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1. Reference Solar Spectrum

(from UV to IR)
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= Three instruments covering solar spectral irradiance from 17
nm to 100 um (99% of solar energy)
SOLSPEC (SOLar SPECtral Irradiance measurements): 180 nm - 3000

nm; developed by CNRS (France) in partnership with BIRA-IASB
(Belgium) and LSW (Germany)

SOVIM (SOlar Variable and Irradiance Monitor): near-UV, visible and
thermal (200 nm - 100 um); developed by PMOD/WRC (Davos,
Switzerland) with one instrument’s radiometers provided by IRM-KMI

(Belgium)

SOL-ACES (SOLar Auto-Calibrating Extreme UV/UV
Spectrophotometers): EUV/UV; developed by IPM (Germany)

= Facility Support Centre: Belgian USOC hosted by BIRA-IASB
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ISS SOLSPEC REFERENCE SOLAR SPECTRUM

SOLAR/ISOLSPEC - Solar spectral irradiance
Quiet Sun

— SOLAR/SOLSPEC (2008)
__* Ground-based validation campaign (2011)
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ISS SOLSPEC REFERENCE SOLAR SPECTRUM
Calibration

SOLSPEC - Canal UV SOLSPEC - Canal VIS SOLSPEC - Canal IR
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2. Land/Ocean EO Missions

CEOS WGCV-38, College Park, Oct. 2014 Agency Report BelSPO / BIRA-IASB / FSIs



. PROBA Series
EO and Solar

- PROBA = ESA's 'PROject for OnBoard Autonomy’

Small satellites for technology demonstrations; prime
contractor Qinetic Space, Belgium

PROBA-1: launched October 2001; EO sensors still operating; transferred to ESA's
Earth Observation Directorate

PROBA-2: 1st ESA space weather mission dedicated to Sun observation, launched
Nov. 2, 2009; 4 Belgian and CZ sensors

= PROBA-V: reduced-mass version of the SPOT-5
VEGETATION-2, launched 7 May 2013 from Kourou

PROBA-3: double spacecraft to study solar corona while testing precise formation-
flying techniques; launch 2016

Altius: atmospheric limb mission for atmospheric composition
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PROBA-V: Reduced-mass version of the SPOT-5 VEGETATION
QinetiQ Space (Prime Contractor): Satellite platform

OIP Sensor Systems: VEGETATION instruments

VITO (PI): user segment, data processing chain

Four spectral bands: BLUE, RED, NIR, SWIR

Ground resolution: 100-180m nadir, 350-660m SWIR off-nadir =3
Mission status: é’
3

Launched May 7, 2013; gap filler between SPOT-5 VGT and Sentinel-3

Dec. 2013 till May 31, 2014: tandem/harmonized operation with SPOT-5 VEGETATION
Permanent QA; radiometric and geomeftric calibration

Transition from SPOT-5 VEGETATION to PROBA-V on June 1, 2014

Final data products at 300 m to 1 km resolution
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Algerian Abstract
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What seems to be yellow paint streaks slicing through a collection of colors
are actually the ridges of wind-blown sand that make up Erg lguidi, one of
the Saharan sand seas. Erg lguidi is an area of constantly shifting sand
dunes that extend from Algeria into northwestern Africa.

Left, the image acquired from ProbaV’s central camera (100m resolution)
on 24/05/2014 (Credit ESA-VITO 2014). Above the image captured from
Landsat 7, an Earth-observing satellite managed by NASA and the U.S.
Geological Survey (USGS). (Credit NASA's Goddard Space Flight
Center/USGS

praba

VELGETATION

To download PROBA-V images, please visit and
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http://www.vito-eodata.be/
http://www.vito-eodata.be/
http://www.vito-eodata.be/
https://earth.esa.int/web/guest/pi-community/apply-for-data
https://earth.esa.int/web/guest/pi-community/apply-for-data
https://earth.esa.int/web/guest/pi-community/apply-for-data
https://earth.esa.int/web/guest/pi-community/apply-for-data
https://earth.esa.int/web/guest/pi-community/apply-for-data
https://earth.esa.int/web/guest/pi-community/apply-for-data
https://earth.esa.int/web/guest/pi-community/apply-for-data
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PROBA-V I00 m Workshop

Dear colleagues, http//pl’Oba-vatVItO be

We hereby kindly inform you that on Wednesday November 19, 2014 the PROBA-V 100 m Workshop will
be organized at the offices of the Belgian Science Policy Office (BELSPO) in Brussels.

During this workshop we would like to examine the results of the performed studies with the PROBA-V
100 m images and discuss which would be the most appropriate 100 m product for your application(s).

In order to prepare the workshop, we would like to ask you to complete a survey. The results will be
presented and discussed during the workshop. The survey will be sent via e-mail.

The complete programme and practical information on the venue can be found on the following

-

-

We kindly ask you to confirm your participation by registering online before October 10, 2014 at

Might you have any further questions about the 100 m images and/or the workshop, please do not
hesitate to contact Bart Deronde ( , +32 14 33 68 21).

For practical information, you can contact Evelyn Stynen ( ,+32 14 33 68 57).

Thank you very much for your cooperation and we hope to meet you in Brussels on November 19, 2014
and shape together the most wanted 100 m product.

On behalf of the PROBA-V Workshop organisers,
Joost Vandenabeele (BELSPO) and Bart Deronde (VITO)
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Argentina — Belgium Cooperation

THE SAOCOM MISSION

Orbit : 620 km, 97.9 deg., Sun-synchroneous,
6 days revisit time

Launch : SAOCOM-1A/-1B 2015/ 2016

SAOCOM-2A/-2B 2019 /2020
Payload :
- L-band polarimetric (HH-VV) SAR
- Hyperspectral technological camera
- High-sensitivity panchromatic camera
Parameters: - Panchromatic camera

« Land: albedo, topography, soil moisture, vegetation, imagery
» Oceans: topography, currents, surface winds
* Snow and ice: ice sheet topography, snow cover/edge/depth, sea ice cover/edge/thickness
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Argentina — Belgium Cooperation

CONAE-CSL COOPERATION & S/
ON POLARIMETRIC SAR gt

————

——=CONAF
Simulated SAOCOM SAR/ScanSAR raw data

(Implementation Plan)

Polarimetric SAR/ScanSAR processor ; _

Post-processing tools (incl. InNSAR/DInSAR processor)

(Contract)

[y

(Subcontract)

./F’ACEEEE

Upgrades for near-real time and parallel processing
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3. Atmospheric Composition
EO Missions
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ATMOSPHERIC COMPOSITION MISSIONS

Belgian involvement in:
ERS-2 GOME (SAG, retrieval, Cal/Val)
Meteor-3M SAGE-III (ST, retrieval, Cal/Val)
SCISAT-1 ACE (Belgian imagers, SAG, retrieval, Cal/Val)
Envisat SCTAMACHY (Co-PI, Belgian PMDs, SAG, retrieval, Cal/Val)
Envisat GOMOS and MIPAS (SAG, retrieval, Cal/Val)
EOS-Terra MOPITT (ST, retrieval, Cal/Val)
EOS-Aura OMI (ST, retrieval, Cal/Val)
MetOp-A/B GOME-2 and IASI (SAG, SAF, retrieval, Cal/Val)
TANSO-GOSAT (TCCON, Cal/Val)
OCO-2 (TCCON, Cal/Val)
Sentinel 5 Precursor TROPOMI (MAG, retrieval, Cal/Val)
Definition of future missions (MAGs, ACC, ORM...)
Development of Altius (PT)
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Ozone Monitoring by GOME Type Sensors

SOUNDER MISSION

GOME ERS-2
SCIAMACHY Envisat
OoMI EOS Aura
GOME-2 [ MetOp-A
MetOp-B
MetOp-C
TropOMI Sentinel-5p
Sentinel-5_____lSentinel-5___
UV/VIS/NIR GEMS / GOCI-2
UV/VIS/NIR GMAP-ASIA
UV / VIS / NIR Sentinel-4

UV / VIS /NIR PCW
UV/VIS/NIR TEMPO, GeoCAPE
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Image courtesy BIRA-IASB, DLR, ESA, IFE/IUP/Bremen, and KNMI bdlspe
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4. Reference Measurements
for Satellite Validation
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Solar UV-Visible Irradiance Monitoring Ne‘l'wor'k
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Solar UV-Visible Irradiance Monitoring Network

Monitoring Stations Overview
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/.\ Ground UV Radiation Data Availability

1. Spectral data (Global Solar 4. Cloud measurements

Spectral Irradiance) TSI(Total Sky Imager) since December 7, 1999
e Wavelength range : 280 -600 nm  CIR (Cloud Infrared Radiometer) since March 1,

Field of view : 2 pi sr 2002

Period : since March 29, 1993 . Meteorological measurements
2. Broadband data Eole 100/200 since May 27, 1997

e UV-B meter (total) since February 2, 1995 6. Sunshine Duration

o UV-B meter (diffuse) since July 16, 1996 SDM MS-093 since June 16. 2010
e UV-A meter since May 11, 1995 ’

« pyranometer since July 25, 1995

3. Filter radiometer data

e 10-Channels SPUV-10 since March 21, 1996

e 7-Channels UVMFR-7 since October 14, 1999
e 7-Channels MFR-7 since December 18, 2003
e 5-Channels GUV-551C since May 23, 1996

e 6-Channels GUV-2511 since June 3, 2005

(8
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(7%  NETWORK FOR THE DETECTION OF
I ATMOSPHERIC COMPOSITION CHANGE

Observational Capabilities of the Network for the Detection of Atmospheric Composition Change

¥
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{73 UV-Visible (MAX-)DOAS Spectrometers
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NDACC & TCCON FTIR Spectrometers 7= NIl 2%
Direct greenhouse gases. Other SpeCieS: Uccle/Ukkel (50.8°N, 4.35°E) _Jungfraujoch (46.55°N, 7.98°E) m
Methane (CH,) Carbon monoxide (CO) = 3> E'P‘
Nitrous oxide (N,O) Ethane (C,Hq) - aw  L. hae >
Ozone (O,) Hydrogen cyanide (HCN) [ERERNETINNAE =
Water Vapour (H,0) Formaldehyde (CH,0) o e -
Carbon Dioxide (CO,) Nitric acid (HNO,) 3
! D

Hydrogen chloride (HCI)
Hydrogen fluoride (HF)
CFCs, HCFCs, HFCs
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Belgian Maritime Data Centre (BMDC)
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Ocean Data View
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PAN-EUROPEAN INFRASTRUCTURE
FOR OCEAN & MARINE DATA —
MANAGEMENT

SeaDatalNet

European Directory of Marine Environmental Data (EDMED)
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5. QA / Validation Systems for
Atmospheric Composition
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NORS : Demonstration Network Of ground-based Remote
Sensing Observations in support of the Copernicus Atmospheric

Service (MACC-IT)
Nov. 1, 2011 to end November 2014

Objective:

To perform the required research and developments for optimizing the
NDACC data for the purpose of supporting the quality assessments of
the CAMS

= Research part

To develop and implement a Web-based Validation Server of the
MACC-IT (CAMS) products using the NORS data products

= Operational part
Integrated in MACC-ITI / Val from Aug. 2014 to end March 2015

EC FP7 NORS Project oAcc,)
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NORS Validation Server for Co

Intercomparison Selection Reports

Height [km]

Mean CO.MIXING RATIO.VOLUME profiles MACC vs NORS
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Mean CO.MIXING RATIO.VOLUME profiles MACC vs NORS
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http://nors-server.aeronomie.be
WGCV-37 presentation by M. De Maziere
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Font size Bigger Reset | Smaller

NORS

50* abstracts and 100* registrations !

“ou are here: Home » HNOESMDACCHEAY workshop » Program

Home Programme NORS

Froject
ronday 311 —Wednesday 5711 AWM. NDACC Steering Committee Meeting - open to members only and upon

Partners invitation

Related Initiatives Wednesday 5/11 PR — Friday 7/11 AWM NORS/NDACC/GAW Workshop - open

ollouoJae >>

Ctreach Friday 7711 Pk NORS Final Review Meeting with Steering Committee - open to members of the NORS

Documents consartium anly

MORS “alidation server

NORS/NDACC/GAW workshop Preliminary programme of the MORS/MNDACC/GAW Workshop:

Programme = Session 1 Satellite applications and validation

Wenue, Accomodation & Travel Keynote talk by Claus Zehner (ESA - European Space Agency, ltaly)
Infarmatian

= Sesszion 20 Walidation of Copernicus Atmosphere Service products
Social Event
D= — Keynote talk by Henk Eskes (KMNMI - Royal Metherlands Meteorological Institute, Metherlands)

Registration & Abstract Submission = Zession 3 Decadal time series for trend and climate studies

Keynote talk by Jean-Pascal wan Ypersele (UCL - Université catholigue de Louvain, IPCC Yice-chair,

SNOILIB00 ')

Eelgium)
= Session 4 Stratospheric Dzone and the Montreal Protocol

Keynote talk by Walfgang Steinbrecht (DWWD - Deutscher Wetterdienst, Germany)
= Session 5 Aerosols, Clouds, and Trace Gases (incl. Greenhouse Gases) |“m

Keynote talk by Gelsomina Pappalardo (CHR - Consiglio Mazionale delle Ricerche, ltaly) belspo
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sround-Based Observations for
—  the GMES Atmospheric Service

PERSPECTIVES FOR NORS (nogs

NORS/NDACC/GAW Workshop Nov. 5 -7, 2014, in Brussels.
Peer-reviewed papers in preparation.

NORS continues in MACC-IIT at a funding level that only
permits maintenance of the ‘routine’ validation activity,
without funding for validation data (NDACC) .

Space Agencies and Copernicus should contribute to
supporting the in-situ component they rely on for Cal/Val.

But: Copernicus Atmosphere Monitoring Service foresees

'support to in-situ component but it is limited to 1 person-

equivalent per network for QA of data stream... No support

for data acquisition and analysis. P
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/A ONGOING / NEW ACTIVITIES
QA4ECV (Ec FP7 2014-2018): QA system for ECV production
ACROSAT (BelSPO/ProDEx 2014-2015): Metrology of data comparisons

GAIA-CLIM (Ec H2020 2015-2018): Gap Analysis for Integrated
Atmospheric ECV CLImate Monitoring

Measurement characterization, comparison metrology, traceability
Virtual observatory, mapping of observational capabilities, gap analysis

Balloon Aircore at Reunion Island (2015) for TCCON/OCO-2
calibration (vertical profile of CO,, CO and CH,)

CEOS ICal (EsA): + FTIR intercomparison campaign (2016)

ESA Sentinel-5 Precursor TROPOMTI Cal/Val AO: 4 network-
based projects + 1 modelling support project for S5p Cal/Val of
O5C, O5P, NO,, HCHO, CO and CH,
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Satellite Reference User-relevant objectives and
retrieval N quality indicators at each step:

Traceability of

Prior and T b4 b4

2 : data, cloud . N )
va' | da l |on and surface : Multiple? - — Multiple?
info, etc.
v v

Satellite data Reference data

[
® harmonisation harmonisation r*
1. Data selection and post-
processing:

¥ v

= Harmonisation of data

0 Mutual satellite Mutual reference representations
flagging flagging = Maximise agreement of
A evaluation settings

hd

Tllustration: Validation process [ Smootning?

for nadir backscatter UV ozone roie svomaion e
profiles (from MetOp-A GOME-2) ]

histograms

alLouO0Iae >

Dataset content study:

v 5 | ; Impact of screening
Cullier flagging f f i Geographical and temporal
o | - coverage
Keppens eT al AMTD 2014 X 5 : - Harizontal resolution
ot Sampling . .
statistics

b
4 . Information content study:

Infarmation " 3 Information content metrics
statistics from ] i : Vertical sensitivity
AKMs Vertical resolution (estimate)
> " oo Height registration
b4 ¥
Set co-location

criteria 4. Correlative measurement

selection;

= Maximise overlap of satellite
and reference measurement air
masses

¥

Extract co-located
data

¥
Co-location
Sarn.pling i 5. Co-located datasets study:
statistics Sampling of co-located satellite
I 2 st and reference data 1l
v - - - : - Justification of co-location bels po

settings
Sampling?
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Traceability of Validation Processing Chain

v Keppens et al., AMTD 2014

Method?

v

Units?~

Uc#F Us = Ugr
¥

Rearidding** - Ref. conversion - Ref. conversion i
egridding » - Ref. regridding i Refl regridding - Ref. regridding 6. Vertical resampling of reference| Tapii
) - Sat. conversion filos:
profiles:

= Common vertical grid
T = Apply satellite measurement
- Ref. conversion - Ref. regridding smoothing to reference profile

Coarse AK sm.| g/~ Eif;;;fg;:ih?:‘ng ~Ref. regridding || . _al:fsrn?ﬁ::::%n
’ 9 - AK smoothing . convers

- Sat. conversion

AK smoathed data

. - Ref. conversion - AK interp. . wer se
Fre Ao o A g e |- o
? - AK smoothing - Sat. conversion

AL v2 1 for GOME.2 2007.3

v

| w -
Jan-07F Sep 07 May-08

Q]fference 7. Comparisons:
histograms = Difference average (bias) as 10° BALG2. L or GOME 230078 a0
measure for satellite accuracy 7 [ | | ..., £
L = Total satellite uncertainty | lo 2
Identify estimation by combining bias £ m'w._ . 153
dependences and random salellite uncertainty 1oL 1 o
or bias and comparison spread P ae
v = Comparison bias and spread g 1 T

1l P ! 30
dependences on physical ;o - | .,‘,
conditions and/or retrieval
metadata
Loop over = Difference timeseries for
X dependences stability analysis
Difference

statistics

Co-location data
sub-selection

prossure [h F.ll
median bias [%]

crexsure FPa)

* us, ue, and ug for satellite, comparison, and reference units, respectively.
** Regridding only, or regridding including function smoothing (Gaussian, triangular, others). Regridding possibly by summation for sub-columns.
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THANK YOU |
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