTC=2U1?—U3—U5TU5:25:U5.20?iﬁ5ensing_5tnp}

<Downlink Star
<Downlink Stop]

L FOTC=2017-03-053T05:23:45.724-
FOTC=2017-03-05TD5:25:06.05859<

</Datatake>
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fDownlink Start>
Downlink Stopi>




Ground Station Acquisition Plan

DATE SAT

17 02 27
1702 27
17 02 28
170301
17 0301
17 03 02
17 03 03
17 03 03
17 03 04
17 03 05

STN

S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B

NSG
NSG
NSG
NSG
NSG
NSG
NSG
NSG
NSG
NSG

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000

REVN MAX.ELE

00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0
00.0

AOS

06:13:57
17:24:19
05:15:35
04:21:49
05:56:24
16:07:00
05:39:55
16:51:31
06:22:07
05:23:50

LOS

OPRN

06:14:24
17:25:26
05:16:39
04:22:09
05:57:28
16:07:22
05:41:11
16:52:38
06:22:36

HIGH
LOW
LOW
HIGH
LOW
HIGH
LOW
LOW
HIGH

05:24:48 HIGH

Generation once per week (Wednesday), one week in advance
—Only in case ESA planning infomation available for the whole planning cycle
—Fully automated based on order subscription requirements
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ZKI flood UK
EMSec

EMSec

ZKI flood

EMSec

ZKI flood
EMSec,Hannover
EMSec

ZKI flood UK
EMSec




German Remote Sensing Data Center

Sentinel-1 Products available

- L1 GRHD + value adding QUiCklOOk, Sentinel-1 CORE PDGS
L2 processing Spea red (ZKL Food) Station Acquision Plan, Station Downlink Plan, FOS (Orbit) L1 IPF ADFs, L2 IPF

NSG Neustrelitz Processing Workflow s System

Ground Station Sentinel-1 L1/L2 pmitoning

+pEreMmonionng
- _and Control |

--Operating Tool (OT)

;:;A—f': Web based

- L1 SLC single slice, same coverage
(Ground Motion Service Germany)

- L1 GHRD + Level 2 processing [
Ship Detection
Wind
Wave in progress DLR DMZ
Flood

run step
sequence

Ingestion Processor

L1 Processor (ESA IPF)
L2 Processor (ESA IPF)
L2 Processor (DLR)

Product Generation

Product Delivery

L1, L2 (shape, kml, gml, json, geotiff)

Notification

- Dissemination ‘#7
- Delivery server -
- Web-Client
- E-Mail




German Remote Sensing Data Center

Example:
Ground Motion Service Germany

— Merge Slice product and slice according the user
request

Image Landsat / Copernicus

Data SI0; NOAA, U.S:Navy, NGATGEBCO

b AL

L2y GedgleEstth

g

A Projekt: DLR-IMF
¥ '1.61689@ =={gial ,, PSI Analyse Sentinel 1 IW Daten/ SAR Interferometrie Prozessierung”

e




Example for Wind field products
based on Sentinel-1

Maritime Security Lab Web-mapping Client e UKIS #:‘

Significant wave heights in meters 3

Image: S1A_IW_GRDH_1SDV_20170309T00540

DLR SAR WIND product (rectangles) derived from the
Sentinel image, wind forecast and Level 1 quicklook product
as background (DLR Web-mapping Client)

i DLR
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Core function is the CMOD-5
algorithm developed by the Maritime
Security Lab Bremen to derive wind
speed and direction,

Forecast model is implemented to
provide wind direction , the netCDF
output is generated, containing the
wind direction and intensity (WD10)

Level 2 Produktformate

— ASCII

—netCDF, JSON

—Google (KMZ)

—png, wld, png.aux.xml

—ESRI Shape Layer Files (shape)




German Remote Sensing Data Center

Example for Wave product
based on Sentinel-1

— Core function is the CWAVE
algorithm developed by the Maritime
Security Lab Bremen to derive wind
speed and direction,

— Level 2 Produktformate

— ASCII

—netCDF

—Google (KM2Z)

—png, wld, png.aux.xml

—ESRI Shape Layer Files (shape)

COCavnex.. Wy Google Earth

Image: S1B_IW_GRDH_1SDV_20170310T053133 20170310T053202

DLR SAR WAVE product (rectangles) derived from the
Sentinel image, wind forecast and Level 1 quicklook product
as background (Google Earth)

i DLR




German Remote Sensing Data Center

Example for Sentinel-1 product layer,
visualised on Web-mapping client

Maritime Security Lab Web-mapping Client STl e

Sensor Time

S1A 2017-03-06T05:16:23

SDP layer

u AIS layer

Wind detection
Wave detection

SAT image

SAT image opacity

Wind speed 10m (m/s)
Significant wave heights in meters

Coordinates

Latitude Longitude:
54,5047384402427 +1|13,872985839843




Future Plans

Station Acquision Plan, Station Downlink Plan, FOS (Orbit) L1 IPF ADFs, L2 IPF
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CORTEX
HDR-XXL

NSG Neustrelitz Processing Workflow
Ground Station Sentinel-1 L1/L2
DLR .
Front End Processor Processing System
——| (FEP) Management (PSM)

p\ Local Cach

Instance

1N

DLR

chain definition 5

% sequence sequence

Copermnicus < VM Gluster | | [ :
DataHub ‘\\:-‘ + T ! i | Ingestion Processor
CODE DE % ( FPr| L1 Processor (ESA IPF)
| L2 Processor (ESA IPF)
g i . A | L2 Processor (DLR)
b b e e
Product Generation
e DLR DMZ
‘? -+ Product Delivery
L1, L2 (shape, kml, gml, json, geotiff) Nofification

German Remote Sensing Data Center

subscription on Sentinel-1 data
hub /CODE DE include data
takes not available in direct
downlink mode

Implementation of User Access
Management to support
GeoServer access via GIS
Applications

Use DLR solution scene2time
instead of ESA kml

Support Emergency Planning




German Remote Sensing Data Center

COPERNICUS - Collaborative Ground Segment

National Collaborative Ground Segment

CODE-DE
 eers Exploitation Entities and
xploitation Entities an
L |
L1 Cloud Providers

\ ]

Copernicus Data Access and Exploitation
Collaborative Infrastructure

PEIiElS Information Systems

& Services
Data and Product

Access )
Processing

Archive

Ingestion
L
- : Third Part
% Acquisition Station, EDRS Data y

BF sy o



German Remote Sensing Data Center

CODE-DE: Copernicus Data and Exploitation Platform

— Finanziert durch das BMVI

— Projektdauer: 01.07.2016 — 31.03.2019

— Drei Phasen

Startseite » Daten » CODE-DE

Copernicus Data and Exploitation Platform - Deutschland Inhalte zu diesem Thema

Sentinel Daten

— Datenzugang und Initialisierung der CDDE DE S

Prozessierung: Q1/2017 - Q2/2017 - - - - e —
— Operationeller Betrieb: Q3/2017 e o

ga
s Diel t Ub die CODEDEPIttf!’mWId dmlk inftig die
s gfu ¢ bestimmte e Nutzer méglich sein.

CODE-DE wird spez ||sz in Deutschland - Bhd aber i
und U s hin 2 - einen einfachen und schnellen Zugang zu den
sssss der Copernicus

Daten und e
Kerndienste erméglichen.

http://www.d-copernicus.de/copernicus-data-and-
exploitation-platform-deutschland

‘#’ werum ... -gystems---
DLR

Bundesministerium
W E(O)x BROEANN GAFA'\'(:; % I fiir Verkehr und

ConsuLt GmeH digitale Infrastruktur

Finanziert durch das BMVI
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German Remote Sensing Data Center

CODE-DE: Copernicus Data and Exploitation Platform

- Zuga ng CODE-DE e “msm “\D‘“e""‘:vﬁ')““ﬁ"""""" Veranstaltungen - Aktumem K
— Such- und Darstellungsdienst (Open Search)

— Selbstregistrierung fir

,Data Access” und ,,Download”

Copernicus Data and Exploitation Platform - Deutschland Inhalte zu diesem Thema

— Copernicus Kerndienste -ﬂ'{! = “ e

Sentinel Daten

(Zugriff auf alle Daten und Produkte) EDDE DE —

. - i . l:ktuelleMeIdungen
— Limitierte Anzahl an ,,Power Usern“ mit o oy et e -t e i .

DI ste. Ub die CODE- DE Pl ttform wird z d lem zul k inftig die
g fur bestimmte Nutzer moglich sein

CODE-DE wird speziell Nut Li in Deutschland - B horden uber i
. und L blshm - einen einfachen und schnellen Zugang 2 d
ostenfreiem Zugang o 2 R

7. Marz
Kerndienste erméglichen. Sentinel-28 erfolgreich gestartet

http://www.d-copernicus.de/copernicus-data-and-
exploitation-platform-deutschland

— Skalierbarer Ansatz flr zusatzliche

(kostenpflichtige) Prozessierung

% Bpndesministerium
— Steuerung durch DLR Raumfahrtmanagement fiir Verkehr und
digitale Infrastruktur

Finanziert durch das BMVI
EDLR ; (7 - gl S W, VA



http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland
http://www.d-copernicus.de/copernicus-data-and-exploitation-platform-deutschland

German Remote Sensing Data Center

CODE-DE: Copernicus Data and Exploitation Platform CSDEBE

L L] Hu
Priorisierung Nutzer:

— Bundesbehorden. Dazu gehdren Mitarbeiter von Bundesbehdrden und
Forschungseinrichtungen des Bundes sowie deren Auftragnehmer, die im Rahmen eines
Auftrags fur eine Bundesbehérde CODE-DE nutzen. Diese Nutzerkategorie ist die primare

Zielgruppe von CODE-DE. (Prio 1)

— Nutzer aus Deutschland. Dazu gehéren Mitarbeiter sonstiger deutscher Behdrden (Prio 2),
Unternehmen (Prio 3), Forschungs- und Bildungseinrichtungen (Prio 3), NGO (Prio 3) oder
Bilirger (Prio 3)

— Sonstige Nutzer. Dazu gehoren alle Nutzer, die nicht in eine der anderen Nutzerkategorien
fallen, d.h. primar Nutzern, die nicht aus Deutschland stammen. (Prio 4)

— Background Nutzung durch CODE-DE intern (e.g. Global Base Map)

— Weitere Nutzer (Sonderregelungen)
— Governance Modell in Vorbereitung

i DLR
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CODE-DE: Copernicus Data and Exploitation Platform CSDEBE
N N

Weitergehende Informationen

Dienstag, 14. Marz 2017
B.2 16:00 —17:30 Uhr
Von der Cloud-Plattform bis hin zur operationellen Anwendung und dem Endnutzer

— Die nationale Copernicus-Plattform CODE-DE, Andreas Miller (DLR)

17:45 Uhr Vorfiihrung Code-DE

Donnerstag, 16. Marz 2017
— Nachgang der Hauptveranstaltung
Schulung: "Code-DE,, (ausgebucht)

i DLR




Egbert Scwarz

German Aerospace Center (DLR)
German Remote Sensing Data Center (DFD)

Kalkhorstweg 53
17235 Neustrelitz

Phone: 03981/480-149
Fax: 03981/480-299
E-mail: Egbert.Schwarz@dlr.de



