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Expected Achievements
•

More robust and more automated, cost
efficient processing chains for mapping

•

More reliable statistics for REDD reporting
(improvement from Tier 1 to Tier 2
reporting)

•

Awareness raising of user community in
Southern Africa for the advantages of
Sentinel 2

•

Technology transfer to counterparts (i.e.
capacity building) in Malawi and
Zimbabwe

GAF AG has been supporting tropical countries
to set up the necessary institutional frameworks
for REDD+, elaborate strategic documents
which are a prerequisite for embarking on
REDD+ and conceptualise and implement
national demonstration activities. These include
the satellite-based assessments of historic and
current forest area and forest area changes as
well as biomass inventories for emission
accounting. GAF AG also supports countries in
IPCC compliant reporting of greenhouse gases
in the LULUCF/AFOLU sector in the
elaboration of National Communications and
Biennial Update Reports (BUR). Our services
include forest-related mitigation measures that
countries can implement as part of their low
carbon development plans.

Further Information
Phone: +49 (0) 89 12 15 28-0
Fax: +49 (0) 89 12 15 28-79
E-Mail: forestry@gaf.de
Internet: www.gaf.de and
www.redd-services.info
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Mapping of Tropical
Dry Forests in Africa

Objective
The project builds on technical developments
from the SADC REDD MRV programme and
aims to provide improved methodologies for
dry forest mapping in Malawi and Zimbabwe.
The main ecosystem being assessed is the
Miombo. The project will also be a pre-cursor to
the future Sentinel-2 data improving the EO
data availability (such as high frequency of
availability, large area coverage etc.) required
for mapping these challenging ecosystems.
Charcoal production in open Miombo Woodland
Extent of Miombo in SADC region
(based on White’s vegetation map 1983)

The dry forests in the southern African
region cover approximately 2.4 million
sq.km and have some of the highest
deforestation rates in Africa as well as
globally. The area is home to a vastly rural
population who rely on the ecosystems for
their livelihoods. The main driver of
deforestation and degradation in this
region is agricultural expansion and the
extraction of timber for fuelwood. The need
for improved forest monitoring of these dry
forests is therefore imperative for
supporting the countries in the
development of their REDD+ MRV systems
and improved forest management.
Technical challenges with the EO-based
mapping of these ecosystems are related to
their phenology and their seasonality
which impacts the overall accuracy of the
mapping. ESA is supporting the
improvement of methodologies and
mapping accuracies of dry forests with also
a view to the utilisation of the future
Sentinel-2 satellite data.

"The workshop provided the
much needed synergies and
pro-activeness that forestry
sector needs to be equipped
Participants of the Workshop on Remote Sensing
For Dry Forest Mapping in Lilongwe/ Malawi

with towards implementing
the REDD+ Programme."

Project Activities

Henry Kadzuwa, Forestry Officer & GIS Unit Head

•

at DoF/MNREM about the Workshop on Remote
Sensing For Dry Forest Mapping in Lilongwe/
Malawi

•

•

Project Supported by:

•

Stakeholder Analysis and Institutional
Arrangements-identification of stakeholder
needs for MRV in the REDD+ process
Development of automated, multi-temporal
image processing chains for improved
mapping of dry forests
Estimating Forest Cover and Change
- Assessment of historical deforestation in
test sites for 2000-2013
- Assessment of forest degradation in test
sites for 2000-2013 using Intact/NonIntact forest mapping concepts
Capacity Building and Technology Transfer
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Project Achievements


Improved processing and storage capacity
of satellite imagery as well as access to
satellite data through the installation of
telecommunications, workstations and
storage devices in selected institutions of
Benin, Republic of Congo and Togo



Improved skills on the application of
satellite data for forest monitoring as
recommended within REDD+ through
capacity building on necessary equipment
and software training

GAF AG has been supporting tropical countries
to set up the necessary institutional frameworks
for REDD+, elaborate strategic documents
which are a prerequisite for embarking on
REDD+ and conceptualise and implement
national demonstration activities. These include
the satellite-based assessments of historic and
current forest area and forest area changes as
well as biomass inventories for emission
accounting. GAF AG also supports countries in
IPCC compliant reporting of greenhouse gases
in the LULUCF/AFOLU sector in the
elaboration of National Communications and
Biennial Update Reports (BUR). Our services
include forest-related mitigation measures that
countries can implement as part of their low
carbon development plans.

Further Information
Phone: +49 (0) 89 12 15 28-0
Fax: +49 (0) 89 12 15 28-79
E-Mail: forestry@gaf.de
Internet: www.gaf.de and
www.redd-services.info

GEOFORAFRI
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Strengthening
Technical Competencies for
EO based Forest Monitoring

Objective
The overarching objective of the GEOFORAFRI
component implemented by GAF AG is
strengthening the technical competencies of
regional and national institutions involved in
the REDD+ process related to EO based forest
monitoring in Benin, Republic of Congo and
Togo.

"The training revealed that
it is possible for Togo to rely
©Fotolia

on a group of a few motivated
people to allow them to gain

The GEOFORAFRI programme aims to
facilitate the adoption of earth observation
techniques and built up the methodological
and technological know-how within Central
and Western African countries in order to
enable local institutions to carry out forest
cover monitoring according to international
guidelines which is required to participate
and benefit from the REDD+ mechanism. The
GEOFORAFRI programme is divided into
five components, in which the objectives and
activities of the components 1 and 2 focus on
strengthening the capacity of access and
processing of satellite data for forest
monitoring. Capacity building efforts are
primarily aimed at governments and technical
services in charge of forest monitoring
(particularly MRV units and REDD+ thematic
working groups).

more autonomy and to
contribute to a future MRV

Capacity Building on Fundamentals of remote sensing for EO
based Forest Monitoring in RoC

team."

Project Activities

L.-V. Fichet, SIRS/France, Trainer of Module 2 in

•

Installation of computer hard- and software
for archiving and processing of remote
sensing data in the beneficiary institutions

•

Provision of different remote sensing
training modules for vegetation/forest
monitoring to local partners:

RoC, Togo and Benin

Project Supported by:

o Module 1 | Fundamentals of remote
sensing
o Module 2 | Practical exercises for
satellite-based forest monitoring
o Module 3 | Object-oriented
classification
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Field training in Republic of Congo

Project Achievements
•

The GSE FM REDD services provided a
framework for national forest monitoring.

•

The results of the various methodological
steps and the outputs assisted in testing the
feasibility of long term and national level
monitoring of deforestation. As these are
key inputs for both the policy and scientific
community the GSE FM REDD service was
a direct contribution to the assessment of
implementing best practices for REDD.

•

The results of the GSE FM REDD services
provided the countries with both the
technical steps and empirical information to
support their negotiations during the COP
meetings of the UNFCCC.

•

Local counterparts received training on the
technical/methodological steps employed
in production of the REDD services.

GAF AG has been supporting tropical countries
to set up the necessary institutional frameworks
for REDD+, elaborate strategic documents
which are a prerequisite for embarking on
REDD+ and conceptualise and implement
national demonstration activities. These include
the satellite-based assessments of historic and
current forest area and forest area changes as
well as biomass inventories for emission
accounting. GAF AG also supports countries in
IPCC compliant reporting of greenhouse gases
in the LULUCF/AFOLU sector in the
elaboration of National Communications and
Biennial Update Reports (BUR). Our services
include forest-related mitigation measures that
countries can implement as part of their low
carbon development plans.

Further Information
Phone: +49 (0) 89 12 15 28-0
Fax: +49 (0) 89 12 15 28-79
E-Mail: forestry@gaf.de
Internet: www.gaf.de and
www.redd-services.info

2009-2014
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Mapping of Tropical Humid
Forests in Republic of the Congo
and the Gabonese Republic

Objective
The main objective of the GSE FM REDD
Extension in both the Republic of the Congo
and the Gabonese Republic was to set up a preoperational system for monitoring forest cover
and forest cover changes within the REDD
framework.
Landsat7 image showing forest/non-forest

Forest cover 2000 and change examples 2000-2010 for RoC

"In the case of Gabon, Products

Project Activities

were presented at the highest

• REDD+ Institutional Arrangements &
Stakeholder Analysis
Technical Support to institutions
responsible for MRV REDD+
Provision of REDD Awareness
Workshops to various stakeholders
Supporting the countries in the
negotiation process at COPs

political level and contributed to
the establishment of the national
climate action plan for the
Collection of in-situ data

The Republic of the Congo (RoC) and the
Gabonese Republic have been actively engaged
in the REDD process. The national REDD
programmes have been supported since their
inception by the GMES Service Element Forest
Monitoring (GSE FM) REDD Extension
Programme, funded by the European Space
Agency and implemented by a consortium led by
GAF AG. The GSE FM REDD Project has been
implemented in close collaboration with the
Ministry of Sustainable Development, Forest
Economy and Environment (MDDEFE) in RoC
and the Gabonese Agency for Space Studies and
Observations (AGEOS) in the Gabonese
Republic. The GSE FM REDD has contributed to
the geo-spatial monitoring aspect of a REDD
MRV system in these countries which provide
the quantitative figures on deforestation rates
required for setting up a national Reference
Emission Level.

Forestry sector. The map
products contributed to the
establishment of a national land
use plan contributing to the
management of production forests
and protected areas."
Project Report - Service Utility Assessment in
Republic of Congo and Gabon

Project Supported by:

• Deforestation and Degradation Mapping
Wall-to-wall mapping of forest area
and forest area change for 1990-20002010 using IPCC compliant land cover
classes for changed areas: agriculture
land, grassland, settlement, wetland
and other land
Mapping of degradation hotspots
resulting from timber exploitation
within forest concessions
• Capacity Building and Technology Transfer
Intermediary and Advanced Level
Training of national counterparts on
EO-based mapping of deforestation
and forest degradation
Collection of in-situ data to support
geo-spatial mapping
Training in Carbon Accounting
Methods

About GAF AG

Project Achievements
•

The project addressed methodological
issues for the REDD policy formulation
with special focus on application of Earth
Observation (EO) technologies with
ground-based Carbon accounting.

•

The project furthermore encouraged a
south-south corporation by applying
experiences obtained in deforestation
monitoring and carbon stock accounting in
Bolivia in the Congo Basin.

•

The technology transfer was implemented
via capacity building with the national
counterparts.

•

The Project integrated itself fully in the
overall Government of Cameroon efforts
and the countries partners activities in
preparing for REDD. For example the
project supported the activities of the Forest
Carbon Partnership Facility (FCPF) REDD
Readiness process which Cameroon
submitted as a R-PIN to the World Bank in
July 2008 and the preparation for its R-PP.

GAF AG has been supporting tropical countries
to set up the necessary institutional frameworks
for REDD+, elaborate strategic documents
which are a prerequisite for embarking on
REDD+ and conceptualise and implement
national demonstration activities. These include
the satellite-based assessments of historic and
current forest area and forest area changes as
well as biomass inventories for emission
accounting. GAF AG also supports countries in
IPCC compliant reporting of greenhouse gases
in the LULUCF/AFOLU sector in the
elaboration of National Communications and
Biennial Update Reports (BUR). Our services
include forest-related mitigation measures that
countries can implement as part of their low
carbon development plans.

Further Information
Phone: +49 (0) 89 12 15 28-0
Fax: +49 (0) 89 12 15 28-79
E-Mail: forestry@gaf.de
Internet: www.gaf.de and
www.redd-services.info

2008-2011
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REDD Pilot
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Pilot Project for REDD
Implementation and Testing

Objective
The general objective of the project was to
establish/support a pre-operational framework
for the REDD policy process and for carbon
monitoring/accounting within the scope of the
REDD process. The project addressed
methodological issues for the REDD policy
formulation with special focus on application of
Earth Observation (EO) technologies with
ground-based Carbon accounting.

Biomass plot measurements within Pallisco forest concession
(southeastern Cameroon) - CIZ Distribution

Project Activities
•

"Je remercie sincèrement l’équipe de la
GAF-AG et ceux du « FAN Bolivia »
qui, dans le cadre du Projet pilot
REDD-Cameroun ont renforcés mes
Participants of biomass inventory training (at the top) and
workshop on EO-based monitoring of forest cover change

•

capacités [...] J’utilise actuellement ces
connaissances dans le cadre de la

The Government of Cameroon has had an
active role in supporting REDD since its
inception in 2005, and has been negotiating
for the formalisation of the policy process,
at the COPs both as a national entity as well
as with the regional block of the Central
African Forest Commission (COMIFAC).
Under the auspices of the European Space
Agency (ESA) GMES Service Element on
Forest Monitoring a pilot project was
developed for REDD implementation and
testing in Cameroon with user consultation
and endorsement in 2007. The project was
later supported by the German
development bank (KfW) and the GIZ
Support Project to COMIFAC for incountry activities.

responsabilité qui m’est donnée pour
mettre en œuvre les activités de la

•

Coordination Nationale REDD+/
Cameroun."
NGUEMADJI Moussa Jules Maxime,
COORDINATION NATIONALE REDD+
Ministère de l’Environnement, de la Protection de la
Nature Et du Développement Durable du Cameroun

Project Supported by:

•

REDD+ Stakeholder Analysis and
Institutional Arrangements
Identification of stakeholder needs for
MRV in the REDD+ process
Establishment of a REDD+
stakeholder platform
Estimating forest cover and change
Establishment of a national framework
for wall-to-wall mapping of historical
and current deforestation
EO-based annual tracking of forest
degradation within forest concessions
Emission Accounting (AD Mapping)
Design and implementation of a
comprehensive IPCC compliant
biomass inventory
Development of land use change
policy scenarios and projections of
future deforestation and degradation
Capacity Building and Technology Transfer
Training workshops on EO-based
monitoring of forest cover change,
spatial and econometric modelling
On-the-job training on biomass
inventory
Seminars on REDD+ sensitization,
REDD+ MRV and Reference Scenario
establishment

About GAF AG

Reforestation in Malawi

SADC Achievements


Definition of general frame requirements,
options and guidelines that follow COP
decisions, and IPCC GPG (2003/2006) as
part of the regional MRV REDD+ design
document for remote sensing based Activity
Data (AD) mapping, biomass inventory,
Emission Factor (EF) assessment.



Design of regional REDD MRV, audited and
found to be IPCC compliant.



Implementation of AD, inventory and
emission estimations and training of
counterparts, successfully finalised in all
pilot countries.

GAF AG has been supporting tropical countries
to set up the necessary institutional frameworks
for REDD+, elaborate strategic documents
which are a prerequisite for embarking on
REDD+ and conceptualise and implement
national demonstration activities. These include
the satellite-based assessments of historic and
current forest area and forest area changes as
well as biomass inventories for emission
accounting. GAF AG also supports countries in
IPCC compliant reporting of greenhouse gases
in the LULUCF/AFOLU sector in the
elaboration of National Communications and
Biennial Update Reports (BUR). Our services
include forest-related mitigation measures that
countries can implement as part of their low
carbon development plans.

Further Information
Phone: +49 (0) 89 12 15 28-0
Fax: +49 (0) 89 12 15 28-79
E-Mail: forestry@gaf.de
Internet: www.gaf.de and
www.redd-services.info

SADC

2012-2015
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Pilot Project for the Development
of Integrated MRV Systems for
REDD+ in the SADC Region

SADC Objective
The overarching objective of the project was the
development of an IPCC compliant integrated
monitoring system for a regional REDD+ in
order to quantify emissions from deforestation
and forest degradation that can be used by the
SADC Member States.

"The lecture was awesome,
and I recommend that the
trainer come back and offer
more similar training."
Participant of the Training on Remote Sensing
Methodologies for REDD+ in Windhoek/ Namibia
The Southern African Development
Community (SADC) which comprises 15
Member States in the region is covered by an
estimated 357 million hectares of natural
forests or 75% of the total land area. The
region contributes about 31% to the total
deforested area in Africa, with the main
causes of deforestation being agricultural
expansion, timber exploitation, and
population growth. In order to better manage
these forest reserves, SADC supported a
regional REDD MRV using a regional
ecosystem approach with an aim to harmonise
methods for the 15 Member States. A pilot
project was implemented from 2012-2015 to
prototype and test methods for geo-spatial
monitoring and terrestrial inventories; the
methods were transferred to counterparts via
capacity building sessions.

(Environmental Scientist at the University of

Satellite images for the class Forest Land in 2000 (left) converted to
Cropland in 2010 (right)

SADC Project Activities
• Stakeholder Analysis and Institutional
Arrangements
- Identification of stakeholder needs for
MRV in the REDD+ process

Namibia)

• Estimating Forest Cover and Change
- Establishment of a national methodology
for wall-to-wall mapping of historical
deforestation in the REDD+ process for
1990-2000-2010
- Earth Observation based assessment of
forest degradation

Acknowledgements

• Capacity Building and Technology Transfer
- Training on EO-based monitoring of
forest cover change (deforestation and
degradation mapping)
- Training on terrestrial inventory for
REDD
- Emission Accounting

GAF AG would like to acknowledge the SADC secretariat
and the SADC countries for their project support. Thanks
also to the technical project partners Deutsche Forstservice DFS (Germany) and GeoTerra Image (South Africa).

Project Supported by:

• Emission Accounting
- Provision of emission estimates (CO2)
based on the activity data and biomass
data for pilot sites
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Project Achievements
• Existing processing chains for deforestation
and degradation assessment as well as direct
EO-based biomass mapping have been
improved through R&D to achieve costeffective methods with better accuracy
• Methods are integrated into national MRV
systems of CAR and CMR
• Historic analysis of deforestation provided a
basis for an analysis of drivers of
deforestation and spatial modelling of future
trends in deforestation
• REDDAF products are an important input for
other resource monitoring initiatives: VPAFLEGT, Sustainable forest management, land
use planning, etc.
• Partnership with national institutions ensured
the uptake of REDDAF methods and
products

GAF AG has been supporting tropical countries
to set up the necessary institutional frameworks
for REDD+, elaborate strategic documents
which are a prerequisite for embarking on
REDD+ and conceptualise and implement
national demonstration activities. These include
the satellite-based assessments of historic and
current forest area and forest area changes as
well as biomass inventories for emission
accounting. GAF AG also supports countries in
IPCC compliant reporting of greenhouse gases
in the LULUCF/AFOLU sector in the
elaboration of National Communications and
Biennial Update Reports (BUR). Our services
include forest-related mitigation measures that
countries can implement as part of their low
carbon development plans.

Further Information
Phone: +49 (0) 89 12 15 28-0
Fax: +49 (0) 89 12 15 28-79
E-Mail: forestry@gaf.de
Internet: www.gaf.de and
www.redd-services.info

REDDAF

• Knowledge base of the Users on REDD+
MRV has been expanded

2011-2013

Acknowledgements
GAF AG would like to thank its partners SIRS (France),
Joanneum Research (Austria), Paul Sabatier University
Toulouse (France), Université de Bangui - Laboratory of
Climatology, Cartography and Geography Studies - LaCCEG
(Central African Republic), Geospatial Technical Group
SARL GTG (Cameroon) and mesaConsult (Germany) for
technical support in project implementation.
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Methodological Developments for
Forest Cover Change Mapping of
Tropical Humid Forests

Objective
The main objective in the REDDAF project was
to develop and demonstrate improved
methodologies using both optical and radar EO
data for deforestation/degradation assessment
and direct biomass measurements.

"In Cameroon, the delivered
products and services contribute
to the MRV and Reference
Scenario components of the R-

Project Activities
•

Application of multi-sensor, multi-temporal
EO datasets to determine historical trends
in forest cover change in the REDD+ context

•

Developing methods for improved preprocessing of multi-sensor, multi-temporal
EO-datasets and for the discrimination of
IPCC compliant land cover classes

Centre region will constitute

•

fundamental inputs for the

Developing methods for direct assessment
of forest degradation

•

Developing methods for direct biomass
estimation from RADAR satellite imagery

•

Determination of a functional relationship
between biomass measurements and
RADAR data

•

Assessment of the drivers of
deforestation/degradation in CAR

•

Establishment of a REDD+ geo-database in
the Central African Republic

•

Elaboration of a validation protocol for EObased products in REDD+ MRV

•

Capacity building and technology transfer
to the national counterparts

PP. The methods developed can
be incorporated into the national
In-Situ biomass measurements

Biomass map of the region of Tibati, Cameroon 2010, derived from
ALOS-PALSAR (Radar) data

MRV design. Furthermore, the
statistics of deforestation for the

Since 2007 GAF AG has been supporting
Congo basin countries in facilitating the
elaboration of a REDD+ institutional
framework and in developing
methodologies related to the application
of Earth Observation (EO) technology in
forest cover change monitoring in the
context of REDD+. In the framework of
the European Union research project
entitled “REDD for Africa” (REDDAF),
GAF AG and its consortium of partners
addressed technical challenges related to
EO-based activity data assessment and
emission factor estimation in Cameroon
and the Central African Republic.

analysis of deforestation drivers
and the subsequent development
of reference scenarios."
Project Report - Service Utility Assessment in
Cameroon and the Central African Republic

Project Supported by:

