Copernicus und CODE-DE (German Copernicus
Data and Exploitation platform)

Michael Schmidt

DLR (German Aerospace Center) — Space Administration
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— ESA-Ministerratskonferenz 2019

eutschland investiert 3,3 Milliarden Euro in die
uropdische Raumfahrt und ist starkster ‘
eitragszahler der ESA

28. November 2019
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Deutschland sorgt fir die Zukunft
der europdischen Raumfahrt

* Bundesministerium
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Scheuer; Deutschland starkt seine
Fiihrungsposition in der

# Erdbeobachtung
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PRl Copernicus unverzichtbarer Beitrag fiir Datenautonomiel- BMVI stellt 594 Millionen
SRS Euro fiir neue (Copernicus) Weltraummissionen \\~ P

Bil S ==




+
Y

Spacel9!

Total
Subscriptions
by
Contributor
14.4 B€

1.8 B€
Copernicus
Space
Component

{=esa

Deutschland ist mit 22,9 %,
3,3 Mil. € starkster Beitrags-
zahler der ESA, gefolgt von:

FR: 18,5 %, 2,66 Mil.€
i IT: 15,9 %, 2,28 Mil. €
Uk: 11,5 % ,1,65 Mil. €

(CSC)
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Das Copernicus Programm — Die Weltraumkomponente

Copernicus Sentinel Launches . d:esa
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Copernicus @ ESAs Space19+

6 “High Priority Candidate Missions”

1
Anthropogenes

CO, Abbildendes %
Spektrometer *

Oberflachen-
temperatur

Polare Eis &
Schnee
Topographie

Hyperspektral-
mission

Passive % | L-Band
Mikrowelle e




+ Kontinuitat!
Evolution der Dienste
+ Bodenbewegungsdienst
+ CLC+
+ Coastal Service
+ Snow and Ice Service
- P + Progamm-DEM
Lndbonioing S (10m/30m/90m)
+ Kulturerbe

Monitoring the State of the
Earth System Environment ...

| ,Copernicus 2.0"

Marine Environment
Monitoring

Q . Opermwcdlgr Climate Change
R
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(opemics

Atmosphere Monitoring
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.. SIX cross-cutting
Thematic Services

Security
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Nationale Copernicus Strategie und Arbeitsprogramm
Ziele

1. Orientierung an Nutzen und Bedarf

2. Wachstumsimpulse fur die deutsche Wirtschaft
:l.

3. Starkung internationaler Zusammenarbeit
"\

4. Beteiligung der deutschen Industrie, Wissenschaft und
| Institutionen
| Die Copernicus strategle der ‘

| Bundesregierung

5. Sicherung der Nachhaltigkeit und Weiterentwicklung von
- Copernicus
\

089 oY ?
\i‘ Nationales Copemnicus l:j
\ Arbeitsprogramm e
|

o
Zugang zu _ _ _
Kabinettsbeschl Daten und NN M Copernicus in
Boesony Diensten [ h”"f‘ ) E“’°|I°a
gewihrleisten ool gestalten
entwickeln
https://www.d-copernicus.de/programm/strategie-der-bundesregierung/
i DLR
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Copernicus in Deutschland

Fachkoordinator*i DDE |DE]

De|

Dr. Michael Hov

v michael.hovenbitzej
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Framework Partnership Agreement on Copernicus User
Uptake (FPCUP)

 FPCUP ist eine spezifische Malkhahme der ‘User Uptake Strategy
der Europaischen Kommission (EC)

» Fordert Mal3nahmen zur Nutzergewinnung (,User Uptake®)
Copernicus-Daten und -Services

 Laufzeit: 2018 — 2022
« Konsortium: 48 Partner aus 23 Landern; DLR: Projektleitung

» Konsortium schlagt EC user uptake Mal3nahmen in jahrlichen
Arbeitsprogrammen vor (Budget: 5 — 9 Mio. €)

» EC finanziert Maldnahmen mit bis zu 85% = Eigeninteresse der
Partner notwendig

« Aktuell; 70 laufende Mal3nahmen

4 _lll ﬁ
\_opernicus
FPCUP




FPCUP

Forderfahige MaBRnahmen:

1. Informations- & Fortbildungsmalinahmen
2. Aufbau aktiver Nutzerdialoge

3. Downstream-Anwendungen & —Services
4. Innovationsmallnahmen

far:
* Nationale & Internationale Nutzergewinnung
» Geschaftslosungen, innovative Produkte und Anwendungen

Beteiligungsmoglichkeiten?

» Einreichung von MalRnahmen zur Nutzergewinnung zusammen mit (einem)
Konsortialpartner(n)

» Beteiligung an Ausschreibungen Kontakt: Dr. Julia Réhri
« Teilnahme an Veranstaltungen Julia.roehrig@dir.de

i DLR




Nationale Copernicus MaBRnahmen 2020-2024

BZZperniCus
/Vo,,:mt'”acb
20 79 mbe,yb Uf)g..
Vernetzung - Projektbiiros erganzen nationale ~ Frisy 17e<’en,be
Fachkoordination '02.202;

Forderprojekte -
Kleine Pilotvorhaben, Leuchttirme, Beratung

CODE-DE -
CODE-DE Phase 2

Kpntakt: Lena Schuyltz-
Lieckfeld

Lena.Schultz-Lieckfeld@dlr.de

https://www.d-copernicus.de/fileadmin/Content/News/4_Bekanntmachung_BMVI_Copernicus_2019_final_04122019.pdf
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CODE-DE.org

* Initiated: 01.07.2016 (online since
03.2017)

* Phase 2 will start April 1, 2020,
financed until October 2024

* Open View and Discovery Service
» Download after self-registration

* On-demand processing access:

» Free-of-charge & for selected
“applications” with user support

» Scalable processing environment
also for any third party users e.qg.
using the Open Telecom Cloud

» Limited number of open
processing resources

i DLR

The Copernicus Data and Exploitation

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

aEn
EEE MARKETPLACE
aEe

DATASETS

PROJECTS

SERVICES

PROCESSORS

Latest News

August 28, 2017 - 10:24
Return to nominal Sen
(relates to Mews of 171

August 24, 2017 - 12:00
Maintenance on Thurs
15:00 (UTC)

August 17, 2017 -10:24
Temporary unavailabi
August 2017)




CODE-DE.org

Initiated: 07.2016 - online since 03.2017. Running until March 31 2020 @ DLR — DFD

From 1.April 2020 CODE-DE operated by CloudFerro

« Without registration

Discover Browse Help/FAQ
« With (self) registration

Download Process Command

» Selected users -> contact RFM

HIMARKETPLACE

Die Copernicus Data and Exploitation
Platform - Deutschland (CODE-DE) ist
der Nationale Copernicus Zugang fur die
Satellitendaten der Sentinel-

Sate eil

atio
Dienste.
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Sentinel-1

Aktuelles N

1. Mai 2019 - 10:00

CODE-DE partielle Downtime
(UMS/Nutzermanagement): Wartung/Update am
Dienstag, 07.05.2019 von 09:00 bis 12:00 Uhr (CEST)

18, Mérz 2019 - 9:00
Geohazard Supersites TerraSAR-X Download
Service

13 Mérz 2019 - 9:00
CODEDEV stellun, gd Sch nlll n fiir 5 h
Downlo:

VFOSSGISZ(HYK fe am 14 Marz 2{)19
H'I'W




DEUTSCH RaRl=RES

Filter Ebenen

{ ZEITLICHER FILTER ~
| Karte und Filter verwenden denselben Zeitraum
2018-09-15 12:47:45 - 2018-09-2912:47:45
Start

2018-09-15 12:47:45 #

Ende

RAUMLICHER FILTER ~

Koordinaten sind in Grad angegeben (geographische
Linge und Breite) WGS84

Filter verwendet den sichtbaren Kartenbereich
3.30 - 46,00 - 1771 - 5628

Zeichnen

Punkt Rechteck Polygon

Aal -

T T

i iO:I

Eine Ebene zur Anzeige ausgewihlt 150/1059 »

BOA

Zusatzlich 150 laden

2018-09-29
10:20:21

2018-09-29 2018-09-29
10:20:21 10:20:21

2018-09-29 2018-09-29 2018-09-29
10:20:21 10:20:21 10:20:21
2018-09-29 2018-09-29 2018-09-29
11:08:29 10:20:21 10:20:21

2018-09-29
1090191

2018-09-29 2018-09-29

10-20-21 10-20-91

Alle auswihlen




CODE-DE.org Big Data Processing — Calvalus

Processors

» system-provided
processors
 user-provided
processors

Public cloud
 Sen2Cor
« BandMath

Private cloud
* Docker
* Virtual Maschine

DLR

W show predefined file sets

[ show my outputs || and of other users
Sentinel-2 MSI - Level 1C (Top-of-Atmosphere Reflectance)

Match-up Analysis

Sentinel-1 SAR - Level 1 (Single-Lock Complex)

Sentinel-1 SAR - Level 1 (Ground Range Detected)

Sentinel-1 SAR - Level 2 (Ocean Product)

Sentinel-3 OLCI - Level 1B FR (Top-of-Atmosphere Radiance)
Sentinel-3 OLCI - Level 1B RR (Top-of-Atmosphere Radiance)
Landsat 8 OLI and TIRS L1 (Examples)

MERIS FSG L1B (Examples)

Show Help

L3 Processing

Regions
Requests

Productions

® By date range
Start date:  |2017-06-01 |
End date:  [2017-06-30 |
O By date list
2017-06-01

2017-06-02
2017-06-03

* O countries

F [ water

30 days

Add a

" [ AdminAreas

% Bundesministerium
fir Verkehr und
digitale Infrastruktur

Name Sentinel-2 MSI - Level 1C {Top-of-Atmosphere Reflectance)
Type: $2_MSI_L1C

Start Date: 2017-01-01

End Date: 2018-12-31

Region name: global

Geo Inventory: Yes

Temporal Filter Spatial Filter

O No filter O No filter (global) @ By region

Karte  Satellit &2

(anale
Kartendsten Mutzungsbedingungen  Fehler bei Google Maps melden

user regions

Input Files

File count:

My processors
1 System processors

Processors of ot

ers M Highest version
[ Matching input type

<none=>
Atmospheric comrection with Sen2Cor for 52 v2.4.0

Paste from catalogue

Clear selection

Level-2 Processor Level-2 Parameters




Processing example of northern Germany:

CODE-DE Processing
in Calvalus:

<parameters>
<ndviExpression>
(BSA - B4) / (BSA + B4)
</ndviExpression>
</parameters>

Sentinel-2, Normalised Differenced
Bands 4/5/7, April 8, 2019 Vegetaion Index (NDVI)

DLR




CODE-DE.org - Online Data Discovery and Access

Dataset Retention Times
Red brackets: currently set retentions time

Level and Retention Time [Months]
Product

Central Europe Global
Europe

Sentinel-1 SAR L1SLC 36 12(1,5 0 (8d)

SAR L1 GRD 36 12 1

SAR 12 OCN . = 6(12)

MSI L1C 36 12 1

™SI L2A 36 14d ad Since
Dec 2018
inel
Se ntl ne '3 oLcl L1 36 12%(24) 1 *NRT
products will
o .o
Low-resolution browsing — — D be evicted
after 8 days
when a NTC
OLCI&SLSTR L2 SYN - - 2 product is
...... available for
- i
pre oo
E aquisition.
- P
3 - - OLCI&SLSTR L2 VGT-P, - =
VGT-S
: miwz_—m WL
- SLSTR L1 36* 12* 1
- SLSTR L2 36 * 12* 1
_ SRAL L1 36 12* 1
- SRAL L2 Land 36" 12 1
TROPOMI L1 TROPOMI - - - Since
Jan 2019
TROPOMI L2 TROPOMI - - 1(36) Since
DLR Jan 2019




BigDataCube Pilot: Datacube Analytics as a Commodity

= On-demand datacube analytics @ CODE-DE

— OGC datacube standards: WCS, WMS
— Public / private datacube federation

= Sentinel 1 and 2 data, ~400 TB

~ + wind speed and sea state (DLR SAINT)
- + DTM/DEM (cloudeo)




How to integrate WCS requests into a python script

You can install required Python libraries for demos with the pip tool hitps /pypi org/project/pipd. //5, /g BlgnataGUbe
/
< cloudeo
In [ 1: [# Tnstall reguired libraries
pip install requests I
pip install owalib ranaman
pip install numpy I
+ The reguests library can be used to send requests to server and parse result (if in XML) manually.
‘ , JACOBS
: UNIVERSITY
In [ 1: | # Using regquests library teo send GET/POST ragquests Lo SeIVer
import reguests
# Set base url which can be nsed in further code sxamples
# Display result directly
Image (data—response.content)
cut[5]

Nach IP 300 verschiedene Nutzer
Mit bis zu 2500 Zugriffen pro Tag

i DLR




Search and download scripts

https://github.com/dIr-eoc/code-de-tools

The scripts are located in the bin/ subdirectory. The script header contains instructions on how to use. For convenience the
usage help is listed below.

code-de-query-download.sh

Performs an OpenSearch query and downloads the found products.

USAGE:

. /code-de-query-download.sh -c|--condition=... [-b|--baseurl=https://catalog.code-de.org] [-o|--curlOpts=curl-option
--condition is the full OpenSearch query, for example:

-c¢ 'parentIdentifier=EOP:CODE-DE:S2 MSI L1C&startDate=2018-06-04T00:00:00.000Z&endDate=2018-06-04T723:59:59.993&b

--user in the form username:password (alternatively use --curlOpts='--netrc-file...myNetRc...file'
--baseurl of the CODE-DE services (default is https://catalog.code-de.org)
--curlOpts allos specifying special curl options like -o="--progress-bar --netrc-file=...myNetRc...file'

--limit the amount of products to be retrieved (default=58, max=5880)

--parallel count of retrievals, WARNING: do not overload your system and network (the server might limit you to 2
--noTransfer to test the query

4 | 1 ;

Output products are placed in the current directory.

Example

%

code-de-query-download.sh -c¢ 'parentIdentifier=EOP:CODE-DE:52 MSI L1C&startDate=2018-06-04T00:00:00.0007&endDate=201



Aktuelle Nutzer - Dezember 2019

ﬁ Individual
2.299 CODE-DE Nutzer Pcowh
(1.842 National) o

Other
. Federal Authority
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Zeitliche (rechts)
und raumliche
Verteilung der
heruntergeladenen
Daten (November
2019: Bild unten)

The density of d ide (01.11.2019 - 30.11.2019)

The density of complete downloaded products over Europe (01.11.2019 - 30.11.2019)

-> hoher Download
von S3 Daten in den
vergangen Monaten
von eigém Nutzer aus

90.000

£0.000 Number of downloaded products by mission —51 63594
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Produkt downloads nach Region der vergangenen 4 Monate mit Top Downloads:
USA, Deutschland und Finnland

calegory
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e
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64
w120
164
175
W 420
W 1030
W 3480
W 21050

category

m4
ms

10
m1i

m23
m26
3
42

W 145
w161
n177
W 2403
W 3159
W 32531
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e
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September 2019

Oktober 2019
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md5
n77
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97
1244
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W 14988
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i

2
u3
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5
7

8
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13
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CODE-DE Phase 2 —ab 01.04.2020 B —-i---.'---__---:,""f'"'"n,:',:r;ﬂ:

User

/| \

3
CODE-DE
Portal & Ul
Data access APl-s . reference EO Data | Data access APl-s .
whmswmrs  P1OSCSNg AP Catalog wMswmMTs  PTOSsEIng AR
53, NFS 53, NFS
reference
n Partial replication n *
Openstack Openstack
laas cloud laas cloud Tools
\Da " " Data ingestion
da ingestion,
Warsaw Zone 9 —_ Frankfurt Zone
-&'
EO-Data

System Architektur mit CODE-DE Server in
Frankfurt und Anbindung an CreoDIAS in
Warschau.

Erfallt BSI Richtlinien

i DLR




B Inbox (335) -

< @ EO Browser

Q, Search := Results  Visualization % Pins

Data sources:

W Sentinel-1
H sentinel 2
W Lic
E oA
Max. cloud coverage: {3 ——

W sentinel-3
M Sentinel 5P
M Landsat

W Envisat Meris
B MoDIS

M Proba-V

M GBS

Time range:

BY 2019-11-06 B8 2019-12-06

Theme: &

1 up for all features
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< @ EO Browser

Q, Search

Results
Showing 4 results.

Sentinel-2 L2A

Sentinel-2 L 2A

Sentinel-2 L2A

i= Results

& Visualization

£ 2019-12-04
© 10:46:45 UTC
& 388 %

2 EPSG:4326
1] 31UGS

£ 2019-12-04
© 10:46:43 UTC
& 461%

2 EPSG:4326
(17 32ULB

g5 2019-11-29
© 10:46:50 UTC
& 899 %

[2] EPSG:4326
[ 31UGS

Free sign up for all features

Powered by ¢
v2.19.21
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< 95EOBrowser £ Login.
Q, Search :=Results f Visualization X Pins

SENTINEL-2 L2A - X

4« B » 2019-11-30

ne

vigrﬁ divalle 5

Custom : o . T
Create custom rendering &

True color
Based on bands 4,32

Scene classification map
Classification of Sentinel2 data as result of ESA's Scene
classificaiton algorithm.

False color
Based on bands 8 4.3

False color (urban)
Based on bands 12,114

NDVI

Based on cembination of bands (BS -

Moisture index
Based on combination of bands (BSA - B11)/(B8A + B11)

SWIR
Based on bands 12.8A.4

Free sign up for all features

Powered by Sine with contributions from the European Space Agency @
v2.19.21 ~

oo a0 oocsieciviz cover UM SCRIPT CONTEST o




CODE-DE Phase 2 data availability
| Dsases | Products | instument | LocallyHeldinWarsawZone |

Full archive

Shared Computing

ReSSO u rces a re Sentinel-1A & Sentinel-1B RAW SAR C-BAND Last 6 months

avaliable, predominately sLc B0 P
for public services i ——
Sentinel-2A & Sentinel-2B MSI - Orderable */**
L -G:cr:ede"'
Guidelines need to be LSLSTR | SISTR
L1 OLCI OLCl
developed how to use
he cloud ressources! e A
t . Sentinel-3A & Sentinel-3B L2 SLSTR Full archive
(LSTMVST) SLSTR
L2 OLCI QOLCI
L2 SRAL SRAL
L1B
B CCM ) ) 5'13{;1_1-' ™ Coverage of Europe, (1984-2011)
- Copernicus Dienste
Landsat-7 L1E’ (I3.11_T. ETM Coverage of Europe, (1999-2017)

L1T.L1GT  OLI, OLI TIRS Coverage of Eurape, (2013- present)
# * Can be ordered from ESA via EO Finder
DLR ** If L2A does not exist in ESA archive, it can be processed by CF with sen2cor

*** Kept in rolling cache of 1PB




