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GF®)| components

Space Data Capacity Building Methods and Research and GFOI Office at
« GFOI works with + GFOI provides capacity Guidance Development FAO, Rome

space agencies building in cordination « Guidance on « |dentifying and « Coordination and
through CEOS to with others such as UN- integrating remote- promoting R&D Management
ensure the long- REDD. It supports the sensing and ground- needed for

term, global use of satellite and based observations improved practical,
acquisition of core ground data to monitor for estimation of global

satellite data forests, and estimate emissions and implementation of
* helps countries GHG emissions. removals of National Forest

meet their individual greenhouse gases Monitoring
data needs in forests.
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GF®)| space Data Coordination

Implementation of Baseline Global Data Acquisition Strategy

« Assuring the availability of consistent time-series of optical and radar (SAR) satellite
data over global forest cover.

o At least one annual national cloud-free optical coverage over each country.

* Publicly open (“core”) satellite data, phased implementation - full global coverage in
2016

mmmnl Space Data Services Available

« A coordinated strategy for national data acquisitions accommodating countries’ specific
technical requirements, heritage, or experience.

« Demonstrating data exploitation solutions e.g. data cube, cloud computing.
 Covers a wider range of satellite data sources, including commercial.

Data Supply in Support of GFOI R&D Activities

* Includes support for science studies assisting the development and evolution of the
MGD for GFOl.




GF@| Global Baseline Core Satellite Data

2010 2011 2012 2013 2014 2015 2016 20017 2018 20019 2020 20271 2022 2023 2024 2025

Radar Sensors i February 2016

C-band I Current/Past Mission
ERS-1&2 (ESA) e Future Mission
Archive availakle from 1991
Envisat (ESA}

Sentinel-1A/B/C (ESA

RADARSAT CONSTELLATION 1/2/3 {CSA)
-

L-band SADCOM-1A/B -2A/B (CONAE) Data policy to be confirmed
0 ——

Optical Sensors
SPOT 1-5 (CNES)

SPOT global archive data older tham 5 years is available as core data.
SPOT coverage available over Congo basin 2008 - 2015,

LANDSAT-7/-8/-9 (USG5 L5-7 technical/coverage limitations
Landsat Archive available from 1972

Sentinel-2A/B/C (ESA)
e

CBERS Series (INPESCRESDA) CBERS-4/-4A
Special Core ALOS (JAXA ALO5-2 )
Data Sets 2007 - 2010 & 2015 ghabal 25m-resolution PALSAR/PALSAR-2

mosalcs and forest/ non-forest maps ane fresly available,
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GF®)| Landsat Global Core Data =2 USGS

science lor 8 changing world

Landsat 8 OLI Number of Images per Scene
2015-01-01 to 2016-01-03
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Global Forest
Observations Initiative

Copernicus: A European Space Flagship

Sent-1A/B Sent-2A/B  Sent-3A/B Sent-4A/B Sent-5/5P Sent-6/Jason-CS
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= Copernicus is a European space flagship programme led by
the European Union

= ESA coordinates the s

»= Copernicus provides the necessary data for operational
monitoring of the environment and for civil security

» Data policy: free and open access

\_OpPErnICus



G F@ I Global Forest
_.} Observations Initiative

Copernicus securing EO data for the next decades

Access to Contributinﬁ Missions
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| First CCl Land Cover Sentinel-2 TOA
reflectance composite over Africa

Max-NDVI composite

of TOA reflectance
from all available
Sentinel-2 images
(~7000) acquired
from August 2015
to April 2016

( ~32 TByte of data)
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GF@l Sentinel-1 Time Series to Monitor
—  Forest Logging in Vietham
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Dense Sentinel-1 time series in dual polarisation:
VH channel most adequate to detect logging activities




25 m resolution

Freely
available




| Contributing Data Streams
CEés Further Missions of Interest G F@l

Gommittzz on Earth Diservation Saiellites Global Forest Observations Initiative

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Updated September 2015
Radar sensors e Current/Past Mission
C-band o
RADARSAT-2(CSA) Commercial system I Future Mission
-
RISAT-1/-1A (ISRO)
| . Commercial system
L-band
ALOS (JAXA) ALOS-2 (JAXA) _
Commercial system
X-band

TerraSAR-X, TanDEM-X, TerraSAR-X-NG (DLR)

Commercial system

G—E
COSMO-SkyMed Constellation & 2nd Generation (ASI) .
q—w

SPOT-6/7 (Airbus)
|

DMC-2 Constellation (UK)

Optical sensors

Commercial system

Deimos-1 (Spain) Commercial system Ingenio (Spain) Data policy to be determined
~— |
RapidEye (BlackBridge) Commercial system

IRS-1C/D & RESOURCESAT (India)

Commercial system

There are also numerous missions in planning by several countries that may be of value - including many high resolution missions of interest for validation.
Few datastreams will have the capacity to provide routine global coverage, but many more will be able to contribute to national and regional coverages.



GF@l Space Data Management System / Data Cube

e Removing obstacles to country uptake of satellite data through
cloud computing and data storage, novel computing and database
technology

e Countries can focus on data
applications and not on data
handling

e Pilot projects underway — notably
the Kenya and Colombia Cube in
support of their NFMS.

e New GFOI Space Data Portal for
all countries is being developed.

The Data Cube works by organising satellite
data into stacks of consistent, calibrated,

geographic ‘tiles’, underpinned by a relational

G ROU P O N -‘ e e 1 database and ready for rapid manipulation in a
: High Performance Computing environment.
GEO EARTH OBSERVATIONS




GF®)| components

Space Data Capacity Building Methods and Research and GFOI Office at
« GFOI works with + GFOI provides capacity Guidance Development FAO, Rome

space agencies building in cordination « Guidance on » |dentifying and « Coordination and
through CEQS to with others such as UN- integrating remote- promoting R&D Management
ensure the long- REDD. It supports the sensing and ground- needed for

term, global use of satellite and based observations improved practical,
acquisition of core ground data to monitor for estimation of global

satellite data forests, and estimate emissions and implementation of
* helps countries GHG emissions. removals of National Forest

meet their individual greenhouse gases Monitoring
data needs in forests.
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Methods and Guidance only
Includes operational methods
and approaches.

Component aims to stimulate

— e R&D on developing approaches
b that are not operational but could

be widely available and useful

R&D Workshops to discuss major
topics, on-going work and how to
promote further development, in
cooperation with GOFC-GOLD

s/l [dentifying and provision of space
g data to meet R&D needs is under
, 4 discussion by CEOS & SDCG

= |dentification of new approaches
that can be included in future

“ige I versions of the Methods and
2 Guidance

Identifying funding opportunities

GOFC-GOLD: http://www.gofcgold.wur.nl/

GFOI: http://www.gfoi.org/rd




G F@l Current R&D Key Topics

_
~

e Sensor interoperability

e Forest degradation N ‘E? SOURCEBOOK : ' |

e Bijomass estimation

---:l". . + e w = ——it =
i ¥ = ", = . . §
B WS ;
® Accu rac assessment Reducina Greenhouse Gas Emissions from Deforestation and -
y A sourcebook of methods and procedures for monitoring and reporting
‘ anthropogenic greenhouse gas emissions and removals associated with

deforestation, gains and losses of carbon stocks in forests remaining forests,
and forestation

e Use of global data sets T

Conducting Expert Workshops
Supporting R&D sites and studies

Input to GOFC-GOLD REDD+ Sourcebook
and when mature into GFOI MGD
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| Training material for REDD+ A
Monitoring and Reporting Whieie

) ( 1 UNFCCC context and requirements and introduction to IPCC guidelines )
REDD+ ) M. Herold, E. Romijn, B. Mora
bac kg round and L — 2 Framework for building national forest monitoring systems for REDD+
design E. Romijn, M. Herold, B. Mora
Yy, 3 Assessing and analyzing drivers of deforestation and forest degradation E. Romijn, M. Herold

ﬂ Monitoring activity data for forests using remote sensing \
J. Miettinen, A. Langner, F. Achard, B. Mora

5 Monitoring activity data for forests remaining forests (incl. forest degr.)
C. Souza, S. Brown, J. Miettinen, F. Achard, M. Herold

6 Estimating emission factors for forest cover change (def. and degr.)
S. Brown, L. Murray, F.Casarim

7 Incorporating community based approaches in national REDD+ monitoring - M. Skutsch, A.
Balderas Torres

8 Estimation of carbon emissions from deforestation and forest degradation
S. Brown, L. Murray

9 Estimation of GHG emissions from biomass burning
L. Boschetti

10 Estimation of uncertainties

G. Grassi, S. Monni, F. Achard, A. Langner, M. Herold
11 Overview and status of evolving technologies
B. Mora, E. Romijn

REDD+
assessment and 12 National data organization and management
reporti ng E. Romijn, V. De Sy

13 Data and guidance on developing REDD+ reference levels
M. Herold, E. Romijn, S. Brown

14 Guidance on reporting REDD+ performance using IPCC Guidelines and Guidance - G.Grassi, E.
Romijn, M. Herold



Global Observaion of Forest Cover and Land Dynamics

Land Cover

e Currently 15 teams looking after 32 multi-disciplinary sites,

addressing multiple GFOI Priority R&D topics
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Fl3-1 Lolalo & Makavis Eifl | si7833 E177.833
PER-1 Peru Peru Si1.1 WT4.3
GFC-1 GFC Site 1 NZ.3069 Wi-59.6672
GFC-2 GFC Site 2 Guysrm N 4ESE W-58.9471
FET-BOR-3 Mawas s2.24 E114.48
Indenesia
FCT=SUM-2 Harapan 52.20 £103.38
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PG-2 silne bay e 510.598 E150.18
FCT-MEX-3 Chigpas- 1 Ki6.45 Wi 40
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can-2 Site 2 NW Territories Canada " g2.53 w1653
KAL-1 Cantral Kalimantan | s E114°6'30"
SUM-1 South Sumatrs rdenesis S2e230° | E103428°30°
BRA-Z Nava Progresso Brazil STH0Ta.07 w15°2'4‘1.az
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FIN-1 Hytiala N&L.E5 E24.32
FIN-2 Sadanikyla Finland | NeTas | E36.34
ICE-1 Halarmsstadur Iceland N&S.12 Wid 68
RUS-1 Pechara-Tlyeh Russia N8 E59.18
FCT= A3 ‘Warra (Tasmania) Australia S43.1046 E146. 6560




(GF(®)| Three ESA Innovator Projects SRS

. s | Land Cover
- :

for GFOI R&D

In respond to GFOI’'s Research & Development
Agenda ESA runs three projects investigating
key research areas exploiting amongst others
the recently launched Copernicus satellites
Sentinel-1 and Sentinel-2.

innovators

formosa

v

innovators

accucarbon

innovators
sarforredd

BlackBridge (CA), Wageningen
University (NL)

Forest degradation, sensor
Interoperability for REDD+

VTT (FI), University of Helsinki (FI)
Biomass estimation, sensor interoperability

Users: Min Environment in Chiapas and Durango
(Mexico)

NORUT (NO)
Forest mapping, sensor interoperability for REDD+
Users: OSFAC (DRC)



| Monitoring forest cover loss using Landsat
and Sentinel-2 time series in Kafa, Ethiopia

innovators
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GF@| Take Home Message

e Today globally all forests are covered multiple with
optical and radar sensors annually enabling operational
forest monitoring world-wide;

e EO data availability is secured for the next decades,
where wall-to-wall mapping can be based on a free and
open data policy;

e |Increase of country specific services to support build
up national forest monitoring systems;

e Dedicated R&D activities addresses operational
challenges and specific country needs;

= GFOI is ready to share and collaborate
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