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C E _ﬁ,_fff S CEOS/WGCYV provides strong
ol - sl support to GEO tasks

« Established in 1984, CEOS/WGCV is a very
successful international technical working group. Our
mission is to “ensure long-term confidence in the
accuracy and quality of Earth observation data and
products” through calibration and validation.

e The GEO Secretariat Is the center of international
coordination for the worldwide GEQOSS effort.

e CEOS/WGCV is committed to support the GEO tasks.
This pivotal workshop Is a major milestone for us.

GEO-CEQOS Workshop on Quality Assurance of Cal/Val Processes



CE S GEOSS and Data Quality Assurance @

[eommitiee on Earth thl LI yilion Saleliles

* The success of GEOSS will depend on data and information
providers accepting and implementing a set of interoperability
arrangements, including technical specifications for collecting,
processing, storing, and disseminating shared data, metadata,
and products. (-- from the GEOSS 10 yr. Implementation plan)

« A critical element of interoperability is Data Quality
Assurance, because: Data accessible # Data usable

o Cal/Val is critical to data quality assurance and data usability

« Data quality assurance (GEO DA-06-02, led by WGCV and
IEEE) i1s a fundamental and cross cutting task for GEOSS

GEO-CEQOS Workshop on Quality Assurance of Cal/Val Processes



GEO DA-06-02
T GEOSS Quality Assurance Strategy

e This task Is led by CEOS and IEEE

* “Develop a GEO data quality assurance
strategy, beginning with space-based
observations and evaluating expansion to in-
situ observations, taking account of existing
work in this area”.

-From the GEO 2007-2009 Work Plan, page 25

GEO-CEQOS Waorkshop on Quality Assurance of Cal/Val Processes
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DA-06-02 Quarterly Reports

Task Number Title

DA-06-02

Area Develop a GEO data quality assurance strategy, beginning with space-based
Data Management observations and evaluating expansion to in-situ observations, taking account of
Relevant Committee | existing work in this arena.

ADC

| Description of the Work to be Performed

To generate high-level products, operational services and research laboratories using data from different
Earth observation sensors (space and/or in situ) require measurements whose quality is well characterised
and sufficient to produce meaningful products. Accuracy assessment and reporting of measurement
uncertainty is essential to assure product consistency and interoperability (e.g. comparison and /or
combination). This implies that the instrument calibration and product validation activities need to be
continuously monitored and traceable to standards.

Building upon the work performed for space observations by several mternational groups, such as the CEOS
WG on Calibration and Validation and IEEE, the following activities will be performed:

1. Document Earth observation sensors and methods used to derive level 1, level 2 {geophysical) and
higher level products

I

Define standards for quality assurance of derived products

3. Create and maintain an internet-accessible information data base containing all information from (1)
and (2}

4. Provide/publish reference methods m a readily accessible form and including pre-flight
characterisation, vicarious calibration, radiative transfer computation, post-launch activities,
calibration sites. ._etc.

5. Then expand to in situ observations the approach developed for space observations

Output & Deliverables

Documented reports on sensor characterisation and product validation methodologies

Standards for data quality assurance
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CEOS Plenary Recommendation

e on Earih thl Mt Salelites

WGCV recommendation to the CEOS 20t Plenary

e Joint WGCV-25/WGISS-21
Request/Recommendation: Request CEOS
endorsement of a joint GEO/CEOS Workshop on
Cal/Val Processes (to be held in October 2007 at the
GEO Secretariat in Geneva). Recommend CEOS
encourage continued support by appropriate members
to address iIssues associated with the
operationalization of capabilities developed by the
CEOS WTF and the ESA Cal/Val Portal.

GEO-CEQOS Waorkshop on Quality Assurance of Cal/Val Processes



C E s What can we do together on Cal/Val QA @o

Cummitize on Earih Dbseryvation Salelies aS an international effort ?
Pre-launch Post-launch

On-orbit verification

MlSSIP” -Onboard calibration
Requirements

elnstrument -Vicarious calibration
performance Cal/val sites

specifications L_unar calibration

Design/Build/Test

eIndustry lead with
Gov. oversight and

Sov. oversic - Product validation
participation
*|SO certification

GEO-CEQOS Waorkshop on Quality Assurance of Cal/Val Processes




CE®S CEOS Cal/Val Sites
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African Desert Sites i N -5

«  World-wide Cal/Val Sites for 7 . e S =
— Monitoring various sensors R o = x Wy
—  Cross calibration | sl 2
— Integrated science applications n S 2

« Prime Sites for data collection P e D
— Site description =
— Surface Measurements '
— FTP access via Cal/Val portals o

» Supports GEO Tasks i 0T M4k
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Cal/Val Portal

E)EO CalVal Portal - Mozilla Firefox

echtschreibprifung - B

E Cal'Yal Home

Access to data
Satellite data
In-Situ data

Tools
Software Tools
65 Input Config

Methods

Information

Projects !
Software Version
About

Facg

Administration
User Manager

Site Manager
Administrative Help

FO CalVal Portal
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€85  Workshop Objectives
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« “To identify and scope key elements needed to develop and implement a data quality
assurance strategy as required by GEO task DA-06-02”

» Discussion Topics:
— Cal/Val processes and quality assurance: what can be done for each segment in the process?

— Cal/Val sites: what’s the criteria, type, characterization, classification, access policy, synergy
with WTF?

— Cal/Val data access: data access policy.
— Methodology, guidelines, best practices.

— Harmonization & standardization of quality control and Cal/val processes:
» Traceability across missions, and between agencies.
» “Traceability requires the establishment of an unbroken chain of comparisons
to stated references each with a stated uncertainty” -- NIST

— CEOS certification: what to certify, process, sites, or techniques? Certified vs. endorsed.
— Cal/Val portal: content, and relationship to GEO web portal.

— Implementation strategy: recommendations, shared resources and responsibilities, lead by
example.

« Expected outcome:
— Consensus and Recommendations on standards
— Guidelines and framework for data quality assurance
— Plans, actions & milestones
— Report to the CEOS Plenary &Workshop report

— Way forward :
y GEO-CEQOS Waorkshop on Quality Assurance of Cal/Val Processes



e on Eqr 1I-][.l-;:.:;‘ﬁ[|] dalellies Than k yOu !
* Thank Pascal Lecomte of ESA, and GEO
secretariat Michael Rast for initiating and

sponsoring the workshop, and their longterm
commitments to this GEO task,

e Thank Stephen Ungar for leading this GEO task
and coordinating the quarterly reporting,

e Thank Marie-Claire and the session chairs for
their hard work organizing the workshop,

« Thank all for participating.

GEO-CEQOS Workshop on Quality Assurance of Cal/Val Processes
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WGCV and GEOSS 9 SBAs

GEO-CEQOS Waorkshop on Quality Assurance of Cal/Val Processes
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Agenda

CED

Tuesday 2 October

Wednesday 3 October

Thursday 4 October

» Welcome
e Introduction

Satellite and in situ cal/val
data access

Harmonisation of quality
information

Lunch

Cal/val site
characterisation &
certification

Methodology and
guidelines for cal/val

 Discussion and future
* Wrap up

For more detalils, see slides from Marie-Claire
Greening and Pascal Lecomte

GEO-CEQOS Waorkshop on Quality Assurance of Cal/Val Processes




.

leommitice on Earth Obseryation Salelies

WGCV (Working Group on Cal/Val), WGISS
(Working Group on Information Systems &
Services), and WGEdu (Working Group on
Education) are the three working groups under
CEQOS (Committee on Earth Observation
Satellites)

CEQOS has become the space arm of GEO and
GEOSS

WGCV has six subgroups: Atmospheric
Composition, Infrared Visible Optical Sensors,
Land Product Validation, Microwave,

Synthetic Aperture Radar, and Terrain Mapping

WGCYV is one of the best assets of CEOS.
Through cal/val, WGCV and the six subgroups
contribute greatly to the GEOSS 9 societal
benefit areas (SBAS)

WGCYV leads GEO DA-06-02

CED

WGCV CHAIR (NOAA)
VICE CHAIR (ESA)

' SAR (CSA)

~IVOS (NPL)

MS (ESA)

TM (UCL)

' LPV (CNES)

ACSG (GSFC)

GEO-CEQOS Waorkshop on Quality Assurance of Cal/Val Processes



S Cal/Val and GEOSS SBA- Disaster
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Height assessment campaign: SRTM Calibration
+ ASTER 30m DEMS to support transponder sites
GEO DA-07-01 R

SR T

'

Courtesy of Prof. Jan-Peter Muller
& Terrain Mapping Subgroup

Courtesy of Dr. S. Srivastava

& SAR Subgroup
GEO-CEQOS Workshop on Quality Assurance of Cal/Val Processes




|
"
=,
o

leommitice on Earth Obseryation Salelies

* Global climate change detection is “a
daunting task (George Ohing),

« Calibration stability requirements for
temperature is on the order of 0.1 K per
decade; albedo on the order of a few
percent per decade,

*These requirements are challenging the
current state-of-the art in cal/val, as well
as Instrumentation,

*Benchmark missions such as “TRUTHS”

are essential for climate change
detection.

atellite based mission to:

+ make Sl traceable high accuracy
measurements of solar radiation
incident on, and reflected from,
the Earth

+ transfer its unprecedented
calibration accuracy to other
satellite-based EO instruments
through the calibration of
reference targets such as the
Sun, Moon and the Earth’s
deserts

+ Supporting measurements of
land processes, ocean colour,

Earth radiation budgt, -Wide spectrum (380 to 2500 nm .
atmospheric chemistry and P ( l baseline
aerosol distribution - Spatial resolution ~25 m [multi-anglel/

- Spectral radiance uncertainty <0.5% (using novel

N P I_ in-flight calibration system)

Courtesy of N. Fox & IVOS

Total Bolar kradiancs Measuraments from Spacebasad hatruments

Ficrn are o -
Standards and Technology

Metrological Assurance of GEOSS
Radiometric Data Compatibility.
An Example of Assuring High Quality
Basic Climate Data Records (ADC
Tasks DA-06-02 and CL-06-02)

‘orking Group on Calibration and Validation

W
(CEOS WGCV 27, London, United Kingdom, 12-15 June 2007)

Courtesy of our Russia colleagues

GEO-CEQOS Waorkshop on Quality Assurance of Cal/Val Processes
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Cal/Val and GEOSS SBA

- Health & Energy

Greenhouse gases Observing SATIlite

Aura Results — Pollution and Trends (GOSAT)
GOSAT Spectral Coverage
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Courtesy of Murakami & JAXA
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Cal/Val and GEOSS SBA
wniee e i saeis - E.COSYstems, Agriculture, & Biodiversity

Mid-Decadal Global Land Survey (MDGLS)

Follow-on to the GeoCower orthorectified global data
;EESEH 875, 1930, and 2000 epochs) centered on 2004-
+ Parmership betwesn USGS and NASA in support of CCEFP
+ Support global assessments of land-cowver, land-cower change,
and ecosysiem dynamics (disturbance, vegetation health, etc)
+ Landsai-5 TH and Landsat-7 imagery, with ASTER and EC-1
ALl data as nesded

-180 -150 -120 -90 -60 -30 0 30 60 90 120 150

397 sites representing the variability
over surface types and latitudes

60

40

Courtesy of NASA & USGS

[ | Grass

B Crops

B E\ergreen broadleaf
I Conifers

5 orss [ ] Deciduous Broadleaf
[ Crops il

[ Evergreen broadleaf |:| Bare Surface

[ Evergreen Needleleaf
[ Deciduous Broadleaf
[ Bare surface

20

latitude (°)

-20

-40

] CourtesyofF.Baretand LPV
component fraction (%)
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CE S Cal/Val and GEOSS SBA
- Weather & Water

* Prerequisite for Satellite

T . M I/val will improv
Data Assimilation in S (t)hs E?/ra : prove
NWP: no radiance bias L P T e
Is allowed. Cesa
SN N y ge Soil
ol .‘*""gf BN S i Moisture
J, ,‘/“ LR {4 Ocean
_ PG~ A Salinit
;88 = SR EADS
igg% .\ . CASA ESPACIO
:31](3 ; ), eosalsuc

U 0872372007 OGUTC™ NCEP/NWS/NOAA

Courtesy of C. Buck & Microwave Subgroup
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@esa

GMES Space Component [EEEETte e

. NPOESS Satellite and Senso
Sentlnel- 1 . —2 alld —3 [Pre-Nunn-McCurdy Baseline]
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CEDS Backup slides CEO

 Quality assurance related issues

GEO-CEQOS Waorkshop on Quality Assurance of Cal/Val Processes



CE M%Some Relevant Quality Assurance Eleme
e Mission requirement
e Performance requirement
 Cal/val plan
« Algorithm Theoretical Basis (ATBD)
 |SO certification (ISO 17025 and 1SO 9001)
e Meta Data
— Quality reporting and flags
e Other ...

GEO-CEQOS Waorkshop on Quality Assurance of Cal/Val Processes
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