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Die Europaische COPERNICUS Mission — Eine neue Ara in der Erdbeobachtung
Sentinel 1 Sentinel-2 Sentinel-3 Sentinel-4 Sentinel-5
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Gpernicus

Copernicus Sentinel Data Policy Eesa

Sentinel Data Policy =

FREE, FULL and OPEN access

through an easy- to-use internet portal

ESA’s Sentinel Data Policy is in coherence with the
overall EU Copernicus Data and Information Policy,
now in force (Delegated Act)

Sentinel 1 Sentinel-2 Sentinel-3 Sentinel-4 Sentinel-5
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Sentinel 2- Monatsmosaike 2017
fir Niedersachsen
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Start des Sentinel-3A am 16 Februar 2016.
Start des Zwillingssatelliten Sentinel-3B am 25 April 2018 (hdhere zeitl. Aufldsung)
Verfligt Gber Insgesamt vier verschiedene Instrumente an Bord
Gewicht: 1150 Kg
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Sentinel-3

* Ocean and Land Colour

Microwave Ocean and

Instrument (OLC') Radiometer Land Colour
Instrument
Sea and Land
Surf:
* Seaand Land Surface T porsiive
Temperature Radiometer Radiometer

(SLSTR)

* Synthetic Aperture Radar
Altimeter (SRAL)

X-vand

: Anenca
-
| DORIS
- : Antenca
>
(MWR ) SAR Radar

Altimeter

* Microwave Radiometer
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Sentinel-3 - Ocean and Land Colour Instrument (OLCI)

* Insgesamt finf push broom scanner (CCD) mit einer Streifenbreite von 1270 km
* Raumliche Auflésung: max 300m

Mumspec(ral earth cbservanon satellite sensors in lhe visual range

TECHNISCHE
UNIVERSITAT
DARMSTADT

Quelle: Imagico 2018
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Quelle: Donlon et al. 2010, Remote Sensing of Environment
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Band
Oat
0Oa2
Oa3
Oa4
0Oa5
0Oab
Oa7

Oa8

0Oa9

0Oa10
Oat1
Oal12
Oa13
Oat4

Oa15
Oa16

Oa17

Oa18
Oa19

0a20
Oa21

A centre

[nm]
400
412,5
412,5
442
510
560
620

665
673,75
681,25
708,75
753,75
761,20

764,375

767,5
778,75
865
885
900

940
1020

Width
[Nm]
15
10
10
10
10
10
10
10
75
7,5
10
75
25
3,75
25
15
20

10
10

20
40

Function

Aerosol correction,improved water constituent retrieval
Yellow substance and detrital pigments (Turbidity).

Chl absorption max., Biogeochemistry, vegetation

High Chl, other pigments

Chl, sediment, turbidity, red tide.

Chlorophyll reference (Chl minimum)

Sediment loading

Chl (2nd Chl abs. max.), i yellow substance/ ion

For improved fluorescence retrieval and to better account for smile together with the bands 665 and 680 nm
Chl fluorescence peak, red edge

Chl fluorescence baseline, red edge transition.

02 absorption/clouds, vegetation

02 absorption band/aerosol corr.

Atmospheric correction

O2A used for cloud top pressure, fluorescence over land.
Atmos. corr./aerosol corr.

Atmos. corr./aerosol corr., clouds, pixel co-registration.

0000000000000 |
Sentinel-3 - Ocean and Land Colour Instrument (OLCI)
» Spektrale Auflésung: 21 Kanéle (1=400 — 1020 nm)

TECHNISCHE
UNIVERSITAT
DARMSTADT

Water vapour absorption reference band. Common reference band with SLST instrument. Vegetation monitoring.

Water vapour absorption/vegetation monitoring (max. reflectance)

Water vapour absorption, atmos./aerosol corr.
Atmos./aerosol corr.
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Sentinel-3 - Ocean and Land Colour Instrument (OLCI) S TECHNISCHE

UNIVERSITAT
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Sentinel 3 OLCI

Testaufnahme vom 01 Marz 2016

N
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Sentinel-3: Sea and Land Surface Temperature Radiometer

Quelle: ESA
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Sentinel-3: Sea and Land Surface Temperature Radiometer TECHNISCHE
DARMSTADT
Quelle: ESA
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Sentinel-3: Synthetic Aperture Radar Altimeter (SRAL) UNIVERSITAT
DARMSTADT
» Aktives Radar Altimeter
» Laufzeitmessung mittels Ku Band
» Zusatzliche lonosphéarenkorrekturen durch die Verwendung eines C-
Bandes ( zweite Frequenz)
* Ré&umliche Auflésung : max ~ 300 m ( SAR-Mode)
N
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Sentinel-3 SRAL.: Zeitl. Variation des Meeresspiegels
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Sentinel 3 - footprints TECHNISCHE
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1400 km SLSTR (nadir)
740 km SLSTR (oblique)
1270 km OLCI

Quelle: Donlon et al 2010 _Remote Sensing of Environment
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Sentinel 5 P Anwendungen

Srickstoffdioxid- Konzentration
Uber Europa
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Sentinel 5 P Anwendungen

Ozon-Konzentration weltweit

Quelle:ES
A

o
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Sentinel 5 P Anwendungen T

Kohlenstoffmonoxid weltweit

Quelle:ESA

N
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Landsat Satelliten (USA) TECHNISCHE
UNIVERSITAT
DARMSTADT

» seit 1972

» weltweit Bodenstationen

» Vorverarbeitung und Archivierung
* Whiskbroom Scanner

+ Daten kostenlos verfiigbar

http://landsat.usgs.gov/Landsat_Search_and_Download.php

LANDSAT 1 ;
e LANDSAT 2 g |
1975 { =
LANDSAT 3 & -
, e LANDSAT 4 %
‘é S LANDSAT 5
' 1984
1

Landsat 8 ‘K
2013
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Landsat 8 (seit 2013 im Einsatz) OARMSIADT
Zwei Sensoren an board:
Operational Land Imager (OLI)
Nine spectral bands, including a pan band:
Band 1 Aerosol (0.43 - 0.45 uym) 30m
Band 2 Blue (0.450 - 0.51 ym) 30m
Band 3 Green (0.53 - 0.59 ym) 30m
Band 4 Red (0.64 - 0.67 um) 30m
Band 5 Near-Infrared (0.85-0.88 ym) 30m
Band 6 SWIR 1 (1.57 - 1.65 pm) 30m
Band 7 SWIR 2 (2.11-2.29 ym) 30m
Band 8 Panchromatic (0.50 - 0.68 um) 15 m
Band 9 Cirrus (1.36 - 1.38 uym) 30m
Thermal Infrared Sensor (TIRS)
Two spectral bands:
Band 10 TIRS 1 (10.6 - 11.19 ym) 100 m
Band 11 TIRS 2 (11.5-12.51 pm) 100 m
\;i
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TECHNISCHE
Operation swath width spatial resolution Temporal radiometric Spectral UNIVERS ITAT
Or period (km) (m) i r i Spectral (um) bands DARMSTADT
Landsat 1-5 NASA, USA 1972-1992 185 80 (MS), 240 (TIR) 16-18 days 8-bit 0,5-1,1;10,4-12,6 4
Landsat 4,5 NASA, USA 1982- 185 30 (MS), 120 (TIR) 16 days 8-bit 0,45-2,35m ; 10,4-12,5 7
15 (PAN), 30 (MS), 60 0,52-0,9 (PAN) ; 0,45-2,35 ;
Landsat 7 NASA, USA 1999- 185 (TIR) 16 days 8-bit 10.4-12.5 7+PAN
15 (PAN), 30 (MS), 100
Landsat 8 NASA, USA 2013- 185 (TIR) 16 days 16-bit 10+PAN
NASA, USA and 15 (VNIR), 30 (SWIR), 8-bit (VNIR/SWIR), 0,52-0,86 ; 1,60-2,43 8,125~
ASTER METI, Japan 1999- 60 90 (TIR) 4-16 days 12-bit (TIR) 11,65 14
30 (single Pol)
TerraSAR-X DLR, Germany 2007 15 (dual Pol) 0,74- 3,49 11 days Radar
RADARSAT-1 CSA, Canada 1995- 45-500  8-100 24 days Radar
RADARSAT-2 CSA, Canada 2007- 20-500  3-100 24 days Radar
300(Land), 1200
Envisat-1 (MERIS)  ESA 2002- 1150 (Ocean) 35 days 12-bit 0,39-1,04
0,526-0,929 (PAN) ; 0,445~
IKONOS GeoEye, USA 1999- 1.3 1 (PAN), 4 (MS) 3-5 days 11-bit 0,853 4+PAN
0,405-1.053 (PAN) ; 0,43-
Quickbird Digital Globe, USA 2001- 18 0,65 (PAN), 2,62 (MS)  2,5-5,6 days 11-bit 0.918 4+PAN
GeoEye-1 GeoEye, USA 2008- 152 0,41 (PAN); 1,65 (MS) <3 days 11-bit 0,45-0,80 (PAN) ; 0,45-0,92  4+PAN
WorldView-2 Digital Globe, USA 2009- 16.4 0,46 (PAN); 1,85 (MS)  1,1-3,7 days 11-bit 0,45-0,80 (PAN) ; 0,45-1,04  8+Pan
Pleiades CNSE, France 2011- 20 0.7 (PAN), 2,8 (MS) <1 day 4+PAN
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Planet Labs

PLANET CONSTELLATIONS

e 1o
launched

21 In final planne

PLANET MONITORING OFFERINGS

PlanetScope and SkySat Monitoring programs can be tailored to fit your needs.

Image any loc

RGB, NIR,

Archive
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Rotterdam, Netherlands | SkySat | 0.72 m/px | RGB, NIR, pan bands
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Planet Labs

PlanetScope (Dove) Satelliten:
Bodenauflésung ~3 Meter
Hohe zeitliche Auflésung
Kosten auf Nachfrage

Erwerb raumlicher Zuschnitte auf
Stadtgebiete laut Auskunft von planet

mdglich
Quelle: planet.com
N
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ICEYE-X

e S ‘ Skyrocket.de
Iceye radar satellite imagery of less than one resolution showing train cars at a depot near Oklahoma City. Credit: _\‘i
Iceye
CORAmaps
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Capella Space

Quelle: capellaspace.com

=
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. TECHNISCHE
UNIVERSITAT
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....und steigende Datenmengen
Sentinel Nutzerprodukte im ESA Data Hub 2014 2015 2016 2017 2018 2019 | 2020
Jahrliche Volumen [TB] 180 966 (4.490) 6.591| 7.250| 7.469 8.127
Durchschnittliche Rate [Mbit/s] 194 257 | 1194 | 1.753| 1.928 1.987 2.162
4490 TB = 4.490.000 GB
1 DVD =4,7 GB = 955.319 DVD's
Quelle: DLR
<
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UNIVERSITAT
OPLrICUS DARMSTADT
....und steigende Datenmengen
Sentinel Nutzerprodukte im ESA Data Hub 2014 2015/ 2016 2017 | 2018 2019 2020
Jéhrliche Volumen [TB] 180 966 | 4.490 6.591| 7.250 7.469 8.127
Durchschnitiche Rate [Wbitis] | 194 | 257 1753 1.928 1987 2.162
Ubertragung der Daten steigt mit zur
Verfigung stehender Datenmenge
und Nutzerzahl an
Quelle: DLR
X
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# MARKETPLACE - AKTUELLES HILFE Q
-

Ausgewdhlte Inhalte

TECHNISCHE
UNIVERSITAT
DARMSTADT

Die Copernicus Data and Exploitation
Platform - Deutschland (CODE-DE) ist

der Nationale Copernicus Zu;
Satellitendaten der Sentinel
Satellitenreihe und die

Informationsprodukte der Copernicus

Dienste.

@ KARTE

Aktuelles N

7.Dezember 2019 - 9:00

CODE-DE Wartung/Update des
UMS/Nutzermanagement am Dienstag, 10.12.2019
von 09:00 bis ca. 12:00 Uhr (CEST) -

Einschr der F i itit moglich

MARKETPLACE

=

18, Oktober 2019 - 10:00

Sentinel-5P Daten in CODE-DE: neun
unterschiedliche globale Datensitze zur Luftqualitiat
verfigbar

17. Oktober 2019 - 10:00
TerraSAR-X - CEOS Geohazards Supersites jetzt in
CODE-DE Kataloganwendung verflgbar!

=
S

=
4

~
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Sentinel 2 Playground TECHNISCHE
UNIVERSITAT
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< (o SENTINEL
<
X
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MUNDI SOLUTIONS

Everything you need to grasp the power of Mundi

n Marketplace Solutions

Services and Tools

Accoss to a sot of services froo of charge allowing a first lovel of Earth

Observation Data management

- Discovery to Search, view ond salact dato in orea of interest
wnicad selected dota

s e Catologue to expiore and select different data source
- Helpdesk with FAQ ond personal support if necessary

Offor

TECHNISCHE
UNIVERSITAT
DARMSTADT

Help
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Google Earth Engine TECHNISCHE
) UNIVERSITAT
Fun script DARMSTADT
save script ——
get link to script console output
search for data imports
task manager
AP| documentation
Go l: { a | help button
SCTID[ manager ——e CIcERTI——— =1 =T
asset manager - .
inspect locations, pixel
values, and objects
added to the map
geometry tools ——e b & —
zoom ——e I& layer manager
N
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Vielen Dank

TECHNISCHE
UNIVERSITAT
DARMSTADT

a) Bing Maps b) Google Maps

Ja K

d) CORINE Land Cover (EU) ©) ATKIS (BKG)

‘i F X 2

¢) Open Street Map

W Gewssser __;_'
B Grunland !
W ertoffel

. Mois

) Reps

W Zuckerribe

W Siedivng

Sommergerste

f) Eigenentwickeltes Verfahren

04.03.20 | Fachbereich 13 | Institut fir Geodasie | 49
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