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Fig. 1 - View of countries involved in the project Monitoring and assessment of Central African forests, sponsored by GMES and Africa. 2D view
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Run in the framework of GMES and Africa, the SEFAC project (Suivi et évaluation des foréts d'Afrique Centrale) is dedicated to the monitoring and
assessment of Central African forests. It is managed by a consortium led by AGEQS (Gabonese Agency for Space Studies and Observation).

According to the presentation of the project: "the actions envisaged by the AGEOS consortium should make it possible to achieve the following
objectives:

o o produce products and basic information in the form of relevant indicators of the state of forests in Central Africa from earth observation
data;

o To ensure the dissemination of the extracted products, information and indicators to as many beneficiaries and users as possible;

o Ensure the appropriation by the greatest number of beneficiaries and users of the data, tools, information and indicators extracted;

e Ensure training and capacity building of consortium partners and associates as well as other stakeholders in the use of Earth observation
data".


https://www.sentinelvision.eu/hyperlook/2b38941f23b645efaff76713d43a069d
mailto:svp@visioterra.fr
https://www.sentinelvision.eu/hyperlook/2b38941f23b645efaff76713d43a069d
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig01.jpg
https://sefac-gmes.blogspot.com/p/le-projet-sefac.html

Fig. 2 - 52 [23.1.2015] - View of the forest of Southern Chad, near the western part of its border with the Central African Republic. 2D view
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The identified end users of SEFAC "are primarily national structures working on the environment, notably the General Forestry Directorates, NGOs,

research laboratories, local authorities and ministries responsible for designing public policies on forest and water resource management." For these
end users, the expected results are:

" Spatial indicators;

Cartographic products and publication of the State of Forests and Protected Areas with a focus on consolidated information from Earth
Observation (EO] data;

Sharing knowledge with users at regional level to optimise decision making through the establishment of a GEOportal;
Capacity building in remote sensing and especially in the use of the different Sentinel data;

Publication of the State of Forests and Protected Areas, which promotes the sustainability of data collection and processing, for informed
decision-making".

2D view

Fig. 3 - 52 (26.11.2021) - View of the same area 5 years later almost day to day, large forested areas have been cut.
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In order to reach these goals, several activities are managed:



https://www.sentinelvision.eu/hyperlook/0ab007ffd1254e93ab6d2a64b006b2f6
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig02.jpg
https://www.sentinelvision.eu/hyperlook/771b63503baa41519c8cca08bf678acd
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig03.jpg

"Production of basic data and indicators on Central African forests (land cover, forest cover, biomass, wetlands, mining activities, agricultural
activities);

Data organisation and dissemination (database, spatial data infrastructure);

Popularisation and appropriation of the products and services developed [website, SMS alert system, mobile application, user training,
communication media, communication operations);

Training and capacity building (student training, continuous training of staff, improvement of university teaching}'.

Fig. 4 - S2 - NDVI (red: 23.11.2015; green: 26.11.2021; blue: 23.11.2015) - The deforested areas appear in magenta with this processing. 2D
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This multitemporal view shows the Normalized Difference Vegetation Index (NDVI) computed on the Sentinel-2 image acquired on 23 November
2015 in the red and blue bands, on the Sentinel-2 image acquired on 26 November 2021 in the green band.

In the areas where the vegetation cover has decreased between these five years, the NDVI decreases in the green band which shows in purple in
the composite above. Where the vegetation has increased, it shows in green.

Large areas, mostly on the Chadian side of the border, appear in purple, indicating the a loss in the forested areas. Since these images have been

acquired before the fire season, the forests are near their maximum extent and the loss of forest cover is caused by conversion to agriculture which
is perennial rather than forest fire which varies from one year to the next.


https://www.sentinelvision.eu/hyperlook/cca01e34bde74112a5d17a5b1f29b512
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig04.jpg

Fig. 5 - S1 - VV Polarisation (red: 06-30.11.2015; green: 04-28.11.2021; blue: 06-30.11.2015) - Multitemporal process using radar images to highlight
deforestation.
2D view
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This multitemporal view shows the VV polarisation computed on the mean of Sentinel-1 images acquired on 06, 18 and 30 November 2015 in the
red and blue bands, on the mean of Sentinel-1 images acquired on on 04, 16 and 28 November 2021 in the green band.
In the areas where the vegetation cover has decreased between these five years, the VV backscattering decreases in the green band which shows
in purple in the composite above. Where the vegetation has increased, it shows in green.
Tt confirms the areas detected in the optical images are similar with the areas detected in the radar images. The advantage of the radar images is
their ability to be acquired though clouds at the cost of a more difficult photo-interpretation.

Fig. 6 - 51 (23.10.2015 - 16.11 01] - View of an area nearTandoungana in Ga ‘ _ D view
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Near Tandoungana in Gabon, several roads are visible within the area enc
to be converted to agriculture, mostly to large-scale palm oil plantations.



https://www.sentinelvision.eu/hyperlook/678c4e7692634716b33d42d711fa7f04
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig05.jpg
https://www.sentinelvision.eu/hyperlook/2a781bdcb30e4072b40c06d5765b59e1
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig06.jpg

1) - The whole cyan-delimited area shows a rectangular pattern due to large-scale agriculture. 2D animatio
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ea. It is caused by the transformation of this forested area in large-scale agriculture
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Agro-industry areas show in orange within the cyan polygon. The dark brownish areas correspond to the loss of forest cover, mostly caused by
forest fires.



https://www.sentinelvision.eu/hyperlook/e3f71084db1843379317895e458a54f3
https://www.sentinelvision.eu/hyperlook/bb7679b0d0da418b8dfb8ac0a7fc8ec9
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig07.jpg
https://www.sentinelvision.eu/hyperlook/c453f8354f444cb7b82740f52445feb0
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig08.jpg
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This multitemporal view shows th on the mean of Sentinel-1 images acquired on 23 October, 04 and 16 November 2015
in the red and blue bands, on the mean of Sentinel-1 images acquired on on 27 October, 08 and 20 November 2021 in the green band.

In the areas where the vegetation cover has decreased between these five years, the VV backscattering decreases in the green band which shows
in purple in the composite above. Where the vegetation has increased, it shows in green.

It shows burnt areas that had low backscattering in VV polarisation in 2015 have been converted to agriculture which increased their radar
backscattering in 2021.
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ish areas show deforested land. At south of the largest polygon, an area

yellow, more greenish (VH polarisation) and less reddish (VV polarisation) than the surrounding forest. It can be inferred it is a large agriculture
plot.
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https://www.sentinelvision.eu/hyperlook/c0923111784a4aee808e6f8ac27672a8
https://www.sentinelvision.eu/hyperlook/6ea336a7b4584ac6b7d0d477d014f9e7
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig09.jpg
https://www.sentinelvision.eu/hyperlook/8a4a436bd6a64f1d9ecdc6300c890ee8
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig10.jpg

2D animation 2D view

Senye, Equatorial Guinea
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https://www.sentinelvision.eu/hyperlook/1e3d122e02a04f47873b2ef23fd4d173
https://www.sentinelvision.eu/hyperlook/9ce8e672e8d44fbc961f7db3b32f80a5
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig11.jpg
https://www.sentinelvision.eu/hyperlook/43c1298d1028469c8ca5d37796181722
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig12.jpg

Fig. 13 - S1 (22.06.2021-16.07.2021) - On this radar image acquired in 2021, this area is covered by a plot of similar colour and texture as on fig.11.
2D animation 2D view
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Fig. 14 - S1 - VH polarisation (red: 28.03.2020-21.04.2020; green: 27.05.2020-08.06.2020; blue: 28.03.2020-21.04.2020) - An area detected in 2020
by FLEGT Watch.
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The above site are, developed by VisioTerra. It makes use of

systematic Sentinel-1 acquisitions to allow regular monitoring of Western and Central African forests. Developed during the year 2018 according to
the user specifications of CIDT and Tropenbos International, FLEGT Watch is operational since January 1st, 2019.

When a deforestation event is detected in an area to be monitored, FLEGT Watch Web warns the observers in that area. They can comment on the
event and decide to go and check the reality on the field with a mobile FLEGT Watch App for smartphones that allows them to organize field

missions, collect in-situ observations and share them with the community.



https://www.sentinelvision.eu/hyperlook/60fce3a76b64489d8af5434c7ece4cb5
https://www.sentinelvision.eu/hyperlook/ac96b3a8f227441298efdde6d3e8269c
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig13.jpg
https://www.sentinelvision.eu/hyperlook/68824c5a282842c7957090108acbea16
https://www.sentinelvision.eu/hyperlook/73e25bc8ac8d41749a841c44c0f646d8
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig14.jpg

Previous examples showed large deforested areas between images acquired several years apart. In contrast, FLEGT Watch uses short series of
consecutive images to find even small scale loss of tree cover with a high temporal resolution.

Fig. 15 - S2 - NDVI (red: 2020.03.27; green: 2020.05.16; blue: 2020.03.27) - The detected deforestation near Ndokbassaben in Cameroon confirmed
by Sentinel-2.
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The SEFAC project uses the Central Africa Forest Warning System (CAWFS) developed by African EQ Services. Tt allows users to make multiyear time
series of indicators of their choice such as vegetation indices, active fire fronts or burnt area indices inside an area of interest.

The large decrease of NDVI between the end of March 2020 and mid May 2021 is shown in magenta in the image above. CAWFS allows to follow
the evolution of an area of interest, to discriminate causes of change in land cover, whether they are converted to bare soil, agriculture, temporarily
burnt of flooded.

Fig. 16 - S2 (27.03.2020) - 2D view

Optical view of the area at the end of March 2020 before the detected deforestation.
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https://www.sentinelvision.eu/hyperlook/a08f82e2f0504ae5a068f5e8ab25cb14
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig15.jpg
https://www.sentinelvision.eu/hyperlook/fef1ad59b3ee473d96dd00858348288e
https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig16.jpg
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The views expressed herein can in no way be taken to reflect the official opinion of the European Space Agency or the European Union.
Contains modified Copernicus Sentinel data 2021, processed by VisioTerra.
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More on European Commission space:

o4
More on ESA: -0 , YouliMif: S-1 website S-2 website S-3 website
More on Copernicus program: @ , Tﬂ“ TllhE Scihub portal Cophub portal Inthub portal Colhub portal
More on VisioTerra: & , 'ﬁ]“ Tube Sentinel Vision Portal Envisat+ERS portal Swarm+GOCE portal CryoSat portal
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https://www.sentinelvision.eu/gallery/download/3a52bf3b59834c398efc751f8b36adc4/fig17.jpg
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