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Copernicus Weltraumkomponente: die Sentinels...

o

‘ S1A/B: Radar Mission 3 Apr 2014/25 Apr 2016
4

5
@ S2A/B: High Resolution Optical Mission 23 June 2015/2017

&

‘ S3A/B: Medium Resolution Imaging and Altimetry Mission 16 Feb 2016/2617

i

S4A/B: Geostationary Atmospheric Chemistry Mission 2021/2027

S5P: Low Earth Orbit Atmospheric Chemistry Mission

S5A/B/C: Low Earth Orbit Atmospheric Chemistry Mission 2021/2027
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... eine langfristig operationelle Perspektive
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Copernicus Weltraumkomponente: Contributing Missions
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https://www.spacetelescope.org/extras/logos/esa_solid_blue/
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Copernicus Sentinel-1

" Datenkontinutitat zu ERS und ENVISAT

« 7 Jahre Missionsdauer, Kapazitaten fir. 12 Jahré'
« 6-Tage Wiederholzyklus am Aquator mit 2 Satelliten
 (C-Band Radarmission fir Ozean- uhd Landanwendungen

sowie Katastrophenhilfe und -management
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Sentinel-1 Aufnahmeplanung

Agriculture

SENTINEL 1

SENTINEL-1A - OBSERVATION SCENARIO 03.05.2016 - 15.05.2016 (CYCLE 78)
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https://www.spacetelescope.org/extras/logos/esa_solid_blue/
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Sentinel-1 Map: Greenland
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%
Nagler et al., 2015 E o Product:

IO 250m pixel spacing

i Method:
e Offset Tracking

Period

S1 Greenland Campaigns
2015 & 2016

some scenes 2014

Data Source

1 S1IWS SLC HH

>3100 Scenes

>67 000 bursts

@S ~330 pairs of tracks (12 d)
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https://www.spacetelescope.org/extras/logos/esa_solid_blue/

innovat .
i Sentinel-1 for Aquaculture @esa

Nearly 4500 cages detected over 6 months

Sentinel-1A detected fish cages in the Western Mediterranean Sea

: ; %2 )""-‘-_,,-".rp

9 4‘172 FISH CAGES IN THE WESTERN O

------- ESA SMART Project (Sustainable
h i Management of Aquaculture
through Remote sensing
Technology)

? Nearly 4500 fish cages detected in

- B T the western Mediterranean Sea by
55T Medspiration 01/09/2015 (deg.C) s . ‘ : . .
o mmm o - __ - .. Sentinel-1 and other satellites
17.0 224 31 g ' Soahass E sasbroam cages, St Pauts Bay (Malta)

168 N z2o0 By Frank¥incentz, via Wikimadia Conmens.

195 [N 278
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Sentinel-1 Anwendungsmaoglichkeiten

Harvested between 2311
plonted agsin between 5 and
B Harvested between 17-12end 10-01-2015

DLR
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Copernicus Sentinel-2

- 7 Jahre Missionsdauer, Kapazitaten fur 12 Jahre

5-Tage Wiederholzyklus am Aquator mit 2 Satelliten
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Sentinel-2: 13 Spektralbander
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Vergleich von Sentinel-2/Landsat-8 Spektralbandern

[11] [ ] }Sentinel—: ©
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Source: http://landsat.usgs.qov/L8 band combos.php

Pre-flight cross-calibration took place, post-flight campaigns planned
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http://landsat.usgs.gov/L8_band_combos.php

Sentinel-2 Aufnahmeplanung

S/ ___Irent yzacquisition on any |
7/ pOssiBle orbit,
- =10 days at equator

"o 78 dayslite

niid-latitude

Currenti":y acquisitien 6n 1 out = .:_._Currently acqwsmon on 1 out
of 2 OSSIBIE Orbits = e Of 2 p055|ble orbits
= A0 e atequator [5 days | ¥ 20 éays 2! _e_quator
with S2B%

[10 days before year én_di'2016 Q2-Q3 2017'] [10 days before yEars end 2016
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Ob ti lan KML i
v" All land surfaces (-56° and +84° latitude); pu;ﬁg\ri(;oarl o ’

v Major (greater than 100 km? size) and EU islands; httos://sentinels.copernicus.eu

v/ Coastal (20km off the coast) web/sentinel/missions/sentinel-

2/acquisition-plans

v inland waters, Mediterranean Sea and all closed seas;



https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-2/acquisition-plans
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First CCl Land Cover Sentinel-2
TOA reflectance composite over Africa

Max-NDVI composite
of TOA reflectance

Sentinel-2 images
acquired from Jan

to April 2016 = 4 months
of data

( ~32 TByte)
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https://www.spacetelescope.org/extras/logos/esa_solid_blue/

Crop Parameter Retrieval over time: S2
and L8
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Crop Parameter Retrieval over time

b | Map key

Landsat 8
Jul 31, 2015

Leaf Area
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Crop Parameter Retrieval over time

b | Map key
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Aug 06,2015

Leaf Area
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Crop Parameter Retrieval over time
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Crop Parameter Retrieval over time
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Crop Parameter Retrieval over time

Landsat 8
Sep 17, 2015

Leaf Area

Leaf Area development for selected maize fields
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Sentinel-2: Erfassung von Schwebstofffrachten im
Armelkanal
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. _ ~
Copernicus Datenqualitat & Menge Cesa

...ein Quantensprung

/ Sentinel-1 o \

> 5 d luti R Sentinel-3
JELic rangf-: g uon » 20 m ground range resolution entinel-
> 250 km swath. W'd_th > 100 km swath width (Imaging » 21 spectral bands (OLCI)
(Interferometrlc wide swath mOdE) mode) » 750 km swath width (SLSTR)
» 6 days repeat cycle (with 2 > 35 days repeat cycle » 2.9 cm total range error (sea
satellites) » Up to 100 Mb/s space to surface)
» 2 x 260 Mb/s downlink data rate ground data rate » 450 Mb/s space to ground data
» 7 years design lifetime > 5 years design lifetime
(consumables for 12 years) > Nadir SAR mode
» Reduced sun glint by camera tilt
(in west direction)
Envisat
Landsat-8 SPOT-5 Sentinel-2 > 18 spactrel bande (MERIS)
Launch » S00 km swath width (AATSR)
(most recent) 2013 2002 2015+ *» 3.1 o total range error (Sea
surface )
Earth Coverage
16 26 5 » Up to 100 Mb/s space to
(days)
ground data rate
*
Swath (km) 185 2*60 290 > Mo nadir SAR mode available
Multispectral 8 MS + 1 PAN + (RA-2 pavioad)
Bands 1 TIR 4 MS + 1 PAN 13 MS I\ |
Ground 15, 30 5, 10, 20 10, 20, 60

Resolution (m)
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Anstieg der Nutzerzahlen bei der ESA

Number of
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>36,000 self-registered users on Copernicus missions | @ sentinel-2a
| open access data hub
1 (throu
ESA missions & swarm
G proba-v
data lusers _
sentinel-1a
| Brerws. @ povac A& envisat
2008 2009 2010 2011 2012 2013 2014 2015

A steady increase of users
consequence of Data Policy and Mission Operations Concept:

systematic observation, acquisition, processing and dissemination
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Datenzugang

Satellitendaten: Copernicus-Dienste:
www.Spacedata.copernicus.eu WWW.COopernicus.eu
Ab Q4/2016 auch Uber oder:

CODE-DE, Info:

www.d-copernicus.de \\WWW.d-CODernicus.de /

i DLR
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Woher bekomme ich derzeit die Daten?

Copernicus Core Ground Segment
and Services

. __ EO Data Users — ” o
Copernicus L@h o»ha 2o E= R
Service Entities HM 4t R A

QA Sentinels:

https://scihub.copernicus.eu/dhus

API*:

. . Open Data Protocol (OData)
circulation pAC

network

Open Search (Solr)

¥ J

Commission delegated regulation (Nov. 2013):
Sentinel Core PDGS “Free and open access to all Copernicus data”

Archives

dissemination
network

F i
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Copernicus Ground Segment Elements und CollIGS

Copernicus Core Ground Segment National/Collaborative Ground Segment
and Services CODE-DE
C ] EO.Data Users Exoloitati q
opernicus 5 xploitation an
Service Entities |- FEREE 1A Value Adding Entities
Copernicus Data and Exploitation
Platform
Il Information Systems
& Services
Data and Product
. . —— Access )
circulation pAC
network .
Processing
Archive
Ingestion
dissemination
network
1 1
Sentinel Core PDGS Acquisition Station, Third Party
EDRS Data
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CDDE DE Copernicus Data and Exploitation Platform
= H B

Contributing Lopg‘-Terfn._Archive Copernlcus- |
Missions D-SDA g’ ¢ Value Added-
@ AIRBUS Wi Product

DEFENCE & SPACE

’ o . . Dungee
Search, Visualisation, cSwW
Access and Download
i s2 900 75 Open
s3 1200 100 = Search
Summe 3000 250 - Edinburgh g :
__________________________________________ W*S
Data Processing Serviceincl. | ; 7 mwle;ttp(s)
Toolboxes, Proc. Modules, Orchestration Portal™ Sy
(User/Service driven) o = email
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Archivkonzept — Rolling Archive und Reload |

| Mission [ leveland Product [Size[TB] | RetentionTime[Months]
e Central Europe Europe Global
L1 SLC 15 36 12 0
I iGro 30 36 12 1
I 12 0cN 5 - - 6
[ Sentinel-2 WKV 230 36 12 1
[Sentinel-3 WENI4 50 36 12 1
B L2s1sTR 50 36 12 1
I L2syN 10 36 12 1
I 2ve 10 36 12 1
EETEETE L1 TROPOMI 100 - - 1

CODE-DE “Sentinel-Rolling Archive”

» Speicherkonzept wird an die tatsachliche
Nutzung angepasst.

7 >z

s d 40N
Central Europe CDDE DE

HEEEEBR

o




DLR.de < Folie 30 > Copernicus fur die Wissenschaft > G. Rof3ner, DLR > 30. September 2016 - Halle

Prozessierungsumgebung %{}
\

CODE-DE Paradigma: Prozessoren zu den Daten

» Kein Download von grof3en Datenmengen mehr notwendig.

» Immer Verfligbarkeit der neusten Datensatze.

» Direkte Verflgbarkeit von Tools und Prozessoren.

» Nutzer kann eigene Projekte/Daten/Prozessoren mitbringen und wenn

gewulnscht anderen zur Verfiigung stellen.

i DLR
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Datenprodukte

Wolkenfreies Sentinel-2 Produkt (Deutschland, Update 14-tagig)

Flexible Kachelung

Multi-temporale Features (Sentinel-1 + Sentinel-2)

Wasserqualitatsprozessor

7 I';

RGB NDVI max-mean-  RGB NDBI-max, NDVI-max
min 2014-2015 and NDWI-mean 2014-2015

DLR
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Stand der Beteiligung der deutschen Wissenschaft

> 3000 deutsche Nutzer fur Datenzugang der Sentinels
registeriert

Beteiligung an wiss. Workshops, Konferenzen, etc.

Forderprogramme der EU und des DLR
Raumfahrtmanagements

Beteiligung an Auftrdgen der ESA

Wissenschaftsworkshop beim Nationalen Forum flr
Copernicus 2014

HGF-E&U Ansprechpartner/innen benannt
» Workshop am UFZ (Marz 2017) zu Fernerkundung

 Diverse Fordermaoglichkeiten:
* Nationales Programm
« BMBF-Programme

« ESA
« EU H2020 Space und andere
DLR : i |

'y VA



- s ,_
= WAL ; '_,'”. i 5
:. L] , L] '
o> - g ThEEL £ i o
- _,i' LY ; .I 3 A =
. http://sentinels.copernicus.eu- b yya
! \\'.c.-r'-'-. - L '-1'\- ¥ : : -.a- | k- 2 - '
« : L e
8 - ? o
Hﬁi , 1 r '-.!f_ & v, X
e - - - o
- B _:l = = -.:"f o :r _.__,_ ; - = |
_;'-J Ll N ; “u : o 'E' &
- I‘I L '-E'. 1
8w e , ;
B A » . . 3
£ i as 3 = L (ol e 5 ’
N “ - : e Y - !
¥ ™ % %, b s ; s . .l.
Icf..l: L § !: 'i__..;‘. I - ¥ - i
iy P e 4# Godela Rof3ner
o« : 4 '
. W o, P """ DLR Raumfahrtmanagement
e | P . T godela.rossner@dlr.de
WL e hames RS N SN 0228 447-592

“Berlin - e R,
Contains modified Copernicus Sentinel data Weitere Information:
s [2015], processed by ESA ™ g,

www.d-copernicus.de

: ' www.dlr.de

e

. °F


http://www.d-copernicus.de/
http://www.d-copernicus.de/
http://www.d-copernicus.de/
http://www.dlr.de/

	Copernicus – Möglichkeiten und Perspektiven für die wissenschaftliche Nutzung
	Was ist Copernicus?
	Copernicus Weltraumkomponente: die Sentinels…
	… eine langfristig operationelle Perspektive
	Copernicus Weltraumkomponente: Contributing Missions
	Copernicus Sentinel-1
	Sentinel-1 Aufnahmeplanung
	Sentinel-1 Map: Greenland�
	Sentinel-1 for Aquaculture �Nearly 4500 cages detected over 6 months
	Sentinel-1 Anwendungsmöglichkeiten
	Sentinel-3
	Sentinel-2: 13 Spektralbänder
	Vergleich von Sentinel-2/Landsat-8 Spektralbändern
	Sentinel-2 Aufnahmeplanung
	First CCI Land Cover Sentinel-2 �TOA reflectance composite over Africa
	Crop Parameter Retrieval over time: S2 and L8
	Crop Parameter Retrieval over time
	Crop Parameter Retrieval over time
	Crop Parameter Retrieval over time
	Crop Parameter Retrieval over time
	Crop Parameter Retrieval over time
	Sentinel-2: Erfassung von Schwebstofffrachten im Ärmelkanal
	Copernicus Datenqualität & Menge �…ein Quantensprung 
	Anstieg der Nutzerzahlen bei der ESA
	Datenzugang
	Woher bekomme ich derzeit die Daten?
	Copernicus Ground Segment Elements und CollGS
	Foliennummer 28
	Foliennummer 29
	Prozessierungsumgebung�
	Foliennummer 31
	Stand der Beteiligung der deutschen Wissenschaft
	Foliennummer 33

