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MINUTES OF THE 10" SDCG MEETING (SDCG-10)
7"-9" September 2016
University of Reading, UK

1 Welcome and Introductions

Frank Martin Seifert (ESA) and Eugene (Gene) Fosnight (USGS) welcomed the participants to the meeting
and reviewed the agenda. Participants introduced themselves around the table.

GFOI Status

Stephen Ward (SDCG SEC) presented an update on the status of GFOI, reviewing the latest governance
and office arrangements as well as the status of the MGD.

Coordination and management G F@l MGD

¢ Leads:
— USA: Doug (USGS, Chair)
— Norway: Henrik on leave, Maarten (NICFI)

* Updated and user-friendly v2.0 recently pre-released in English
— Professional layout and translation into French, Spanish anticipated end September

— Australia: Anthony (DOTE) [Australian funding ends 2016] * reddcompass.org launched
— CEOS: Masanobu (JAXA) — Progressively work through the key themes, concepts and actions of REDD+ National
— FAO: Anssi Forest Monitoring Systems (NFMS) for Measurement, Reporting and Verification (MRV)

gaining access to a suite of GFOl methods and guidance, space data resources, training
materials and tools along the way.

* Have 150 active registered users and approximately 300 users a month
acccessing REDDcompass
— Ghana indicated willingness to adopt fully
+ CB component has MGD-dedicated person for workshops — better

« Office:
— At FAO since Feb (Aus and Norway $$)
— Tom Harvey on leave, Peter Moore stepping in

— Funding ends early 2017
* No significant GEO interaction

¢ GFOI cited in REDD Exchange (US-Norway) in June promulgation through SC
* Broad GFOI Review being undertaken by Jim Baker and will report late 2016 + Melbourne Uni MGD course supported by UNREDD and FAO proceeding in
November

He summarized the overall status, noting that:

— 2016 is significant in terms of global space data coverage and availability of useable and updated
MGD?2.0 and web materials;

Significant uncertainties due to loss of Australia funds and leadership, as well as R&D funding;
Maturity of GFOl comes with component integration — SDCG continues to advocate strongly for end-
to-end demo: support is claimed but need to see action beyond words; and,

— The reaction to and follow-up from the GFOI Review in progress will have a significant bearing on
the way forward.

A brief discussion followed.

— Osamu Ochiai (GEOSEC) asked about the GFOI strategic review that Jim Baker is conducting, and
Stephen noted that the review is being conducted independently, drafts are currently being
reviewed by the Leads, and he confirmed that a report will be published once completed.

— Helmut Staudenrausch (DLR) raised the topic of using the GEO forum to raise the issue of
sustainable funding for GFOI Space Data Coordination. Osamu noted that GEOSEC has been working
with the GFOI Office to develop a statement of needs.
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— Ake Rosengvist (JAXA) asked about Norwegian funding commitments to GFOI, and it was noted this
is also unclear and dependent on the outcome of the GFOI review.
— Doug Muchoney (USGS) confirmed that SilvaCarbon has support from the US Government through

2019.

2016-2018 Work Plan Outcomes Status Summary

George Dyke (SDCG SEC) summarised the status of the 2016-2018 Work Plan, noting significant
accomplishments since SDCG-9 as well as the overall status of the Outcomes.

2016 Work Plan Outcomes

‘Wins’ on Outcomes since SDCG-9 G F@|

Outcome

2: Global Data Flows final draft

3: ‘ARD’ progress and LSI-VC engagement
2, 3: Copernicus land service inputs

4, 15: MGD 2.0 / REDD Compass release
10: Data Cube Work Plan development
10, 11: Strong Colombia engagement

10, 11: New services demonstrations

12: Element 3 strategy endorsed by SIT-31
15: GFOI component coordination calls

Baseline

Services

Status Going Into to SDCG-10

Not Progressing / Unknown 4/17

* Full outcome text in 3yWP and SDCG-10 agenda

#1: verage

#2 Data Flows #11: National Model

#3: Info. Products #12: €3 Strategy

#4: MGD Integration #13: Data for R&D
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#9: MGD 2.0 Integration

GEO/GEOSS Status

, UK
September 7.9 2016

Osamu reviewed the history, governance, and Societal Benefit Areas (SBAs) of GEO, noting that there
are a number of different kinds of GEO activities. He reviewed a number of aspects of GEO, noting that
they are engaged in a number of areas, including developing a response to the UN Sustainable

Development Goals (SDGs).

%O ?:S(iPOOBr\éERVATIONS o -
Four Types of GEO Activities

Contributes to user needs

Demonstrates pilot or prototype services.
Members / PO / CoP coordinate

Develops concepts and applications.
Community building

Develops pre-operational services.
Members / PO / CoP operate

GEO Community
Activities

GEO Initiatives GEO Flagships

Support for GEOSS
implementation
GEO Foundational Tasks

Over-arching activities described in the GEO WP
Initiated by GEO Secretariat.

A brief discussion followed.

@ GROUP ON
EARTH OBSERVATIONS

Enhance the SDCG success story to CEOS overall
satellite coordination mechanism

Potential linkage to other GEO Tasks

— GFOI datasets to other tasks

— Share knowledge

Link SDCG Element 3 (Data Supply) to the GCI and

GEONETCast

— GCI - register SDCG datasets

— GEONETCast — possibility to use the satellite based
data dissemination to developing countries (maybe
through GEO regional initiatives)

Expectations to SDCG
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— Doug raised the issue if requests from the GEOSEC, noting that these requests taxed GFOI as a
largely best efforts activity with a small office. Helmut noted that the request from GEO for a GFOI
fact sheet came from the GEO member countries in an effort to try and secure additional resources
for activities like GFOI, and that some level of reporting is going to be required. He noted that GEO
has the potential to contribute to securing longer term support for GFOL.

o le(cE (i BBl SDCG SEC to follow-up with the GFOI Office on COMPLETE

the GFOI fact sheet for GEO Secretariat GFOI Fact Sheet ("Opportunities to

Help" in the GEO-XIIl document)
has been released

ole(cEuliZy2l SDCG SEC to follow up with GFOI Leads on COMPLETE
representation at GEO Plenary Doug Muchoney will not attend
due to US travel constraints,
Stephen Briggs will attend. Stephen
Ward following-up on participation

2 Baseline Global Observation Scenario

Frank Martin introduced the session, noting that the baseline global observation coordination is one of
the core GFOI activities.

Landsat Status

Gene presented a summary of the baseline global observation Outcomes, noting at the main activities
are acquiring data (#1), distributing data (#2), and ensuring that the data formatting is optimised (#3, i.e.
pre-processing).

Page 3



SDCG-10: 7"-9™ September 2016, University of Reading, UK — v1.0

Outcome 1: Acquire Data

GF@' Outcome 2: Global Data Flow

The Committee on Earth Observation Satellites

GFO

* Multiple annual Global Coverages by 2016 of the
world’s forested areas

— 2016: Multiple global annual coverages of the world’s
forested areas from a suite of core mission sensors

« Optical core missions with free and open data policies
— Landsat 7 and Landsat 8 — operational - global
— Sentinel-2a — commissioning and operational - global
— CBERS-4 - 2014 launch and 2015 commissioning - regional

« Radar core missions with free and open data policies
— Sentinel-1a — operational - global
— Sentinel-1b — enters operation phase September 2016 global
— ALOS and ALOS-2 — PALSAR annual Mosaics

SDCG-10 Reading, England
September 7th - 9th 2016

* Efficient and effective global flows of data
—2016: Complete and review global data flow study
— 2016: Begin transition to Analysis Ready Data
products
* Optical: Surface Reflectance products
* Radar: Orthorectified and slope corrected
* Cloud distribution and analysis of data products:
Google and AWS
—2017: Space Agency providers: ESA TEP, USGS
LCMAP, ...

SDCG-10 Reading, England
September 7th — 9th 2016

Outcome 3: Data to Information G F@I

* Global coverage with consistent information

products

— |dentify Space Agency and expert partner information
product initiatives relevant to GFOl and MDG.

* GA Data Cubes

* ESA Thematic Exploitation Platforms (TEP)
* USGS Land Change, Monitoring, Assessment and Prediction

(LCMAP)
« FAO SEPAL

— Intercalibration and interoperability studies

G CEES

SDCG-10 Reading, England
September 7th - 9th 2016 S

Gene reviewed the status of Landsat, noting that Landsat-7 is successfully implementing its ‘Continental
mode’, acquiring only over continental land masses, and Landsat-8 is acquiring all data globally over

land.

He noted that USGS is moving to a collections model for the Landsat archive, with three basic categories

of products defined:

— NRT (Near-real time) products that are processed using ancillary data such as predicted ephemeris
or bumper mode parameters that may be improved by reprocessing;
— Tier 1 products that meet the criteria for the collection definition (i.e. enable time-series stacking,

<12m RMSE); and

— Tier 2 products that do not meet the criteria for the collection definition and have been processed

using the best known ancillary data.
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Tier-1 Collection Definition SummaryG F@'

* Need to be geometrically corrected to enable multi-
spectral time-series stacking

— Geodetic accuracy threshold of less than 12m root mean
square error (RMSE) relative to the Global Land Survey
(GLS) 2000 ground control

— Results in about
* 57% of OLI_TIRS

— A higher percentage of OLI science are collected over areas without
ground control (Antarctic, Coastal Areas, Islands, higher cloud cover)

— L1GTs can’t perform post-fit verification to GLS so they are part of the
TIER-2 category

* 73% of all ETM+

* 60% of all TM
The intent is to make the full Tier-1 collection available for immediate
download

> SDCG-10 Reading, England
C E ‘:é S September 7th - Sth 2016

Frank Martin noted that the Sentinel-2 Global Reference Image (GRI) is expected to be completed late in
2017. At that point, the Landsat products will be reprocessed to the GRI, and there is good coordination
between USGS and ESA in this area.

Gene noted that in persistently cloudy areas, users will likely need to look at both Tier 1 and Tier 2
collections to get the imagery they require. He also noted that repatriation international ground station
data back to the Landsat Global Archive is ongoing, and this is expected to build the archive considerably
(perhaps 3x) once complete. He reviewed the plans for Landsat-9 and Landsat-10.

Landsat 9 Heritage G F@I Landsat 10 Landsat Science G F@I

Team 1-slide synthesis

1) Continuity / backward compatibility to previous Landsats (Wulder, Belward, Loveland, Hostert, Joe &
. . . ) Kennedy, Helder)
* Landsat 9 is substantially a rebuild of Landsat 8, using Landsat 8 - Obviously butalso Global climate monitoring principals rationale
. . ARRY Multiple satellites would provide continuity “safety” / redundancy and help obj. 1-3
designs and subsystems to the extent possible to minimize cost, . o ;
2) A Temporal — need to provide clear application/science rationale
schedule, and risk. + -4days (Martha A. study; A. Whitcraft MODIS cloud study, Ted S. cryospheric change) (Leo, Volgoman,
_ Rebuild of the Operational Land Imager (OLI) Scambos, Cohen, Allen, Kilic, Feng, M. Anderson, Hipple, D Johnson )
—  Rebuild of the Thermal Infrared Sensor (TIRS), with changes to TIRS only to upgrade the instrument to Class B reliability. *  3)Coincident/near-coincident 2-band thermal observations (thermal pixels integer multiple of reflective
standards and to address known performance issues with the Landsat 8 TIRS pixel di i (field level ET, ical studies, cloud screening) [This is part of the continuity
objective] (Allen, Ayse, M. Anderson)
* Landsat 9 mission objectives and Level 1 Requirements are +  4) A spatial 10 m all VIS/NIR and perhaps also SWIR bands (anthropogenic monitoring), stackable (Wynn,

- . - Feng, Hipple, D. Johnson )
essentially identical to those for Landsat 8.

—  Major exception - TIRS-2 requirements are now included in the baseline science requirements for Landsat 9.

5) AN SNR, radi i ion AN 14 bits (i retrievals) (Schott, Sheng, Scambos)

— Scheduling exception — cloud avoidance will not be used for Landsat 9 6) New spectral bands

- red edge bands (agri and i ications, canopy chlorophyll content, nitrogen
. i . retrieval)
* High degree of heritage enables Landsat 9 to begin in Phase A + -targeted narrow bands (ASTER heritage) / hyperspectral (HYSPIRI folk, Hostert)
5 + - water vapor retrieval, deeper blue, polarization bands for improved atmospheric correction
(rather than Pre-Phase A) . g

—  Mission Concept Review (MCR), Key Decision Point A (KDP-A), and Acquisition Strategy Meeting (ASM) omitted
- i of the (Phase B) and (Phase C/D) phases to be conducted in accordance with
the standard NPR 7120.5E review processes following KDP-B

Recognize need for trade studies: forward modelling, proxy data, case studies etc.

SDCG-10 Reading, England

September 7th - 9th 2016

Gene noted that there will be an opportunity to provide user perspective feedback on Landsat-10, and
that SDCG should consider how to contribute.

A brief discussion followed.

— Doug asked about the status of cooperation with Google Earth Engine (GEE) and Amazon Web
Services (AWS), and Gene noted that as soon as new products hit the archive, they are being
downloaded by GEE and AWS. He also noted that more Landsat data is distributed via GEE/AWS
than via EROS.
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— Yves Crevier (CSA) asked how ARD will impact on the collections, and Gene noted that as soon as
ARD products are standard, they will be used for collections.

Sentinel-1 and Sentinel-2

Frank Martin presented a summary of the Sentinel missions, noting that Sentinel-1B commissioning is

currently ongoing and is expected to be complete in early 2017.

Sentinel-1 observation scenario
Agriculture and forestry priority areas

@:esa

* BLUE: Acquisitions in IW mode, VV+VH
‘ polarisation, every 12 days ascending

‘ "EE. SENTINEL-1A- Agriculture / Forestry and descending

« BLACK: Acquisitions in IW mode, VV+VH
polarisation, every 12 days in one pass
* Repeat over parts of SE-Asia IW VV+VH
currently every 24 days, plus
complementary acquisitions in IW VV
* North Andes and Tanzania covered with
lower frequency (dedicated campaigns for
forestry monitoring)

=S "»' X
>

2 I -
« Agriculture focus: mainly based on
requirements from

* rice crop monitoring (e.g. GEOGLAM)

* Forestry focus: mainly based on
requirements from
* GFOI
* regions with high risk for illegal logging
* Mostly cloudy tropical rainforests

Frank Martin reviewed the main factors impacting on the Sentinel-1 acquisition planning, noting that
once Sentinel-1B is in operation, there will be some coordination of observations between 1A and 1B.

Frank Martin summarised the initial performance of Sentinel-2A, and also summarised the mission
outlook. He noted that the Scientific Data Hub data archive is no longer a rolling archive.

@:esa

Sentinel-2 Mission Outlook Current Operation Baseline

1. Continue the increase of data acquisition: 10 days revisit
on all land masses is the goal before year end, using
EDRS service and 4th core X-band station

2. Ease data access: move to TILES concept (and other
enhancements); possibility to download a True Colour
Image (RGB) ~ summer 2016

3. Reprocessing of data acquired during Commissioning
Phase ~ Q3/2016

4, Surface reflectance (L2A) ~ pilot project summer 2016,
complete L2A feasibility study, start of systematic
processing asap

5. Complete the constellation:...Sentinel-2B launch
upcoming Q2 / 2017

Scientific
Data Hub

Self Registration

= hiiiiieee

> 33,000 Users

No Roling
Policy Applied

Sentinel-1A NTC
Sentinel-2A L1C
0500 g e
et

§  Max2Concurrent
— Downloads

Collaborative
Data Hub

"1 1 Collaborative Users

4 Data Hub Relay Users
Sentinel-1A NRT & NTC
Sentinel-2A L1C

§ Node 1:Max 10
< downloads

Node 2: No limits

Node 1: 30 days
Node 2: 9 days

International
Access Hub

@ § 4users
S 30 Days

P2 Sentinel-1A NTC
Sentinel-2A L1C!

& Nolimits
&

Copernicus Services
Data Hub

108 Users

No Rolling
Policy Applied

L1C! coming soon

NRT! via dedicated fip
European Space Agency

Helmut reviewed German activities in relation to Sentinel data access in particular CODE-DE, noting that
the main objective is to increase the uptake of Sentinel data for commercial, research, and public
applications. CODE-DE will become an element of the integrated Copernicus Ground Segment.
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German CollGS: CODE-DE

11/2016: Release of V1, Initial operations
06/2017: Release of V2, Routine operations
CODE-DE as an element of the European 5
Integrated COPERNICUS Ground Segment 2017ff = = &
Establishment of specialized (thematic) S
exemplar for REDD MRV in German partner

Objectives

» Provide German Users with high speed and reliable
access to ALL Sentinel data and associated products

.

+ Provide German users a processing facility

« Provide an access point which considers the German
requirements

b ¢

=> Increase growth in the EO application sector countries (joint DLR/GIZ proposal submitted % 8
(commercial, scientific and public) N ! f’.‘? -
2017-21, funding TBD) ~ . N
E ded Porttoll ¢ Coordination with and concrete contribution to GFOI ! C
A 1
xtende ortfolio ® Mainly based on Sentinels and Landsat, but also e ““9“‘@' iy
+ Sentinel-1 and -2 products in small tiles (Germany) TSX/TDX, ... iyl

« Most recent cloud-free Sentinel-2 mosaic (Germany)
» Temporal features as basis for thematic maps

Integration of ,GFOI approved methods", link to MGD

Roll out and capacity building in selected REDD
countries (selection pending)

Frank Martin reviewed a similar French ground segment activity (PEPS), which will aim to distribute
global Sentinel-1, -2, and -3 acquisitions for French users.

peps

PEPS
SENTINEL PRODUCTS EXPLOITATION PLATFORM

Functionalities

@ Ingestion and storage of all
Sentinel-1-2-3 data acquired
over the globe
=> 600 TB already ingested
(capacity: 2 PB on disks, 10
PB on tapes)

@ Discovery and retrieval of
Sentinel data: catalogue =
update, search (semantic, by i
criteria), download =

@ Processing
+ On demand
+ For developers
+ Massive

i i o o Copernicus Ccnes

Frank Martin reviewed the current international coordination arrangements for Sentinel data access.

USA NASA NASA and ESA have signed a Cooperation Arrangement in February
2016. NASA intends to set-up a Sentinel data mirror site.

USA NOOA NOAA and ESA have signed a Cooperation Arrangement in March
2016. NOAA intends to use global Sentinel data for research
purposes.

USA USGS USGS and ESA have signed a Cooperation Arrangement in February
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2016. USGS will focus on Sentinel-2 products hosting and
distribution.

Australia Geoscience  GA and ESA have signed a Cooperation Arrangement in March 2016.
Australia GA, in collaboration with partner entities, intends to establish a
Regional Copernicus Data Access/Analysis Mirror Site ('GA Data
Mirror Site') to improve access to, and exploitation of, Sentinel data
in the Australian, South-East Asia and South Pacific Region.

Frank Martin reviewed the purpose and status of the Copernicus Land Cover Service for REDD+.

EC Global Land Service for REDD+

Global carbon pools maps (tC/ha) at 10 m (?) m
resolution, stratified in a few land types,

§ ; - o Comments and concerns by EU member states
including assessment of "natural forests".

* Besides optical data (Sentinel-2), also SAR data (Sentinel-1) is needed
systematically

Interoperability between Sentinel-2 and Landsat
VHR data for validation (optical and SAR)

Frequent and accurate change detection, fast °
® Provide analysis ready data (ARD), including cloud-free mosaics
.

identification of proxies for drivers.

Linkages to the work of GEO (GFOI)
Data with explicit uncertainty thresholds (TBD) GFOI/GOFC-GOLD guidance should be followed and in-country user
and quality spec. > setting and maintaining requirements

quality standards, at sub-national level. * Free forest products would impact an existing commercial service
provider market

® No duplication of an existing reliable and efficient application
Specific needs keep emerging as regards dry * Role of JRC as service provider (?)

forests, soils and wetlands (moisture)-> * Lack of capacity building in the proposal

forward looking.

A brief discussion followed.

— Richard Tipper (Ecometrica) asked about the number and diversity of ground segments, and what
are the advantages of national data hubs, and who is allowed to access them. Helmut noted that for
example the German hub provides service in German (as well as English). It was also noted that
these additional ground segments help to spread the load associated with data download.

ALOS-2 — Core Data Set

Shizu Yabe (JAXA) presented a summary of the ALOS-2 systematic observation strategy, reviewing the
plans for continuity of the Baseline Observation Scenario (BOS) as well as the long term global archive,
and confirming maintain the archive is a JAXA priority.
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Core Data Set Status: ALOS-2 global 25m mosaics G F@I
Systematic global acquisitions and long-term archive

Future plans for ALOS-2 PALSAR-2 BOS and global mosaic generation

* BOS planning for ALOS-2 expected to continue as currently
(i.e. regular planning meetings, minor modifications etc.) until EOL

* Second to emergency and disaster observations, systematic
acquisitions and long-term archiving is a priority for JAXA

* ALOS-2 25m mosaics (GFOI Core Data Sets):
* 2016 mosaic under development.
* Mosaics for 2017 and 2018 also planned.
* Still TBD for 2019+

G CE§S :

A number of discussion points were raised.

Frank Martin noted that the 25m global mosaics from PALSAR are very valuable for the research
community, including for biomass estimation. noted Shizu that this feedback is quite useful for JAXA,
and Frank Martin agreed to send some additional detail on recent use cases he has seen.

Ake stressed that both the systematic observations, as well as the global 25m mosaics are very
important to promote the utilisation of L-band SAR. Frank Martin agreed, stressing the importance
of continuity of systematic observations.

Frank Martin noted that in general, all agencies should recognise the value of long term archives
which are essential for a number of applications.

Brian Killough (NASA) noted that the PALSAR 25m L-band mosaics are being looked in a Data Cube
activity with Colombia, creating an aligned product along with Landsat and Sentinel data. Gene
suggested that this could be a step towards ARD for radar, and Shizu confirmed that JAXA is
interested in the definition of ARD for radar.

SlecE (i3 Frank Martin Seifert to send Shizu Yabe details of some September 2016
examples of the use of the PALSAR 25m mosaics for biomass
monitoring

S le(cB 7B SDCG EXEC to confer on a communication to JAXA requesting COMPLETE
that they maintain the long term continuity of systematic L- Letter sent to JAXA 19
band SAR acquisitions Oct 2016

CBERS-4 Global Background Mission Support

There was a brief discussion on the offer of support from INPE, and Ake suggested SDCG should provide
a response with a potential focus on African acquisitions.

[ ecRIIl Ake Rosenquvist to draft a response to INPE’s offer to acquire September 2016

over Africa for revision, comment and finalisation by SDCG
EXEC
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3 Global Data Flow Study

Gene presented a summary of the Global Data Flow Study that has been conducted over the past
number of months, and that the current focus is on the conclusions and recommendations. Gene noted
that the focus of the study is on exploring the various user data access solutions and scenarios that are
possible in the future, driven by increased data volumes and supported by emerging technologies. He
highlighted the main draft conclusions of the study.

Increase in satellite data volumes resulting from new capacity is outstripping the capacity of the
national data handing infrastructure of GFOI many countries.

BAU approach is considered unsustainable, and in general a move towards centralized data
handling is viewed as a potential solution to make satellite-data support sustainable.

Increased volumes and number of data sources require more effective data discovery and access
tools.

Cost/burden of pre-processing data needs to be minimized to foster uptake. Agency-backed ARD
products and tools are steps in that direction.

Mechanisms will vary, but quality of ARD products needs to be assured by agencies.

Gene reviewed the recommendations, noting they have been divided into three groupings - space data
providers, capacity building partners, and users and countries. He noted that space agencies should be
the stewards and publishers of standard products, and these can be picked up by partners (e.g. Google
and AWS) and passed along to users.

[1] Widely-accepted ARD descriptions and specifications are important to ensuring maximum
benefit and interoperability for GFOI data streams and should be confirmed.

[2] Improved data access and data discovery tools for multi-sensor search and ARD products should
be developed.

[3] CEOS should promote community uptake of ARD, in particular to emerging platforms from ‘data
giants’ like Google and Amazon.

[4] Interoperability between Landsat-8 and Sentinel-2 would be of significant value to GFOI
countries and users and should be pursued.

[5] Support pilot activities to exercise some of the fundamental and enabling elements of future
data architectures which have the potential to address some issues raised.

[5a] Include accommodation for tiled data and time series stacks, compatible with the CEOS Data
Cube in their product development pathways.

[5b] Support pilot activities initiated by SDCG to demonstrate the potential of these technologies.

[5¢c] Other topics highlighted by the FDA report appear promising in support of the challenges
facing GFOI.

[6] Support the development of a model pilot end-to-end NFMS based on the GFOI components.
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Gene noted it is important that we don’t make decisions that preclude the development of tiled data
products, and also that the methodologies required to make use of these products are developed and
communicated via the likes of the MGD.

A number of discussion points were raised.

The group agreed that radar ARD is an area that should be addressed in future, and Brian noted that
the ARD discussion within CEOS is still ongoing.

The broader CEOS FDA study underway will likely make a series of short term recommendations this
year, and to release medium and long term recommendations in 2017.

There is a need to show that all the GFOI components are contributing, and that the MGD should be
explicitly referenced.

Doug noted that there is currently no way to work around for the bandwidth issues in some
countries, and suggested that this bottleneck could be raised or addressed via GEO. The option of
using GEONetcast to maintain data with new acquisition after a national archive / data cube is
established was raised.

A Data Cube provision services could be considered by the SEO in future. However, the user’s ability
to take advantage of a data cube would need to be considered before these types of products are
delivered.

The alternatives presented in the study should be considered as ‘MGD 3.0’ is developed.

Doug stressed that ancillary data outside of the space data should be considered, for example
elevation data, climate data, and others.

The role of Global Forest Watch (GFW) and global data products needs to be considered - these
products are not a replacement for national efforts, but can play a very useful role. They are useful
as communications tools and input products, but their limitations for reporting needs to be made
clear. The ALOS PALSAR forest/non-forest products are another global product which could be
considered.

Offerings based on the likes of Landsat and Sentinel can be developed by all interested organisations
(e.g. commercial, research).

The space agencies are responsible for the core data supporting basic ARD, where GFOI is focused
on the analysis required to generate core forest information products.

SDCG-10-6 SDCG members to provide feedback on the 16" September 2016
Conclusions and Recommendations of the
Global Data Flows study

4 UK Activities and Engagement

Frank Martin introduced the session, noting that GFOI has long sought to engage the UK community,
and that the objective the session is to share experiences across both communities.

GFOI Overview

Doug provided an overview of GFOI and its components.
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GF® gt e
GFOI Components

Methods and Research and GFOlI Office

Guidance Development + Coomlination and
J uiding the . " Management
atelite and

GFOI Space Data Strategy

Stephen introduced the GFOI Space Data Strategy, noting that the primary purpose is to make it clear
that satellite data is available for the monitoring of forests in support of UN climate negotiations.

GF®I semrems ane 0S GF®I st )
CEOS Space Data Strategy for GFOI - 3 Elements: SDCG Data Streams - Core free and open

WM | |cmentation of Baseline Global Data Acquisition Strategy ————— L] by GF®I

+ Assuring the availability of consistent time-series of optical and radar (SAR) satellite N0 N D N U S N 7w w en e wm s e
data over global forest cover. Radar Sensors Sy
+ Atleast one annual national cloud-free optical coverage over each country. Chond oy
« Publicly open (‘core”) satellite data, phased implementation - full global coverage by *‘ur.&..._‘.,
fraomtyrery
2016. - somtme A )
| Space Data Services Available —_— - aocou e awncoup -
» Acoordinated strategy for national data acquisiti dati ies’ specific T o
technical requi herif and experience. 0 e st o Comp o 3L
» Covers a wider range of satellite data sources, including commercial. .% ISCEE L
N Data Supply in Support of GFOI R&D Activities B — — e e
o o Mosuaw w02 uama
« Includes support for science studies assisting the development and evolution of the X AT A S
MGD for GFOI and addressing specific country needs.

A brief discussion followed.

— The question of examples of past commercial data provider support provided by the SDCG was
raised, and it was noted that a number of commercial data streams are being coordinated under the
GFOI R&D programme.

GFOI Capacity Building

Sylvia Wilson (SilvaCarbon/USGS) presented a summary of SilvaCarbon, which represents the Capacity
Building component of GFOI along with FAO. SilvaCarbon is funded by the US government, and is
currently engaged in 21 countries across four regions.
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?SilvaCarbon ?SilvaCarbon

What are the specific

)

REMOTE SENSING

port the d

(

Does not ped tools, but

P lop t and testing of tools.

Needs assessment varies among countries, the person asked in the country,

and the program conducting the assessment Present all GFOI capacity building efforts supporting forest cover mapping for

reporting fo REDD+

* Governance (legal frameworks, mandates and institutionalization of + Support countries establish parinerships and implementing remote sensing
REDD+ processes) methodologies

* Capacity to set reference levels, and monitoring safeguards

Promote research around EO for forest monitoring

* Technical, financial and administrative support

* Need to implement National Forest Monitoring Systems for other
purposes beyond REDD+

* REDD projects in states and provinces for some regions (SE Asia)

* Emerging technologies

Sylvia reviewed the FY17-19 strategy for SilvaCarbon, including around engaging more countries as well
as developing support in key technical areas.

?SilvaCarbon

LOOKING FORWARD

FY17-19 strategy
» Geographic priorifies
— Increase bilateral engagement
— Enhance synergies with existing multilateral programs (ie, ISFL,
FCPF, REDD Early Movers)

« Key technical support areas
— Support Nationally Determined Contributions (NDCs)
— Development of baselines for REDD+ reference levels and NDCs
— Expanding beyond forests/REDD+ to the landscape scale
— Integration of subnational activities with national strategies

A number of discussion points were raised.

— Helmut asked about synergies with the REDD Earlier Movers Programme, and Sylvia noted that one
of the mandates for SilvaCarbon is to reach out to countries. One of the targets is countries who are
working to improve their monitoring in order to improve reporting and move towards receiving
payments.

— Ake asked about the next SilvaCarbon research announcement, and Sylvia noted there will be a
decision on future funding following a review of the outcomes of the current round in December.

— Mandar Trivedi (DECC/UK) asked about how GFOI is informing or effecting Colombia’s MRV
roadmap. Sylvia noted that they have been working with Colombia for a number of years now, and
has worked with them on the incorporation of carbon information in their national MRV system,
provided them with enhanced tools, and supported the production of Colombia’s national
forest/non-forest maps.
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— John Remedios (UKSA) asked about the funding of SilvaCarbon, and Sylvia noted that it will be SUS
4M annually for the next few years, but has been as high as SUS 7M annually in the past.

— John asked about whether the starting points for country engagement comes via science or policy
mandates, and Sylvia noted that their mandate is to work with the ministry that is responsible for
implementing REDD+ policy. First contacts are generally made via USAID missions in countries, and
they also via FAO.

Overview of UK Activities

John introduced the session yesterday, and summarised yesterday’s GFOI policy briefing to the UK
government and with participants from Norway and Germany. He noted that during this session, good
coordination amongst the UK community was also achieved.

Pedro Rodriguez (Uni. of Leicester) summarised work they are doing as a part of ESA’s DUE GlobBiomass
initiative focused on:

— Improved quantitative biomass maps at regional and global scale;

— Provision of associated uncertainty maps;

— Validation including major user organisations and establishing common practices and standards;

— Contribution of new scientific results with respect to biomass stock and change estimation; and,

— Identification of the limitations of current data and methods to estimate biomass by historical,
recent and future global Earth observation data (Sentinels, BIOMASS, SAOCOM, ALOS-2).

He also summarised a REDD+ monitoring services monitoring pilot project, as well as applications of

Sentinel-1, and some work on going in Colombia.

® ik T @umEmr @ ik @ sy
ESA DUE GIobBiomass On-going project: REDD+ Monitoring Services with

Satellite Earth Observation - Community Forest

Monitoring Pilot
Produce a global map for 2010

. { ‘T * Produce 5 regional maps for 3 epochs + Kenya’s economy is losing USS$ 68 million annually from deforestation and

—Epoch 1: 2005 aims to achieve afforestation to 10% forest cover by 2030.
o ;‘(s\_"“:;,"w —Epoch 2: 2010 * To protect forest resources, capacity is needed for timely deforestation
! e —Epoch 3: 2015 monitoring
S ety s’ (oo i o
T (Uldlcostaly (ceESBIO) « Spatial resolution < 150 m * 360° communication: Users have to be able to add photos, text

® Map the uncertainty of the estimates annotatlon_, feedback on validation and other local information to the
deforestation alerts

i ] >
: ) 7& * Biomass change maps between ) Y X
. P Epochs * The Sentinel-1&2 and Landsat data (in future potentially also NovaSAR-S)
— enable much more frequent event detection

* The edge of our product is the customisable mobile app combined with
satellite-derived and user-entered information

Pete Bunting (Aberystwyth Uni.) presented a summary of vegetation classification based on vegetation
height and cover using ALOS PALSAR data.
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Carnahan Classification Based
on Height and Cover

. L

I Vangrove Gan 19962010
[
I Vangrove Baselive 2010

Combination of interpolated
ICESat profiles and
Landsat derived forest
cover.

A vy,
f ALOS PALSAR, Landsat and ICES: n extent_ Built using the Giri et al 2000
nts with intersecting ICESat & B 1 SAR data. Ch: identified using an

= forest height for Australia.

A brief discussion followed.

— Frank Martin asked which PALSAR data was being used, and Pete noted that both mosaic and strip
map data were used.

NovaSAR

Caroline Slim (SSTL) provided an overview and status update on the NovaSAR programme, which is a
demonstration S-band SAR mission. The objective of SSTL is to extend their product range from low cost
optical in to SAR capabilities leveraging some available new technology.

NovaSAR Programme Overview Mission Overview

+ Demonstration S band SAR mission
— Proving low cost approach P
— Medium resolution with wide coverage
— Multiple modes and multi-polarisation (non-coherent)

« 7 year mission

* Multiple imaging modes
— Resolution 6-30 m, Swath 20-140 km
First satellite launching December 2016
« Multi-polarisations:
— HH, W, VH, HV possible
— Single, dual, tri and quad polar imaging available BUT with
some compromise in resolution or swath

+ Data becoming available around June 2017

UK Government involvement
— Grant to support development
— In return get 15% of the data

+ To support R&D

+ Data freely available to academia,
research organisations, industry

— UKSA establishing UK user group
— UK Space Applications Catapult
+ Handling user requests for imagery
+ Storing and archiving data
+ Making data available on portal

« Up to 1 million km? ground coverage per day
— Payload orbital duty cycle of >120s
+ >800km strip image

« Imagery products — SAR processed to Level 1
— Slant range complex and ground change detected
— GeoTIFF format
— Compatible with Sentinel Toolbox

The first NovaSAR satellite is scheduled for launch in December 2016, and the data should become
available around June 2017. In exchange for support from the UK government, 15% of the total capacity
of the mission will be available on free and open terms.
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Baseline Imaging Modes Forestry

Mode 1: Med Resolution - ScanSAR
— 20 m resolution / 100 km swath
— ScanSAR Mode
— 4 looks
Mode 2: Maritime Mode (with AIS)
— Deliberately ambiguous in azimuth
but used for ship detection
— 6-14 m resolution / 400 km swath
- 1look
Mode 3: Highest resolution with good
quality image - StripMap
— Sacrificing swath
— 6 m resolution / 20 km swath
— Stripmap Mode
— 3looks
Mode 4: Maximum Swath — ScanSAR Wide

— Sacrificing resolution
— 30 m resolution / 140 km swath
— ScanSAR Wide mode
— 4 looks
4

A number of discussion points were raised.

Spaceborne SAR is well suited to forestry applications since a large
proportion of the world’s forests are found

— in tropical areas, where there is cloud cover for much of the year

— at high latitudes where there are long periods of darkness during the winter

Wide area ScanSAR modes are able to support large area assessments

High resolution Stripmap mode can support more detailed analysis of
specific areas

S-band
— offers good contrast between forested and non-forested areas
— has been shown to have some ability to penetrate the forest
canopy hence enhancing the information content
— allows improved mapping in rainy conditions

Multipolarisations will provide further benefit to
— distinguishing between forested and non-forested areas
— separating forest types

— A UKSA analysis of the 15% of free and open data suggests a primary interest in UK coverage, but
also some interest globally. India is also receiving a 50% share of the data (in exchange for launch),
and this coverage is focused on India. The UKSA share of data can be distributed to anyone via
governmental links, ensuring that it is non-commercial.

—  While the mission is being designed for 2% duty cycle, but 4-5% is believed to be feasible depending
on solar conditions.

— The possibility of a Colombia R&D NovaSAR dataset was raised, and it was noted that if SDCG has a
request on behalf of GFOI, it should consider submitting a proposal to UKSA.

SlecB(iZyA SDCG Element 3 (lead by Ake) to work with the GFOI R&D SDCG-11
component to coordinate on a potential NovaSAR request
for areas of interest for GFOI R&D, and coordinate this with
UK community and contacts (John Remedios, Caroline Slim,
Beth Greenway)

I E: I Ake Rosenqvist to send invitations for the GFOI/GOFC-GOLD COMPLETE
Science meeting in The Hague, Netherlands (31* October 31 Ake has extended
— 4" November 2016) to Caroline Slim and Erik Lindquist invitations to both Erik

Lindquist and Caroline
Slim

BIOMASS

Shaun Quegan (Uni. of Sheffield) presented a summary of the BIOMASS mission, including how it could
potentially link with GFOI. He noted that there is a plan to generate a global map in the first 14 months,
and then new maps every 7 months thereafter.
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BIOMASS will not be alone in space
Forest structure &
lower level biomass

Forest biomass & height
BIOMASS

13
!1»:'~
= | {

|

ESA’s 7' Earth Explorer

Forest structure The “4th mission”; in situ networks
& biomass

1. Shaun outlined a number of areas where BIOMASS could benefit GFOI and vice versa.

2. GFOl is very much based on IPCC principles; practical methods that can be implemented at country
level and “as far as possible” yield unbiased estimates of forest change and the associated emissions

3. Inthe GFOI MGD Earth Observation forms a core element in estimating forest area change.

4. This needs to be converted into emissions and uptake using emissions factors at different levels of
complexity

5. The parameters needed to make this conversion are essentially based on in situ data.

6. Change in biomass is a fundamental quantity in quantifying emissions and uptake.

The potential benefit of GFOI to BIOMASS
The potential benefit of BIOMASS to GFOI

* Countries involved in GFOI are developing forest inventories,

Can BIOMASS (and other forest missions) supplant or often supplemented by extensive lidar surveys.
gl 5 . ) .
supplement in situ methods? + These could be extremely helpful in helping to train and
How do we develop a strategy to use BIOMASS (and other forest validate biomass estimates from space if they meet suitable
mission) data within the county-based carbon flux estimates quality standards.
?
accepted by IPCC? * How do we develop a dialogue with GFOI and its

participating countries to promote this?

Overall key issues for the UK:

How do we fit space EO missions, especially BIOMASS, in the
developing framework of GFOI and its research programme?

How do ensure that the almost unrivalled UK expertise in
tropical forest networks is effectively exploited by GFOI?

Airborne and Ground Support Missions

Pete presented a summary of activities around airborne and ground support missions, highlighting the
role of Lidar in validation of forest cover products.
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National Airborne Lidar Validation Airborne Lidar to Support Forest Cover
Database ! Mapping: Tanzania

./ | Using lidarto
‘ validate the

cover product
to the REDD+
definition

...... 001

&5 ABERYSTWYTH

Scaling field bioma: 1 airborne lidar to provide
2 meaningful scales for space bome products.

lain Woodhouse (Carbonmap) reviewed the role of aircraft and UACs in carbon mapping for land use
planning.

Aircraft and UAV survey Carbon mapping for land use planning

* Provides exfremely detailed
“environmental intelligence” for
precision planning & management

to/ha
4
§>m;yw~<x>
- Mapping platform can import
maps directly from specialists such

* Targeted measurements as Carbomap (consultants to the

* Highest quality information, but higher High Carbon Stock Study)
cost
* Unmanned aerial vehicles (UAV) are
much lower cost but have less area —_—— Existing converted land | ¢
coverage geOIHdO Existing forest \
SURVEY SERVICES Forested areas sultable

geoindo = i
-

Estimating Forest Change and Loss for UK Development Aid

Richard presented a summary of UK Climate and Space Programmes and their potential to input into
GFOI. He summarised the work of the UK’s International Climate Fund, as well as UKSA.
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International Climate Fund —, <International Climate Fund ==

Methods should be

> The International Climate Fund (ICF) is the UK’s commitment » Robust (based on sound evidence / data and testable assumptions)

to support developing countries with climate change » Transparent
adaptation, low carbon growth and reducing deforestation > Consistent (broadly applicable)
» Approximately £1 billion ODA expenditure per year to 2020 > Repeatable
» Approx 20% on forest related projects » Affordable (and ideally a useful component of national forest monitoring)
» Includes DFID, DECC, DEFRA bilateral and multilateral channels Challenges
» Strong emphasis on accountability to tax payers for results > Different types of interventions
» Monitoring, Evaluation and Learning (MEL) and value for money » Variable availability of data on forest areas and forest change

» Reference levels (different approaches possible)

» Contribution / Attribution

f(‘:y ecometrica

Richard reviewed the UK’s Forests 2020 program, and some potential links to GFOI.

—

p—

74 Forests 2020 How do we input to GFOI?
UK SPACE 1. Input to methods and guidance, particularly on change detection
AGENCY and accuracy assessment in different situations
Calibration — validation areas to Improved detection of forest 2. Assessment of needs of National Forest Monitoring Systems and
test forest change detection loss and degradation in difficult support incremental improvement, where possible
methods in different situations to measure areas

3. Support end-user uses of information outputs

) . Maps of priority areas for
Risk and priority mapping: local >

interventions (e.g. restoration,

regional > national management, conservation) Partner Countries UK Partners International Links
Indo.nesla Ecometrica ESA
B'TZ" . University of Edinburgh NASA
i i Colombia i z o
Data sharing applications for e effectnvte daﬁ ;;rocests.lng, Mexico Z‘::::;; IvErStY f,za:,av
strategic planning and monitoring MELEAIEL arlx grornduon Ghana Germany
sharing Kenya

Ethiopia
o
(Y Py

A number of general discussion points were raised.

— There was a discussion on how to leverage the UK capabilities in support of GFOI and vice versa.
There is a lot of forest EO science in the UK, as well as a new satellite series (NovaSAR) which can
contribute, as well as large funds flowing from the International Climate Fund to forest projects that
this could all support.

— The suggestion is that the forest monitoring ambitions of the GNU (Germany, Norway, UK) block
could be linked to GFOI, and that GFOI could be a recommended framework for GNU programs.

— Osamu raised the GEO Plenary perspective, and noted that GEO Plenary may be an opportunity to
make a joint statement from the GNU governments.

— Mandar noted that the discussion of a GNU representative to GFOIl was raised during the policy
meeting in London. He noted that to release funds from forestry programs, governments will need
some assurance that the carbon promised is delivered, and GFOI could be a framework. He noted
that the GFOI evaluation will also be an important factor in drawing these connections. It is in the
interest of the donor countries to look for simplicity and comparability in verification systems, and
that they meet the IPCC guidelines

— Sylvia noted that there is often a disconnect between the work on the ground, and the policy level
and GFOIl may be a potential bridge between those two communities.
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— Shaun suggested that there may be linkages to be drawn between the NovaSAR and BIOMASS
missions, and the GFOI R&D component.

— It was agreed that there is a potential NovaSAR contribution to be discussed, and Ake has an action
to follow-up from the R&D perspective. Links to commercial companies involved in the R&D was
raised, and it was noted that the R&D activities involve mostly academic institutions, though a
number of companies are represented in the R&D teams.

— It was noted that the development of Level 2 (atmospherically corrected) Sentinel-2 products are
being developed by a number of countries (including the UK), and that USGS-ESA are also working
closely on this topic. Helmut suggested there’s a need to coordinate in detail who does what and
how to do this in the most effective way.

— It was agreed that the topic of involving UK research groups within GFOI R&D should be discussed,
and John will circulate the invitation to the upcoming GFOI Science meeting.

5 Support to GFOI R&D

Ake introduced the R&D session, reviewing the session agenda and the status of the 2016-2018 Work
Plan R&D outcomes.

#12 Development/Update of Element-3 Strategy: On schedule

— EI-3v2.0 endorsed by SIT-31
— Completion of v2.1 — including revised team descriptions (18 teams) — following SDCG-10 discussions

— Question: “Endorsement” or “for info” @SIT-327
It was agreed that the Element 3 strategy should be presented at SIT-32 for endorsement.
#13: Providing Satellite Data to Progress R&D Topics: On schedule

— SDCG agency selection of R&D teams to support clarified (EI-3 Aug telecon)
— Some agencies (ASI, CNES) already in contact with R&D teams

— Remaining contacts expected by Sept/Oct 2016

(agency reporting next agenda item)

#14 Element-3 Strategy Ensures Engagement and Accountability Towards Advancement of Priority
R&D Topics: On schedule

— Standard operating procedures (“El-3 governance”) — EI-3 wording to be finalised post SDCG-10

— Migration of GFOI R&D projects into new framework (as defined @ SDCG-9). Completed in EI-3 v2.1
update.

— Private sector engagement: AD&S (SPOT 6/7) — good progress; Planet (RapidEye + Doves) — TBC;
and, SSLT (NovaSAR) — New! Contacts established @SDCG-10.

Ake reviewed the GFOI R&D coordination activities, as well as the refined data request table based on
feedback from the R&D teams.
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Refinement of data requests ...

Sensor data requested Publicly open & others R&D topics under
stud H i 5| z
udy Py €
Group Affiliation site(s) '3' g 3 a 2 i <l = g $ —g -§ § g 3
[country] w sl = « 332 g HEREIER
a8 Y IHHEIEHIFIE ERiE HE
g e g 5 HEIEAB- IR 1R BRI AR g
H H 5|55 3|55 5 &3 |£3:
1 INPE, Brazil Brazil I— | X X
Malawi X|X|x X X
2 SIRS, France Gabon XX XX X X
3 WHRC/BU, USA Colombia - X X [ X X
Ethiopia X | X X X
4 ;’:"”"'"""' Fiji I T x| x X X
Peru X| X X X
S Guyana Forest Com. Guyana X X
6 u NL Indonesia X X|X| X [X|X]|X
7 U Tromse, Norway Tanzania | X | X XX
8 HGC, Malaysia PNG X X|X|Xx
Mexico — X X [X|X]|X
9 VTT, Finland Finland xTx
10 CSIRO, Australia Australia | X X X
11 UNSW, Australia Australia X X  HEAE S
12 CFS, Canada Canada X|X X|X|X
13 | U Humboldt, Germany | Brazil X X | X | X]|X
14 RSS, Germany Indonesia X XX
Suriname X|X|X|X X|X
15 :;Z:::M Indonesia % [ X%
Ghana X|X|X|X XX
16 CSIR, South Africa S. Africa X|X X|X|X
17 NORUT, Norway DRC XX X
18 | Ylena, Mexico | | X X
Germany S. Africa il ) [=I=l X X

*User requirement: Minimum required;

Yves noted that we can draw a couple of lessons from this table:

— L-band is perceived by R&D users to be essential, though it’s possible that C-band sources may be
able to address some of these requirements and this is something that should be explored.

— High resolution optical has been identified as critical for research, but sources of this data are
currently largely outside of the influence of SDCG agencies.

— Based on this table, coordination across data providers may be able to alleviate stress on a single
supplier.

Ake noted that two of the main discussion topics for this session are governance roles and

responsibilities in the Element-3 strategy, and the inclusion of new groups (e.g. from the UK). He

introduced the agency-by-agency review of plans to agency Plans for Data Supply in Support of the

Element-3 Strategy.

ASI

Anna Rita Pisani (ASI) reviewed the status of the ASI response to R&D groups requesting COSMO-
SkyMed data.

Group 6: SUM-2 (Harapan, Indonesia) and BOR-3 (Mawas, Indonesia)

— Principal Investigator: Dirk Hoekman (Wageningen University)
— Agreed 80 scenes/year for one year, until February 2017; and
— Data provided: 12 images (6 asc on Mawas and 6 desc on Harapan) since March 19th, 2016.

GFOI Group 10: AU-3 (Warra, Australia) and AU-4 (Robson Creek, Australia)
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— Principal Investigator: Neil Sims (CSIRO, Canberra, Australia);
— Co-Investigator: Melissa Fedrigo, Alex Held (CSIRO, Canberra, Australia); and
— Update February 29th, 2016: Process was stopped by the PI, we are waiting to be contacted again.

GFOI Group 11: AU-5 (Injune, Australia)

—  Principal Investigator: Richard Lucas (UNSW, Sydney, Australia);

— Co-Investigator: Peter Bunting (Aberystwyth University), John Armston (University of Maryland),
Peter Scarth (university of Queensland); and,

— update February 29th, 2016: Process waiting to be completed: some information are missing.

GFOI Group 5: GFC1 and GFC2 (Guyana)

—  Principal Investigator: Pradeepa Bholanath (Guyana Forest Commission);
— Co-Investigator: Pete Watt (Indufor Asia-Pacific Ltd Auckland, New Zealand); and,
— Pending request: Pl and co-PI have to be both institutional users.

GF®I

GFOI R&D requests for COSMO-SkyMed

Contacts Dt

Coordinates  established p"’"'s.!:"

Research group Site Code Site name (Y/N) S::I}IN)

lat long

GFC-1 GFC Site 1 (FCT) N3.3069 Ws9.6672

Group 5 Guyana N N
GFC-2 GFC Site 2' N5.2671 [Ws9.1066
FCT-BOR-3 Mawas 52.24 | E114.48

Group 6 Indonesia ¥ N
FCT-SUM-2 Harapan 52.20 | E103.38
AU-4 Robson Creek (QLD) $17.119 | E145.631

Group 10 Australia Y N
FCT-AU-3 | Warra (Tasmania) 543.1046 | E146.656

Group 11 AU-5 Injune (QLD) Australia $25.5 147.7 ¥ N

CNES

Ake reviewed the status of the CNES response to R&D groups requesting Pléiades data behalf of Steven
Hosford.
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Approved support Approved support

* Group 1 % Brazil Mato Grosso ~ 4200km2 * Group9 Clarify status of “ VTT”
Group 2 Private company Not possible « Group10  No ROl provided for VHR (noted as T8D)

* Group 3 % Colombia La Victoria COL-7_VHR.kml 100km2 in * Group 11% Australia Issue with “site footprint” (240km2). AOI
2016 and 2017. Also for archive data back to Pl-iades launch (1 provided covers 4200km2. OK for site footprint in 2016
coverage/an). + Group12 NO VHR optical requested

* Group 4 %k Ethiopia/Fiji/Peru total 3000km2 for 2016 Q"OUP 13 Brazil 3000 km2 in 2016—>

«  Group 1 VRROpTeITTe
Group 5  Guyana 3000km2 total for 2016 . Gmui 15 ADS/Praie

+ Group 6 % Indonesia 2 sites BOR-3 VHR and SUM-2 VHR until T Grpas Mo VuRopcal e

March 2017 * Group 175 DR Congo Mai Ndombe province too large for VHR

data (128 000 km2!1)

* Group 7 % Tanzania Liwale - Issue with AOI. OK for 3000km2

in 2016 ; Amani 200km2 in August and September 2016 <m Mexico 2 sites OK 2015-2017 for Mex%
200km2 in January and February. i 0.kmz , Mex-4_VHR Kulic.kmz, SA-1B_VHR.kmz
+ Group8 Clarify status of “Horizon consulting” * Group 19  Indonesia/Malaysia - No ROI

Ake noted that those approved circled on green have been approved, and summarised the status:

— Pléiades tasking activated for 2 request (5, 18), 2 being processed (13);

— 7 requests awaiting clarification feedback from science teams (1, 3, 4, 6, 7, 11, 17);
— 2 requests have not provided an ROI (10, 19);

— 2 private companies (Group 2 and Group 15). Awaiting feedback from Airbus;

— 2 clarifications of user status needed (8, 9); and,

— 3requests contain no VHR (12, 14, 16).

Erik Lindqgvist (FAO) noted that if there are restrictions on giving Pléiades data to Indufor for Guyana,
perhaps FAO could be the data recipient.

CSA
Yves presented a summary of RADARSAT-2 data support to GFOI R&D.

GF®) GF®

Requested support: Call for Interest
* Assess the information content of C-Band high-density data
* Tanzania— U of Tromso — Complementary stacks for forest attributes
* Mexico — VTT Finland — Available through other sources + Background:
* Australia — CSIRO — Minimum required — Since SDCG 1 MDA and CSA has programed a coherent monitoring plan

« Canada — CFS — Available through other sources with high resolution data over the circum-tropical forest belt

i y — Images are composed of multilook fine, wide multilook fine and extrafine
* Brazil = U Humboltd — Available through other sources

— Need to move from a qualitative to a quantitative information content

* Indonesia — RSS — Minimum required assessment method

* Mexico - U Jena — Complementary * Intention:

« South Africa — U Jena — Complimentary — To engage 1-2 GFOI stakeholders to work with MDA under a pilot project
framework

— Process similar to SOAR - only contributing datasets
— Partnership details with MDA to be defined, but

— Expect open partnership and sharing of ground data, methods and results
among project partners

Yves also presented a call for interest in an activity which has the objective of assessing and establishing
the value in extracting forest attributes from dense time series of C-band SAR. The announcement has
not yet been released, but he would be interested in seeking 1-2 teams from the GFOI R&D programme.
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A brief discussion followed.

— Helmut asked about the nature of the relationship with MDA, and Yves noted that MDA has an
interest in being involved beyond the distribution of the data, though their exact role remains to be
defined.

— Yves noted that Colombia is well covered by the archive, and there could be an opportunity to link
this to Brian’s Data Cube activities.

— Erik noted that countries are inclined to use datasets and solutions that have a strong prospect of
passing the UN-REDD review process, and so making that connection is important.

DLR

Michael Bock (DLR) presented a summary of the TerraSAR/TanDEM-X missions, as well as the data

support DLR is able to provide to GFOI R&D teams.

TerraSAR/TanDEM-X Mission GF@| DLR R&D grants to GFOI R&D teams G F@|

Data provision procedures

* TSX-Data Archiv data: TerraSAR Archive AO (no costs, open

unlimited)

* TSX-Data New acquisitions: TerraSAR General AO (no costs for
GFOI R&D group if DLR Agency is contacted before AO-proposal

submission)

* TDX-Final-DEM AO is open since 25 August until 1 December

2016 (limitations in area)

* TDX- New acquisitions: There may be the possibility of new
acquisition for small sites in the period Sept. 2016 — Jan. 2017.
R&D teams should contact DLR space agency or TDX- Science

Team

» Simplified and Coordinated data access procedure are subject of
further discussion within DLR and with Airbus as commercial

partner (e.g. as by CEOS Geohazards Supersites Server)

Support to research GFOI R&D groups

T FE

HU & FU Berlin SENSE CARBON: Improved mapping of Landsat, Rapid  Brazil
(P. Hostert, REDD+ using deep and dense time-series Eye, ASAR, TSX, Mato
B. Waske) and large area compositing approaches Sentinel-1 /-2 Grosso
FSU Jena, (C. Thiel) SEN4REDD: Development of integrated Sentinel-1 Mexiko,
multi-temporal Processing chain for Sentinel-2 South
Sentinel-1 und 2 data to REDD support Africa

Support to SME & industry GFOI R&D groups:

[R&DTeam | Nr. |ScientificFocus |

Airbus DS / Univ. Development of a cost efficient REDD+ TSX/TDX Suriname
Hamburg Monitoring -concept by use of TSX/TDX Sentinel-2 Indonesia

and Sentinel-2 Ghana
RSS Estimation of forest height and biomass TSX/TDX, UAV  Indonesia
(Florian Siegert) using multipass X-and C-Band POL-INSAR  Radarsat-2

data (CSA parallel support to AUG Signals)  Sentinel-1

Project Factsheets: http://www.dIr.de/rd/desktopdefault.aspx/tabid-4285/6899_read-45464/

He also reviewed to additional activities that DLR is supporting which may be of interest to the GFOI
R&D community — a science team meeting in 2016, as well as the AfriSAR campaign.

TerraSAR-X/TanDEM-X Science Team Meeting 2016

The next TerraSAR-X/TanDEM-X Science Team Meeting will be held from

October 17-20, 2016
at DLR Oberpfaffenhofen, Germany

* GFOI Coordinated data access Presentation

» 2 Sessions Forest Applications

Tuesday, October 18, 2016

Session 2.1: Forest Applications | Building 124

09,00 - 03.20

09.20-09.40

02.40 - 10.00

10.00 - 10.20

10.20 - 10.40

Extracting forest structure information from TanDEM-X Pol-InSAR data: experimental
resut

Matteo Pardini, Victor Cazcarra Bes, Marivi Tello Alonso, Konstantinos Papathanassiou ~
DR

Polyanna Da Conceicao Bispo — Uniersity of Leicester

Global-scale mangrove forest height map generation
Seung-Kuk Lee — NASA/GSFC

Interferometric water cloud model inversion of TanDEM-X data over a boreal forest:
implications on forest scattering at X-band

Macroj Soja, Jan Askne, Lars Ulander ~ Chaimers University of Technology

Forest biomass estimation fromTanDEM-X interferometry

Lars Utander , Jan Askne, Macrej Soja— Chaimers Universty of Technalogy

Johan Fransson, Henrik Persson ~ Swedish University of Agricutural Sciences

Forest Monitoring and Biomass Estimation for REDD+ with InSAR

‘Svein Solberg, Johannes May, Belachew Gizachew, Wiley Bogren, Johannes Breidenbach —
Norwegian institute for Bioeconomy

GF®

JAXA

Motivation

The AfriSAR campaign addresses directly the programmatic needs of
BIOMASS (Mission Concept Verification/Development of Geophysical
Product Algorithms):

7 Sensitivity of P-band polarimetric and interferometric radar
signatures to forest conditions (biomass, forest structure, terrain
slope, degradation);

<7 The temporal coherence at P-band over tropical forests

7 The temporal variability of the P-band polarimetric and
interferometric radar signatures as a function of environmental
conditions;

<7 The characteristics and information content of P-band tomograms
over tropical forests;

=7 The performance of BIOMASS forest parameter retrieval
algorithms (forest height, biomass, forest structure)

<7 P-band SAR scenes with a spatial coverage scales and product
resolution similar to that of the BIOMASS mission;

-7 Optimised in-situ sampling schemes and calval site definitions to
evaluate product quality and support the future BIOMASS

exploitgtion phase.
~
=

i
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Shizu presented a summary of ALOS PALSAR / ALOS-2 PALSAR-2 data supply to GFOI R&D.

ALOS-2 PALSAR-2 GF®) ALOS PALSAR GF®I

Approved support: ALOS-2 Approved support: ALOS PALSAR

12 R&D groups (all requests aproved) 3 R&D groups (all requests approved)

o - — * Minimum Required dataset
— 11groups
— 15 Study Sites

Group Affiliation + Minimum Required dataset

- 1group
— 2 Study Sites

e U Wageningen, .
Complementary dataset € | i Complementary dataset
— 1group ~ 2groups
~ 3 Study Sites 2 || YIV:Ewiend ~ 3 Study Sites
....... 11 UNSW, Australia
| s * Total number of scenes: 400 « Total number of scenes: 230
3 * Provision of archive data * Provision of archive data

rrrrr

16| CSR. SouthAfrica |
17 NORUT, Norway DRC

Ake noted that the approval from JAXA to provide L-band SAR data from PALSAR-2 to the GFOI R&D
programme is a positive development.

ESA-CNES

Frank Martin reported on the Spot5Take5 initiative, noting that data was collected over 150 sites as a
part of this joint ESA-CNES initiative. Part of the objective was to simulate the performance of Sentinel-
2’s two satellite constellation. Data was captured between April to September 2015 every 5 days under
constant viewing angles, and the time series are made available by ESA and CNES to the scientific
community. Spot5Take5 data are distributed with a free and open policy via the joint ESA-CNES portal
(https://spot-take5.org) for R&D purpose non-commercial use.

SDCG-10-9 Brian Killough to send Erik Lindquist and Gene COMPLETE
Fosnight the link to the SPOT-5 pre-processed | https://theia.cnes.fr/rocket/#/sear
data that Steven Hosford has provided ch?collection=SpotWorldHeritage
S le(cB B[/ SDCG EXEC to follow-up with Steven Hosford COMPLETE
on the status of the SPOT-4 and SPOT-5 ~100,000 scenes from the SPOT
archive pre-processing activity archive downloadable from the

link below, including some images

over Africa. Another ~100,000 are
currently prcessed. An update on
processing the rest of the archive
should be available at SDCG-11.

https://theia-
landsat.cnes.fr/rocket/#/search?co
llection=SpotWorldHeritage

GFOI R&D governance Arrangements

Yves opened the discussion summarising the outcomes for the R&D component. He noted that the
success of SDCG is in having a strong linkage to the GFOI R&D programme, which is currently in place.
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Proposed Next Steps

Get an SDCG consensus to explore ways of enhancing our
contribution to the GFOI R&D - DONE

Work on a simple and sustained procedure to enhance our
engagement, collective contribution and facilitate reporting
(development of SoP) — TO BE DEV.

Bridging the current framework into the new framework and
continue to work hand-in-hand with the GFOI R&D team in order
to avoid any disruptions in the R&D plan — ON GOING

Develop a multi-year support strategy based on a coordinated and
agreed upon analysis of the Priority Research & Development Topics
and other related documents - TO BE DEV.

UK-v1.0

GFOI R&D session
Extracts from the Discussion

Adding value to the coordination by leveraging interactions
between the teams and by that add value to individual actions

Bringing the teams together — ensure convergence on R&D
activities

Encouraging the creation of research synthesis

How do you determine which subject is going to be supported?
Adopting an R&D priority-based approach

R&D should reflects the needs from Countries

What is your plan - a plan should better inform funding agencies
Providing feedback to the funding agencies

The Committee on Earth Observation Satellites

* Continued reporting back to SDCG Exec. and GFOI R&D — ON GOING * No funding for projects — difficult to influence and focus the science

activities

Three main aspects of support to GFOI R&D were discussed.

1.

Encourage Horizontal Collaboration

Several discussion points were raised.

2.

Ake noted that it was a challenge to secure time on the GFOI science meeting agenda for the R&D
teams, but one day was secured. It is hoped that in future, the emphasis will grow - however for this
year, because teams are only just starting to receive data, one day will suffice.

Yves asked if the science meetings should take place in the SDCG or GFOI framework, and Ake feels
that they should be captured in the GFOI framework.

While it may be difficult to compel collaboration across the R&D teams, SDCG and GFOI should not
be hesitant to propose this to the groups.

Fast-Tracking Priorities

Several discussion points were raised.

3.

Yves would like to see the themes that are being addressed structured into priorities, including an
assessment of complexity, and use this to scale efforts. Ake noted that all the items in the R&D plan
are being treated with the same priority.

It was agreed that the role of the SDCG is to deliver data based on priorities and requirements
defined by the R&D teams.

Enhance Accountability

Several discussion points were raised.

The issue of reaching out to commercial data providers was raised, and it was noted that GEOGLAM
is facing a similar issue, and so there could be some synergies there. There was a discussion about
whether it would be useful to have the commercial providers engage with the R&D component.
Sylvia noted that R&D should be driven by country needs, and the inclusion of commercial data into
R&D should be limited as this data could not be accessed sustainably by countries.

The question of whether a better defined statement of data requirements for R&D would be useful,
and it was agreed this would help support engagement.
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Ake raised the question of how to respond to requests from new research groups that wish to join, and
Yves suggested this should be managed by the GFOI R&D team. Ake noted that there is a finite amount
of data that agencies can provide, and so adding new teams will stress data supply. Michael noted that
the procedure is not currently clear, and also that data quotas may be adjusted, however the overall
process is not currently clear. Ake noted that the process to date has been that the teams approach
GFOI and they are considered on a case-by-case basis. It was noted that the question is not pressing as
there are no new teams formally approaching at present.

Yves noted that this discussion highlighted some common issues for space data provision for R&D which
can be addressed mutually amongst the group.

BBk Yves Crevier to write a one page summary on October 2016
the call for interest in the 2010-2016 tiled
RADARSAT-2 archive

Sl VAl Ake Rosenqvist to coordinate an email and October 2016
telecon consultation within the R&D data
providers on the content and approaches to
enhanced accountability

Sl kI Ake Rosenqvist to work with the Element 3 October 2016
agencies to finalise the Element 3 strategy
document revision and have it uploaded to
gfoi.org

6 Space Data Services

Brian reviewed the status of four of the outcomes within the space data services work thread.
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Archive support  Aschive support. Ensured cevgoing coverage for. PN |\ ooerable satellite data Work with core data of satellite  data

L] Ehe I o ey e o iy Sl e Y E:md%?ﬁ% Lindest Somire 120 2 COERS s
archive  interoperability
Archive Characterization —
* The SEO has now automated the production of Landsat country * The COVE Tool now includes links to archive databases from:
reports and they are posted online for all 70 GFOI countries! Landsat 7/8, SPOT 1-6, Pleaides-1A/1B, Radarsat-2, ALOS-1 and
* These reports will be valuable for countries to assess available Sentinel-1A. The link to Sentinel-2A will be completed after the

scenes and cloud cover for future data ordering. mirror archive is in place at USGS.

* We plan to update these reports on an annual basis and keep the * The SEO vision is that the COVE tool can provide a “one-stop”

reports current. In addition, we plan to add content for Sentinel-1 location to perform coverage assessments and “discovery” of valid
and Sentinel-2 to the reports in 2017. images.

+ The SEO has provided additional detailed support to countries, as * The SEO plans to update the COVE Coverage Analysis tool in 2017
needed. For example, we recently performed more extensive to make it more robust and “user friendly” for queries and reports.

analyses for Colombia.

—
Assembly & delivery of core Work with priority countries to Assembly & delivery of core data Assembly & delivery of core Conclude pilots investigating Study strategic issues related to Develop pilots  investigating Conclude pilots investigating
data streams try and data

address their data streams emphasizing  direct data streams emphasizing direct fundamental fsues around cloud computingbased MRV fundamental issues around the fundamenial issues around the
download

the provision of cloud support of cl
|| assembly and delivery needs download Sy
SDCG and FAO on SDMS
* The Global Data Flow Study is focused on this topic. et

* Countries can use scene-based tools (e.g. SEPAL) or new Data Cube . . . .
tools as methods for utilizing data for analyses. These tools can be * The SEO is pursuing collaborations with SERVIR and
deployed locally, or on data hubs or clouds. Amazon to test the use of regional data hubs and cloud

* The move toward sustained Analysis Ready Data (ARD) significantly computing for Data Cubes. More in Data Cube charts ...
improves the efficiency and effectiveness of core satellite data. This

. * The SEO is testing Data Cube implementation in Colombia.
is being worked with the LSI-VC group.

More in Data Cube charts ...
* The SEO and FAO identified some collaborative tasks in
2016 that will continue into 2017. More on another chart

* The new “GFOI Space Data Portal” will improve the capability of
countries to identify and obtain needed satellite datasets.

A brief discussion followed.

— Brian noted that the API call details for the USGS Sentinel-2 archive aren’t apparent, and Gene will
follow-up and provide available details.

— Helmut asked why the TerraSAR/TanDEM-X archive is not linked to COVE, and Paul Kessler (CEQS
SEO/NASA) confirmed that TerraSAR-X is linked, but the TanDEM-X archive has not yet been linked
due to a lack of API.

— Ake asked about ALOS-2, and Paul believes they do have both ALOS and ALOS-2. Paul noted that the
data is available in COVE as soon as it is available on the provider’s API, and the COVE metadata
archive is updated daily. For Sentinel-1, COVE is currently pulling the metadata from the Alaska
Science Facility mirror.

— Michel asked if a KML archival search is possible in COVE, and Paul noted this is not currently
possible but is being considered for the new coverage analyser which is in work.

Brian reviewed the status of collaboration tasks between the SEO and FAO.
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Five SEO/FAO Tasks

* Demonstrate a GEOTIFF data connection between the

Data Cube and SEPAL. — MODIFIED, since we are now I YT
using NetCDF format and not GEOTIFF. A sample Data mf’u‘% 0 R ""Er-
Cube was placed on Amazon in June for FAO testing. e S‘w‘qﬂgﬁnﬂmﬁ?m
* Demonstrate that the Data Cube user interface can create wgv.ltrﬁfgjf[:lp-ii‘
=

a “raster brick” time series stack that is compatible with
R-based tools. — Test in 2017, after futher definition

* The SEO will modify the BFAST change detection code (written in R) to work directly with
the Data Cube storage format and perform testing. Working with CSIRO and Jan
Verbesselt. — Expect completion by mid-2017.

* SEO and FAO will share Sentinel-1A processing progress. FAO plans to update their
OpenSARKit. — NO significant progress to report. Colombia testing S1 data now.

* SEO will investigate BRDF corrections to remove “scene edge effects” from Landsat data
due to solar angle variations. DELETED, since USGS plans to include pixel-level sun angle
information in future data products that will allow easier corrections.

CEE S

Erik noted that OpenSARKit now includes Sentinel-1, and a user manual will be released by the end of
the year. Brian noted his team will likely wait until the end of the year, and then start to adapt and
adopt this code.

Brian reviewed the status of the Data Cube and its architecture.

Data Cube Architecture G F@'

* Working with CEOS Space Agencies to develop plans
for sustained provision of Analysis Ready Data (ARD).

Analysis-Ready

Data Products
* Sentinel-1A and Sentinel-2A are the highest priority.
Ingestor = Testing prototype in Colombia.
., * Testing local, regional hub and cloud deployment.

‘. * Developing ingestors to add more datasets beyond

] Landsat ... MODIS, Sentinels, SPOT-5, ALOS, SRTM.
* Testing integration with QGIS and ArcGIS

Data Cubes

* Developing and testing prototype user interfaces for
APIs custom mosaic creation, time-series water detection,
and change detection.

* Evolving the Advanced Programming Interfaces (API) for
User Interface improved application tool connections
&
C E 4 S

The latest GitHub release of the Data Cube took place in August, and includes:

— Modified v2 Data Cube core additions — flexible ingestion bounds (can create smaller cubes), ingest
UTM projections, ability to add a specific datatype;

— New ingestion configuration and preparation scripts for Landsat SR product;

— New Data Access API “wrapper” for v2;

— Updated custom mosaic user interface — compatible with v2, improved; and,

— New Water Detection tool (based on WOFS from Australia) and Jupyter notebook.
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Brian reviewed the status of the Data Cube prototypes, and the recently published Data Cube Work

Plan.

Data Cube Prototype Status

* Colombia — The government (IDEAM) and university (Andes) teams have made
considerable progress in learning how to create and use Data Cubes! A complete country-
level Landsat Data Cube (~25,000 scenes back to year 2000) will be ready by 2017. Land
change detection and water detection are the primary application needs. Future plans will
add many more datasets and applications. SEO and CSIRO are supporting.

GF®I

Provides a reference for internal and external Data Cube
activities as there is great interest in FDAs and Data Cubes
Provides a reference for CEOS agency contributions and
discussion by CEOS leadership regarding coordination to
ensure outcomes

= Kenya — Recent changes in the government have caused uncertainty in the plans for a Data
Cube project in 2017. Australia and Clinton Foundation have terminated their work.

Informal document that is not meant for formal
endorsement by CEOS

* The majority of the work is managed and funded by the
SEO with significant contributions by CSIRO and GA.

The SEO works closely with Australia to utilize elements of
the AGDC development and communicates with USGS
regarding its plans for LCMAP.

The document captures expected outcomes, task
descriptions and target dates of completion.

* Version-1 (Sept 2016) released.

= Lake Chad, Africa — Considerable interest from World Bank in using a Data Cube for time
series analysis of land and water in the Lake Chad region. Possible project to begin in mid-
2017, pending approval. SEO is leading.

= Asia Mekong — Investigating possible project with SERVIR and JAXA to serve Data Cubes to
the Mekong region. CSIRO leading with SEO support.

= Balkans — Recent proposal submitted to World Bank to develop a Data Cube to support
multiple applications in Albania. Proposed project to begin in mid-2017. SEO is leading.

= Switzerland — SEO approached by UNEP GRID Geneva and the Univ. of Geneva to develop a
Data Cube pilot project. Significant computing and programming resources exist, so little
effort is needed to get them started. SEO is leading.

Brian noted that Kenya has become inactive on the Data Cube front, and appear to be continuing with
scene based approaches. This is in contrast to Colombia who has expressed a lot of interest in the Data
Cube, and he would like to see the continuation of this project include a demonstration of spatial
alignment of multiple datasets.

Gene asked if the Data Cube is still on a research basis, or operational, and Brian noted that in the case
of Colombia they are considering it for their operational system - though applications are still under
development Brian noted that USGS has recently decided to work the implementation of their LCMAP
utilising Data Cube approaches, which is good news.

Brian raised the topic of endorsement of the Data Cube Work Plan, and Stephen suggested that it should
be endorsed as a broader piece of work including the development of ARD. Stephen also noted that the
main question is what do we do next, suggesting that one key milestone would be the generation of
ARD from several CEOS missions for a purpose with a user feedback loop.

Brian suggested that the World Bank could be a potential Data Cube partner who could also help in
providing CEOS with feedback on how effective the implementation has been.

Gene stressed the importance of separating applications and implementation, and there needs to be a
clear reason to drive the work, including an end user. He stressed that we need to ensure that we're
satisfying end user needs, and noted that some of the recommendations from the Global Data Flows
study were overselling Data Cubes.

The potential of a blended optical and SAR product was discussed, though it’s clear that an end user is
necessary to justify its development. Helmut added that activities like the ESA TEP, the French and
German Sentinel mirror and application hubs may provide a conduit for these kinds of data products.

Osamu noted that GEO is interested in the potential of Data Cubes, and suggested possible engagement
via AfriGEOSS to establish a user pull for Data Cubes. Osamu would also like to see GEONETCAST linked
to providing updated data for the Data Cube. Brian noted that if there are unique problems GEO
activities are encouraging that can be addressed with the dense time series, that would be welcome.
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SDCG-10-14 Gene Fosnight to provide Brian Killough
with information on the API call to the USGS

Sentinel-2 data archive

September 2016
In progress, appears Kristi Klein is
the point of contact. The API
interface used for Landsat is also
used for Sentinel-2 data at EROS.

SDCG-10-15

Brian Killough to assess ability to add ALOS- October 2016

2 to the COVE metadata browser

Forest Thematic Exploitation Platform

Frank Martin presented a summary of ESA’s Forest Thematic Exploitation Platform (F-TEP), noting that
the objective is to move away from the classical model of data access via download. The F-TEP project
has another year to run before implementation is complete.

.,
@=esa
Forestry-TEP Project Forestry TEP overall concept Goliboraton,
» One of the six TEPs funded by ESA riniei
* Timeline: March 2015 - September 2017
= Completed work: User community survey, System design,
Detailed design etc. Providers \“\r‘\ Promotion, saies /:/:/ Users
= On-going work: System implementation, data and g
service agreements, pilot project preparation, sustainability EO data ::} | Users
development - ¢mm  ref data
= Pre-operational services : Open for forestry community Ref. data ) Users!
(Around May 2017) Seiha! Private : B == :
Tools and l:.,’) 5 ’ - algqulhms
= F-TEP project website: http://forestry-tep.eo.esa.int/ Services /;Crc'i’c[::
= TEP : https://tep.eo.esa.int/about-tep Both open-source Both free and commercial
and licensed offerings and service levels

forestry

The F-TEP seeks to be a ‘one-stop shop’ for forestry remote sensing services.

Platform functionality Costs and sustainability

= The development phase is paid by ESA

= Access to relevant EO data = Data management

= Service development

= Sharing/licensing products & services
= Accounting

= Collaborative working

= Community features, forum

= Support helpdesk

= Efficient data exploitation

= Toolboxes, services

= Use of (own) in-situ data

= Very simple user interface and
procedure for basic tasks

= Advanced features for more
complex tasks

= Accuracy assessment
(RMS errors, confusion matrices)

= Visual analysis

= Usage scenarios
1 - EO Data Exploitation
2 - New EO Service Development
o 3 - New EO Product Development

= Aiming at sustainable operation after the pre-operations phase —
permanent F-TEP

= Costs accounting is supported to enable pay-per-use model
= Alternative business models:

Ads lue
= Fees from service,
data and product providers
= Donor fund Advanced/
= Freemium model is currently Business services
the primary approach
= Free entry-level services Entry-levelservices

= Multiple service levels

Frank Martin noted that a number of different business models are being discussed, including possibly a

free entry level with fees for more enhanced offerings.

A number of discussion points were raised.
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Michael asked how open the F-TEP is to other service providers, and Frank Martin confirmed it will
be open, though user fees are still being considered.

Gene asked if there was a formal link to the German and French ground segments, and Frank Martin
noted that at present the focus is on the implementation of the platform. Helmut noted that DLR is
involved in an Urban-focused TEP, and the technology for that is related to German national data
infrastructure.

Frank Martin noted that the F-TEP is being sold as an evolution of the data and ground segment.
Gene asked where the data will be stored, and Frank Martin noted that the approach being taken is
more distributed.

SEPAL Update

Erik presented a summary of the work that FAO has been doing on data processing, in particular on
SEPAL 2.0. A number of points were discussed:

SEPAL 2.0 is currently running on the AWS cloud. All the source code is on GitHub, and the platform
does not leverage any AWS proprietary services.

Erik explained the functionality of SEPAL’s data discovery service, which enables spatial and
temporal data search of Landsat data. Sentinel search will be developed, and it can be implemented
for any data source.

SEPAL has gone two routes with their implementation of data storage - it is currently running on the
Earth Engine Python API, though the functionality exists to reference data outside of Earth Engine
(e.g. Data Cube).

Erik noted that they are using SEPAL driven by Earth Engine in country (e.g. from Kinshasa, DRC).
SEPAL maintains the ability to run its command line tools.

The AWS hosting of SEPAL costs $1600/mo, and most of that is storage. The compute cost is pretty
small (from $SUS 0.03/hr up to SUS 2.66/hr), but storage cost is higher. To block off storage is
expensive, thoug there is some experimentation by AWS and Microsoft Azure with dynamic storage
where you only pay what you use. SEPAL users can be assigned a budget for their processing work.

A Data Cube stored and shared via AWS could be referenced by SEPAL.

Erik noted that in some countries, there are policy and political considerations that cause countries
to resist cloud computing technologies.

Erik stressed that SEPAL has enabled him to ‘fail’ in much shorter cycles, which allows for much
faster progress. It also allows the generation of results more quickly, while the data downloads on a
slower channel.

SlecE (1 5 Brian Killough to follow-up with Erik Lindquist Follow-up in October 2016 once the
on access to a demonstration account for the updated SEPAL system is released
SEPAL system
SDCG-10-17 Erik Lindquist to circulate the announcement Follow-up October 2016
of the release of SEPAL once completed SEPAL release expected in the next
few weeks
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7 Colombia GFOI End-to-End Experience

Sylvia presented an overview of the Colombian activities session.

UPCOMING ACTIVITIES IN COLOMBIA

+ REEDCompass training — Evaluation of activities and MRV
implementation using the MGD as base (October 3 -5, 2016)

« Python for remote sensing applications training (end of the
year). Needed for data cube implementation

+ BEEODA and Cove training

- Technical exchange — UMD will host a Colombia programmer

?Silva(larbon

Stephen asked who the SilvaCarbon person will be at the REDDCompass training workshop in October,
and Sylvia confirmed that the point of contact will be Jennifer Hewson.

Sylva reviewed the changes in Colombia’s processing capacity between 2009 and present day, where
processing time for national mapping started at six months, and is now down to two hours. This
reduction has been driven by a partnership with the University of the Andes and their increased

computing capacity and expertise.

Que es y porque un Cubo de Datos?

?Silva(:arbon

It was noted that the potential for SEPAL to be utilised by Colombia could be explored, and Erik noted
that FAO is consulting with Colombia, but they are comparatively high capacity and are smart about how
they assign personnel to capacity building events.

SDCG Support to Colombia

Brian presented a summary of the support SDCG is providing to Colombia.
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Colombia Support Summary GF®)| 3w pata cube Workshop €126
=The SEO and CSIRO have been working with the Colombia * The 3 Data Cube Workshop was attended by 40+ people.
government (IDEAM) and Andes University to imp|ement a Data = First day was a larger meeting to discuss overall status and plans. The second and third

. . . . d dedicated to detailed discussi d code review.
Cube architecture in Colombia for management and analysis of S B o A

satellite data for many applications (not just forests).
=The 3" Data Cube Workshop was recently held in Bogota on August
30 to September 1, 2016. Colombia has made considerable progress Discussed “projections” at length and interoperable data use
in learning how to create and use Data Cubes! Initiated and tested MODIS data ingestion for one product (MCD43A4)
=land change detection, forest management and water management o Trained local users how to use the Custom Mosaic user interface tool and the Water
3 s L Detection Python notebook tool
are the primary application needs.

= The siginificant outcomes were:
Discussed options for creating, storing and accessing Data Cube content
Solved several issues with Data Cube ingestion

°

o

o

= Sentinel-1 currently used for early warning over Amazon region. Taking data from Amazon
= Colombia believes Data Cubes will allow them to use more data, (the cloud computing people) and processing into gamma-nought products locally.
exploit time series information, and support more applications, = Sentinel-2 NOT being used due to data download issues. They are using Google Earth
compared to the past. Englfle for early warning over Amazon'reg»om They are seeking to be a Copernicus data
hub in the future to help resolve data issues.

Brian reviewed a number of the needs he’s seeing for Colombia.

— Support with transition to version-2 and ingestion of a new country-wide Data Cube by the end of
2016. To date, they are testing a version-1 Data Cube with PCA change detection algorithms.

— Help with parallelization of ingestion and analysis processes to improve time.

— More ingestors to support MODIS (several products), SRTM, Sentinel-1, and Sentinel-2.

— Data Cube connections to ArcMap and QGIS.

— New and modified user interface tools to support user applications.

— Ability to modify an existing Data Cube by removing or adding data layers.

— Training and capacity building modules for other country organizations to use the Data Cube.

— Automation of new data identification, ordering, download, and ingestion into existing Data Cubes.

Peruvian Activities

Matt Hansen (UMD, presenting remotely) provided a summary of the work on monitoring of large area
forest extent and change in Colombia. He stressed the importance of the systematic free and open
acquisitions of Landsat as an enabling data stream for these applications, and Sentinel-2A is expected to
provide a similar supply option.

Matt noted that for the Brazilian Amazon, which are the gold standard in terms of best practice, there
were consistently cloud free periods in the July-August timeframe, and so they could work with cloud
free scenes. However, when Matt went to apply similar approaches to areas of Africa, there were areas
that never had cloud free periods, which drove the pixel based approach.
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National Implementation of GLAD Forest Monitoring

Landsat data processing workflow
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Matt reviewed an end-to-end case study for Vietnam.

Step 1. Landsat data processing Step 1. Landsat data processing

—— - — - —
I. Image processing I1l. Multi-temporal spectral metrics A
i qﬁﬁ
L1T Data archive, Image QA and Normalized imagery ?; s 16-day Annual compositing, 2000-2014 metric set S
1999-2014 reflectance dataset (4 ref + 1 term \ composites trend analysis, + \S
(13.644 images) normalization bands + QA) \ reflectance ranking annual metrics ((
3 P
Data volume ~3 TB Processing time Data volume ~5TB Processing time 43 hours  Data volume: "»’:f"
@7sec/image Multi-year: 1.1 TB -
~ 27 hours Annual: 1.3 TB

Multi-year metric set (>600 metrics) include:

) . a. Metadata layers (dates of observation, observation count, QA)
II. 16-day interval composites

QCAK b. Rank-based metrics
- - S c. Trend analysis metrics
| [ soetaenaon N\, [Pl ol i s S
; e. Ancillary data (elevation and topogra metrics
with the best QA (368 composites) \\? b graphy
)

T Annual metric set (~40 metric/year):
'{’,«’ a. Number of observation
1T b. Median, Q1 and Q3, min and max reflectance an VI
c. Annual and growing season average reflectance and VI

Data volume 1.77 TB
(67 tiles)

Processing time ~ 24 hours

Matt reviewed the roles and ownership in the analysis process:

— The feature space is owned by UMD, and the user is not able to edit this;
— The local tuning parameters are managed by the end users; and,
— The algorithm is the least important element, and any can be used so long as it is distribution free.

Matt noted that validation currently takes about half of their effort. He noted that in the case of
Indonesia, definitions played a significant part in divergence between the global products and the
official governmental results.
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Comparison with official data — recent divergence in
forest cover loss estimates for Indonesia
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The current reported rate of deforestation by the Indonesian government of 0.45Mha/yr
incorporates forest regrowth dynamics and plantation forests in estimating a ‘net deforestation’

Matt noted they are working with Colombia on IPCC-like classifications.

The Committee on Earth Observation Satellites

He reviewed some data considerations, and summarised several key conclusions.

Key conclusions:

Data considerations

« Systematic acquisitions, preﬁrocessmg, etc., of freely available data enable efficient transitions from

research to operations and the sharing of such capabilities

* L7 + L8 and soon S2b represent a golden age of medium spatial resolution time-series data

* However, volumes of Landsat data vary and impacts turn-key approaches due to inconsistent record despite
systematic global acquisitions since 199!

+ Validation methods are maturing and will either 1) confirm map accuracy, 2) replace map estimate, or 3) lead to use
of commercial data for mapping

* The value of earth observation data is in its applied use

* “In 2011, the economic benefit from Landsat imagery obtained from EROS was estimated to be just over $1.79

billion (lower bound (LB) = $1.64 billion) for U.S. users and almost ?400 million (LB = $363 million) for international

LB = 52 billion). This estimate does not include
benefits from reuse of the imagery after it has been obtained from EROS or from the use of value-added products
based on Landsat imagery.”

users, resulting in a total annual economic benefit of $2.19 billion

* Adding very high spatial resolution data sets in this context would enable significant synergies and

efficiencies in environmental monitoring — forests, croplands, cities, etc.

* Why would the lessons learned from the opening of the EROS archive not apply to finer scales?

— Focus is on starting with forest maps, rather than satellite data handling and pre-processing;

— Need countries to make investments in operational systems;

— Making data user friendly is important;

— Making products in a timely manner is important;

— Brazil is the model - how do we replicate that?;

— Free and open data is key - constellations promising, but governments haven’t even confirmed they
will pay for analysts much less data - commercial model not suitable; and,

— Commercial data should not be integrated with operational monitoring - it should be used for
research, and also could be used for validation.

A number of discussion points were raised.

— Sylvia asked about plans to integrate Sentinel-2 in this analysis, and Matt noted the need to build
guality assessment per pixel models as a first step, including bias and BRDF adjustment models, and
then get the data into the processing queue. He noted they are going to try and integrate data
products from Landsat and Sentinel-2 into the same data stream, though is going to take some time.
The combined 10-day coverage would be an advantage.
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Sylvia asked about the Global Forest Watch (GFW), and the exclusion of 2015. Matt noted they are
doing a reprocessing of the entire record, and hope to have 2015 complete in 2016, but they are
taking the lessons learned from the initial product which is slowing the process.

Stephen noted that Colombia has been put forward as a possible candidate for a model national
GFOI system, and this would involve getting them to apply all parts of the GFOI process starting with
the MGD, utilisation of space data, and the Capacity Building resources. Matt agreed that Colombia
is a great place to try this, with a very advanced and self-reliant team in place. He contrasted this
with the Republic of Congo where they deliver products and from there they are just mapped. He
cautioned that Colombia is thinly spread they are, and the government asking more and more,
which means they are straining somewhat under increased responsibility.

Stephen asked about the potential for practical collaboration between GFOI and GFW. GFOI. Matt
not that GFW is an outreach platform meant to spur action, and is not intended to be reference for
reporting. He did suggest that if there is no capacity then you could use a global map off the shelf to
do some sample based estimation. He noted that Columbia is advanced well beyond the level of the
GFW products.

Ake asked about the need to tweak algorithms when Sentinel-2 data is ingested, and Matt
confirmed that this will need to be done, and the higher resolution should enable more information
to be squeezed out of the data stream. A more labour intensive validation may be required, but over
time they expect to integrate the data and that this will improve the products.

Sylvia asked about the six IPCC classes being explored with Colombia, and whether this classification
had been validated. Matt noted that this is not validated at present, and is pretty experimental. He
noted the Colombia map is expected to be a stratifier.

Colombia session wrap-up discussion

It was noted that the main purpose of this session was to listen to Colombia, but without Edersson’s
participation this was not possible. Several discussion points were raised.

Sylvia noted that the interaction with Colombia should be lead by the GFOI Leads, and not the SDCG.
Peter Moore (GFOI Office) noted that following and adhering to the MGD provides a level of
certainty that the outcome will be IPCC compliant, and it can help a country organise its national
MRV activities and help identify gaps. He suggested that Colombia could be a good place to use the
MGD to optimise resource allocation, though the steps to achieve this are not clear and GFOI needs
to form a plan for engagement.

Brian noted that stepping through the MGD with Colombia would be a good next step, but it is not
clear how to progress this dialogue. He noted the REDDCompass workshop may present an
opportunity.

Erik noted that the reason why Colombia was chosen was because they have most of the answers
and the skill to test the data and the tools we have. They know the answer using their own system,
and can use GFOI methods to as an independent results set.

Brian noted he is going to continue to work with the Colombia team and expects them to be
approaching independence.

Frank Martin suggested that GFOI should look at 3-4 other countries to follow this process through,
perhaps based on the discussion with the GNU block, and ensuring the target countries have existing
and resourced activities.
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— Osamu noted that Colombia are very active in GEO and are a member of the GEO Executive
Committee, which could be helpful.

— Sylvia noted that in 2013 there were letters of cooperation exchanged with Colombia, and so there
is a commitment in place.

ol Sk SDCG EXEC to work with Sylvia Wilson and the 22 September 2016
GFOI Office to set up a meeting with Jenny
Hewson on the upcoming REDDCompass training
workshop in Colombia to discuss how to
leverage the workshop to promote the GFOI
end-to-end country demonstration

8 SDCG Business and Wrap-Up Discussions

Review of Main Discussion Points

Stephen Ward introduced a discussion session with the aim of checking the consensus on major
outcomes for each session, and considering the implications and next steps for each Work Plan thread.

Baseline strategy
Stephen reviewed the main outcomes of the discussion on the global baseline strategy:

— Ongoing coverage from L-7, L-8 and S-1, S-2 (1B commissioning);

— S-2 GRI completion late 2017... Landsat data will be processed;

— Good pre-interoperability collaboration;

— L-9 essentially an L-8 clone;

— SDCG should input to the L-10 consultation process;

— German and French Copernicus data access points;

— Importance of L-band data stressed and resolve to write to JAXA to ensure continuity; and,
— Global Data Flows will be reported to CEQS SIT next week.

A number of discussion points were raised.

— At present the expectation is that SAOCOM will be free and open outside of the European area of
interest, and the expectation is that the ALOS data policy will be reviewed in November 2017. It was
agreed that we should follow-up with CONAE on the expected data policy for SAOCOM.

— Erik asked about the pre-processing of the historic SPOT archive, and Brian noted that he’s been in
touch with Steven Hosford and this is nearing completion. Erik noted that the SPOT data from 1990
to the early 2000’s would be very valuable as it is the only validation data other than Landsat they
have available.

Sl OEEM SDCG EXEC to confer on a communication to COMPLETE
CONAE requesting a status update on the Letter sent to CONAE 19 Oct 2016.
anticipated data policy for SAOCOM

Sl ZyIi Ml Frank Martin Seifert to check whether SAOCOM September 2016
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will be included in the ESA TPM programme In progress - SAOCOM is listed as a
potential ESA TPM mission — Frank
Martin will check with Bianca
Hoersch to see if there have been
any updates

UK session

Stephen reviewed the main outcomes of the UK session discussion:

It was noted that the GNU block of countries has committed S5Bn in finance to national forest
monitoring in support of REDD for 2015-2021;

UK interested in exploring closer GFOIl engagement;

Inclusion of NovaSAR S-band data in the GFOI R&D programme, to help advance its application for
forest applications;

Specifically inclusion of NovaSAR data in the CEOS Data Cube to show its utility alongside better
known data;

Exchanging notes on the GFOI Capacity Building efforts with space data in countries; and,

A number of detailed technical collaborations that popped up in discussions.

A number of discussion points were raised.

Stephen noted that there may be an opportunity to help join the dots between the GNU’s interest in
investing in national forest monitoring and the potential for NovaSAR to contribute as a monitoring
satellite.

In the short term, Peter Moore has already written to the GFOI Leads suggesting that there is a
meeting in the UK on potential GFOI support to GNU’s forest monitoring ambitions before the end
of the month. However, what will happen in the medium and long term - it is important that GFOI
stats to show results in the next 18 months.

Frank Martin noted that UK expertise in converting mapping to forest and carbon products should
be stressed as this is an area where GFOI overall could use additional capacity.

R&D

Stephen reviewed the main discussion points from the R&D session:

El-3 strategy will be updated for SIT-32 information;

Refinement of GFOI R&D team data requirements;

Agency reports on data provision;

ASI and CNES: Supporting all groups without commercial provider requests; established contacts
with the R&D groups;

CSA: Will work to support groups with RADARSAT-2 requests;

DLR and JAXA: Support all groups that requested data; data distribution still to be commenced;

ESA: Data available at Spot5Take5.org; and

ALOS-2 data approved for GFOI R&D.

was noted that without L-band SAR supply, a number of the R&D data requests would have gone

unfulfilled.
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Space Data Services

Stephen reviewed the main discussion points during the space data services session:

Latest news on SDCG tools, pilots and prototypes;

Colombia moving apace, Kenya not;

Way forward on SEO-FAO collaboration...?;

Data Cube Work Plan should go to CEOS for information;

Discussed way forward in 2017/18 for the CDC and ARD activities — with a possible GFOI application
emphasis;

Heard latest on F-TEP from ESA; and,

And from FAO on SEPAL 2.0.

A number of discussion points were raised.

Brian reviewed the two main next steps with the FAO relationship: sharing sample Data Cube; and
accessing SEPAL demonstration user account once it is up and running.

Erik noted that the cloud based services could be a good place to host some of the results derived
from the R&D tasks.

Brian asked whether SEPAL could be demonstrated at SilvaCarbon workshops, and Erik confirmed
that they would be open to this approach, and is interested in showing utility. Sylvia noted that they
are already doing this in country with their FAO counterparts.

Osamu asked about the relationship to Google Earth Engine and Global Forest Watch, and it was
noted that a lot of these discussions are ongoing in the background, and that SEPAL is currently
leveraging Google Earth Engine as a data backend.

There was a discussion around the CEOS Data Cube.

It was agreed that the Data Cube should be promoted as an example of a future data architecture
(FDA).

Erik noted that they will take the Data Cubes provided by Brian and assess how they interact with
their current toolset.

Kenya Data Cube is reasonably well advanced from a technical perspective, but the lack of an
implementation counterpart means no progress is currently being made.

Stephen suggested that we push for one of the CEOS demonstrations of the FDA be focused on GFOI
and applying the CEQOS Data Cube.

Ake noted that it is important that JAXA continue produce the PALSAR mosaics as these represent
ARD products for SAR. This mosaic exists for Colombia, and could be extracted to put into a Data
Cube.

Erik noted that they are using the PALSAR mosaics (e.g. in Zambia), combined with field data to
generate biomass estimations. Ake noted that they are generated a global mosaic for 1996 from
JERS-1, and thinks it could be a useful product. He also noted that all the JERS-1 scenes are already
available online freely.

SDCG-10-21 Pedro Rodriguez to report on his late-September visit COMPLETE
to the Kenyan Forestry Ministry regarding the Pedro has sent Brian his
potential to leverage work Brian’s Data Cube has done
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for Kenya report from Kenya

S le(cB By Ake Rosenqvist to follow-up with JAXA on the COMPLETE
potential release for the JERS-1 1996 global mosaic, Letter sent to JAXA 19 Oct
starting first Colombia (include in communication 2016
related to action SDCG-10-4)

SlelcEuliE» 3l SDCG EXEC to follow-up on having first version of the October 2016

radar guide that Brian Killough and Ake Rosenqvist
have been preparing uploaded to the GFOI space data
portal once complete

Colombia Session

Stephen reviewed the topics raised during the Colombia session:

— It was noted that the bulk of discussion during this session has had to be delayed due to Edersson’s
travel issues;

— Potential of REDDCompass Workshop in Colombia to be used to explore insertion points for GFOI
MGD in country?;

— There is a need to re-establish dialogue with Edersson;

— There may be an opportunity as CEOS Data Cube demo in 2017-187?; and,

— Matt Hansen presented a summary of his work in the area.

A number of discussion points were raised.

— There needs to be a clear communication from the space data component to the GFOI Leads that a
plan is needed on the end-to-end country demonstration. This could include the Leads seeking a
top-down endorsement of the Colombian end-to-end demonstration via the GEO and the GEO
ExCom. Sylvia agreed that we may be able to make other contacts in Colombia, and will also follow-
up.

— The global forest products are not sufficient at the national level, and Matt Hansen suggested that
improving these products at the national level from the bottom up should be a part of the way
forward. The lesson that you can make a better map by incorporation these global products is a
valuable message.

— Sylvia stressed that when they work with Matt Hansen, they do get an external validation done by
Boston University, in particular because the global forest product algorithm.

There was a discussion around the SPOT archive.

— Gene stressed that getting access to the SPOT historical archive is very important, as Erik had
suggested. He noted that much of the SPOT data resides at national ground stations, and the
processing and algorithms are still being developed.

— Gene noted that the SPOT archive has the potential to fill a time period where the Landsat archive is
quite weak. He also stressed that the archive is likely decaying at the ground station and is at risk.

— It was agreed that SPOT, JERS-1, and CONAE/SAOCOM data should be stressed.

SDCG-10-24 SDCG EXEC to communicate with the GFOI Leads on
the GFOI end-to-end demonstration to ensure there is

September 2016
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a plan to take it forward. Include the suggestions of a
top-down approach via the Colombian GEO ExCom
member, and that the Leads consider other countries
for future end-to-end demonstrations

Updates to SDCG 3-Year Work Plan

George summarised the plans to update the SDCG 3-Year Work Plan, reviewing the major changes
required.

— Global Data Flows moves from study to implementation;

— GFOI Component Coordination and Country Engagement contingent on GFOI Office continuity;
— Changes in services and Kenyan activities?;

— Add SEO support agenda with FAO?; and,

— Others?

There was a brief discussion.

— Stephen Briggs noted that a number of the threads around the space data and interactions with
cloud service providers are very much being discussed.

— Stephen Briggs noted that GFOI has been confirmed as a GEO Flagship for the next three years,
though there was some significant discussion around whether it should be a Flagship.

plecEu(1 Zy 3 SDCG Work Plan thread leads (Frank Martin, Gene, September 2016
Brian, Ake, Stephen, George) to provide revised Inputs being gathered.
outcomes for the 2017-2019 Work Plan

plecEu (1 Ey IS0 SDCG SEC to finalise updated 2017-2019 SDCG Work Penultimate draft for CEOS
Plan Plenary

Finalise by end November
2016

SDCG Future Activities

Stephen Ward reviewed the history of SDCG, and some of the targets for the next three years. He noted
that the emphasis is moving from data supply to how to bring the data acquired to users.
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SDCG formed at 2011 CEOS Plenary * Big picture....

Continuity of EO data supply for maintenance of time series - Global coverage need not be a priority?
and consistent reporting - GFOI has yet to achieve substantial country engagement —and SDCG

dependent on GFOI for the connections

Three element strategy has served us well: - Closer component coordination essential — SDCG to be proactive with
— A baseline, coordinated global data acquisition strategy involving a both CB and MGD in engaging, supporting and supplying countries
number of ‘core data streams’ that can be used free-of-charge for (joint WP?)
GFOI purposes - Mainstreaming of GFOI in REDD+, FCPF is cited in the SDCG WP

- The pilot activities we are pioneering are the future, and should be
prioritised and highlighted (what about the big data aspects?)

- SDCG proposed an end-to-end GFOI demo — Colombia: leads
supportive

- Element-3... When can we demonstrate some ROI?

— A coordinated strategy for national data acquisitions
— Data supply in support of the FCT activities (evolved as ‘R&D’)

There was a brief discussion.

Gene noted there is an opportunity for the baseline element to focus on historical archive data (e.g.
the SPOT archive).

In addition, there is an opportunity to reach out on SAOCOM data policy and coordination.

Gene noted that users who are doing global modelling work are generally using Google Earth
Engine, including much of the Landsat Science Team who is using this tool.

There are discussions underway to include support for GFOI R&D in the EC’s Horizon 2020 Work
Plan, and this could lead to a significant step up in funding for R&D.

Ake clarified that the support for Element 3 is from JAXA, and the support for the GFOI R&D
coordination is from ESA.

There was a discussion about when we might be able to demonstrate some ROl on the space data
contributions to the GFOI R&D component, and Ake noted that they would raise this at the GFOI
Science Meeting and could potentially consider some special publication next year once the data
now being supplied is processed into results.

Stephen reviewed the operations of SDCG, outlining the impact of the anticipated end of Australian
support to GFOI, and specifically around the space data component coordination (e.g. SDCG Secretariat
support). There is some prospect for some short term support to continue SDCG Secretariat work, but
this is expected to be lower capacity, more limited, and only through the end of 2017. The potential
meeting dates for next year were also reviewed.
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SDCG Operations 2017 G F@I

* Meeting commitments:
— GFOI Plenary — March 2017, SE Asia (inc SDCG-11)
— SIT report — April 2017, Paris
— SIT TW report — Sep 2017, Germany (?)
— SDCG-12 (?)

* CEOS strategy ultimately is for LSI-VC to integrate coordination
efforts on forests, agriculture... but that will take time and the VC
is newly re-formulated

* Any GEOGLAM interaction needed?

24

G CEES
There was a brief discussion.

— Stephen Briggs noted that SDCG has provided a lot of GFOI baseline management support, and he
will indicate this in his note to the GFOI Leads. He also noted that the future of SDCG impacts groups
such as GEOGLAM.

— SDCG-11 will be attempted to be organised in conjunction with the GFOI Plenary, which is being
considered for Asia (Thailand or Vietnam discussed) in March-April 2017.

— The SIT Technical Workshop 2017 will be in Europe, and could be a window for SDCG-12.

Sl Ey YAl Stephen Ward to communicate the message to the September 2016
GFOI Leads that the space data component, and the

other GFOI components, are awaiting the result of the
GFOI Review as a part of considering their future plans

plelcBiiEy2: 38 SDCG EXEC to follow-up with Stephen Briggs on his September 2016
report from this week’s UK policy session and the GEO
Programme Board to the GFOI Leads

Sl ZyL Ml George to circulate a poll of SDCG-11 weeks to assess COMPLETE
availability for feedback to the GFOI Leads http://doodle.com/poll/5q4
avz9ykwn9b4dd
Sl B{/Ml SDCG EXEC to follow-up with the GFOI Leads to get September 2016

clarity around the future of funding of the GFOI Office,
and the promotion of MGD uptake

The topic of merging the efforts of SDCG with LSI-VC was discussed.

— Gene noted that the merger of SDCG and LSI-VC activities has been discussed within LSI-VC,
including whether SDCG could be a subgroup of LSI-VC, or perhaps just the SDCG leads could attend
LSI-VC, and the SDCG could continue to exist as a community.

— Stephen Briggs noted that the topic of land surface products will be discussed at next week’s SIT
Technical Workshop.

Page 44



pe

SDCG-10: 7"-9" September 2016, University of Reading, UK — v1.0 The Gommites on Earth Obssration Satelies

— Frank Martin noted that LSI-VC has focused on optical data so far, and the interest in SAR data
would need to be maintained in any future transition.

— Brian suggested that the best approach is to consider just the next couple of years, and wait to see if

a longer term solution presents itself.
— The possibility of co-meetings with GEOGLAM was also raised in order to promote cross pollination.

Review of Actions
George briefly reviewed the actions from the meeting (included as an appendix to these minutes).
Closing Remarks

Frank Martin and Gene, the SDCG co-Leads, closed the meeting thanking all participants for their
participation and valuable contributions.
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DOTE/Australia George Dyke UKSA Beth Greenaway

Ecometrica

Richard Tipper

USGS/GFOI Leads

Doug Muchoney

ESA

Frank Martin Seifert

USGS

Eugene (Gene) Fosnight
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No.
SDCG-10-1

SDCG-10-2

SDCG-10-3

SDCG-10-4

SDCG-10-5

SDCG-10-6

SDCG-10-7

SDCG-10-8

SDCG-10-9

SDCG-10-10

SDCG-10 Actions (v1.0)

Action

SDCG SEC to follow-up with the GFOI Office on the GFOI
fact sheet for GEO Secretariat

e

The Committee on Earth Observation Satellites

Due date

COMPLETE

GFOI Fact Sheet ("Opportunities to
Help" in the GEO-XIIl document)
has been released

SDCG SEC to follow up with GFOI Leads on representation
at GEO Plenary

COMPLETE
Doug Muchoney will not attend
due to US travel constraints,
Stephen Briggs will attend. Stephen
Ward following-up on participation

Frank Martin Seifert to send Shizu Yabe details of some September 2016
examples of the use of the PALSAR 25m mosaics for

biomass monitoring

SDCG EXEC to confer on a communication to JAXA COMPLETE

requesting that they maintain the long term continuity of
systematic L-band SAR acquisitions

Letter sent to JAXA 19 Oct 2016

Ake Rosenqvist to draft a response to INPE’s offer to
acquire over Africa for revision, comment and finalisation
by SDCG EXEC

September 2016

SDCG members to provide feedback on the Conclusions
and Recommendations of the Global Data Flows study

16™ September 2016

SDCG Element 3 (lead by Ake) to work with the GFOI R&D
component to coordinate on a potential NovaSAR request
for areas of interest for GFOI R&D, and coordinate this
with UK community and contacts (John Remedios,
Caroline Slim, Beth Greenway)

SDCG-11

Ake Rosenqvist to send invitations for the GFOI/GOFC-
GOLD Science meeting in The Hague, Netherlands (31%
October 31 — 4™ November 2016) to Caroline Slim and Erik
Lindquist

COMPLETE

Ake has extended invitations to
both Erik Lindquist and Caroline
Slim

Brian Killough to send Erik Lindquist and Gene Fosnight
the link to the SPOT-5 pre-processed data that Steven
Hosford has provided

COMPLETE

https://theia.cnes.fr/rocket/#/sear
ch?collection=SpotWorldHeritage

SDCG EXEC to follow-up with Steven Hosford on the status
of the SPOT-4 and SPOT-5 archive pre-processing activity

COMPLETE

~100,000 scenes from the SPOT
archive downloadable from the link
below, including some images over
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SDCG-10-11

SDCG-10-12

SDCG-10-13

SDCG-10-14

SDCG-10-15

SDCG-10-16

SDCG-10-17

SDCG-10-18

SDCG-10-19

SDCG-10-20

The Committee on Earth Observation Satellites

Africa. Another ~100,000 are
currently prcessed. An update on
processing the rest of the archive

should be available at SDCG-11.
https://theia-
landsat.cnes.fr/rocket/#/search?co
llection=SpotWorldHeritage

Yves Crevier to write a one page summary on the call for
interest in the 2010-2016 tiled RADARSAT-2 archive

October 2016

Ake Rosenqvist to coordinate an email and telecon
consultation within the R&D data providers on the
content and approaches to enhanced accountability

October 2016

Ake Rosenqvist to work with the Element 3 agencies to
finalise the Element 3 strategy document revision and
have it uploaded to gfoi.org

October 2016

Gene Fosnight to provide Brian Killough with information
on the API call to the USGS Sentinel-2 data archive

September 2016
In progress, appears Kristi Klein is
the point of contact. The API
interface used for Landsat is also
used for Sentinel-2 data at EROS.

Brian Killough to assess ability to add ALOS-2 to the COVE
metadata browser

October 2016

Brian Killough to follow-up with Erik Lindquist on access to
a demonstration account for the SEPAL system

Follow-up in October 2016 once
the updated SEPAL system is
released

Erik Lindquist to circulate the announcement of the
release of SEPAL once completed

Follow-up October 2016

SEPAL release expected in the next
few weeks

SDCG EXEC to work with Sylvia Wilson and the GFOI Office
to set up a meeting with Jenny Hewson on the upcoming
REDDCompass training workshop in Colombia to discuss
how to leverage the workshop to promote the GFOI end-
to-end country demonstration

22 September 2016

SDCG EXEC to confer on a communication to CONAE
requesting a status update on the anticipated data policy
for SAOCOM

COMPLETE
Letter sent to CONAE 19 Oct 2016.

Frank Martin Seifert to check whether SAOCOM will be
included in the ESA TPM programme

September 2016

In progress - SAOCOM is listed as a
potential ESA TPM mission — Frank
Martin will check with Bianca
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SDCG-10-21

SDCG-10-22

SDCG-10-23

SDCG-10-24

SDCG-10-25

SDCG-10-26

SDCG-10-27

SDCG-10-28

SDCG-10-29

SDCG-10-30

e

The Committee on Earth Observation Satellites

Hoersch to see if there have been
any updates

Pedro Rodriguez to report on his late-September visit to COMPLETE
the Kenyan Forestry Ministry regarding the potential to Pedro has sent Brian his report
leverage work Brian’s Data Cube has done for Kenya from Kenya
Ake Rosenqvist to follow-up with JAXA on the potential COMPLETE

release for the JERS-1 1996 global mosaic, starting first
Colombia (include in communication related to action
SDCG-10-4)

Letter sent to JAXA 19 Oct 2016

SDCG EXEC to follow-up on having first version of the October 2016
radar guide that Brian Killough and Ake Rosenqvist have

been preparing uploaded to the GFOI space data portal

once complete

SDCG EXEC to communicate with the GFOI Leads on the September 2016

GFOIl end-to-end demonstration to ensure there is a plan
to take it forward. Include the suggestions of a top-down

SW has asked Masonobu Shimada
to add this to the GFOI Leads

approach via the Colombian GEO ExCom member, and meeting
that the Leads consider other countries for future end-to-

end demonstrations

SDCG Work Plan thread leads (Frank Martin, Gene, Brian, September 2016

Ake, Stephen, George) to provide revised outcomes for
the 2017-2019 Work Plan

Inputs being gathered.

SDCG SEC to finalise updated 2017-2019 SDCG Work Plan

Penultimate draft for CEOS Plenary
Finalise by end November 2016

Stephen Ward to communicate the message to the GFOI September 2016

Leads that the space data component, and the other GFOI SW has communicated this to
components, are awaiting the result of the GFOI Review the Leads

as a part of considering their future plans

SDCG EXEC to follow-up with Stephen Briggs on his report September 2016

from this week’s UK policy session and the GEO
Programme Board to the GFOI Leads

COMPLETE — Tom recently
circulated a report from Peter

Moore
George to circulate a poll of SDCG-11 weeks to assess COMPLETE
availability for feedback to the GFOI Leads http://doodle.com/poll/5q4avz9yk
wn9b4dd
SDCG EXEC to follow-up with the GFOI Leads to get clarity September 2016

around the future of funding of the GFOI Office, and the
promotion of MGD uptake
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