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1 Welcome and Opening Remarks

Ake Rosenqvist welcomed participants to the SDCG-4 meeting on behalf of the SDCG Executive, and
reviewed the objectives of the meeting:

— Confirm progress in implementing the Global Baseline Acquisition Strategy;

— Progress the GFOI Space Data Services definition & development;

— Confirm schedule & responsibilities for delivery of the strategy to SIT-29;

— Define a way forward with the pilot countries;

— Develop a standing procedure for managing non-core data stream requests and activity; and

- Review the impact of GEOGLAM acquisition requests on the GFOI strategy and develop appropriate
adjustments as relevant, and plan for liaison.

Simon Eggleston provided an update on the status of GFOI, noting that it is structured into four
components:

— Methods and Guidance (M&G) Documentation;
— Coordination of satellite data supply (SDCG);

— R&D on technical challenges (FCT); and

— Capacity Building.

2 Review of SDCG-3 Actions

George Dyke reviewed the status of SDCG-3 actions, and an updated status of these actions is included as
an appendix. He pointed out that most actions from SDCG-3 have been closed, and were linked to inputs
to the Element 1 strategy. He noted that two items remain in progress which are of ongoing interest.

S lecEeB Ll Ake to confirm the cost and terms for ISRO’s offer to IN PROGRESS

provide AWIFS data. (Understanding is free of cost.) ISRO, “working on the modality of

supporting the GFOI activities with
AWIFS data supply”

SplelcEeBk: I Evie to coordinate the SDCG plan for 1-2 data delivery IN PROGRESS
pilots starting in 2013, and provide potential To be discussed at SDCG-4 Session 5
candidates and a summary of the way forward to be and 6.

reported at SIT-28.

Stephen Briggs asked about action SDCG-3-18, and what the difference was between this and the GEO
Forest Carbon Tracing (FCT) activity. Stephen Ward noted that FCT was mostly about acquisitions, and
Stephen Briggs stressed that it is important to ensure that the effort made to FCT isn’t lost — this data was
a GEO deliverable.
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3 GFOI Baseline Global Data Strategy - 2013 Implementation Plan

Ake Rosenqvist provided a background on the Element 1 Strategy - the Global Baseline Acquisition
Strategy. The objective of the baseline strategy is to ensure the availability of time series data over the
global forest cover. The focus is on core data streams (i.e. free and open), and at present we only have two
core data streams (Landsat-7 and Landsat-8) in operation. Ake reviewed the target products from the
Element 1 Strategy.

A1 Land Cover UN-FAO Land Cover Classification (LCCS)
compliant national legend
Land Use and
Change Transition matrix between the six
":;gf L:"d IPCC Land Cover Categories with the
A2 T egory Forest and Forest-remaining-Forest
ransition map h divided into rel t
(Activity Data) | change categories divided into relevan!
sub-classes.
Map of forest cover based on the national
B1 :g('g:: ‘c':s:’ definition of forest. Plantations
distinguished as separate class.
Forest Area B2 Forest Cover Maps of changes in forest area, incl.
and Change Change changes caused by fire
Near-Real Time
B | FoudCums | S yames i oienta
Indicators 9
Map of relevant forest types. Forest
classes to be included vary between
c1 Forest Types countries and eco regions. Distinction is
required between natural forest and
plantations.
Mapping of different forest
Forest Degg::hon degradation types and
remaining c2 proxies/indicators of degradation.
Forest n"h?:"::ﬁ::;s of Also including enhancements of
carbon stocks.
Above-Ground Map showing vegetation stratified into
c3 Biomass broad above-ground biomass categories.
Estimates Not for reporting purposes.

Stephen Briggs raised the issue of what is possible now, in 1-year, 3-years, 5-years, etc. There is a general
incoherence in what products are available, and what is possible today. He noted that this is a general
GFOlI issue, rather then a specific issue for SDCG. This consistency is also an issue in the GFOI M&G
documents. There is a need to ensure consistency between the SDCG (space data) and GFOI M&G pillars

and documents.

Ake reviewed the phased implementation approach, including the table of country coverage.

GEO-FCT National Demonstrator countries

GFOI Participating Countries

UN-REDD National Programme Countries
2014 WB-FCPF Participating Countries 36 18.5 39.0
CD-REDD Project Countries (BMU)

UN-REDD Partner Countries
2015 WB-FCPF Partner Countries 17 9.0 480
Other Pan-Tropical Countries

2016 Global 127 848 132.8

Tom Cecere noted that Landsat-8 is currently collecting about 550 scenes a day, which is near global
coverage — though maintaining this pace will depend on how the satellite continues to operate. With
Landsat-7 and Landsat-8 in operation, scaling up to the 2014 coverage requirements could be feasible, but
capacity needs to be reviewed.

Landsat-7 and Landsat-8 Implementation Status
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Eugene (Gene) Fosnight reviewed the status of Landsat-7 and Landsat-8 activities.

~ Mission Landsat-7 and -8
Acquisition strategy

Status Proposed
e landsat 7 e Landsat7
® Acquires 350 - 450 images per day out of # Increased imaging of continental land masses
540 - 630 sun-lit land opportunities imp d coverage of p ly cloudy areas
® Acquires oceanic islands at reduced priority and better gap filling
and frequency + Eliminate routine imaging of islands, water and
* Acquires Arctic once per season Antarctica
® Acquires Arid at reduced frequency # Increase imaging from 369 images/day (69%)
e Landsat 8 to approximately 438 images/day (91%)
+ Specified to acquire and distribute 400 e Landsat8
images per day ¢ Currently acquiring 550 images per day (in
¢ Deep Blue Band for ocean monitoring testing)
+ Better cloud detection with Cirrus Band ¢ Higher island priority
+ Increased dynamic range improves & More frequent imaging for islands and Arctic
discrimination particularly within dark and ¢ Increase Antarctica acquisitions
bright objects * Support large water and night campaigns (such
as urban heat islands, fires, sea ice, and
volcanoes)
€o GR G F(a)l SDCG-4, Pasadena, CA/JUSA "
EAF September 4-6, 2013 ¥

Gene noted that the LTAP is being tuned assuming an acquisition rate of 550 scenes per day, however,
there are some potential constraints that could reduce this rate, for example engineering and duty cycle
constraints, and contractual issues around ground stations. At present these constraints aren’t expected to
impact the acquisition rate, but with Landsat-9 funding still being sought, lifecycle constraints could
become a factor.

4 GFOIl Baseline Global Data Strategy - 2014 Implementation Plan

Core Data Streams

ESA - Frank Martin Seifert reviewed the status of the Sentinel missions, noting the current planned
launch dates.

Sentinel-1A March-May 2014
Sentinel-1B Late September 2015
Sentinel-2A September 2014
Sentinel-2B Q2 2015
Sentinel-3A Late 2014

The high level strategy for full Sentinel-1 operations capacity calls for 25 minutes of acquisitions per
orbit per satellite. The most challenging region for Sentinel-1 acquisitions will be Africa, as this may
conflict with acquisitions over Europe.

Frank Martin reviewed the status of Copernicus (GMES) ground segment, noting that at present three of
the four ground stations have been confirmed (Alaska still being coordinated).
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Core Ground Stations Network Cesa

Core Ground Stations:

* Matera -

N
* Maspalomas
* Svalbard
* Alaska

... later EDRS
to be added

Frank Martin reviewed the status of the Copernicus data policy, noting that, “users shall have free, full
and open access to Copernicus/GMES dedicated data and Copernicus service information.”

Copernicus Data Policy Regulation (1/2) C;esa Copernicus Data Policy Regulation (2/2) (éesa

Copernicus Data Policy is legally established in the related 0O To access download services, users shall register online on the GMES

ol . . - . dissemination platforms. Registration shall be free of charge. No registration
European Commission Delegated Regulation which defines: is required for discovery services and view services

Q Conditions for full and open access to information produced by the GMES

services and of data collected through the GMES dedicated infrastructure 0O Access to GMES dedicated data and GMES service information shall be given
(e.g. Sentinels spacecraft) for the purpose of the following use in so far as it is lawful: reproduction,
distribution, communication to the public, adaptation, modification and
Q Criteria for restricting access to that information and data combination with other data and information
Q G ions for user

Q Specific restrictions may be applied mainly where the open dissemination of
. GMES dedicated data and GMES service information presents an
Users shall have free, full and open access to Copernicus / unacceptable degree of risk to the security interests of the EU or its Member

GMES dedicated data and Copernicus service information States
O Where the requests for access exceed the capacity of the GMES

dissemination platforms, access to GMES resources may be reserved to
specific user typologies (e.g. public services, industry, research organisations,
)

Frank Martin noted that there is ongoing collaboration between USA and USGS on the cross-calibration
of Landsat and Sentinel-2 data. Brian Killough asked about the tailing scheme for Sentinel-2, and Frank
Martin will provide further details of the product granularity.

Product Granularity

To cut the big volumes challenge ... into pieces !

Product
Drssemination
Unit

- A stripe coincides either with a complete dump or large
e . ﬁ Stripes. acquisition segment (e.g. pole to pole)
A frame is identified by means of a fixed reference
” Frames system based on along track coordinate and along orbit
cycle coordinate

5"“"‘“ # swes  Aslice corresponds to pre-defined time interval of
s2L1B

Sentinel-3

R measurement data
Sentinel-2 Ties Aftile corresponds to image subset remapped into a
Seninaty S21L1C well-defined geographic projection

INPE/CRESDA - Ake Rosenqvist presented on behalf of Julio D’alge (INPE) and Chaohui Guo
(CRESDA). The CBERS-2B expected launch date is December 27" 2013. The CBERS data policy is
free and open, and data is available for download from the web.
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CBERS-3 CBERS-3
Acquisition strategy CBERS for Africa initiative

* CBERS-3 is driven by national and regional applications
South Africa, Hartebeeshoek — CSIR/SANSA

4k Bm_y/’ China and Africa, and to pm_v’de‘dam to the CBERS-2B agreements  Spain, The Canary Islands, Maspalomas — INTA
International Charter on Space and Major Disasters Egypt, Aswan — NARSS
* Application 1
- Brazil and China Agreement signed with SANSA for CBERS-3

New agreements  Agreement signed with INTA for CBERS-3

— Default acquisition mode: full coverage, nadir viewing, 4 Agreement signed with AGEOS for CBERS-3

cameras
* Application 2
~ CBERS for Africa initiative Near future

— Default acquisition mode: full coverage, nadir viewing, 4
cameras, over operational ground stations in Africa

€ GF®l  "aammrms OS5 CEOESmos  GFO|  =marmmors 9

Gabon is setting up a ground station for CBERS
Kenya (Malindi, Nairobi) to cover Equatorial Africa

The CBERS for Africa initiative is working to get ground stations build and agreements in place, though
the ground station network is still under development. Downlink to these ground stations is not currently
possible. Given the expected availability of Landsat and Sentinel, the optimal role of CBERS is likely to
focus on Brazil and China, as well as potentially gap coverage for cloudy areas.

CONAE/ASI - Ake presented on behalf of Laura Frulla (CONAE), noting that the planned launch year
for SAOCOM-1A is 2015, and SAOCOM-1B 2016.

SAOCOM - Foreground mission 4 SAOCOM -Background Mission (world wide) 4
Variable acquisitions (world-wide) Global Background Mission (GBM)
* User requests through CONAE's Spatial Information Cycles - GBM currently under development for SAOCOM-1A and
programme (from Argentina and abroad) SAOCOM-1B

» ASl interest area, including exclusivity area + CONAE thematic objective: Forest biomass

e — ASI exclusivity area + Building consistent archives over global forests
= — First focus: Forests in the pan-tropical zone

— Second focus: Siberian forests
— Third: Others (TBD)

ASI area of interest

CEOS SDCG4 7 CEOS SDCG4 9
Pasadena, CAUSA - Sep 46, 2013 Pasadena, CAUSA - Sep 46, 2013

SAOCOM - Background Mission (world wide) 4

Global Background Mission
+ Compliant with CEOS/SDCG recommendations
— Repetitive annual observations over the pan-tropical zone
— Dual season (wet and dry)
— Fine spatial resolution (10m)
— Dual polarisation (HH+HV)

+ Max acquisition time for GBM 5 min/orbit to minimise
impact on high priority observations

+ Acquisition planning for SAOCOM-1B has started (Sept
2013)

CEOS S0CG+4 13
Pasadena, CAUSA - Sep 4.6, 2013
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Stephen Ward asked about the data policy for SAOCOM for GFOI, and Ake noted that this hasn’t been
discussed yet and that CONAE has been cautious in the past. Stephen suggested asking CONAE whether
they could make a data policy statement on the background mission data in support of GFOI. Per-Erik
noted that securing access for Svalbard for SAOCOM in exchange for access to SAOCOM GBM data for
GFOl is one of the options currently being discussed. There was a suggestion that the timing could bring
this together at CEOS Plenary to be hosted in Norway in October 2014.

CSA4 — Yves Crevier reported, noting that CSA has reviewed the Element 1 Strategy, and has confirmed
that it represents the situation with respect to RADARSAT-2. He also noted that while RADARSAT
ceased operations last year, its archive covering 17 years is available. The launch of RCM is currently
planned for July 2018, and returns to the government owned and operated model. The main users of RCM
are planned to be Environment Canada (ship navigation, oil spill, wind vectors), and Department of
Defence.

@ RCM Data Policy Objectives @

Core Use Areas

f | | « Priority access for Canadian operational users over Canada

L Maritime Surveillance ] ' Envi Moni | | M |
« Data freely and openly available to public as much as possible (world-wide trend
.l ! . F . Fl
hﬁgrﬁlo?ﬁ%erg . p?::égd Areas & . w?::s:\:?;l;mmg toward full and open data sharing principles).
* Pollution Monitoring Wildlife Habitat « Earthquakes .
« Vessel Detection « Agriculture « Landslides + Maintain commercial thrust initiated by previous RADARSAT missions as much as
~ Including AIS * Wetlands « Volcanic Activity possible.
* Marine Winds + Coastal Change « Permafrost

+ Enable a level-playing-field for all Canadian value-added service providers and re-

i v invigorate this industry.
+ Protect and preserve data in the long-term.
# « Comply with the Remote Sensing Space Systems Act and other GoC regulations.

« Status: Currently in development.

[TY et 10

The operational guidelines for RCM are being developed in line with GEO’s “free and open” data policy
guidance. CSA has requested SDCG to communicate its requirements officially to the RADARSAT
mission manager. Yves noted that access to RADARSAT-2 data remains open for R&D-related activities,
and added that there is excess capacity available in RADARSAT-2.

Contributing Data Streams

JAXA - Masanobu Shimada noting that the launch of ALOS-2 is not confirmed, but is expected within
the next six months. Ake noted that the Basic Observation Scenario for ALOS-2 (BOS-2) is fully
compliant with SDCG requirements.

Mission <ALOS-2> Mission <ALOS-2>
Launch and commissioning Acquisition strategy
* Status /launch date:

— Satellite assembly in progress, PALSAR-2 on ground test, satellite-
ground facility interface test, on-schedule.

* Capacity to accommodate GFOI acquisition requests (in
accordance with Baseline Strategy [Element-1]
— Targeting Early 2014 launch Implementation Plan)
* Capacity to augment plan “on the fly”
-~ Twice a year global coverage by 10m Dual (28MHz) Strip and more
frequent ScanSAR (350km) Dual observations are mostly used for

* Commissioning Phase duration

— Six months after the launch (initial mission check + Initial CALVAL)

* Expected timing to enter operational status quick-monitoring

= 7th month after the launch  Technical constraints (recorder capacity, downlink, etc.):
* Expected life time — Availability of DRTS for one year after the launch

= 7years - Continuous Downlinking using the Svalbird Ground station

* Data policy (if known): not decided yet.
* Any other info: 379 Pls for ALOS-2 research announcement

€0 GF®I  oGmmiem™ 9S ceo GF®I  =gmsism™ 9
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Basic Observation Scenario (Global) Basic Observation Scenario (Global)

Forest monitoring Wetlands & Rapid deforestation monitoring

Temporal repeat: 2-6 cov/year (tropics 6 cov)
GSD: 10 m
Mode: Stripmap Dual-pol (HH+HV)

Temporal repeat: 9 cov/year
GSD: 100 m
Mode: ScanSAR 350km Dual-pol(HH+HV)

yosdll-. cotmpdiR | —

_nsl"l‘/ixllllll‘n"! et
o7 EARIH OBSERARON EEESTRNY T Seplomber 46, 2013

p— ®s

DLR - Frank Martin presented on behalf of Helmut Staudenrausch (DLR), noting that TerraSAR-X has
provided support starting with the GEO-FCT Technical Demonstration sites. He also reviewed the status

of the TanDEM-X mission, and current open opportunities.

TerraSAR-X and TanDEM-X Summary Summary - DLR Data access for GFOI R&D

Public Private Partnership between DLR and EADS Astrium Germany
- - - . TerraSAR-X: DLR Science Service Seg.: http://sss.terrasar-x.dIr.de/
DLR Astrium Geo-Information Services
» Project & Mission Management » Service Infrastructure .
- - - L4 o A . - X A
> GIS Development & Ops ey TanDEM-X (DEM) data access: https://tandemx-science.dlr.de/
» System Engineering Si rt » Commercial Exploitation
: ys (,ng' ! " ‘9 ;Wo . - o . RapidEye data available through RapidEye company directly, but
scientific exploitation also through DLR RapidEye Science Archive:
. ‘ http://resaweb.dIr.de
Actual GFOI R&D (FCT) Contribution Potential GFOI contribution . ) '
~ FCT Validation sites are established as ~  Bilateral demonstration projects * Collaboration between international GFOI R&D groups and German
background mission 9 (Africa, Latin ) researchers sought. Contacts can be made.
7 Data access along DLR procedures > Framework needed for .GFOI approach”
Both satellites — TerraSAR-X and TanDEM-X — are in very good health * Dlit':eady':(::rErg:re coordinated approach with respect to GFOI R&D
rougl

Continue/optimize acquisition for validation sites, support scientific exploitation
of data, continuity (Constellation with Paz, TerraSAR-X NG) planned

% A s ¢ Y SR

German REDD+ development cooperation

« Numerous bilateral activities, incl. Satellite data, monitoring systems and

related capacity building
+ Ongoing MRV projects in SADC, Ghana, Indonesia, Latin America)
» From 2013 on, investment of € 500 Mio/year for forestry and biodiversity
* New “REDD Early Movers" program providing, among others,
performance payments for quantified emission reductions

« Key investor in the Forest Carbon Partnership Facility (FCPF) and other

multilateral mechanisms
« IClI financed “CD-REDD" Project in 18 countries additional to UN-REDD

countries
. 188
= ‘ ?’ <

-w ‘.' "\

> _ f.,‘, __\-‘""1
Yy *U e
= Y =

NSC - Evie Merethe Hagen reported, noting that NSC has been focused on the R&D and space data
coordination pillars of GFOI. They have been asked by their ministry to work even closer with FAO to
help ensure country access to satellite data. Brian asked if NSC has a priorities list of countries for data
access, and Evie confirmed that this list has been developed.
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Stephen Briggs noted that there is a need to ensure consistency between the M&G documents and the
SDCG documentation and description of space data.

CNES — Steven Hosford presented a summary of an agreement on SPOT data over the Congo Basin. The
reference year is 2010 +/- 2 years, and a repeat for 2015 +/- 2 years is being discussed. The 2015 dataset
would be based on SPOT-6, and potential SPOT-7, using 6m multispectral data. Five national authorities
have signed up to the scheme to date, and several research institutes have also been granted access.
Steven also noted that there is an effort to get the SPOT 1-4 archive open for data five years and older at
10m.

BACKGROUND OVERVIEW OF DATA PROVIDED SO FAR

» Coverage

Framework agreement between AFD & Astrium Exhaustive coverage of the tropical rainforest over the

Congo Bas:

n Copenhagen, December 2009 (COP15)
6 benefic

Congo, Equ. Guinea

™ Project objectives
» SPOT images

s multispectr

* Provide an exhaustive coverage with recent images (>2008), and regular updates

Access to archive images of satel

~ SPC

* Recent data + archive data
* 2010 reference dataset (+/- 2 years): archives + acquisitions 2008-2012

» A consortium was set to coordinate the programme s Access to all SPOT 3
IGN-FI, CNES, IGN, IRD » Continuous data acquisition over areas of interest (current financing programme => 2015)
—~ % Data access ~
~  http://bassinducongo.reddspot.org/
P— Ccnes 00004 40 Sepmmaer, 2003 Ccnes

5 Element 1 Coverage and Future Plans

Brian Killough presented a summary of how the CEOS Systems Engineering Office (SEO) will support
GFOI. He summarised a recent analysis of Landsat-7 coverage for 2013 performed by the SEO, as well as
a summary of 2014 performance to date for Landsat-8.

CE€S SEO Support to GFOI — Element #1 |CE€ S Landsat 7 Coverage in 2012

2013 Countries

» Coverage is typically
high for countries
with high cloud

* How will the SEO support GFOI Element #1 -
Global Data Acquisition Strategy?

* Provide early assessments of Landsat archive data to identify —— — cover (Colombia
,
the need for LTAP adjustments, pixel mining or alternative § [TGmeron 31 707 377 5% yana, Peru,
% [ Colombi 63 1437 1352 S4% - Ly
measurements (SAR). o & [on Conge 56 1% 1558 oi% )
) b4 Guyana 16 365 338 93% . i
* Conduct country-level assessments for 2013 countries (15 g 5 indonesia 156 W 3238 Ta% :m"h?": Nepal
° o Kl ave N coverage,
total) and 2014 countries (36 total) to proactively plan future g R = 5 e = but lowi, cloud &
srar Pery 73 1665 1492 90%
acquisitions. Tanzania o 1095 731 GL3 cover ?
* Work with country representatives to facilitate further . § Lt 2 B o e . P coverage
analyses, consideration of other/future missions or access to 5 3 |—rodar z ED g o seems low,
data products. & [Vietnam 30 584 a2 62% considering higher
Honduras 12 274 159 S8% cloud cover ?
Acquiring data >80% of the time
Acquiring data <60% of the time

The SEO has prepared a country package for each of the countries participating in SDCG-4. These
packages include background information on clouds and precipitation, Landsat historical coverage
information, and coverage analysis.
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Country Packages CES S Guyana

Summary

AR

* Each country in attendance (Colombia, Ecuador, Guyana, Path | Row _Recommendation | Location [REEPTSVRURSNROIy MR RPN
: : : : 229 58  Acceptable border
!:londuras, Mexmc: and Peru) WI'|| receive a fietalled s 2 T porcer + 6 locations are on border or
country package”. We would like to do this for all 51 230 6 Acceptable coast edges and do not
. s as . . 230 57 Acceptable border contain much country data.
ntries ... in time, if ired.
countries time, if desired 230 58 Acceptable * Recommend 4 locations use

* A meeting will be held on Friday morning to further . = :f:l‘;‘:_:":‘ Pixel Mining due to >5
explore the detailed country results and show the 231 56 pixel Mining | scenes with less than 60%
231 57 Pixel Mining | cloud cover expected
attendees how to use the COVE tool. 21 58 Acceptable i + Other 6 locations are
. . . e
* Country packages contain ... Forest cover information, = o :‘(’;:;:'I:‘ — ACCEPTABLE and have 21
. i t clear-sky scene per year.
monthly cloud cover, monthly rainfall, Landsat WRS-2 232 55 Acceptable | v pery
. . . 232 56 Acceptable
path-row range, detailed Landsat historical coverage by 233 55 pixel Mining | border
path-row, and analysis results. 233 56 JAcceptable border

Tom Cecere noted that certain path-row combinations close the water boundaries are difficult to translate
to L1T, and so for these scenes if pixel-mining techniques are the proposed solution, then some manual
processing to L1T might be required. An analysis of the metadata should show which path-row
combinations are worst impacted. It was suggested that ideally there would be 100% coverage (i.e. always
on) over GFOI regions, or perhaps at least over cloudy regions.

Brian gave a summary of recent enhancements to the COVE tool.

New Features in COVE

w—— % ':qr,‘w %

= Landsat 7 and Landsat 8 Actual

Acquisitions. Clicking on any

actual scene retrieves the

browse image. 4
= 2D global output in JPEG format.
= Export screen contents to KML )

for viewing in Google Earth or

L Landsat 8, Aug 1-3, over Europe
sending to others. 8 P

Green (potential), Red (actual)
= Overlays ... GlobCover, MODIS  Browse ... over northern Italy on Aug 3

Land Cover Classification (LCC),
Cloud Cover (global monthly
statistics), Precipitation (global
monthly statistics).

2D global map
of Radarsat-2
(W3 mode)
coverage on

= Conversion to Spanish. Augl

Brian asked about who would need to be contacted to further discuss WELD, and Tom noted that the
eventual goal of the WELD group is a global composite product. He noted that prior to 2013, there really
hasn’t been enough coverage of countries to generate composite WELD products globally.

6 2013-2014 Global Baseline Implementation Plans (Element 1)

Ake summarized the current status of missions that may potentially be able to contribute to the 2013-2014
Global Baseline implementation plan.
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Core mission status
* Landsat 8 now fully operational

* Sentinel-1A and CBERS-3 launches shifted into 2014. Expected
(limited) operations in mid/late 2014.

* Sentinel-2A launch in late 2014.
* Expected (limited) operations in 2015.

* GFOI target countries increasing from 15 to 51

€0 GF®I  =gurmegws 3
Ake reviewed the recommendations in the Element 1 Strategy for 2013:

SDCG-2013-1: Boosting the number of Landsat-7 and Landsat-8 acquisition opportunities over the
priority countries. Based on the performance of Landsat-7 and Landsat-8, it is not really possible further
boost the coverage — with Landsat-8 all possible acquisition opportunities are being taken. Gene Fosnight
noted that while acquisitions are maxed out, they would welcome suggestions to address anomalies in the
acquisition strategy.

SDCG-2013-2: Modify the LTAP in support of pixel mining. This is addressed in the same way as SDCG-
2013-1.

SDCG-2013-3: Work with NASA/USGS on the implementation of global WELD.

SDCG-2013-4: Supported by key CEOS implementation partners, define a pixel mining service for
GFOL

SDCG-2013-5: Work with INPE/CRESDA on CBERS-3 acquisitions. A regional focus and gap-filling
role has been defined for CBERS-3, but we will need to wait until the satellite is up before this item can
be progressed.

SDCG-2013-6: Focus Sentinel-1 acquisitions in support of GFOI on the selected national wall-to-wall
coverage role. This item will need to be rephrased, and reworked to identify the countries that can use
national wall-to-wall C-band data. Stephen Briggs noted that we shouldn’t only consider the capacity of
the countries, but also what guidance the M&G documents provide on the utilization of the data. There
are simple things you can do with radar data that can improve the estimates of forest density. It was noted
that the Sentinel-1 recommendation is framed by the ramp-up phase for operations, and that it would need
to be revised to reflect full operations.

Ake outlined several 2014 Implementation Plan actions.
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Key milestone: 2014 IP to be presented at SIT-29

* Revision of Baseline document vs. 2014 IP as separate

doc?
* Actions and recommendations for discussion at end of
this session.
€0 GF®I S e L )

There are a few key points that will need to be reflected in the updated Element 1 strategy:

— Include a report on 2013 results and outcomes (including development of COVE reporting tools);
— Further detail the 2014 and 2015 implementation plans, and add a 2016+ plan;

— Revisit and update on the status of SAOCOM as a potential core data stream; and

- Work with the Sentinel-2 mission manager to ensure that acquisition planning is consistent with the
Element 1 acquisition strategy.

It was agreed that the 2013 implementation results and outcomes report would be a separate document to
the updated Global Baseline Strategy.

7 Data Supply for R&D Activities (Element 3)

Ake Rosenqvist presented a summary of data supply for GFOI R&D activities.

FCT observations 2009-2012 CEOS Data Strategy — Element 3
Data supply in support of the R&D activities, including the
* 11 NDs covered w2w development and evolution of the MGD
— Landsat, ALOS, Envisat ASAR and RADARSAT-2 (2009-2011) * Element 3 should support the Priority R&D Topics
Only Landsat remains -> w2w coverage over FCT+ countries identified in the GFOI R&D Plan (planned release
currently within Element 1 plan Oct-2013), or in support of country R&D.
* Requests to be placed “on demand” by GFOI countries
* Validation Sites or groups undertaking R&D in support of country and/or
« Landsat, ALOS, Envisat ASAR and RADARSAT-2, TerraSAR-X, GFOI R&D needs.

RapidEye, DigitalGlobe
Few (if any) observations over VS ongoing at present

* FCT Validation Sites
— Recommended to be continued on specific demand only

€0 Gowoe  GFO T OS5 CEOUH S  GFOl  SEmIa 3

Yves Crevier noted that RADARSAT-2 could continue observations over validation sites if the details
were communicated. However, it was agreed that in general such acquisition requests would only be
made with a request from the country.

There was a discussion on the procedures to communicate R&D data requests.

— Landsat: Inline with the Global Baseline Strategy.
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— Envisat: To be coordinated through Frank Martin Seifert.

— ALOS: 50 scenes per year per country at full res for GFOI, Ake is currently coordinating for
Ecuador, Tanzania, Peru, Colombia.

— RADARSAT-2: Yves noted that the SOAR framework is in place for forests. He would like to see a
pre-approval process of the projects within GFOI/SDCG, and based on that process RADARSAT-2
accounts could be opened. This could include early warning projects. He noted that the GFOI R&D
plan could be attached to the SOAR to facilitate approval. He also noted that an AO between ASI and
CSA has just been released focused on X-band and C-band interoperability. Responses can be
submitted via a Canadian or Italian stakeholder — Yves could possible submit one, though they have
never tried an internal submission.

— SPOT: Contact Steven Hosford. Frank Martin noted that with the de-orbit of SPOT-4, CNES have
acquired dense high-resolution time series (every 5 days to simulate Sentinel-2 acquisition frequency)
over many sites with different thematic purpose between February and June 2013. For forest
degradation two sites in Gabon and the Republic of Congo have been monitored. ESA triggered as
additional sensors RapidEye as Third Party Mission and Landsat-8. All EO data will be made
available for non commercial use.

- RapidEye: Contact Axel Penndorf <penndorf@rapideye.com>.
— DLR: Contact Helmut Staudenrausch

8 GFOI Operational Scenario

Frank Martin Seifert introduced the discussion of the space data services and national data acquisitions.

* GFOI Operational Scenario
— Who are the stakeholders for the Space Data Services?
— What are their roles and responsibilities?
— How will deliverables be achieved?
* Element 2
— Where are we on underlying programmes?
* Ensuring linkage between space data & MGD
* Preparing for Day 2

€0 GFOI CE@S  mrigmmcy™

Stephen Ward introduced the topic of GFOI Space Data Services. Element 1 was aimed at demonstrating
and stating the capacity of satellites to address the requirements for global forest monitoring. Element 2 is
focused on defining data services on a country level. It was noted that while Element 1 focused on global
acquisitions (i.e. all countries), Element 2 is focused on providing services to countries by request. There
is a need for systematic communication with countries, including informing them that data acquisitions
are underway, and ensuring they are engaged. It is also important to ensure that GFOI is well aligned with
other efforts, including activities within the UN system (i.e. FAO).
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Operational Scenario for Space Data Services Stakeholders
* GFOL:

* Who are the stakeholders for the Space Data — Leads

Ser 'CES? — Project Office
VICES ¢ ~ SDCG/CEOS
* What are their roles/responsibilities/scope? * Supply:
5 3 " — Core data stream agencies
* How will deliverables be achieved? — Contributing data stream agencies

- Commercial data suppliers

* What is the GFOI country experience?

Application:
* Includes procedure for non-core data stream 3 \‘:°1::‘R‘k°°
~ World Ban
req uests ~ Specific donor programmes - eg SilvaCarbon, Norway, Australia

— National point of contact, MRV agency
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There is a need to ensure a good interface between the M&G documents process, and the space data
strategy. Stephen Briggs noted that GFOI is working in support of countries, and that this support needs
to be integrated across the pillars of GFOI — an end-to-end logic is required in order to ensure the
processes and services being discussed are coherent. He also noted that the M&G documents don’t
currently related or link well to the efforts of SDCG on the data coordination site.

Simon Eggleston presented a summary of the GFOI Operational Scenario, noting that there are a number
of other actors working in the forest emissions and monitoring area.

Roles & responsibilities Roles & responsibilities: GFOI project office

1t point of contact for governments

— responsible for establishing relevant points of contact and agencies for
aspiring countries. These contacts should be agencies implementing
REDD+ (e.g. involved in UNREDD or FCPF)

* Promotion of GFOI capabilities, deliverables and services

— Keeping UNREDD, FAO and World Bank appraised of our country
relationships and activities

— Promoting uptake of the MGD
— Promoting needed R&D
* Ensuring linkages between MGD and R&D to the space data
services and SDCG

* Enabling cooperation between GFOI, FAO and WB

€0 GF®I CED 6 Segamoar 2013 €0 GF®I CED 5 Seambar 2013

Stephen Briggs raised the issue of the need for the GFOI Office to rank implementation of activities
outside the GFOI framework. Unless GFOI takes account of all the activities that are relevant, it will
always have a partial/incomplete outlook.
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* Educate and inform about details of GFOI space data services * Provision of satellite data

* Support countries in developing their space data needs
assessments and the establishment of requirements

* Broker connections between countries (via GFOI office) and

* Support data financing mechanism as needed
through supply of data

appropriate data supply agencies * Execution of some of the GFOI space data services
* Coordinate supply of GFOI space data services — Support to national needs assessments through archive
* Support Norway/FAO data financing mechanism through DMB characterisation etc. (as part of GFOI space data services)

role and through data assessment support

* Oversee and report on progress towards the different
elements of the space data strategy for GFOI

€0 GF®I CED €0 GF®I CED

Ake Rosenqvist noted that in the past the SDCG has limited its scope to the missions of CEOS agencies,
and that the topic of the interface to commercial providers needs to be discussed. Stephen Briggs noted
that non-commercial and commercial providers should be coordinated, and that it would make sense if
SDCG was involved in this coordination effort. GFOI should be providing a coherent suite of advice, and
this group may be capable of advising on potential commercial data streams.

Yves Crevier suggested that any advice should be in terms of classes of instruments, rather than specific
missions in order to avoid being seen to advocate on behalf of particular commercial solutions.

Stephen Briggs noted that the M&G documents are missing advice on what might be possible with higher
resolution data, complementing the classes of data that are being coordinated by the SDCG. Stephen
Ward noted that the SDCG should be central to the process of advising countries on all data streams —
commercial and non-commercial.

Pontus Olofsson noted that it is important for the M&G documents team to get this kind of feedback. He
also noted it would be useful to have a table of what satellite data is available and where. Ake noted that
we can provide this for future acquisitions once the Element 1 strategy is implemented. The topic of a
historical archive search is a separate one —the past archive is somewhat patchy due to the lack of
coordinated acquisitions.

Pontus noted that the reason that the M&G documents don’t feature the use of radar data is because there
aren’t currently examples of using radar to do large scale forest change mapping. If and when this
capacity has been developed, the M&G document authors will be very happy to include it. Ake noted that
in the past, there wasn’t radar data over large areas, and creating these larger-area data sets is a part of the
purpose of the acquisition coordination being done by SDCG. Yves noted that past radar data was also
single polarisation, single frequency — modern radar sensors can produce much more information rich
data products.

Simon reviewed the GFOI deliverables. He noted that inputs on the GFOI Implementation Plan have been
requested, but have only been received from the M&G documents group.
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GFOI Deliverables

* MGD

— Currently out for review (until 15 September)

— Version 1 by January 2014
* R&D

— Review of R&D needs by November 2013

— Basis for R&D programme

— Funding uncertain, GFOI office will promote this to potential funders
* Capacity Building

— On-going.

— Working towards closer collaboration with FAO and World bank

(shared schedule etc.)

o G F(. | " SDCG-4, Caltech, CA, USA
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There is a need to discuss how SDCG and GFOI should address requests for non-core data. This involves
a financial mechanism, as well as being able to justify non-core data purchases as returning value and
improvement.

Stephen Briggs noted that in the past SDCG has relied on existing services, and end up with solutions that
are not necessarily coherent — there is a need to start from exactly what’s needed, and then to devise a
coherent set of solutions and services.

Sylvia Wilson noted that the countries expect to receive data streams, and are happy to convert this data
into products. Frank Martin noted the gap between the data the countries have received, and what they
expected, mainly due to the reduced number of satellites in orbit and restricted data policy.

9 GFOI Space Data Services (Element 2)

Stephen Ward summarised the GFOI Space Data Services, presented in the draft Element 2 paper which
has been circulated.

Element 2 GFOI Space Data Services ™

* Global baseline is a statement of capability

Historical coverage characterisation

+ Element 2 requires national needs of individual governments to be Ensured future vaulsmonS service

explored and coverage to be guaranteed in detail — Core coverage tracking
» Take account of readiness and existing activities — strategy may be — Ensuring Future Core Data Stream Acquisitions
modified if readiness not confirmed — Augmenting core coverage

» Engagement of relevant institutions in-country

Core Data Delivery

Establish supply channels and arrangements

Core Data Value-Adding: cloud-free mosaics

Practical data coverage strategy and detailed plan for the immediate

o * Data processing
« Identify role for non-core data streams, engage suppliers
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GFOI Sp e pata >ervice updz:

CEE€S SEO Support to GFOI — Element #2
-_e 3 A
* What tools will the SEO develop to support GFOI Element 2 -

Historical Coverage Characterization and National Data
Acquisitions?

» Historical coverage characterisation (NASA SEO)

* Ensured future acquisitions service (NASA SEO)

= Core Coverage tracking * The COVE team is developing a new tool (spin off from COVE)

called the “Coverage Analyzer”. This tool will automate the
archival search process and allow users to view historical
coverage for any location, time period and mission.

— Ensuring Future Core Data Stream Acquisitions
— Augmenting core coverage

* Core Data Delivery (USGS/ESA/INPE)

* Core Data Value-Adding: cloud-free mosaics * To date, we have only utilized the Landsat archive. We intend
— WELD (USGS) to work with other Agencies to develop potential links to their
— Norway (USGS, NSC) archives ... ESA-Sentinels, INPE-CBERS, Radarsat-2, RapidEye,

SPOT, ALOS, TerraSAR, and SAOCOM missions. This will be a

. r ing (all
Data processing (all) topic of discussion at WGISS in 2 weeks.
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Brian provided a brief update on historical coverage, and service concepts that the SEO has been working
on related to ensuring future acquisitions based on COVE. Brian noted that to date, the COVE team has
leveraged Landsat metadata, and is discussing access to metadata from other missions. Stephen Briggs
suggested initially focusing on historical data archives like RADARSAT, ERS-2, Envisat, rather than
future missions like the Sentinels — whose metadata format is still in flux.

Stephen Briggs suggested that for the historical coverage analyser, we shouldn’t assume a priori that
users will be able to indicate which instruments they want to see the data from. The tool should list all the
data sources available for a given region and time period. He suggested looking at how ESA’s EOLI tool
is organised.

Sylvia Wilson noted that a SilvaCarbon capacity building workshop is being planned for Bangkok,
Thailand, likely in January 2014, which may be of interest.

Tom Cecere noted that all Landsat data acquired through December 2013 will be shipped via hard disk to
the 16 countries on the GFOI list, as it has in the past. However, this activity is being phased out in
general, and with 30+ more countries coming online the GFOI data shipping effort will not scale. He
noted that the SilvaCarbon countries will continue to receive these data deliveries, but if this effort is to
be extended, further resources would need to be identified.

Frank Martin confirmed that Sentinel data from the Copernicus Ground Segment will only be available
via download from the internet. Sylvia noted that this download process is slow, and represents a
significant issue for countries. Per-Erik Skrovseth noted that space agencies are not currently setup for the
long-term provision of satellite data, and this discussion needs to take place — the word provision implies
a commitment and resources by the data provider agencies. Ake suggested that the concept of regional
data hubs may need to be revisited, serving a function as central data packaging and delivery facilities.

Stephen Ward asked what countries are likely to ask for, and Sylvia indicated that what they are going to
want to hear is how to secure the provision of space data. SilvaCarbon can provision Landsat for one
more year for SilvaCarbon countries, but after that there is no plan for the provision of Landsat data. Per-
Erik noted that this again brings up the point about what the objectives of GFOI are, relative to all the
other initiatives that are out there — especially when it comes to delivering data to countries. There is a
need to ensure that countries understand that GFOI is not just a data provider, who will deliver data upon
request. Sylvia asked what GFOI is providing if not data, and Per-Erik pointed to the M&G documents.

Tom presented a summary of core data value adding activities, including a global WELD prototype of
several five year composites, centred on 2010.
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Frank Martin asked about the assessment of Earth Engine as a potential tool, and George Dyke indicated
that based on what he’s seeing it should be considered as a potential platform for a “virtual processing
hub”. Though a number of issues relating to data access and data policy need to be addressed to make best
use of cloud-based data storage and analysis tools.

Steven Hosford asked about an exploitation platform for the Sentinels along the forest thematic, and
Frank Martin replied that currently ESA prepares for an ITT on thematic exploitation platforms where
forestry could be one of the themes.

10 National MRV Welcome and Introductions

Sylvia Wilson welcomed participants from the countries in attendance: Colombia; Peru; Ecuador;
Mexico; Guyana; and, Honduras.

Simon Eggleston provided an overview of the background of GFOI, including the GEO-FCT activity.
GF®| ez GF®I

GFOI GFOI Deliverables: Research and Development
The Global Forest Observations Initiative (GFOI) mission is * GFOlis interested in promoting R&D needed to implement
to foster the sustained availability and use of satellite and operational NFMS and MRV systems rather than longer-term
ground observations in support of national efforts to better developments
manage their forest resources. , - GOFC-GOLD programme is reviewing new science
+ GFOI will: + Review of R&D needs by November 2013
- support countries’ national efforts to implement the national forest + Basis for R&D programme
monitoring and measuring, reporting and verification (MRV) systems

+ Funding uncertain, GFOI office will promote this to potential

N that they wish to implement:
funders

- help countries report in accordance with relevant internationally
accepted frameworks, including:
* UNFCCC guidance on REDD+
+ the IPCC Good Practice Guidance, and

€0 €0

The issue of Core Data Streams was raised, and it was confirmed that in addition to Landsat-7 and
Landsat-8, CBERS, and Sentinel-1 and Sentinel-2 are being considered in the near term. As well as
SAOCOM and RCM subject confirmation of the data policy. The Core Data Streams are those which are
useful for GFOI and are distributed free of charge.
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11 SDCG role and GFOI Space Data Services

Stephen Ward presented an overview of the background and role of the SDCG.

SDCG role Core Data Streams

+ Committee on Earth Observation Satellites 210 3010 3012 2013 204 2015 2916 2017 20 2019 M0 N e 0 4 3035
(CEOS) .."accepts responsibility for ...coordination of the regular
and routine (systematic) observations and measurements for PN ok o e v 710
effective reporting — ensuring continuity of data supply for AADARSAT CONSTELLATION 1723 G5
maintenance of time series and consistent reporting through GFOI” .

band

+ CEOS established a dedicated Space Data $2000748 8 0D
Coordination Group (SDCG) for GFOI in late
2011 as part of THE CEOS STRATEGY FOR SPACE DATA
COVERAGE AND CONTINUITY IN SUPPORT OF THE GEO
GLOBAL FOREST OBSERVATIONS INITIATIVE (GFOI) AND
FOREST CARBON TRACKING (FCT) TASK
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The objective of GFOI is to foster comparable and interoperable forest information products - starting
with the use of common data and processing methods (i.e. GFOI Methods and Guidance documents).
Stephen reviewed the GFOI space data services being considered, noting that the SDCG has drafted a
paper summarising these services, and feedback and comment from SDCG-4 participants is being
requested.

GFOI Space Data Services ™ GFOI Space Data Services

* Historical coverage characterisation + Draft paper circulated for consultation

* Ensured future acquisitions service + Looking for feedback from countries
. Sore.coverage tracking R + SDCG-4 an opportunity to shape the nature of
— Ensuring Future Core Data Stream Acquisitions the GFO| Space Data Services to meet actual

— Augmenting core coverage '

needs

» Please include feedback at every opportunity
during your national reports

» And provide further written comments to SDCG
EXEC by Friday 15" September

. Qnenﬁnne')
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Core Data Delivery
Core Data Value-Adding: cloud-free mosaics
* Data processing

12 Country Presentations

Colombia — Edersson Cabrera presented, summarising the role of The Hydrological, Meteorological and
Environmental Studies Institute of Colombia (IDEAM) in forest and carbon monitoring systems.
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IDEAM The Hydrological, Meteorological and
Eaviionmenta) Studes Insikite, What we want is a National MRV system that

* Public institution within the Ministry of Environment assures ...

and Sustainable development. = Consistency of the generated information by systematic
measurements (National Forest Inventory, Network of
Permanent plots, availability of comparable satellite imagery).

= Completeness by generating information of all five carbon
pools and other GHG gases in natural forest with a Tier 2
approach (at least).

= A quantified precision estimation, establishing uncertainty
levels over procedures and results of activity data, emission
factors and emission estimations.

= Comparability by using standarized methodologies to
generate oportune LULUCF information for GHG inventories

= Auvailability and long term continuity of the trained personnel,
under clear inter-institutional arrangements.

« Colombian National authority for meteorological
and hydrological issues.

* Provides technical and scientific support to national
agencies and economic sectors.

« Coordinates and manages the environmental Information
System of Colombia — SIAC.

« Earth Observation Technical coordinator in the Colombian
Space Commission.

« Official source of forest information (forest cover and
deforestation). Implement the FOREST AND CARBON
Monitoring SYSTEM FOR COLOMBIA,

€0 Tiimuos GF®I CE@S  Bpigmacy €0 T Zimmos GFD| CE@S  BRamagys

He noted that two years ago, the Colombian government took the decision to focus on forests and carbon
emissions, and is pursing the development of a national MRV system.

W earmhobsernvations o w1 o

Forest and Carbon

Monitoring System. Space Data Needs.

Design. ]
o T e Based on actual available sensors.
el GHG Inventories. every two 25 H s
== Ty o el s * Semi-annual early warning System. Coarse resolution
e datasets
m J — SAR. Best L band sensors or C/X band. Wide Beam modes.
-l e AL — Optical. Coarse resolutions, MODIS/LISS sensors.
Y WG S 3
* Annual wall-to-wall. Medium resolutions datasets.
— Landsat 8. Dedicated connection for the whole catalog. Pixel
Bemote sensing + Carbon;
Polentl Cubon Socs exmwenpi by pixel co-registered.
+ IDEAM (REDD project) .
Sropoesl dompment b — SAR. Best L band sensors or C/X band. Fine Beam modes.
monitoring
At least for the Pacific region whole coverage.
€0 & wwos GF®| CE@ by CED idwws GFOI CE@S  2imudn™

Edersson reviewed the space data needs for Colombia, as well as some additional data streams of interest.

Space Data Needs Space Data types.
* Plans:

— SAR Interferometric catalogues for precision change
cover analysis. Actually this information is not available
— Other medium resolutions catalogues (SPOT 5, LISS IlI/ for the country.
IV, next CBERS.
— Validation based on stratified sample of High resolution
images (i.e. spot 5/6, RapidEye, QB, lkonos, Formosat).

« Annual wall-to-wall. Medium resolutions datasets.

— SAR/Optical complete time series to assure time
consistency (deforestation and degradation ).

Current challenges & obstacles.

+ DEM. — Operational pre-processing SAR algorithms.
National cover at the major resolution for pre-processing — Cloud computing.
steps of Optical/SAR catalogues (SRTM, SRTM-ASTER, ) i
TanDEM). — Degradation analysis.
£ %S GFO| CE@ el £ 5 Zmmre GFO| CEG B

A discussion followed:

— Frank Martin Seifert asked if a reference year has been decided, and Edersson noted that 2000-2012
has been chosen. The Pacific and Amazon regions will be the initial focus, and these areas contain
80% of Colombian forests.
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- Ake Rosenqvist asked about the accuracy requirement for the deforestation early warning system.
Gustavo Galindo noted that the resolution will be similar to the Brazilian system, and the key is quick
detection enabling detailed follow-up with high resolution data and in situ investigation.

— Gene Fosnight asked about the derivation of carbon stock information from the satellite data, and
Edersson noted that a combination of methods (e.g. LiDAR, radar, in situ, etc.) is used. Currently the
official carbon stock data is derived only from in situ data.

—  Per-Erik Skrovseth asked about progress on implementation of the national forest inventory. Edersson
noted that Colombia doesn’t have an official forest inventory, but does have historical information
based on research plots. A national forest inventory has been designed based on FAO
recommendations, and resources are currently being sought for implementation.

—  Per-Erik noted that a number of the topics presented by Edersson (e.g. LIDAR) are in the R&D
domain, and that feedback on R&D needs would be quite helpful for SDCG and GFOI.

— Stephen Ward asked about the space data needs, and the frequency of semi-annual information needs,
and Edersson noted that data was required at least as every six months, or more frequently if possible.

— Stephen asked about which of the data needs have been addressed, and which have not. Edersson
noted that their system is Landsat based, but that they need support in accessing the data — they are
able to download scenes from the web, but internet capacity constraints limit this approach.

— Tom Cecere noted that a push-type system for Landsat images could be useful (though they don’t
have the resources to implement), and asked if Colombia would be able to ingest this information.
Sylvia noted that they probably couldn’t handle this, though Edersson noted that Colombia is
considering a national system of catalogues which could help the ingestion.

— Sylvia noted that the countries have put together a consolidated set of space data requirements, which
they can share.

— Ake noted that Colombia’s request for SAR data underscores the need to address SAR data
processing in the GFOI M&G documents.

Peru — Renzo Giudice presented a summary of Peru’s experience in the development of their national
MRV system, their reporting status, and space data needs. They are currently evaluating forest monitoring
methodologies, and are in the initial phase of trying to design and implement a national MRV system.

Status of National MRV Implementation S Data N |
* Where are we? (REDD+ Phase 1) “...the definition and selection of p ace ala €eds
the ‘pillars’ underpinning the NFMS and the testing and selection of
methodologies for reliable, robust and transparent national M & MRV
functions.” (UN-REDD).

+ Remote sensing (Activity Data): (1)Deforestation: approach 3

» Scope and timeline for implementation
— Early warning: SAR (Sentinel & ALOS 1 & 2);

(spatially explicit and wall to wall in the Amazon) BUT only 2 classes
(forest and non-forest or managed and unmanaged land) and gross
loss (experimental): ClasLite and University of Maryland’s
algorithms (M. Hansen); Corine Land Cover in some regions (12) and
plans to develop UM algorithm’s to classify IPCC’s six land use
classes. (2) Degradation: ClasLite (experimental).

« Forest Inventory (Emission factors and tiers): Tier 2 (country

specific EFs) estimated from inventoried field plots and based on the
National Forest Inventory strata (MAP). Pool = Above ground
biomass; Uncertainties estimated. Carnegie, Woods Hole Research
Center and Saatchi et al. = biomass estimations using remote sensing

€5Lidar. GLAS, (E?E)‘ | ) 50004

h, CA USA
er 2013

wall to wall, bi-annually.

— Medium resolution: (1) Landsat 8; (2) SAR
(Specific areas); wall to wall, annually.

— High resolution: (1) RapidEye; (2) Quickbird;
Formosat; 10% free-cloud cover specific
areas; annually.

— DEM: SRTM (30m); TANDEM-X (5m); once.

o GF‘-‘I " SDCG-4, Caltech, CA, USA
\_D / A 476" September 2013

Renzo reviewed Peru’s space data needs, and a discussion followed:

Page

20



SDCG-4: 4™-6™ September 2013, Caltech, Pasadena, USA — V1.0 c E S

Committee on Earth Observation Satellites

— Tom asked about plans for the utilisation of LiDAR data, and Renzo noted this would be used for the
preparation of emissions factors.

—  Frank Martin asked where in the country SAR data would be useful for the purposes of coordinating
possible Sentinel-1 acquisitions, and Renzo agreed to follow-up with Frank Martin, sending
KML/shape file details of the regions within Peru where radar data would be useful.

—  Stephen asked about whether Peru is considering using MODIS data for early warning, and Renzo
confirmed that they are interested in using MODIS.

—  Per-Erik noted that consistent terminology around the required resolution, for example medium
resolution has different meanings for different groups and agencies.

—  Per-Erik asked about the utilisation of SAR for early warning and what resolution might be required.
Ake suggested this idea needs to be discussed in some detail - that early warning has been mentioned
by both Colombia and Peru, and this appears to be a common theme.

— Frank Martin asked about whether Peru had considered a baseline, and Renzo indicated the planned
period would be 2000-2010.

Ecuador — Mario Jijon presented a summary of Ecuador’s national MRV implementation. He reviewed
their space data needs, noting that they need to submit their reporting by December each year.

+ Obtain current satellite images and fill information gaps

|ACTIVITIS 2014 | 2015 l 2016 ! 2017 ! 2018 |
« Improve methodologies, ecosystems map, national forestry inventory, land cover

‘ and land use change

« Integrate different remote sensors data types or scales for spatial monitoring

« Propose viable performance chains for deforestation monitoring

results LUCC 1 Dexember | /| « Provide technical support and access to gross and processed data of the new
satellites

« Coordinate with remote sensors data suppliers to improve access to large areas
at low-cost or free data for national forest monitoring

« Implement viable methods for the preliminar degradation baseline
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A discussion followed:

—  Per-Erik asked about the monitoring unit and in particular the role of the measurement plots, and
Mario noted that these are principally used for validation of modelling done with satellite data.

— It was noted that no early warning system need is currently identified.

—  Frank Martin asked about establishing a historical baseline, and Mario noted that 2008-2012 will be
used as the historical baseline.

Mexico — Alberto Sandoval presented the current status of Mexico’s national MRV implementation. He
described a Norwegian-backed activity focused on the development of new methodologies for MRV.
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Status of National MRV Implementation Space Data Needs
C C C - -

National Forest Inventory (INFyS) Impl. ° SCOpe and timeline for implementat‘ion
Data base to model Carbon storage based on INFyS Impl. in progr.
Test Sites with permanent plots to validate/calibrate in progress * All operational until 2015 (LGCC)
AD processing system, stable and running, DONE — Wall to wall historic Landsat cover map every 5 years
Set-up of Satellite Images QA/QC system with CONAFOR and INEGI, DONE (1:100 000)
Implementation in Google Cloud, DONE 5 .
P e . — Wall to wall yearly monitoring based on Landsat 8 /
Processing of 5 Ls/l7 Mosaics (‘94, ‘95, 97, 00 '03) over México, DONE Sentinel 2 / Spot 6 d 7 (1:100.000
Processing of RapidEye Coverage 2011 Sept. 2013 entine POL G an (1: % )
Processing of RapidEye Coverage 2012 Nov. 2013 — Wall to wall LUCC
Adding Functionalities to EarthEngine / MapEngine IN PROGRESS — based on RapidEye one for dry and one for rainy seasons
yearly (1:20,000)
— Implementation and test phase of the system during
2013-2014
L3
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Alberto noted that there are 66 classes of land cover approved within Mexico, and its biodiversity
represents a significant challenge for the MRV development. Mexico is using RapidEye wall-to-wall,
with the need for high resolution data driven more broadly by a desire for the Mexican government to

empower local authorities to use remote sensing data for natural resource management, and also by the
diversity of land cover classes.

Space Data Needs Space Data Needs

* The system will work with the following set of + Access toa high resolution / hi-quality DEM

image . 2

gery for geo-correction for instance SRTM 30 m
=landsat8 data or Tandem-X data
—Spot6and 7 . 3 - .

¢ ) * For countries without receiving stations, a
— Sentinel 2

lobal yearly wall to wall acquisition strate
— Rapid Eye since 2011 g ¥ Y q gy

— VHR for validation, support to the NFl and PES
payments
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Alberto noted that the monitoring requirement for Mexico is in both the wet and dry seasons — meaning
two complete coverages per year.

A discussion followed:

— Frank Martin asked about plans or discussion on the release of the SRTM dataset with 30 m
resolution worldwide, and Tom noted that it is a US Government (NGA) decision. He noted that the
process has been held up by internal discussions and questions, and its not clear when a global release
might happen. There have been some past successes to have limited SRTM data sets released for
regions in Africa based on the efforts of CEOS WGCapD.

—  Frank Martin noted that a 90m resolution DEM from TanDEM-X will be freely available for research
purposes, while the 12m resolution DEM is still available only on commercial terms.

— Ake asked whether Mexico would consider becoming a data node for Central American countries,
and Alberto noted that while no decision has been made, this has been discussed.

Alberto noted that their main concern isn’t the acquisition of initial images, but rather ensuring that
the rate at which acquisitions are available will meet the needs of the MRV system.
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— Yves asked about whether there were plans for future annual RapidEye acquisitions, and whether they
had discussed mission continuity. Alberto noted that RapidEye has been quite responsive but
currently there is no clear plan for continuity — though discussions are ongoing, including on alternate
data streams.

Guyana — Pete Watt presented a summary of Guyana’s MRV, reporting status, and related space data
needs on behalf of Guyana.

Status of National MRV ['7‘; lementation
ST = le
Space Data Needs
2011- Year 1 f )
*Determining the forested area +  Strictimaging requirements August
+Setting the 1990-2009 Change baseline December GFOI User Needs
*Accuracy of Mapping & Change 97% + < 20% cloud cover, 5o high temporal +Need access to appropriate data
coverage required to meet reporting requirements
2012 - Year 2 +  Wall to wall coverage «Coverage over high risk areas —
*Degradation process implemented * Resolution high enough to meet forest i.e. tasked RapidEye & radar
+Batch processing of 300+ RE tiles to a change Jefinition and reporting requirements; Todoit
product e *Formal coordination is required
+Accuracy of Mapping & Change 97% Degradation 2
Shifting cultivation < 1 ha :\l‘:\zdng:s‘;zeers'::l reaction
2013 - Year 3 Forest harvesting extent < 1 ha
+100% country coverage with RE MU Observation
) of Shifting Afforestation «Its more complicated than just
«Integration of Afforestation monitoring * Recent high resolution coverage to providing the data — each country
-Base mapping improvements / Automation enable a robust accuracy assessment is different

Must be > 5m resolution and coverage
sufficient to draw a unbiased sample

*UNFCCC reporting run operationally o
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The cloud cover in Guyana meant that Landsat is not sufficient in order to meet reporting requirements
(which include degradation), which drove them towards using RapidEye in order to ensure continuity of
coverage across the country. For areas where they are unable to secure data in a given year, the reporting
is done in the next year. Because they used RapidEye, they needed something higher resolution to do the
accuracy assessment of the data — this year, they collected 25cm aerial data which cost $8000 for the
country.

A discussion followed:

— Brian Killough asked why they are restricted to August-December, and Pete noted that this was a
requirement from Norway.

— Brian asked what drove Guyana to use RapidEye data, and Pete noted this is driven by the
requirement to generate degradation products as well.

— Ake asked how they ensure that the Landsat and RapidEye data are interoperable, and Pete noted that
this is picked up in the manual data processing.

— Pete noted that they have worked with Dirk Hoekman in the past on radar data, but availability was a
challenge. They haven’t found any radar data streams to date that they are interested in working with.

—  Frank Martin asked whether Sentinel-2 would provide sufficient resolution to derive degradation, and
Pete indicated it would likely meet the requirement.

— Yves asked about capacity issues in Guyana, and Pete noted that they are engaged on a contractual
basis, which represents value for money if the country passes the national assessment process. He also
noted that keeping expertise and capacity from year to year is a challenge as about half the local
experts tend to leave after a reporting season.

—  Per-Erik asked about the GEO-FCT efforts to test radar data in Guyana. Pete was familiar with this
effort, but it was mostly post-graduate studies work.
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— Frank Martin asked about the baseline, which for Guyana was 1994 as a year where a NFI took place.
They are currently in the process of improving the base forest/non-forest layer using RapidEye.

Honduras - Efrain Duarte presented a summary of Honduras’ MRV implementation status, and
summarised the space data needs for Honduras.

. Réquired space déta types

Multilevel Monitoring System » Scope and timeline for implementation

10 5 032 .2°8'4 ‘ues 8910842 20 Activities
v ® ® v Projoct + National Sub Baseline GHG. 18 months: Ends in October 2013
- . ¢ 4 « National Forest Map. 12 months: Ends in June 2014
4 Lanosar 3om) il o By i e A |
« Analysis mutitemporal Continuous activity (every two years)
? ORI 0000000 0000 ? +  Map of profit and loss. Continuous activity (every two years)
MODIS (250m)
« National Forest Inventory Starts January 2014 - End March 2015
fnmevs:sm; o L 1 « Allometric relations Continuous activity
+ National Map biomass/carbon Starts July 2014 - Ends December 2014
* - v s « Projection defokestation. Continuous activity (every two years)
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A discussion followed:

—  Per-Erik asked about the second round of plots, and the frequency of revisit planned for these plots.
Efrain noted that 2005 was the first set of plots, and the repeat will be targeted for 10 years later (e.g.
2015).

13 Practical Solutions and Actions on Data Supply

Gustavo Galindo presented a summary table of the regional space data data needs across the six countries.

Early Warning High and Medium Resolution

SAR (Sentinel, TerraSAR, COSMO-SkyMed, Landsat 8 (co-registered) - wall-to-wall
ALOS | and 1)
MODIS (continuity) SAR - specific areas (C/X bands)

LISS HI/IV

Very High Resolution

for use in validation; 10% of country area (annual &
free of clouds)

RapidEye (5) - most important SRTM - need 30m
IKONOS (1) TanDEM-X - need 5m
QuickBird (2) - 2nd most important Other options?
SPOT6 (3)

Worldview2 (1)
Nigersat Il (1)
FORMOSAT (2) - 3rd most important

Gustavo noted the need to facilitate interpretation of medium resolution for training data development. He
also noted that data distribution solutions were needed for specific areas — in many cases this means hard
copies on hard drives delivered directly to country. For wall-to-wall data sets, FTP/internet speed is
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inconsistent, and even in the capitals connectivity is spotty. Another alternative would be to have all the
data compiled in one place (e.g. active in-country, Woods Hole, etc.). A discussion followed:

Ake asked about whether one of the countries would serve as a hub for the other countries in South
America, and Gustavo noted this would be an option — but at present none of the countries have the
capacity.

Per-Erik noted that Sentinel-3 is a potential continuity option for MODIS.

Gustavo noted that L-band SAR should be added under the high and medium resolution data streams.
SDCG Response

Stephen Ward summarised the key points that SDCG will need to consider responding to.

Early Warning and MODIS continuity. The first choice as a follow-on for MODIS is VIIRS,
though it may not be ideal. Other options include Sentinel-3, GCOM-C (if it gets funded), and for
early warning itself perhaps ScanSAR will be an option. It looks like ALOS and ALOS-2 will both be
made freely available above 50m, which may make ALOS-2 a potential candidate for early warning.

Wall-to-wall coverage needs. The combination of Landsat and Sentinel-2 is assumed to be the global
solution for GFOI. Sentinel-2B will follow Sentinel-2A by 18 months, and they are expected to
overlap by six years.

Historical data coverage. There may be an opportunity for SDCG (via the CEOS SEO) to build
some of the connections required to bridge space agency databases and the user systems — through
efforts like WGISS and CWIC, and the LSI Explorer. It was noted that country-by-country guidance
is required to start off the historical archive search, for example feedback on existing data sets,
existing requirements, desired baseline year, etc.

DEM data. Exploring the possibility of releasing a 30m DEM with TanDEM-X or SRTM.

Data support. Including assembly and delivery of datasets in light of internet bandwidth restrictions.

Stephen noted that the countries are being asked to review the GFOI M&G documents, which have been
under development for more then a year by a wide range of experts. The plan is to have these documents
finalised by the GEO Plenary in January 2014.

Stephen ask that the countries provide feedback on the GFOI Space Data Services paper, and encouraged
countries to let us know if any of the services specified are not useful, or if any services are missing. The
paper is being used as a tool to develop the dialogue, and communicate requirements to the CEOS
agencies.

14 Institutionalization of Capacity

Evie Merethe Hagen gave an overview of a proposed fast-track delivery mechanism for REDD+.
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The need for a

Fast-Track Delivery Mechanism How could such a mechanism work?

FAO management

Providers Services Access

»d messages from REDD-countries of the urgent SDCG/GFOI:

pr ] dat Public and

Commercial
Data

FAO & GFOI /IMGD
Tools and Criteria
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|

She is working to develop a two-page concept note that they hope to circulate for comment by the end of
September, including a list of initial target countries. A full proposal will follow before the end of the
year. The objective of the proposal is to provide rapid support to those countries that are in need of data
and capacity in order to progress their MRV systems. Frank Martin asked whether the DEM data sets
discussed could be in the scope of this activity, given that many of the countries presenting here today
were interested in these data sets, and Evie indicated this could be in scope.

It was agreed to that is a need ensure that this effort is well coordinated with ongoing GFOI and SDCG
efforts.

15 GFOI Country Relationship Management

Simon Eggleston presented a summary of plans for GFOI country relationship management, noting that
GFOI is aiming at practical support to countries implementing REDD+/National Forest Monitoring
Systems/MRV Systems — this requires a link to those in countries directly involved in these activities. He
stressed that this is a country led process, and that the systems must meet individual country needs,
requirements and circumstances while also complying with UNFCCC decisions and IPCC Guidelines.
GFOI aims to complement exiting support from FAO, World Bank etc., and is not an alternative to them.
This support is provided around the provision of, and guidance on the utilisation of earth observation
data.

He outlined plans for national needs assessments, and future plans for the development of GFOI country
involvement.
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Need Assessments GFOI Country Involvement
* Assessments of country needs are a crucial step * GFOl is still developing a communication strategy including a
— Will depend on a countries existing capabilities and resources. country involvement which should include the following

Countries may have experience of using remotely sensed data and
developing systems: some countries do not.

— Needs go beyond data and include capacity development and R&D.
* GFOI's methods and Guidance is being reviewed now. It
outlines minimum data and system requirements to meet — Coordination of support within GFOI and between GFOI and other

UNFCCC decisions and IPCC guidelines and should guide GFOI organisations
— Input from countries

items:
— Confirmation of commitment to achieving GFOI aims
— Mutual understanding of needs

GED & emmmans GFP 9 e e 2ors GED & Semurons GFO 9 e sepambar 2013

16 Indonesian MRV Activities

Nikki Fitzgerald presented on behalf of Indonesia, noting that Australian has been working with
Indonesia on building the remote sensing side of a carbon accounting system since July 2008. She
reviewed the basic principals of the design of the system.

MRV system design: : Next Steps — Land Cover Change

to integrate remote sensing data of forest cover change with Anﬁ%%t'asming Landsat data for 2011 and 2012
on-ground biomass and other site data to quantify annual

changes in forest carbon stock across the archipelago. 2. Performing time series land cover change analysis

for the periods of 1990 to 1999, and 2010 to 2012

. Analysing the land cover change of the remote
sensing to deliver land use change (activity data) for
integration and modelling in the complete system.

wall-to-wall coverage of Land 3
Landsat .

annual reporting of emissions

coverage of all carbon pools D . e i
and all greenhouse gases 4. Use of existing high resolution imagery to validate

the results.

reporting at fine scales
« The GFOI could consider adding this verification step to
the guidance.

scalable to allow nesting

— ability to test different land use
and management scenarios « The GFOI could consider developing tools that report

certainty statistics from the classification
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A discussion followed:

— It was noted that MODIS continuity, as well as other approaches on rapid detection have been
discussed here today, and some follow-up actions have been identified.

— Pontus Olofsson noted that the GFOI M&G document currently doesn’t recommend MODIS data for
change detection because a lot of disparate observations get binned into a single pixel. This means
you see a lot of change, even when no change is present, and the result is that you have a large
number of errors of commission.

— Ake noted that this is a MODIS unique issue, and Pontus noted that VIIRS will also have the issue, as
it is a wide scanning whisk broom instrument issue. Sentinel-3 is a push broom scanner and so it will
not have this issue.
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P. OLOFSSON ET AL. / CONTINOUS MONITORING OF LAND COVER CHANGE 4

Figure 1. The footprints of MODIS swath observations in a week overlaid on a QuickBird image. The
observations shown are binned into the same 500 m grid cell (white parallelogram). Image from Xin et al.
(2013).

— Pete Watt asked if there’s any timeframe for the consideration of degradation for Indonesia. Nikki
noted that they are awaiting a methodology for degradation to be released, and also focusing on
completing the forest change detection. She noted that the key is that it is operational, and it doesn’t
necessarily have to be based on Landsat.

— Masanobu Shimada asked how Nikki they address the cloud problem. She noted that the scene
selection process looks for imagery that is cloud free over forest areas, and that there are only 5-6
years out of the 20-year period where clouds have been a challenge. In those cases, they have used a
statistical model whereby if a pixel is forest one year, cloud the next, and then forest again — the
assumption is that the cloudy pixel was forest.

17 Follow up on National MRV Support Discussion

There was a general wrap-up discussion, reviewing a number of the key points from SDCG-4, and
looking ahead to SDCG-5 and deliverables for SIT-29, as well as follow-up with the countries who
participated in SDCG-4.

Country Follow-ups, SilvaCarbon, and Scaling

— It was agreed that there is a need for a broader discussion between the GFOI leads, SDCG, and GFOI
office to discuss country relationships and how to scale that effort. Two things need to be ensured:
consistency of the country contacts and responsibilities; and, a consistent approach to what the
technical products should be and therefore what the remote sensing data is required.

— It was agreed that SDCG needs a plan for which countries can be supported year-by-year, and it is
clear that we can’t directly support all countries.

— Countries have diverse, heterogeneous interfaces, sponsors, and levels of maturity. This implies the
need for some sort of intelligent process, and work with the countries on data selection.

— It was also agreed that there was a bottom-up need for SDCG to follow-up on the country needs
expressed at SDCG-4. Sylvia Wilson took an action to summarise these needs, and the SDCG took an
action to follow-up point-by-point, and possibly with dedicated GoToMeeting sessions if appropriate.

— The possibility of a GEO Ministerial outcome showing GFOI providing data and services to a country
for Mexico and/or Colombia was raised.
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It was agreed that a plan is needed for SDCG to engage countries in Asia at the SilvaCarbon
workshop being considered for January 2014 in Bangkok.

The topic of DEM data was raised by most of the countries, and it may be that the SRTM DEM
release will require case-by-case agreements with the countries. Kerry Sawyer noted that for the
WGCapD workshops, they were only able to secure the release of South Sudan and Somalia.

Updating the Global Baseline Strategy (Element 1)

It was agreed that SDCG should focus on data streams supporting the target products in the Element 1
document, and that if additional target products are identified, appropriate data streams should also be
added to support.

There was a discussion about the need to need to add reference to early warning inputs like MODIS,
VIIRS, Sentinel-3, etc. However, these “early warning” products are already included in the Element
1 strategy (product B3, Near-Real Time Forest Change Indicators). However, the supporting data
streams are not addressed explicitly in the implementation of the acquisition strategy as there are no
acquisition decisions to be made. However, it was agreed that SDCG should address continuity of
MODIS-class data streams in the Element 1 strategy.

It was noted that using SAR for early warning, monthly acquisitions are likely sufficient as you can
be assured you’re going to get an acquisition. Yves noted that RADARSAT-2 uses tropical forests as
part of its calibration inputs, and it might be possible to use these data sets as a trial.

Links Between Across GFOI: SDCG and the M&G Documents

It was agreed that SDCG should submit a set of comments on the M&G documents by the 15"
September deadline, and Stephen Ward and Stephen Briggs are coordinating these.

Stephen Briggs noted that the front end of the M&G documents need to provide more practical
guidance to countries, in terms of decisions to make in designing their MRV systems. He also noted
that the back end does a good job of describing how you get from the higher level products to an
emissions report, but doesn't describe how you get this high level products from remotely sensed data

It was noted that the M&G documents do need to address SAR data sets more comprehensively,
especially based on country feedback at SDCG-4. Though it was noted that the M&G documents
work hard to stay focused on operational products, and SAR is not yet in that domain. It was
acknowledged that SAR has a bit of a “chicken and the egg” problem now in the sense that without
operational methodologies, it is hard to include them in guidance to countries. However, it was agreed
that a more middle ground would be sought.

For example, some countries may wish to use SAR as an early warning data stream, and advice on
this needs to be added.

There is a need to ensure consistency between the terminology and data streams included in the
SDCG Global Baseline Strategy, and the M&G documents.

Developing the GFOI Space Data Services Strategy (Element 2)

It was agreed that the next steps in developing the Space Data Services Strategy are to: develop
consultation plan based around feedback from the countries, and the next update of the Element 2
paper; broader circulation of the Strategy paper; an outline of the Strategy document; and, then
writing assignments and activities.

Stephen Briggs suggested the following re-organisation of the GFOI Space Data Services as follows:
Core Data Delivery; Core Data Products; and, Information Products and Services.
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Two additional services were discussed: a series of Space Data Workshop; and, a space data needs
assessment support service.

It was agreed that the Strategy should leverage existing activities (e.g. SilvaCarbon, FAO, etc.), and
to target identifying initiatives in Latin America, Asia, and then Africa.

Fast Track Proposal

Evie summarised a proposal to fast track services and data to countries that she has been discussing
with a number of actors, including within Norway and at UN-FAO. It is built around the mandate that
FAO has to support countries directly.

The group is seeking GFOI and SDCG feedback and engagement in the development of this proposal.
She noted that this will be discussed at a meeting at FAO at the beginning of October.

It was noted that this proposal needs to be formally routed through the GFOI leads so that the effort is
well coordinated with other GFOI efforts.

Stephen Briggs stressed that the GFOI partnership should draw on the strengths of its partners —
incluiding CEOS, FAO, Norway, Australia, World Bank, etc.

Gene Fosnight asked if hosting someone at EROS to support data delivery to countries could be
useful, and that this could be done through the UN office at EROS. It was agreed that this could be a
useful step.

Actions were agreed for Evie to liaise with the GFOI Co-Leads on the proposal, and to circulate a
summary of the proposal to the SDCG EXEC for comment. And for Ake to coordinate SDCG
involvement and input in the proposal.

Progress towards SDCG-5 and SIT-29

It was agreed that Frank Martin Seifert would draft one page summary of SDCG-5, including
location, consideration of a country day at/in coordination with FAO, and objectives of the meeting.

Frank Martin confirmed that he has blocked rooms at ESRIN for the week of 24™ February for
SDCG-5.

It was agreed that an effort would be made by Stephen Ward and Stephen Briggs to hold a GFOI
leads meeting during the same week, allowing for participation in both meetings, in order to make
best use of travel resources.

It was noted that the December GFOI leads meeting is also being held at FAO.

Other Items

Per-Erik Skrovseth was given an action to work on a potential SAOCOM outcome to be delivered at
CEOS Plenary 2014 in Norway based on making a pan-tropical L-band data set available to GFOI.
He should provide a status update at SDCG-5.

It was noted that ALOS-2 is looking like a possible core data stream (i.e. 25m data) based on changes
in JAXA’s approach.

It was agreed that Ake and Stephen Briggs would handle reporting at the SIT Technical Workshop,
and that a presenter and materials still need to be identified for CEOS Plenary in November.

Work Streams

The following main work streams were agreed for follow-up from SDCG-4, and towards SDCG-5 and
SIT-29 — with the leads as noted. Leads are responsible for defining outcomes from these work steams,
and ensuring their delivery.
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Element 2 paper consultation and revision (Lead: George, Contributing: SDCG EXEC)

South American requirements (Lead: Sylvia Wilson, Contributing: Simon Eggleston, CEOS SEO)
Fast Track Paper (Lead: Ake Rosenqvist, Contributing: Steve Briggs, Stephen Ward)

2013 Implementation Report (Lead: Gene Fosnight, Contributing: CEOS SEO)

2014 Strategy Update (Lead: George, Contributing: SDCG EXEC)

M&G Document Interoperability within GFOI with SDCG and Better Reflect Countries (Lead:
Stephen Ward, Contributing: Stephen Briggs)

MODIS Continuity and Early Warning (Optical Lead: Gene, Radar Lead: Ake)
Sentinel Mission Links (Lead: Frank Martin)
DEM Thread (Lead: Frank Martin, Contributing: Helmut Staudenrausch)

10. SCDG-5 (Lead: Frank Martin, Contributing: SDCG EXEC)

11. Commercial providers (Lead: Ake, Contributing: Evie)

12. Three Year Vision for SDCG (Lead: Stephen Ward)

18 GEOGLAM Update and Possible Synergies with GEOGLAM

George Dyke and Brian Killough provided a brief overview of the current activities of the CEOS ad hoc
Working Group for GEOGLAM. This includes the development of a CEOS Acquisition Strategy for
GEOGLAM Phase 1 (2013-2015) to be presented at CEOS Pleanry. A discussion followed:

Ake Rosenqvist noted that in the case of optical data streams, overlapping requirements mean
synergy, but in the case of SAR data streams, overlaps could mean mode conflicts.

Stephen Briggs noted that agriculture is a high priority for ESA, and they expected to be able to
support the GEOGLAM Phase 1 Acquisition Strategy at CEOS Plenary.

Brian Killough noted that the real challenge of GEOGLAM is the temporal revisit. He also noted that
the CEOS SEO would welcome feedback on how it can best support GFOI and GEOGLAM, and the
coordination between the two. For example, by way of the COVE tool or other analysis support.

Yves Crevier noted that optimising land cover resources is a general issue for CEOS, and there is an
open question as to whether CEOS keeps its efforts ad hoc, or works towards true coordination.

The importance of coordination between GFOI and GEOGLAM from the very start was stressed.

Brian reviewed what he expects GEOGLAM will be asking CEOS Plenary for this year: Support
GEOGLAM acquisition planning with appropriate agencies; adjustment of acquisition plans for
GEOGLAM countries if not already covered; facilitation of the acquisition of evaluation data where
possible (e.g, JECAM, and GEOGLAM applications development); and, any known agriculture-
related projects they are aware within their agencies and/or countries that could contribute to
GEOGLAM.
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CEOS DCEO (NOAA) Kerry Sawyer FAO(/Mexico) Alberto Sandoval
CEOS SEO (NASA) Brian Killough GEOSEC Osamu Ochai

CEOS SEO (NASA) Paul Kessler GFOI Office Simon Eggleston
CEOS SEO (NASA) Kim Keith GFOI MGD Pontus Olofsson
CNES Steven Hosford Honduras Efrain Duarte
Colombia Edersson Cabrera Indufor(/Guyana) Pete Watt

Colombia Gustavo Galindo JAXA Masanobu Shimada
CSA Yves Crevier NSC Per-Erik Skrovseth
DCCEE/Australia Nikki Fitzgerald (GTM) | NSC Ake Rosenqvist
DCCEE/Australia Kim Moore (GTM) NSC Evie Merethe Hagen
DCCEE/Australia Stephen Ward Peru Renzo Giudice
DCCEE/Australia George Dyke USGS Tom Cecere
Ecuador Mario Jijon USGS Eugene (Gene) Fosnight
ESA Stephen Briggs USGS (SilvaCarbon) Sylvia Wilson

ESA Frank Martin Seifert
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SDCG-3 Action Item Status Table

No. Action Due date
ple(cEe BBl Helmut Staudenrausch to research and summarise the various COMPLETE
options for access to global and/or national DEM information for Helmut circulated a comparison of
consideration by SDCG. (This is partially a data access issue — we available DEMs in July 2013. Kerry
know a number of acquisitions and archives exist.) Kerry to help link suggested contacting CEOS WGCV,
with ongoing DEM-related activities within WGCapD, WGISS, and WGCapD, and WGISS — follow-up remains
WGCV. to be done.
SplelcieEy Il SDCG EXEC to follow-up with CONAE and NSC to confirm the status COMPLETE
of plans for downlinking SAOCOM data to Svalbard —in particular on Capacity not yet established. Ake
when this capability might extend SAOCOM'’s coverage and capacity pursuing follow-up with Norwegian
to deliver pan-tropical data sets for GFOI. MoE.
S pJelcEe Bl Frank Martin to provide a table of countries that are active in C-band 28 February 2013
SAR usage with a view to element 2 engagement and coordination of
Sentinel-1 national wall-to-wall data sets.
ple(cE:2” B Frank Martin to work with Inge Jonckheere to identify which 28 February 2013
countries from the top-20 cloudy countries in the element 1 strategy
that she feels may have the capacity to use C-band SAR, with a view
to element 2 engagement and coordination of Sentinel-1 national
wall-to-wall data sets
Sple[cE LM Julio to provide a summary and any details available on the expected 28 February 2013
expansion of CBERS coverage under the CBERS for Africa program.
Julio to ensure that references to CBERS in the element 1 strategy
reflect the increasingly global nature of its coverage.
plecEc B Ake to work with Helmut to revise the phasing table (3.1 in v28) to COMPLETE
reflect the new German Ministry of Environment program
(International Climate Initiative, http://www.bmu-
klimaschutzinitiative.de/en/home_i) which is expanding the number
of UN-REDD+ countries through funding to FAO.
plecEeEy Al Helmut to confirm the nature of the link between the German COMPLETE
Ministry of Environment International Climate Initiative and UN- The link between BMU/ICI and REDD+ is
REDD+. the CD-REDD project, see:
www.cdredd.org.
Sple(cEeE: I SEO to advise on what is possible in terms of visualising on going COMPLETE
acquisitions, starting with Landsat, considering several options SEO to report during SDCG-4 Session 2.
including COVE and Earth Engine.
SplecE I Ake to update v28 Table 4.4 to reflect that CBERS-3 can contribute to COMPLETE
the generation of the C2 product. (Adding a delta, for contributing, in v29
rather then sole source.) Should also check consistency for other
sensors listed in these tables
SlelcEeB I Ake to confirm the cost and terms for ISRO’s offer to provide AWIFS IN PROGRESS
data. (Understanding is free of cost.) ISRO, “working on the modality of
supporting the GFOI activities with
AWIFS data supply”
SolelcEe Bk Frank Martin to confirm the status and capacity of ESA Landsat 28 February 2013
ground stations for both Landsat-7 and Landsat-8.
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SDCG-3-13

SDCG-3-14

SDCG-3-15

SDCG-3-16

SDCG-3-17

SDCG-3-18

SDCG-3-19

SDCG-3-20

SDCG-3-21

SDCG-3-22

SDCG-3-23

SDCG-3-24
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Ake should update the LTAP recommendation in the element 1 COMPLETE

strategy to optimise coverage with respect to pixel mining Reflected in the global strategy
approaches to specify only over the pan-tropical region, rather then (Element 1).

globally.

Ake to confirm the preferred Sentinel-1 beam mode for GFOI COMPLETE
(interferometric dual-pol mode?), and ensure that it is reflected in Interferometric wide swath dual-pol
the element 1 strategy. mode

Ake to add the expected 2016 global coverage figure to the element COMPLETE

1 strategy. Also update to include the South African ground station Reflected in the global strategy
for CBERS-3/-4. (E|ement 1)

SEO to update its analysis for DRC and Guyana to include 2011 and COMPLETE

2012 (currently ends at 2010) to see if there is a bump in the number | A bump in Landsat-7 acquisitions was
of acquisitions after these countries became FCT National found.
Demonstrators.

Stephen to share a mature draft of the GFOI country paper once it is COMPLETE

ready for circulation.

Draft Element 2 (data services) paper
has been circulated a number of times
for comment.

John and Frank Martin to create a draft O of a table of country
specific satellite archive data availability for Guyana based on the list
of sensors suggested by Stephen Briggs. SEO/Brian to provide
significant inputs for Guyana based on his analysis to date. Helmut to
provide inputs for RapidEye and TerraSAR-X and TanDEM-X, and Ake
for ALOS and JERS-1. The draft table will be presented at SIT-28

as an example of a service that SDCG could provide under its
element 2 strategy. The draft table will also be provided to the MGD
community to provide feedback and suggestions for how this SDCG
service could be implemented and improved.

COMPLETE
Draft table was sent to Stephen Briggs
for feedback from the MGD group.
Feedback pending.

Evie to coordinate the SDCG plan for 1-2 data delivery pilots starting IN PROGRESS

in 2013, and provide potential candidates and a summary of the way To be discussed at SDCG-4 Session 5
forward to be reported at SIT-28. and 6.

Helmut to provide Ake and Julio with details of a new Brazilian R&D COMPLETE

activity funded by DLR, starting in May 2013, as an input to the GFOI
R&D plan.

PoC is Patrick Hostert
(patrick.hostert@geo.hu-berlin.de),
Humboldt-Uni Berlin, and a contact

has been established between him and
Julio as well as with Dalton Valeriano.

Helmut to review and advise on relationship between core and COMPLETE

contributing data streams (section 5.2). Reflected in the global strategy
(Element 1).

Ake to provide Brian with a list of ground stations to implement in COMPLETE

COVE and provide an export to KML.

SDCG EXEC to formulate a list of feasible date-location combinations COMPLETE

for SDCG-4.

SDCG EXEC to confirm the date and location for SDCG-4. COMPLETE

Ake to contact Inbal Becker-Reshef to provide the details of the COMPLETE
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ongoing LDCM/Sentinel-2 interoperability R&D activity, including the
names of those involved from NASA, CNES, and ESA.

The main European contributors (for
now) are: Olivier Hagolle and Gerard
Dedieu from CESBIO, and Richard
Santer (Calibration) from University of
Littoral in Wimereux. From the US, the
contacts are Eric Vermote and Jeff
Masek from NASA GSFC, and Chris
Justice and Martin Claverie

SDCG-3-25

SDCG-3-26

SDCG-3-27

developed to streamline the ability of countries to perform an

archive search, starting with Landsat, but also considering other core
and then non-core satellite data archives.

from UMD.
Ake to circulate the next revision (v29) of the SDCG element 1 COMPLETE
strategy as the new baseline for writing pushing towards SIT-28.
SDCG agencies to review v29 of the baseline strategy and review, COMPLETE
revise, update, and confirm agency specific content and sub-
sections.
Brian/CEOS SEO to recommend potential web services that could be COMPLETE

SEO to report during SDCG-4 Session 2.
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