CEOS WGCV

Land Product Validation Sub-Group
(2009 - 2010 Update)

Joanne Nightingale?, Jaime Nickeson?, Fred Baret?
(1Sigma Space Corp / NASA GSFC, 2INRA )

With input from LPV Focus Group Leads




e WGCV Action items for LPV
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Outline
* LPV Structure - 2010
* Objectives and Goals
e LPV focus group activities and status updates
* Planned activities and meetings
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Nightingale

6 Land Product Focus Groups
* Established in June 2009
e 2 co-leads per group
 ~3-year terms

LPV Sub-group Structure
Chair: Joanne Nightingale (nAsA GsFc)
Vice-Chair: TBD (Ben Koetz, ESA)
NASA EOS Validation: Jaime Nickeson / Joanne
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Focus Groups (June 2009)

*ECV

Focus Group

North America

Europe / Other

Land Cover *

Mark Friedl

(Boston University)

Martin Herold

(Wageningen University,
GOFC/GOLD)

Fire* Luigi Boschetti Kevin Tansey
(Active/Burned Area) (University of Maryland) (University of Leicester, UK)
Biophysical Richard Fernandes Stephen Plummer

(LAI*, fAPAR¥)

(NR Canada)

(ESRIN, IT)

Surface Radiation
(Reflectance, BRDF, Albedo®)

Crystal Schaaf

(Boston University)

Gabriela Schaepman
(University of Zurich, SW)

Land Surface
Temperature

Simon Hook (JPL)

Jose Sobrino
(University of Valencia, SP)

Soil Moisture®

Tom Jackson (USDA)

Wolfgang Wagner
(Vienna Uni of Technology, AT)

Land Surface Phenology

Jeff Morisette (USGS)

TBD
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traceable way, and to relay results so they are relevant
to users

03/02/2010 WGCV-31 Plenary

LPV Objective
To foster quantitative validationof higher level global
land products derived from remotely sensed data, in a
R
O



— Scaling techniques
— Accuracy reporting
— Data / information exchange

To provide feedback to international structures (GEOSS) for:
— Requirements on product accuracy and quality assurance
(QA4EQ)
— Terrestrial ECV measurement standards
— Definitions for future missions
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LPV Goals
To increase the quality and efficiency of global satellite
product validation by developing and promoting international
standards and protocols for:
— Field sampling
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Role of Focus Group Leads

Engage community members (via listserve), update on
progress, relevant meetings

Report back to LPV group on activities, meetings, new
products, funding mechanisms

Organize at least 1 topical workshop

* (either every 2 years or 1 within leadership term)

Expand LPV activities, field sites, collaboration beyond North
American and Europe!

Lead product inter-comparison activities

Lead the development and writing of “best practice” land
product validation guidelines

03/02/2010 WGCV-31 Plenary 7



GLOBAL LAND COVER MAPS

e Tools and methods

* Tested and repeatable

* Peer-reviewed
e CEOS endorsed/published T - S

* “Living” documents

- EUROPEAN COMMISSION
DRECIORAE VBN
Joint Research Centre

2006 60Fc-GOLD
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Land Product Protocols

“Best practice” for land product validation

i CU rre nt knOWInge GLOBAL LAND COVER VALIDATION:

» Available data T o sssror
W
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* Accuracy assessment (comparison with in-situ, high resolution image
reference data)

» Background / product definitions(ECV)
— Existing data sets, field sites, sampling schemes, data quality issues
— Spatial and temporal requirements for new datasets

* Product Consistency (repeatability of products through time)

— Address issues concerned with sensor calibration, data-reprocessing,

algorithm refinement
* Product Inter-comparison
« Recommendations / Conclusions

Land Product Protocols cont.
* Template developed ~ June 2009 may be tailored to suit each
product group

e Protocol key attributes:
w
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Comments addressed in journal review style

Protocol sent to WGCV Chair/Co-chair for approval

Publish on LPV website, QA4EQO archive and in CEOS communications
Journal publication / special issue?

S N

Land Product Protocols cont.
* Process for CEOS Endorsement:

. Distribute to all LPV focus group leads for review

. Distribute to Focus group community via listserv
«
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LPV Webpag

E Meetings related to Soil Moisture

Upcoming Meetings

* Updating product | FMeetns

GODDARD SPACE FLIGHT CENTER

Background

Products

Announcing... | Meetings

* AWorkshop on the validatii Cgge Studies

of land surface phenology

products - Dublin, Ireland,

June 2010. Inter-compar

® SMOS launched!

® PIERS2010 Special session on
Land Products, Xi'an, China,
Mar 2010

® Symposium - Recent
Advances in Quantitative
Remote Sensing: RAGRS'I,
Sep/Oct 2010, Valencia, Spain

®* 4th Global Yegetation
Workshop, Missoula, MT, Jun
2009, Meeting sumniary in
Earth Observer Sep-Oct
issue, LPVY Subgroup meeting

summary, Now-Dec issue.
® Tha Int'l Manfaranes anl andd

03/02/2010
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The subgrou
Groun on Cg

Contact: Frederic Baret
Institution: POSTEL Spatial Scale: 10 degy

Link to validation in armafion

® ShisP Algarithms & Calbval Workshop

Emmbassy Sutes Mandalay Beach Hotel & Resort
Oxnard, C& USA
E/3/2009 - 651142009

The June workshop will focus an SMAP Algorithms and Calival. The workshop will provide a forum to reviesy the project
Algorithin Theoretical Bazis Documents (ATBDs) and Calal plan, solicit input from experts in these areas, resalve key issues,
and develop implementstion plans. Approximately 1.5 days each will be dedicated to the algorthms and Calfval topics.

SMOS Walidstion & Retrieval Team Readiness Review Workshop
Heotel Altis, Rua Castiho

Lishbon, Partugal

3MT2009 - 3M902009

The primary focus of thiz workzshop was a readiness reviewr of the SMOS Validation and Retrieval Team [SYRT) activities in
viewy of a launch of SMOS foreszeen for 2009, | included prezentations, status of the project, results from ESA campaigns,
demonstration and distribution of data analysiz tools, and the lstest updste of vour SMOE CalM'al project.

The Tth SMOE Wiorkshop
ESA-ESRIM

Frazcati, taly
100292007 - 10431/2007

The Tth SMOS workshop will focus onthe preparation of the SMOS commizsioning phase and related calibration and validation
activities.

Fallowving the successful testing of the MIRAS instrument the SMOS platfarm and payload are presently merged for final
azsembly, integration and test activities ta farm the full SMOS satellite (see httpifvsaww esaintiesalP

FSEMEBDSOY2F _LPsmoas_0.Html). Most of the efforts are thus directed tovwards the development of the ground segment and
calibration and walidstion and commissioning phaze activities. These efforts will be discussed in synergy with currently
angoing weork on NASA's Aguarius (retrieval algarithms, calibration and validation) and ather missions (ASCAT, AMSR-E etc),
as wel az the use of relevant auziliary dsta - in viewe of paving the way for the future steps.

The Bth SMOE Science Wiorkshop
Technical University of Denmark
Lingky, Denmark

SM 572006 - 5M 72008

E=A's Soil Moisture and Ocean Salinty (SMOE) miszion has been designed to obzerve soil moisture over the Earth's
landimazses and salinity over the oceans. Soil moisture data are urgently reguired for hydrological studies and data on ocean
zalinity are vital for improving our understanding of ocean circulation patterns.

Temporal Coverage: 1993

Temporal Scale: 10-day

F
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Focus Group Reporting

e I1stgroup meeting in June 2009, Montana
* Publication in Earth Observer
* Peer-reviewed publication in prep

26 The Earth Observer November - December 2009 Volume 21, Issue 6

Report on the CEOS Land Product Validation
Sub-group Meeting

Frédéric Baret, Institur National de Recherche Agronomique, ermrer{{?m,'f;gww:.inmﬁ

Joanne Nightingale, SigmaSpace/NASA Goddard Space Flight Center, Joanne.M. Nightingale @nasa.gov
Sebastien Garrigues, Centre National d’Etudes Span'ﬁf.s'ﬁ, garrigues@cnes. ﬁ-

Chris Justice, University of Maryland, College Park, justice@bermes.geog.umd.edu

Jaime Nickeson, SigmaSpacelNASA Goddard Space Flight Center, jaime.e.nickeson@nasa.gov

2010 strategy:
* Quarterly telecons (initial mtg:Feb 24, 2010)

e 6-monthly report updates

03/02/2010 WGCV-31 Plenary 12
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Societal Banefit
Areas

y
SBSTA

Subsidiary Body for Scientific and

Technological Advance Y

CEOS

Committee on Earth Observation
Satellites

URL: hitp:/www. ceos ongl
Executive Officar: Ivan Pefiteville

Director: José Achaghe Michasl Tanner Ramos, Jinkng Fan m.%m&m
Global Climate Observation System Gilobal Ocean Observation Systam Global Terrestrizl Obsenation Sysiem

URL: http: farwrw wm o intpages/ progigoosfind URL: http:/fwerw.joc-goos.ong! > URL: http:/fwww.fao org/gtos!

Portal: kit woeeesrihobsenvaions oryoci gps E'*’”ﬂi_"r‘ll_ﬂ. KE-;"';_-BEW;WEWQWE-D" fori gp shiml Program Director: John Latham
i - C= ik Secretal . VErSan

Director: Carolyn Richter SlEIsEn WGISS (4 WG- SBA Virtual

Working Group on grki ¥ CEQE GConstell-
Information Systems and Walidation V‘ﬁ%&n@ Societal afions.
Services JRL: hileg { . Oh d Group on Bensfit
Chair: Martha Maiden - Pa=caTre Education
TOPC

SAR
Terrestrial Observation Fanel for Climate Synthetic Aperure Radar Land Cover
Uhar: Satish SmEstas Martin Herold
Mark Epes!

URL: hittp:Semrw.wme. int/peges prgiycosfindex. php Pname=TOPC Terrestrial Carbon Observations

Chairman: Han Dolman I/‘ Chair: Riggage Valentin

TM3G
Temzin Mapping
AOQPC ) C-GTOS Chair: Jan-Paer Muler
Atmosphenc Obsarvation Coastal GTOS

Panel for Climate ‘Gharman: Hobart Ghristan

Biophysical
Hichard Femnandes
Stephen Flummer

ACSG
Atmospheric Chemistry
Chair: Boi: ]
Lo-chaif, Long

Fire
Luigi Boschetti
evin Tansey

OOPC GT-NET
Global Temestrial Obsenving
M o

Ocean Observations
Panzl for Climate

Wos
Infrared Visible Optical
sensors

Chair: Nigel Hox.

Radiation

Gabrisla an-

Sitrub

GOFCIGOLD
Global Observations of Forest and Land Cover Dynamics
URL: http:/iwww f30. org/gtos/gofc-goldd

Executive Diector Michsel Brady

Land Surface
Temperature

Simon Hook

Josz Safrng

' Trowsve Sensors
air: ChristopherBuck

Uo-char: JU Lambernt

Fire

NASA Earth Observer: Cand o o

21(6) 2009 e

i LPV
Johann Linkismmer W g Land Product Validation
Chair: Frederic Baret
Co-chair: Joanne
Mightingsie

Soil Moisture
Wolfgang Wagner
Tom Jackson 1 3

GEOSS Sch ti
Linkages between International Programs concerned with Terrestrial Earth Observation
Disasters Health ‘ ‘ Energy ‘
GEQ Expen: Veronica Grasso GEO Expert: Masami Oncda GED Expert: Femando Ramos
Climate | ‘ Water _ ‘ ‘ Weather _ ‘
GEO /| GEOSS GEOD Expart: Michae! Tanner BED Expert: Douglas ips GED Expent: Koki lyzg
UNECCC Group on Earth Observations / Global Earth Eﬁ?omsmm E'Eg°$§;mFm ‘ ‘ gggéxp;ﬁ:mmm
Unted Nations Framework Observation System of Systems
Convention on Climate Change ADC uic sTC CBC
: Architectursl Data Committes User Interface Committes Science and Technology Committes Capacity Building Committes
L URL: hitp:/www.earthobservations.org! A * GEQ Expens: GEQ Expans: GEO Exparts: GEO Expens:
Portal: hitp:ihwww. earthobservations.ora/gci gp.shtml [Kioki , Robert Koopman, Masami Onoda, Femando Douglas Grips, Veronica Grasso W jgs Sebastien
COS GOOS GTOS



Validation Stages

e Consensus from LPV leads / MODIS land PI’s

Stage 1

Product accuracy is assessed from a small (typically < 30) set of locations and
time periods by comparison with in-situ or other suitable reference data.

Stage 2

Product accuracy is estimated over a significant set of locations and time
periods by comparison with reference in situ or other suitable reference data.
Spatial and temporal consistency of the product and with similar products have
been evaluated over globally representative locations and time periods. Results
are published in the peer-reviewed literature.

Stage 3

Uncertainties in the product and its associated structure are well quantified
from comparison with reference in situ or other suitable reference data.
Uncertainties are characterized in a statistically robust way over multiple
locations and time periods representing global conditions. Spatial and temporal
consistency of the product and with similar products have been evaluated over
globally representative locations and periods. Results are published in the peer-
reviewed literature.

Stage 4

Validation results for stage 3 are systematically updated when
new product versions are released and as the time-series expands.

03/02/2010
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Focus Group Reports

— Key activities since June 2009
— ECV and GCOS-IP 10 actions
— Planned activities / meetings

* Responsibility for ensuring ECV compliance
— Role for GOFC-GOLD and CEOS LPV articulated

— and 3 LPV co-leads are ECV document authors
(Land, Albedo, Fire)

February 10 WGCV-31 Plenary
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Time-Frame: By 2010 then kontinuuusly.
Action T25 [IP-04 T25]

Performance Indicator: Protocol availability.
Annual Cost Implications: <1M USD (10% in non-Annex-| Parties).

Action: Develop an in situ reference network and apply CEOS WGCV validation protocols for
land cover.

Who: Parties’ national services, research institutes and space agencies, in cooperation with
GOFC-GOLD, CEOS/WGCV, FAO GLCN, and in coordination with Action T28.

Time-Frame: Network established by 2010.

Performance Indicator: Availability of validation statistics.

Annual Cost Implications: 1-10M USD (50% in non-Annex-| Parties).

03/02/2010 WGCV-31 Plenary 16

Land Cover Focus Group
Martin Herold / Mark Friedl ECV T09: GCOS-I1P10; T24, T25
Action T24 [IP-04 T23]
Action: Produce reliable accepted methods for land-cover map accuracy assessment.
Who: CEOS WGCV, in collaboration with GOFC-GOLD and GLCN.
8570
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Land Cover Focus Group

Land Cover Validation Protocol

 Update to 2006 document is undetermined

Planning for Global Land Cover Validation Exercise

* Collaboration with BU, GOFC-GOLD, VIIRS Surface type validation
team

* Initial meeting at BU, Regional validation workshop in Kazakstan

* Provisional sample design completed with draft documentation, site
interpretation protocol in progress

Planning for ESA Climate Change Initiative Call

e Discussions with JRC on independent accuracy assessment (use of FRA
2010 remote sensing survey data)

e Accuracy assessment of land cover change

* Will move ahead in concert with GOFC-GOLD REDD Sourcebook
updates and GEO Forest Carbon Tracking task

03/02/2010 WGCV-31 Plenary 17



Annual Cost Implications: 1-10M USD (Mainly by Annex-| Parties).
03/02/2010 WGCV-31 Plenary 18

Fire Focus Group
Luigi Boschetti / Kevin Tansey ECV T13: GCOS-IP10; T36
Action T36 [IP-04 T34]
Action: Apply CEOS WGCYV and GOFC-GOLD validation protocol to fire disturbance data.
Who: Space agencies ahd research organizations.
Time-Frame: By 2010.
Performance Indicator: Publication of accuracy statistics.
-
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* Geoland 2 Burned Area product validation

2010

* GOFC-GOLD Fire Implementation Team Workshop
* LPV group meeting, March 2010

o 12th session of the GCOS/GTOS Terrestrial Observation Panel
for Climate meeting, review of:

e Fire ECV documentation
e GCOS requirements for Burned Area products
e March 2010

03/02/2010 WGCV-31 Plenary 19

Fire Focus Group
Burned Area validation protocol - in progress
e Part Il — Accuracy measures, Part lll — format Standardization and metadata
* Collaboration with MODIS/VIIRS active fire product experts
* Protocol essential for:

* Generation of fire ECV funded by ESA Climate Change Initiative - starting mid-
-
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Who: Parties’ national and regional research centres, in cooperation with space agencies coordinated
by CEOS WGCV, GCOS and GTOS.

Time-Frame: Network operational by 2012.

Biophysical Focus Group
Stephen Plummer / Richard Fernandes ECV T11: GCOS-IP10; T28, T29
Action T28 [IP-04 T29]""
Action: Establish a calibration/validation network of in situ observing sites for FAPAR and LAl
(reference sites) and conduct systematic, comprehensive evaluation campaigns to understand and
Performance Indicator: Data available to analysis centres.
<
i
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resolve differences between the products and increase their accuracy.
Annual Cost Implications: 1-10M USD (40% in non-Annex-| Parties).

Action T29 [IP-04 T30]
Action: Evaluate the wvarious LAl satellite products and benchmark them against in situ
measurements to arrive at an agreed operational product.

Who: Parties’ national and regional research centres, in cooperation with space agencies and CEOS
WGCV, GCOS/TOPC and GTOS.

Time-Frame: Benchmark by 2012.
Performance Indicator: Agreement on operational product.
Annual Cost Implications: 1-10M USD (10% in non-Annex-| Parties).

03/02/2010 WGCV-31 Plenary



Biophysical Focus Group

LAl validation protocol

* Initial Meeting held Nov 2009

* Next Focus Group meeting scheduled Sept 2010
Letter sent to GTOS, GCOS : Adoption of a consistent
definition for the Leaf Area Index ECV

 GTOS-L2008, GTOS-GV2009, GCOS-IP10, GCOS-TEMS
e Sent December 2009, awaiting reply

Status of LAl and fPAR validation paper in prep

OLIVE (OnLineValidation Exercise) (Baret et al.)

e Activity funded (ESA)

e Operational 2011
Par@meter set up in 5 experiments for continuous
monitoring of LAI/FAPAR

03/02/2010 WGCV-31 Plenary



benchmarking activities to assess the quality and reliability of albedo products.
Who: Space agencies in cooperation with CEOS WGCYV.

Time-Frame: Full benchmarking/intercomparison by 2012.

Performance Indicator: Publication of inter-comparison/validation reports.
Annual Cost Implications: 1-10M USD (20% in non-Annex-| Parties).

03/02/2010 WGCV-31 Plenary
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Surface Radiation Focus Group
Crystal Schaaf / Gabriela Schaepman-Strub ECV T08: GCOS-IP10; T22
Action T22 [IP-04 T19]
Action: Obtain, archive and make available in-situ calibration/validation measurements and
collocated albedo products from all space agencies generating such products, and promote
85D
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Surface Radiation Focus Group

Albedo Validation Protocol - in progress

* Collaboration with ESA-sponsored GLOBALBEDO project
e Started Fall 2009

 Collaboration with GMES Geoland-2 Albedo validation effort
* Work to being in early 2010

 More field sites required for Albedo validation
* Discussions with BSRN (Baseline Surface Radiation Network)
 NEON (National Ecology Observatory Network)
* I|deally extend beyond USA and Europe

e Relevant Publications:

e 2 papers related to MODIS Albedo validation, site suitability and spatial
representativeness in relation to a satellite pixel: published

e MODIS-MISR Inter-comparison paper: accepted
e Article summarizing current state of Albedo products: in prep

03/02/2010 WGCV-31 Plenary 73
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Soil Moisture

Tom Jackson / Wolfgang Wagner “New ECV”

* Soil moisture validation protocol

Discussions in progress

Upcoming project meetings for SMOS Science Advisory Group
and WACMOS (Water cycle multi-mission observation
strategy))

 International Soil Moisture Network

* Global in-situ soil moisture database
e Collaboration between CEQOS,
G EW EX a n d G E O ; 4 : Welcome to the Data Hosting Facility of the
: | NN International Soil Moisture Network’
* Online February 2010! & o
* Issues with data sharing, A sk e et
NASA and CEOS LPV to push  »weme e e s e o ot s oot v ey oo
. e 8 their soil moisture measurements to the farermational Soif Moisture Metwork.
COI |a boratlons P Conditions of Use MName Country Stations  Website
P Download Instructions MESONET USA 134 Wiy esonet.org
P About Us OZMET Australia 64 hittp: f fvewew.oznet.unim elb.edu. auf
¥ Cantact REMEDH S Spain 18 http/fcampus.usal.es/ ~hidrus/
¥ Imprint SMOSMANLA France 12 bt e byrnex.orgy
03/02/2010 WGCV-31 Plenary
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Land Surface Temperature

Simon Hook / Jose Sobrino

LST Validation Protocol - Discussions to begin April 2010
Discussions with CEOS IVOS group:

* Roles and responsibilities of LST & Emissivity validation versus at sensor
radiance

* |nclusion of automated validation sites

Participation in the GEO task — QA4EQO

* (Quality Assurance “4” Earth Observation)

Participation in journal special issue:
 Terrestrial Reference Standard Test Sites for Post-Launch Calibration

Data from Thermal campaigns in Europe to be collated for LST
webpage/data archive

RAQS — 3" international symposium on “Recent Advances in
Quantitative Remote Sensing”
e September 2010

03/02/2010 WGCV-31 Plenary 75



Land Surface Phenology

Jeff Morisette / Joanne Nightingale

* No pre-existing LSP validation methods or papers

e LSP focus group in initial stages
* Group co-lead to be identified

LSP product review paper in prep
* 2 global products (MODIS, SPOT-Vegetation)
* 5 products for US/North America (MODIS, AVHRR, Data Fusion)
e 2 products for Europe (MERIS)
* 1 product for South Africa (AVHRR)

LPV workshop at the Phenology conference, June 2010
* Incorporting ground networks (NPN, PEN)

* To bring together producers of continental- to global-scale land surface
phenology products; as well as those collecting field, tower, or airborne data
useful for validating those products, to develop an international protocol to
qguantify the accuracy of these products and initiate a validation-based inter-
comparison

03/02/2010 WGCV-31 Plenary 26



* Review of existing EOS core sites / additional sites?

* Enhance collaboration with existing networks (FLUXNET) and new
networks (NEON)

* Expanding outside of North America / Europe — identify needs and
requirements for field sites and instrumentation

Action T3" [IP-04 T3, T29] ™

Action: Development of a subset of current LTER and FLUXNET sites into a global reference
network for ecological monitoring sites with sustained funding perspective.

Who: Parties’ national services and research agencies, FLUXNET organizations, NEON, ICOS,
in association with CEOS WGCV, CGMS-GSICS, GTOS (TCO and TOPC)

Time-frame: Implementation by 2010

Performance Indicator: Plan for the development and application of standardized protocols for
the measurements of fluxes and state variables

Annual Cost Implications: 30-100M USD (40% in non-Annex-| Parties).

27

Moving Forward
* Protocol development — s/low...
— Time, resources, concerns about existing template
* Cross-cutting activities with GOFC-GOLD
* Land cover and Fire Implementation teams

 Validation Field Sites / Existing Networks
W
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Moving Forward

* Online Interactive environments for Cal/Val Activities
* GECA - Generic Environment for Cal/Val Analysis - ESA
 CEOS Cal/Val Portal - ESA
e SPEC - Satellite Product Evaluation Center - ORNL

 OLIVE — OnlLIneValidation Exercise
* Tool to achieve Stage 4 “ongoing validation” Baret, Koetz et al.
e Test and Actual validation

INFORMATION

modes to reduce “cheating” -
* Easy access to validation j'%**mlr Evawwamion

1. Information to the

reSU ItS community

2. Stand-alone comparison

e |nitial demonstration with b i s

by potential product

LAI’ fPAR and Albedo producer: Test Mode
. . 3. Actual validation with
° P rOJ ect to Sta rt N results visible by the
e o
ed rly 2 O 10 community database:

Validation Mode

4. Addition of sites for

03/02/2010 W direct validation by

individual contributors

Evaluation
criterions



validation aspects of Forest Carbon Tracking activity (GEO
Task CL-09-03b)

GEO Action (WGCV lead) DA-09-01a 8 Generation of CEOS
Post-Launch Test Site list lead GyaneshChander (USGS) and
the creation of the CEOS-COVE information mining tool. List
currently is only Sensor Characterization but should also be
expanded to a definitive list covering all CEOS cal-val sites.
Need is for development of the comprehensive list inc LPV.
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WGCV Actions for LPV
1. CEOS Action 23-13 WGCV Chair with GEO FCT co-leads to
identify supporting role for WGCV in calibration and
7,
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