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— Acquisition of spaceborne SAR data, e.g.
— TerraSAR-X (& follow-ons) -
— Sentinel-1
— Radarsat-2

— NRT product generation, e.g. for mar,
-

ime security

— SAR images
— Ship detection (and combination with hS)
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- Used for projects,’

. Sx-PAG™ Sx-)'L A
: § 860+40
- 1.5 PetaByte ofPreducts (Lo/L; 1500
perYear per Sentinel-Mission 4
. B o3 (L1+L2) 900+600
- Used for missioh‘s e.q. e Sum 3300

CCM TerraSAR X & TanDEM-X (DLR & Airbus), EnMAP (DLR~) (GIobaI) [GS dev &ops]

. CCM IRS-1C & IRS-1D & IRS-P3 & IRS P6 (GAF) (Europe) [GS ops & mprovement,] .
- NOAA/METOP AVHRR & Terra/Aqua MODIS (Europe) _ = e
- -
- Landsat-4 & Landsat-5 (Germany) - Copernicus Contribution Missions (CCM)#
- Landsat-7 & Landsat-8 (Europe) with EOC support but not with EOC archiving®
- Airborne. MERIS. SRTM- ... - WorldView-2 & Worldview-3 & SkySat >

- : ' i (EUSI) [GS ops & improvement]
- Technical support and data format services Rpitiye

(BlackBridge) [science data archive & support]



EOC Big Data Computing in 2016

- 2.7 PetaBytes peerar for Sentinel -l\/lissions at EOC

- 1.9 PetaBytes Storage (HDD & SSD)

- 33TeraBytes Memory., l
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- Consistent reprocessmg{nﬂultl(seﬂsgr algorlthms) oftlme series of 30 years of
NOAA/METOP AVJ:TRR for‘cchg'rf’e models . I

» ‘ ’ .

- Reglstratuoqahd orthoreﬁlﬁcanon of optical |méges for mosaics
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Earth Observation Center—EOC

Atmospheric Correction (L2A) for Optical Satellite Images

- Level2C
(Top-of-Atmosphere Radiance)

- Classification &
(Clouds, Cloud Shadow, Land/Water, ...) &




Earth Observation Center—EOC

EOC Atmospheric Correction (L2A) for Optical Satellite Images
10 11 12 13 14 16 18 19 20

15

17

DLR Atmospheric Corrections (air- and spaceborne) since 1990

ESA
S2PAD (Telespazio, Germany)

S2GPP (ACS, Italy)
S2SL2P (ACS, ltaly)
S2MPC BP L2A (Telespazio, France)

Scientific investigations, how L2A and L3-S and DLR could be combined (for Sentinel-2)

DLR

WP Atmospheric Corrections — Phase C/D (DLR, Germany)
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Surface Reflectance

Atmospheric Correction (L2A)

- Without cirrus removal

- With cirrus removal
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Landsat-8, 1380 nm (cirrus band)

Earth Observation Center—EOC

for Optical Satellite Images
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- Retrieval of
surface reflectances
without topographic
correction

- Retrieval of
surface reflectances
with topographic
correction

DLR

Earth Observation Center—EOC




Earth Observation Center—EOC

Mosaicking/Compositing (L3) for Optical Satellite Images

- Seam-line detection based on
morphological image compositing

- Regions described by vector data

- Linear runtime complexity

Degree of overlap for | 16 IRS-P6/LISS3, R=820 nm, G=650 nm, B=550 nm
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Earth Observation Center—EOC

during same
season and with
low cloud cover

- Used to adjust by
linear adaption the
radiometry of
2000 HR
IRS-P6/LISS3 &
SPOT-4 & SPOT-5




Earth Observation Center— EOC

Thematlc Processmg Cham for Optlcal Satelllte Images
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EnMAP Space Segment

[Sentinel-2]

Size of satellite
3.1mX2.0mX1.7m
[3.4m X 2.3m X 1.8 m]

Launch mass of satellite
1000 kg [1140 k]

SWIR
900 NM < A < 2450 M
(134 [3] spectral bands)
SNR > 150 [100] @ 2200 Nnm

Satellite
Ground Track _

Pointing Range
+ 30° [0°] off-nadir

Earth Observation Center—EOC

Sun-synchronous polar
repeat orbit at
653 km [786 km] altitude,
11:00 [10:30] local time
at equator
VNIR
420 NM < A <1000 NM
(94 [10] spectral bands)
SNR > 5oo [150] @ 495 nm

Ground Pixel Size
30m X 30m [10/20/60 m X 10/20/60 m]

Covered Area/Day
150.000 km?
[o.ooo.ooo km?]



Earth Observation Center—EOC

EnMAP Ground Segment

DLR

Planning and Operation

S—Bandi

Up: 4 Kbit/s
Down: 32 Kbit/s
Weilheim,
Germany
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all||eres

Data and
Information
Mgt System

Processing

X-Band
Down: 320 Mbit/s@

Neustrelitz,
Germany

System

Processing and Archiving

A 4

Spectral, Radiometric, & Geometric
Calibration with Quality Control
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Earth Observation Center—EOC

Quality Control

Difference in radiance

of approx. 30%

to spatially and spectrally
neighboring detector
elements

Suspicious

pixel 237
at band 31

e.g., airborne
HySpex

Normalized detector map of one scene,
mean DN for every band and
every across-track detector element
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