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Innovative Dry Forest Mapping

OBJECTIVE

An ongoing impact evaluation of the African Development
Bank's (AfDB) Gazetted Forests Participatory Management
Project for REDD+ in Burkina Faso is assessing several press-
ing issues, including the devising of innovative dry forest
mapping methods that allow the estimation and measure-

ment of forest cover using ground truth points. The project

is supported by the Climate Investment Funds' (CIF) Forest

Investment Program (FIP), and the evaluation is conducted

—

in partnership with the World Bank Group's Development
Impact Evaluation (DIME). The objectives of the project are COUNTRY Burkina Faso

two-fold: improving the carbon sequestration capacity of PROJECT Gazetted Forests

Participatory Management
Project for REDD+

CIF FUNDING USD 11.5 million
from FIP

gazetted forests while reducing poverty in rural areas. Un-

derstanding the real impacts of forest conservation policies,

however, requires accurate measurement of forest cover

and related trends. It calls for generating dryland-specific MDB African Development Bank

PRODUCT TYPE Development
Impact Evaluation (DIME)

forest cover datasets so that the effectiveness of forest poli-

cy interventions can be measured and evaluated, and lessons
can be drawn. Monitoring REDD+ progress requires govern-
ments to develop greater capacity to measure and monitor
forest cover, including tracking changes resulting from con-

servation and reforestation programs.

WHY FORESTS MATTER

Forests are an essential component of the global ecosystem.



They provide habitats for animals, help conserve
water and soil, capture and store carbon, and pro-
vide livelihoods to populations that depend on them.
Forest cover loss accounts for between 12 and 15
percent of annual human-driven greenhouse gas
(GHG)' emissions. Forest protection, reforestation
and afforestation strategies therefore present an
important and cost-effective means to mitigate cli-

mate change.

THE IMPORTANCE OF FOREST
COVER MAPPING

Effective protection of forest resources requires
detailed knowledge about the state of forests, as

well as the capacity to monitor changes. More im-
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portantly, conservation policies such as payments
for avoided deforestation, and stock-takings such
as forest conservation, impact assessments, re-
quire regular and accurate forest size estimations,
along with indications of any related changes. To
this end, the project has built on global approaches
to forest mapping, and has tailored them to a local-
ized context, thus creating tree cover maps for se-

lect gazetted forests in Burkina Faso.

REMOTE SENSING TECHNOLOGIES
AND TREE COVER MAPPING IN DRY
FORESTS

The project has utilized images from the Europe-
an Space Agency's (ESA) fleet of Sentinel satel-
lites, which provide high-resolution imagery for
Earth-observation purposes. These satellites help

monitor land surface conditions over large areas

FIGURE 1: PRECISE TREE COVER MAPPING ON DRONE IMAGES

Artificial Intelligence at work. DIME's ongoing work shows that high precision mapping of tress in dry
forests is possible!

Understanding the real impacts of forest conservation policies requires accurate measurement of forest
covers stocks and trends. On the left is a drone image taken inside Bontioblo forest in Burkina Faso (cen-
troid located at -3.077711,10.805546). The 0.1m resolution image shows sparsely distributed trees, built-up
areas, water bodies, and crop fields. A supervised classification using Random Forest was able to predict

tree cover with an accuracy rate close to 100%. Tree cover classified pixels are shown in pink over the

drone image on the right.




FIGURE 2: SATELLITE MAPPING OF FOREST COVER

Sentinel 2-based Forest Cover in 12 Burkina-Faso gazetted Forests
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every 10 days, and support the ESA Copernicus en-
vironmental studies program, which includes the
monitoring of vegetation, soil, water and coastal ar-
eas. These images, and related processing technol-
ogy, are available at little to no cost. This means that
Burkina Faso can routinely and precisely map forest
cover using extremely cost effective and easy-to-use

methods.

Preliminary results of Sentinel-based mapping
showed that tree coverage was low in the 12 forests
targeted by FIP in Burkina Faso (see figure 1), consis-
tent with expectations for the country's dry agro-cli-
matic conditions. In order to thereafter validate the
accuracy and classification of satellite images, the
team deployed a pilot initiative that utilized drone

imaging to gather high-resolution ground truth data

from a sample of representative areas. Imaging was
done in 5 forests across Burkina Faso, capturing a
variety of agro-ecological conditions and spectral
tree signatures. The intention of the exercise was to
train satellite-to-drone imagery matching, whereby
the low-cost, high-frequency imagery obtained by
the Sentinel satellites could be interpreted to provide
detailed forest cover estimates for all 12 project ar-
eas—in effect, setting up a regular forest monitoring
system for the government. The inclusion of drone
imagery has shown significant improvements in im-

age precision for establishing ground truth data..

MONITORING SURVIVAL RATES IN
AFFORESTATION PROGRAMS

On-the-ground mapping of specific locations in an




afforestation program can also be done at low cost.
Approximately 33,000 trees were planted in this
project. With minimal training, project teams on the
ground have been able to use the ESRI Survey123
tool to geo-reference the trees planted in different
parts of the forests. To further streamline the mon-
itoring of these trees, a virtual forest corridor was
created that allowed teams to verify the survival

rates within a narrow band.

In Burkina Faso, and in many other countries im-
plementing largescale afforestation programs in
the drylands, there has often not been a system in
place to accurately record, geolocate, and track the
survival rates of the trees planted, limiting the abili-
ty to learn about the conditions that are conducive
to their sustainability. This project has been able to
demonstrate that high-precision mapping of forest
cover in dry forests is possible and can be done at a
low cost and with easy-to-use techniques. Geospa-
tial technologies were used to track the precise sur-
vival rates of reforested trees to between 30 and 37
percent using a variety of different species of trees.
By establishing what could be baseline survival rates,
this innovative low-cost scheme presents import-
ant landscape restoration opportunities that could

guide and prioritize both national and international

forest conservation policies. Establishing accurate
baseline reforestation survival rates provides the
ability to measure and quantify forest conservation

methods in a way that was not previously possible.

EMERGING EARLY LESSONS

This work demonstrated the viability of utilizing low-
cost, higher-resolution Sentinel-2 satellite images
to map forest cover in dryland forests: a method now
fully incorporated into the routine measured, re-
ported and verified (MRV) REDD+ forest monitoring
in Burkina Faso. If successful, the approach could
be scaled up to several other countries in the Sahel

region.

This innovative approach, coupling tree planting
with precision survival rate tracking, should be test-
ed in several other contexts to improve the ways in
which afforestation activities are implemented and
results are enhanced. This is becoming increasingly
important as most dryland countries’ NDCs involve
ambitious forest landscape restoration plans. As this
initiative forms part of a REDD+ readiness project,
the tools and lessons developed are also intended to
inform the efficient planning of the REDD + implemen-

tation phase.
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