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Sub-task NumberCL-09-03b
Sub-task Title:Forest Carbon Tracking

Overarching Task Global Carbon Observation and Analysis System
Area: CLIMATE

Related Communities of Practic&€arbon Cycle (former IGCO) and Forest
Relevant Committegto be determined in 2009)

Related Targets(to be included in 2009)

Sub-task Definition(as given in the 2009-2011 Work Plan):

This task will demonstrate that coordinated Eartis€vations can provide the basis for reliablermegion
services of suitable consistency, accuracy andrugityt to support Forest Carbon Tracking. This teaktds
upon existing and planned GEO efforts in forest itaoimg, associated modeling and use of these tioo|s
timely provision of observations required for theautine use world-wide. In close collaboration hyit
national governments, space agencies, and relaemhhical experts, the task will demonstrate |this
capability initially via establishment of robust thedologies, satellite acquisition plans and aesenf
regional pilot studies, which will provide a temigéor roll-out of a consistent and reliable globalbory
monitoring system.

Start-up activities include: (i) establishment efveral regional reference test-sites; (ii) consdiah of
observational requirements and associated prodiijtsecure coordination of observations, inchugli their
long-term continuity; (iv) coordinated assessmdribols and methodologies at these sites, (v) doatitn
of the production of reference datasets,and (irowed access to observations, datasets, toolexqeitise
associated capacity building activities.

Leads(GEO Member or PO, Entity carrying out the worlkgntact: e-mail)
Australia (CSIRO)Point of ContactAlex Held, Alex.held@csiro.au
Australia (Dept. of Climate Change), Gary Richaf@ary.Richards@climatechange.gov.au
Australia, Stephen Ward, mail@stephenward.net

CEOS (Thailand), Darasri Dowreang, darasri@gistdh.o

FAO, Mette LoycheWilkie, Mette.LoycheWilkie @fao.org

GTOS (GOFC-GOLD)

Japan (JAXA), Osamu Ochiai, ochiai.osamu@jaxa.jp

Norway (NSC), Per-Erik Skrovseth, per.erik.skrolig@spacecentre.no
UK (Univ. of Leicester), Heiko Balzter, hb91@lewic.

USA (USDA/Forest Service), Linda Heath, Iheath@ig.fis

Motivation/Background

State-of-knowledge assessments by the United Natieramework Convention on Climate Change
(UNFCCC) and its Intergovernmental Panel on Clin@k&ange (IPCC), have documented the urgency for
mitigating global warming driven by anthropogenicegnhouse gas emissions. The IPCC scientific
consensus has shown that global carbon emissionsl @@ reduced by as much as 20% by reducing
deforestation and forest degradation, preservingeah forests, reforesting wastelands, and impgvin
related agricultural practices. Despite past extensefforts, there is still a lack of sufficiently
comprehensive, international consistent and acewpatially explicit data on global forest changel a
carbon stocks, emissions, trends and UNFCCC reygogtiidelines for national reporting. Where techltyc
possible, the preferred resolution for monitorirag lbeen identified to 0.05-0.1 hectare. An annwlio-

wall mapping approach is needed to avoid issuédeakage’, where reductions in carbon losses anplyi
displaced rather than mitigated. Time-series mapgsnalso required to ensure that mitigation effate
sustained, and represent long-term reductionsabilistation.

A GEO sub-Task on ‘Forest Carbon Tracking” has bestablished to directly address these concerres. Th
task will seek to ensure information is accessilea regular basis (annually) to the global comyuria
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the appropriate international bodies and natiopate agencies. This will be done in close cooratinatith
technical expert groups (eg. GOFC-GOLD; Kyoto-Carl@oup) and UN-REDD bodies such as FAO, and
will ultimately provide increased confidence to ogators, the science community and users at lahge,
regular provision of comprehensive, repetitive glothata on forest cover and extent is achievahtagh
efficient use of earth observation technologies.

Outputs(e.g. products and services which result from tttevdies of the Task/sub-task; outlined in tharior
of deliverables with timelines)

Regional reference test-sites established in ctatgan with national governments, FAO, NGO's

Optical + SAR satellite data acquisition strategyead and established by space agencies

Technical methodology report for annual, mid-resoluglobal forest-change monitoring, including
satellite data orthorectification, correction methcand accuracy assessment, widely agreed and

documented through a mid-term task report

Orthorectified satellite data mosaics (optical+SAR)tinely provided by space agencies, initially

Regional capacity-building workshops covering metflogy, access to in-country data (satellite &

Planned
1.
and expert teams.
2.
3.
4.
over reference sites
5.
in-situ), expertise and available tools.
6.

Description of and reports from each of the redipilat projects

Output & Deliverables

Doc | Title Deliverable (est. Responsibility Remarks

# date)

1 Regional reference test-| 3-5 initial large, GEO Co-Leads and Regional sites to be
sites established regional test sites | task partners nominated as per

(June 2009) standardised guidelines
for pilot projects
definition and execution
This will be done in
consultation with national
governments, NGO'’s and
expert teams.

2 Optical + SAR satellite | Documents on (1) | GEO co-Leads, Updated yearly in
data acquisition strategy| preferred SAR and | CEOS and CEOS | consultation with CEOS-
agreed and established Iby2) optical data LSI-Constellation | member agencies.
space agencies modes and study team, JAXA’s

acquisition strategies Kyoto-Carbon

(February 2009) Program, &

collaborators (eg
GTOS)

3 Technical specification 1% draft Technical GEO co-leads, “Interim” document to be
and methodology report | report, by May CEOS LSI- used | as guide to region
for annual, mid- 20009. Constellation study | workshops and to guide
resolution global forest- team, JAXA’s agreements with the

change monitoring,
including satellite data
orthorectification,
correction methods and
accuracy assessment,
widely agreed and
documented through a

Final document
December 2011

mid-term task report

Kyoto-Carbon
Program, GOFC-
GOLD &
collaborators

CEOS Land Imaging
Constellation team
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4 Orthorectified satellite | Annual, medium- GEO co-leads, Documents produced in
data mosaics resolution, CEOS Member Objective 3 are to be use
(optical+SAR) routinely | orthorectified agencies operating| as guide to data
provided by space mosaics for the nominated acquisition and processin
agencies, initially over | nominated regional | satellite sensors.
reference sites test-sites (start (Coordinated

March 2009 — 3 through CEOS LSI
years) team)

5 Regional capacity- Initiated bi-annual | GEO co-leads, FAQ It will be updated yearly
building workshops regional workshops | and GTOS (GOFC-| to incorporate feedback
covering methodology, | by October 2009. GOLD) from consolidation of
access to in-country data observation plans and
(satellite & in-situ), results from pilot projects
expertise and available
tools.

6 Description of and Several ‘country- GEO task-leads, Documents will be
reports from each of the | reports’ from and national published on a regular
regional pilot projects December 2010 government basis, made available vig

onwards agencies GEO and UNREDD
(coordinated by portals, and updated as
FAO — GOFC- required
GOLD)

Produced(current status): ...

Activities (operations or work processes through which resesit@re mobilized to produce specific outputs;

outlined in the form of milestones including timek)

Planned

Task main activities

a) Establishment of several regional reference figss$;90 demonstrate capability in support of elien

policy needs

b) Consolidation of observational requirements ast@ated products

c) Secure coordination of observations, includingrthmig-term continuity

d) Coordinated assessment of analysis tools and melthgids

e) Coordination of the production of reference dataset

f)  Improve access to observations, datasets, tools)gettise and associated capacity building at#vit

Details

A) Establishment of several regional reference test-sites, to demonstrate capability in support of
climate policy needs (end to end projects at country/regional level, with an emphasis on developing

countries)

(Potential National Contributors: Australia, Norwayapan, Indonesia, Brazil, Niger)

Build on existing inter-governmental programs ttabish demonstration test-sites and projects. gy
ensure broad representation by regional particgaftimately address different types of forestait-with
an initial emphasis on tropical forests; test aacias, validate methodologies/tools and build leeglacity.
The conclusion of each group of projects could leked by a dedicated workshop, to assess theyutflit
different approaches and the accuracy of carbamatss, for sharing experiences and consolidating

methodologies.

g
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This GEO sub-Task will establish a number of refeeetest-sites to demonstrate and develop appreache
and methods for using current remote sensing clitpedfor long-term, operational forest-cover charand
carbon monitoring. Where possible, geographiclapsrand synergies will be chosen with the regisitak
nominated by the CEOS Land Surface Imaging Comsiafl study team, FAO, and GOFC-GOLD.

However, to ensure maximum success and long tearatipn, as well as in-country national involvement
these test-sites additionally need to have keyaataristics to qualify and to be endorsed in suppfthis
task, as follows:

» Sites should be located in countries with own statgent to develop national forest carbon
monitoring systems, and requiring capacity buildsagport

« Donor countries and/or donor NGO's clearly identififor long-term involvement

e Countries with proposed test-sites and their gavent institutions having commitment for
capability to support ground observations (includeslvement by relevant forest management
authorities in host countries)

» Clear management and governance arrangementsdaelimged
» Resources for the acquisition and analysis of tte dlearly identified

« Timely and specified reporting on progress andveedibles, including specific data products, for
each site

< Initial focus will be on cloud-affected areas wéttive forest management, including deforestation —
aforestation activities

e Large areas (to demonstrate repetitive, wall-tdsvegicurate wide-area forest mapping capabilities -
e.g. Borneo, Congo Basin, Amazon Basis)

* Sites to include representative scientific projectdorest change, with appropriate in-situ
observations

* Availability of archived SAR and optical data tondenstrate changes is preferred

At a high-level , the following test-sites alreddifill the above requirements (with further sitesbe added
as they emerge)

1. Amazon region in Brazil

Borneo, with focus on the Indonesian part
Tanzania, with focus on mountain forest
Tasmania (Australia)

tbd

o bk~ w0 D

This first group of reference sites, to start ia #09/2010 timeframe, will require assembly ohare and
near real-time optical satellite databases, antbb@glemented by progressive use of new observasiods
methodologies, one specific component being malticbSAR observation.

The initial sites are expected to be within @@ngo Basin, Amazonia (Brazil), Kalimatan (Indonesia);
additional regional sites are likely to inclu@lanzania (Africa), Tasmania (Australia), Cameroon, China
and Bolivia. Additional sites can be proposed, provided thiiéslee above criteria and there is adequate
national government-level interest, expert involeatn and funding available by relevant actors ammbds.

Involvement of national forest ministry/authoritissessential for each site, - to gain better axcte®FI's
(National Forest Inventories), dedicated in sitlaswegements for validation purposes, and prospécts o
capacity building. As a co-Lead in this task, FAOuld assist in establishing the necessary links and
coordinating regional workshops in participatingictries.
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A preliminary list of national/regional locatiorggyite well balanced in terms of geography and tiperest
has been identified, by reviewing on-going initias:

Location Supported by

Africa

Cameroon ESA

Congo Basin Congo Basin Forest Fund (Norway + UK)
Ghana Australia ?

Niger tbd

Tanzania Norway, Australia?

Asia and Pacific

China Australia, China

Indonesia Australia, Japan, Indonesia
Papua N. Guinea Australia

Cambodia Australia, Japan

South America

Bolivia EU,ESA

Brazil USA, Brazil, Norway
Colombia thbd

Feedback from pilot projects is expected to havergrortant role in the progressive consolidation of
recommended methodologies and the associated abiserplans at global level. Early dialogue with
relevant policy bodies will be essential to enghed the technical solutions satisfy their inforioatneeds.

Near term objectiveddentify key pilot sites and consolidate a conaded observations and field data
approach by February 2009.

B) Consolidation of observational requirements and associated products

Once the initial sites are identified, we will ZlSEOS members to work with space agencies to séoare
necessary Earth observation datasets and posdititeoaal support from agencies for some of thedat
processing.

Based on technical expert, stakeholder and useuttation, the main thrust of this activity will lbiee
definition of a set of top level requirements canagg observational requirements and “standardized
products” of global relevance. The definition i conducted in order to identify capabilities éodffered
rather than specific user requirements to be mek {0 GEO task US-06-02 and the CEOS Land Surface
Imaging Constellation project). The process witjuiee iteration and consultations with “users” alada
“providers”. Definition of observational parametéosbe taken into consideration will include, bot n
limited to:

» Spatial Resolution

* Wall-to-wall mapping approach vs. sampling of specreas

» Periodic update of the global product

* Required sensors

Near term objectived-irst draft to be worked by e-mail and be reagybbruary 2009

C) Coordination of systematic, long-term observations, including securing satellite continuity

The activity, coordinated through GEO and CEOSeistered in the definition of a worldwide coordavht
systematic satellite observations plan and in $eguwontinuity and sustainability. To-date, prinaaptical
remote sensing technologies have been used fonedand-use-change mapping (eg NOAA AVHRR,
NASA-MODIS, Landsat, SPOT, Envisat-MERIS, etc.) wéwer, increasingly SAR missions are also
becoming operational and providing global coverdaga for wall-to-wall, multi-year mapping. SAR will
provide the added capabilities of data acquisitorforest monitoring, even in cloud-affected araad at
night. Thus, efforts will be made within this taskconjunction with relevant CEOS-member agenaes t
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secure the required continued access to opticabamidata archives (if available) and real-timeadatin
support of the envisaged information services.

The mechanisms to achieve this will be:

- Close consolidation with the CEOS Land Surface imggonstellation (GEO task DA-07-03),
together with expert groups such as members of GGECD and the ALOS Kyoto-Carbon Group
- asking them to specifically address observatioealirements for forest cover assessment
requirements raised by this task;

- New coordination measures put in place via CEOSF-GOLD and the Kyoto-Carbon Group to
evaluate the suitability of developing specific @imnalsatellite data ortho-rectification and
deforestation and forest degradation products dérikom systematic multi-band SAR observations.
Different aspects will be considered, such as §gistd SAR instrument modes, information content
in different “situations”, definition of a “test @h” for observations and assessment over a limited
number of sites, definition of observations pladdrassing forest monitoring and carbon tracking
for current operational and for forthcoming SAR smss operating in C, L and X bands. This effort
will advocate the need for satellite mission comtinusing all available CEOS mechanisms — such
as Constellations or other frameworks.

- In addition to the opticadatellite emissions already considered by the CESISeam, these
include:

SAR Missions in Operation

- ALOS-Daichi (Japan) L-band; continuation approved

- ERS and ENVISAT (EU) C-band; continuation approved

- RADARSAT-1 and-2 (Canada) C-band; continuationraped

- TerraSAR-X (Germany) X-band; continuation apprbve

- COSMO-SkyMed (ltaly) X-band; constellation of 4edates

Future Optical & SAR Missions Under development and planned:

Landsat-follow on (USA) optical, multi-spectral
Sentinel-2A/B (ESA/EU) optical, multi-spectral
HyspIRI (USA) optical, hyperspectral
ALOS-follow-on (Japan) L-band + optical
DESDynl (USA) L-band+Lidar
DMSAR C/X-band
MAPSAR L-band
RADARSAT Constellation (Canada) C-band
RISAT C-band
SABRINA X-band
SAOCOM (Argentina) L-band
Sentinel-1A/B (ESA/EU) C-band
TerraSAR X follow-on (Germany) X-band
WSAR X-band

A second line of activities will be devoted to ildentification of requirements for the use of reensénsing
data for validation purposes. This activity shoidientify the use of: airborne sensors; very higtisph and
spectral resolution satellite sensors; LIDAR; tbgetwith in situ measurements and assessmentheor
validation of the global products.

Near term objectives: CEOS space agencies to ndenpants-of-contact for participation in this tasBAR

coordination meeting through CEOS LS| SAR sub-teanty 2009, co-located with the next CEOS SIT
meeting (March 2009, Florida, USA) and/or UNFCCC&IB\ event.

D) Coordinated assessment of analysistools and methodologies
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A coordinated assessment of available tools antiadetogies will be undertaken in conjunction with
technical experts from GOFC-OLD and the Kyoto-Carkiyoup — with the main outputs being:

- Identification of current capabilities and lintitans

- Quantification of accuracy and uncertainty ofsmrsystems and mapping methods ;

- Satellite data processing methods for accurdb®mctification and terrain correction for usemnlti-year
forest-change and trend analyses

- Definition of suitable (simple and robust) toalsd methodologies to support periodic reportingupport
of global carbon accounting needs, including daéiniof the role of in situ and remote observations
(airborne and satellite based);

This activity will directly support the continuoirmprovement and update of a technical methodology
report;

Near term objectives: Prospective Task participaake part in Forest and Carbon Workshop at Stressa
Italy, May 2009, an possible GEO Forest MonitorlBgmposium, Thailand, August — September 2009.
Workshops to agree on initial data processing apphes (optical + SAR), September 2009.

E) Coordination of the production of reference datasets

The main output of this activity will be the detion of the « Carbon tracking reference datasetstthe
coordination of their progressive production.

The Forest Resources Assessments performed aneparption by FAO (GEO task AG-06-04) will be
considered as one of the reference datasets, aindgtiitability for Carbon tracking will be assedsin
particular considering the potential need to maeenfa “sampling” methodology to a global “wall t@i
mapping products.

The implementation and validation of an agreede&wyatic land cover classification and of land usengies
(GEO task DA-07-02), as the reference to apphhirtarbon tracking specific methodologies will be
assessed, also considering the definition and @agin of standards for collection of key terrestri
observations for climate (GEO task CL-09-02b)) #reluse of observations and products coming from
Global Ecosystem Observation and Monitoring (EC3QY-

Near term objectives
First draft definition of “Carbon tracking refereecdatasets” available mid 2009

F) Improve accessto observations, datasets, tools and expertise and associated Capacity Building

activities

A key component of this task includes the needdwige those national governments and their refevan

agencies who wish to develop their forest monitpaapabilities further, the necessary methodolaggess

to satellite data and reference datasets, expantid@ecessary tools to undertake this work. Thezef
specific activities may include, but not be limitied

* In close coordination with ongoing bi-lateral or ltiateral programs, as well as in-country actest
associated with UN FAO FRA, hold regional capatitytding workshops to discuss methodology,
access to in-country data (satellite & in-situ)pestise and available mapping and reporting tools.

e The constitution of a dedicated GEO Community @fdlce, by engaging Forest and Climate CoP'’s,
that could bring together Science Community, Gowents, NGO’s and Private Sector (ref GEO task
US-06-02) and to ensure key contributions, sudh@®ne from CPR alliance

* The effective use of regional information-delivesgstems (such as Sentinel Asia, SERVIR, etc.), as
well as global systems such as GEONETCast, for aeopen data and products distribution

« The definition of a dedicated section in the GEMsite (now) and in the GEO Portal (in future)
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* The building of Capacity on observation systemeastfucture, information extraction and its use for
decision making, implementing the Seville Roadnta@mcentrating the intervention in ensuring
independent assessment capabilities at Country leve

Progresg(current status): ...

Resour ces (indication of resources — e.g. financial, humaostributed by GEO Members or Participating
Organizations to produce outputs)

Australia In-Kind: The Australian Department of Climate @a, AusAID and associated institutions
(CSIRO, Geoscience Australia, ANU, Cooperative Rege Centre for Spatial Information) are undertgkin
several regional activities which contribute resegrto the sub-task activities. These fall undestislia’s
“International Forest Carbon Initiative - (IFCl)ts partnership with the Clinton Climate Initiatiasd the
establishment of a dedicated Remote Sensing Résdmogram to support some of the technical
implementation requirements of IFCI'.

¢ Personnel:Part-time sub-task co-Lead (A. Held), @art-time task project manager (S. Ward)

¢ Other:

o Assembly of regional optical and radar satellségacarchives, covering South-East Asia (in
collaboration with GISTDA — Thailand and JAXA-Japan

o0 Establsiihment of new satellite-downlink facility Northern Australia for use in regional
programs

o0 Collaborative bi-lateral government-to-governmemgpams with Indonesia, including
remote sensing and carbon emmissions methodologptafament

o0 Support for technical exchange and methodologyldpweent in China

Norway:

Japan:

FAO:

GOFC-GOLD:

Capacity Building Component

(capacity building is defined to include the depahent of capacity related to: (i) Infrastructuredan
technology transfer (Hardware, Software and otleehnology required to develop, access and use @&p);
Individuals (education and training of individuats be aware of, access, use and develop EQ) ahd (ii
Institutions — building policies, programs & orgaational structures to enhance the value of EO dath
products).

1) In accordance with the above definition does rask have a capacity-building component? Iptegse
provide a short description of this component idahg a description of end users.

2) Have any additional CB needs for this Task hdentified? Please provide a short description.
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Capacity-building is already embedded in a numibeoantry-to-country partnerships in relation testh
process. Once the necessary satellite data isexband accessible to countries which wish to dstabl
national forest change monitoring, and the proogssiethodologies (optical & SAR) are agreed and
documented, several mechanisms will be used faapbuilding in this task. These would include
bilateral capacity-building programs already asstedi to forest change and carbon emissions assgissme
and monitoring that are already underway among tcimsthat fall within the nominated test areassTi$

the case for example on bilateral programs betwerstralia and Indonesia, and Australia — China,rehe
the programs provide in-country access to datmimgon data processing methodologies and carbon
accounting methodologies. Furthermore, programsdiaated through UN-agencies such as those linked t
FAO FRA and UNESCO, as well as regional initiatigesh as those by UN-ESCAP and the Asia Institute
of Technology, would have a strong role in trangfigrthese methods to national governments and thei
agencies, for use in forest change mapping aneoartmissions estimation.

User Engagement Component
(please briefly describe to what extent end uasgsengaged in this Task and influence the nattitheo
outputs produced)

Science and Technology (S&T) Component
1) Please briefly describe the elements of sdiemdsearch or technological development contaiimetthis
Task

2) In relation to the S&T component(s) of this {gdkase describe gaps, priorities, continuity reged
barriers, scientific expertise and additional resoeineeds (this information will be used for depeig a
gaps and needs assessment in Task ST-09-01)

Members and POs’ Contributions to Outputs and Adtiies above:

(Input is optional. This section gives the charc®lembers and POs to provide more details (3-5)imma
their individual activities, making a clear conniect with the outputs and activities outlined above)

Italy

Contribute with the Italian experience in performimformation systems aimed at identifying and kiag
transparently land use changes according to tip@iresments of the Kyoto Protocol reporting rulgalyl
designed a proper Land-use Inventory (IUTI) by gsainmix statistical and Earth Observation appraach
order to integrate on a spatial basis the groufwtrimation reported in the Italian Forest Inventory.

The Italian experience could serve as a testinga afound and transparent methodology for land
representation under the Kyoto Protocol which mayapplied, in other Countries for building national
capacities in the LULUCF sector.

Japan
JAXA:To contribute with he ALOS Kyoto & Carbon Initied.
NIES: Supporting consolidatiaon of observationgluieements and associated products.

Netherlands

WUR: Development and documentation of algorithms, methodologies and products (land classification and
change mapping) for humid tropical regions; capacity building.

SarVision: Development and demonstration of operational methodologies; production of maps for selected
test-sites (reference data sets).

Wetland International: Research on CO2 emission from peatlands.

Alterra: Research on CO2 emission from peatlands.

ITC: Community based forestry - ground truth data acquisition & analysis.
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Norway
Norwegian Computing Centrdlethods for reliable monitoring of changes in &ire

Spain

Instituto Nacional de Investigacién y Tecnologiaaka y Alimentaria (INIA):INIA is the first institution

in Spain to develop methodologies to evaluate bgsand forest Carbon storage using a combination of
satellite imagines and the data of the SpanishsEdmeentory.

Experience in the development of numerical procedeeelaborate cartography of burning areas using
satellite images, having participated in Latin-Aican (with CYTED and AECED organizations).

UK

CTCD, Sheffield:Contribution from the Carbon Cycle theme in the Nitional Centre for EO, and in
particular lead an activity on C balance of theites, with the emphass on forests. A related dgtisi co-
proposing the ESA BIOMASS Mission and co-chaitihg Mission Assessmnet Group.

CEOS

JAXA: Continue research on use of SAR data for biomstimation.

GISTDA: Global Carbon Observation and Analysis System:cés® of carbon credit assessment and
mapping in mangrove forest.

CSA :SAR data for forestry.

ESA
ESA is contributing with SAR images over test sded very supportive of the whole sub-task.

Participation (Table to be filled in 2009):

Type Member or PO | Representing Contact Name EmailAddress

Lead (PoC) | Australia CSIRO Alex Held Alex.held@csiro.au

Lead Australia Stephen Ward mail@stephenward.net

Lead Australia Dpmt of Climate Change Gary Richards Gary.Richards@climatechange.gov.au

Lead CEOS Thailand Darasri Dowreang darasri@gistda.or.th

Lead FAO Mette LoycheWilkie | Mette.LoycheWilkie@fao.org

Lead GTOS GOFC-GOLD

Lead Japan JAXA Osamu Ochiai ochiai.osamu@jaxa.jp

Lead Norway Norwegian Space Centre Per-Erik Skrovseth per.erik.skrovseth@spacecentre.no

Lead UK University of Leicester Heiko Balzter hb91l@le.ac.uk

Lead USA USDA/Forest Service Linda Heath Iheath@fs.fed.us

Contributor | CEOS CSA Yves Crevier Yves.Crevier@asc-csa.gc.ca

Contributor | CEOS ESA Frank Martin-Seifert | Frank.Martin.Seifert@esa.int

Contributor | CEOS GISTDA Chaowalit chaow@gistda.or.th
Silapathong

Contributor [ CEOS JAXA Masanobu Shimada | shimada.masanobu@jaxa.jp

Contributor | Italy ISPRA Domenico Gaudioso |domenico.gaudioso@apat.it

Contributor | Italy ISPRA Lorenzo Ciccarese lorenzo.ciccarese@apat.i

Contributor | Italy ISPRA Marina Vitullo marina.vitullo@apat.it

Contributor | Italy MATTM Vanessa Tedeschi vanessa.tedeschi@tfambiente.it

Contributor | Japan CEOS/JAXA Chiyoshi Kawamoto | kawamoto.chiyoshi@jaxa.jp

Contributor [Japan JAXA Masanobu Shimada | shimada.masanobu@jaxa.jp

Contributor [Japan NIES Yoshiki Yamagata yamagata@nies.go.jp

Contributor | Netherlands Alterra Peter van der Meer Peter.vandermeer@wur.nl

Contributor | Netherlands ITC Patrick van Laake vanlaake@itc.nl

Contributor | Netherlands SarVision Niels Wielaard wielaard@sarvision.nl

Contributor [ Netherlands Wetland International Marcel Silvius marcel.silvius@wetlands.org
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Type Member or PO |Representing Contact Name EmailAddress
Contributor | Netherlands WUR Dirk Hoekman dirk.hoekman@wur.nl
Contributor | Norway Norwegian Computing Centre Rune Solberg rune.solberg@nr.no
Contributor | SPAIN Instituto Nacional de Investigaciony | Federico Gonzalez- [alonso@inia.es
Tecnologia Agraria y Alimentaria Alonso
(INIA)
Contributor [ UK CTCD, Sheffield Shaun Quegan s.quegan@sheffield.ac.uk




