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Outline

e Status of TerraSAR-X / TanDEM-X
« SCIAMACHY Calibration issues
 DLR Validation Site @ DEMMIN

e Others
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Status TerraSAR-X / TanDEM-X

Deutsches Zentrum
DLR fiir Luft- und Raumfahrt eV,
in der Helmholtz-Gemeinschaft



Enhanced-Spotlight

Enhanced Spotlight

improved radiometric resolution

Spotlight Basic Product

Resolution:~1 mx1m
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8-Beam ScanSAR
Swath width: 200 km
(experimental)

Ireland

DLR




Relative Height Error of 1st Global Acquisition
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Absolute Calibration of Scene-Based DEMs Further Improved

Absolute Height Error before ICESAT Calibration

90% of the data within 10 m,
Outliers to be corrected through reprocessing

i DLR






Outline of the Data Acquisition Plan
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Mid 2014: DEM processing finished (90%) - 1500 TByte to handle
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SCIAMACHY on ENVISAT

Recent Results and Achievements

H. Bovensmann and the SCIAMACHY QWG

Contact:
Heinrich.Bovensmann@iup.physik.uni-bremen.de

i DLR


mailto:Heinrich.Bovensmann@iup.physik.uni-bremen.de
mailto:Heinrich.Bovensmann@iup.physik.uni-bremen.de
mailto:Heinrich.Bovensmann@iup.physik.uni-bremen.de

Usage of SCIAMACHY Level-1 data for
,,climate benchmarking“

» 10 years well calibrated high spectral resolution SCIAMACHY Radiance,
Irradiance and Reflectance Data can serve as climate benchmark, as it covers
nearly (240 nm — 2,4um) the full solar spectral range!

» SCIAMACHY radiance/reflectance data is very well suited to inter-calibrate
sensors with different spectral resolution (GSICS example SCIA-MODIS-
METEOSAT, Doelling et al. 2012)

» SCIAMACHY Earth Radiance used to specify climate benchmark missions like
CLARREO (US Decadal Survey)

=  Roberts, Y. L., P. Pilewskie, and B. C. Kindel, Evaluating the observed variability in hyperspectral
Earth-reflected solar radiance, J. Geophys. Res., 116, D24119, 2011.

» SCIAMACHY Spectral Solar Irradiance data allows in depth characterisation of
solar irradiance variations during solar cycle 21-13

» [Systematic research to make full usage of the radiance and irradiance data set
in Europe is limited by lack of dedicated funding!]
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SCIAMACHY “pseudo” radiances
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SCIAMACHY used for inter-calibrating
GOES, MODIS and Meteosat



SCIAMACHY Throughput Recovery

e SCIAMACHY/ENVISAT in
excellent shape until the
ENVISATs sudden death (April
2012)

e Recovery of throughput since
February 2011:
— Ch.1(UV)-Ch. 4 (NIR)

— Ch.1:<30% (1/2011) -> over
70% (4/2012) throughput
— Operational degradation

correction is covering the fast
recovery

i DLR



New Degradation Approach
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Main SCIAMACHY Calibration Equation
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SCIAMACHY New End-to-End Calibration Model

= New end-to-end calibration model
including contaminant layer modelling
under test

= Uses on-gound and in-flight
calibration data to constrain full Muller
Matrix of the instrument over mission
lifetime.

= Minimises impact of scan angle
dependent degration

» Contaminant layer thickness on
mirrors to be monitored including their
Impact on instrument degradation

» |[mplementation planned ongoing
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And does new approach work?

Global mean residue
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In—flight reflectance degradation correction
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Substantial reduction of the impact of the scan angle dependent degration
an Absorbing Aerosol Index (AAl) global residuals.
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SCIAMACHY trop. O, from Limb-Nadir

» improved scientific data product tropospheric
column O5; from combined limb-nadir data
analysis under development and validation

« Monthly mean difference to O; sondes typically
10%-20%

#7 Eboje et al. 2012, in preparation
DLR



DEMMIN

Test site for calibration and validation of remote sensing missions, sensors,
data and value added products

Neustrelitz, 24.07.2012

# Deutsches Zentrum
DLR fiir Luft- und Raumfahrt eV,

in der Helmholtz-Gemeinschaft LGSOWG - LANDSAT Ground Station Operators Working Group Meeting (Berlin, 30.09.2009) - E. Borg,et al.



Durable Environmental Multidisciplinary Monitoring
Information Network (DEMMIN)

DLR



Cultivation Structure of IG Demmin

3%

E Winter Wheat
O Winter Rape
O Winter Barley

30 % B Maize

M Suggar Beat

17 %

H Potatos
4% M Pasture / Meadow
O Other
5%
9 % Main crops and average

cultivation structure of the IG
Demmin.

11 %
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Partial Data Availability by Precision Farming Techniques

Yield-Measures N-sensor for measuring
Nitrogen content of crops

Geo-statistics

Regular soil investigation
(cycle 4 years)

Yield mapping N-Sensor / Biomass

2 Em38 — Soil conductivity
Trunk & Zabel, 2005
DLR



Landscape Zones

Vorpommersches Flachland
- flat landscape / end moraine

Legende

Oa — Beltsee

Ob — Arkonasee

1 — Ostseek Ustenland

2 — Vorpommersches Flachland

3 — Rickland der Mecklenburgischen Seenplatte

4 — Hohenricken und Mecklenburgischen Seenplatte
5 — Vorland der Mecklenburgischen Seenplatte

6 — Elbetal

=
=
=
(|
(|
=
(|
=

Festland

Grenze des Testfeldes DEMMIN

I T 1]
9 15 27 36 45 km

© LUNG

e

e

Rickland der Meckle |S(§he enplaff““ﬁ
- hilly landscap und moraine

Formation of observatory DEMMIN with respect to landscape zones

(http://www.umweltkarten.mv-regierung.de/script/)
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Hydrology

Peene in the region of old peat-
ditches. Especially notable are the
natural meander.

i DLR

characterized by

e diffuse, undeveloped water network,
e internal drainage areas,

e innumerable lakes,

e many bifurcation,

e numerous hollow forms (germ: solle)

Rivers: Trebel, Tollense, Peene
Lakes: Kummerower lake - 0.2 m over NN
Malchiner lake - 0.6 m over NN

Peene: approx. river depth 2 - 3 m;
approx. river slope (Malchin to Peene

mouth 0.03%)

Natural peat bogs formed by through flow along Peene



TERrestrial ENviromental Observatories (TERENO)

Climatological Forecast

Climatological models forecast a significant climate change (Period: 100 years)
e increase of annual mean temperature von 2.5 -3.5°C,
e decrease of annual mean presipitation of up to 30 %

O Regions of high stress

Spatial distribution of climate change on Klimageschichte Mitteleuropas - 1200 Jahre Wetter, Klima,
regional scale Katastrophen (Glaser, 2008)
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Automatic Meteorological Network

Transmitter

Wind Speed /
Wind Direction
(Hight: 2 m)

Air Temperature /
Air Moisture

Leaf Wetness

Rain Gauge

Pyranometer
Solar Radiation
(0,305 — 2,800 pm)

Energy Supply and
Control

Pyrgeometer
Thermal Radiation
(4,500 — 42,00 pm)

Soil Moisture : 0, 5, 10,20, 50 cm Depth
Soil Temperature : 0, 5, 10,20, 50 cm Depth

i DLR

» 30 meteorological stations

e measurement interval 15 minutes
(programmable)

o data transfer between meteorological
station and data server is realized by
telemetry transfer

» web-based data access on data server

e Corner-Reflektoren far
Radarmissionen
(Buchholtz)




Measurement Network — 2013: 40 Stations

i DLR



In-situ-Data Thematic Processor — RealET

Calibration

Pre-Processing

Thematic
Processor

Cartographic
Production

i DLR

Wind Direction

Wind Speed

Air Temperature

Air Moisture

Leave Moisture

Rain Amount

Shortwave Irradiation
Shortwave Back Radiation
Long-wave Irradiation
Long-wave Back Radiation
Soil Temperature

Soil Moisture

Air Pressure

V

Post-Processing

Legende

L* spezifische Verdunstungswarme
s Steigung der Sattigungsdampfdruckkurve
R, Strahlungbilanz

G Bodenwarmestrom

p Luftdichte [kg/cm3]

c, spezifische Warme der Luft

r, aerodynamischer Widerstand

e (T)-e Sattigungsdefizit, f=(T, e)

y Psychrometerkonstante

r, Stomatawiderstand

T Lufttemperatur

e Dampfdruck

5B -+ 25 (e () —e)
Era=L. d

£ s+y-(l+r—5J
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Browse data / Weather Measuring Network

i DLR

Weather measuring network
e Automated derivation of In-situ-data
e 19 Basic products

» xx Additional products



Lysimeter Station - Project SoilCAN

 Lysimeter station Rustow ‘T\ 6
monoliths N
\\
\

\
Von Unold (2011): http://www.urhs-
muc.de/lysimeter_systeme/lysimeter/ meteo_lysimeter.html  (lasty
access: 18.02.2011) \

\

4

\
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Automatic Meteorological Measurement Network

' ,;f"' ‘\‘t:‘ Earth Observation Satellites (e.g. ENVISAT, IRS)

Receiving Station and Data-Server for

% % e % 5 TransferranData
8 ) fg,:,—,— a

& — e

—

Transferring Remote
Sensing Dat

—
—

Agrarian Meteorological Network

Value added Earth Observation Meteorological Data

D %roducts

Development / Validation of Value

Added Products | | It|1 )

Internet
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Development of DEMMIN

The Test site DEMMIN is listed in the following catalogues:

USGS http://calval.cr.usgs.gov/sites_catalog_template.php?site=demm
TERENO http://www.tereno.net

! ESA ftp://pcf:CigecspOl@uranus.esrin.esa.int/PH/Deliverables/
DLR



Contact

Dr. Erik Borg

German Aerospace Center (DLR) e.V.
Member of the Helmholtz Association

German Remote Sensing Data Center (DFD)
National Ground Segment (BN)

Kalkhorstweg 53
17235 Neustrelitz

Telephone: 03981/480-183
Telefax: 03981/480-299
E-mail: erik.borg@dlr.de
Internet: http://www.caf.dIr.de/
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Others / Additional Information

= French / German Lidar Mission MERLIN (CH4)

» PRR passed successfully during summer
» Phase B in preparation, will begin soon

= EnMAP

= System CDR in preparation

= CDR announced for finalization end of November 2012

i DLR



Thank you for your attention

i DLR
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