SUPPLEMENTAL MATERIAL

A description of the ground sites imaged as part of the UAVSAR, LVIS, SETHI and F-SAR

acquisitions in 2015 and 2016 is provided below.

Mondah Forest covers an area of 6747 ha of which 20% is protected (Lachenaud et al., 2013).
Originally established as a timber production forest and research area in 1934, it lies on the
Libreville peninsula, 20 km north of the center of the capital Libreville (Walters et al., 2016).
Mondah Forest is the main forested area in the region with a mean tree species richness of about
55 species per hectare, but is highly dependent on disturbance status (Labriere, 2018).

The Mondah Forest ecosystem is characterized by high endemism due to the overlap of two
forest types, very wet forest in the northwest and drier forest in the south and east of the country
(Lachenaud, 2013). The ecosystem, which extends between the Libreville peninsula north into
Equatorial Guinea (Vande Weghe, 2005), is characterized by rivers and valleys that create
variation in both climate and vegetation types. Mondah Forest has been inhabited at least since
3400 BP (Clist, 2005) and exploited for forest resources at least since the 1400s (Patterson, 1975).
Human disturbance has degraded the forest so that 55% of the area is classified as secondary
forest (Nziengui et al., 2008). Moreover, due to its proximity to Libreville, the Mondah Forest
area experiences the highest deforestation rate of the entire country (Hansen et al., 2013).

Several field plots were established in Mondah Forest between 2009 and 2016 airborne Lidar

data is also available (Silva et al., 2018). Plot data collected before 2012 are available through



AfriTRON (Lewis et al., 2009), while field data collected as part of AfriSAR are described below
and available through the NASA Oak Ridge DAAC. The area was imaged by SETHI, F-SAR, UAVSAR

and LVIS.

Lopé National Park covers an area of 494,800 ha and is the first protected area in Gabon,
originally established as a wildlife reserve in 1946 and then gazetted as a national park in 2002
(Mitchard et al., 2012). Lopé is known for its diverse bird and mammalian fauna, including forest
elephants and western lowland gorillas. Elevation ranges from 72 to 980 m above sea level (asl),
with slopes exceeding 20% in almost a quarter of the park. Closed-canopy tropical rainforest
covers most of the park and its surroundings, with the exception of the most northern part that
is composed of savanna and a mosaic of low-AGBD forest types including Okoumé (Aucoumea
klaineana) and open canopy Marantaceae. During the Last Glacial Maximum, savanna covered
the entire park area, but forest expanded and continues to expand into the savanna due to
increasing precipitation (White, 2001). Tree species richness is an average of 35 species per ha,
but varies largely between forest types (Labriere, 2018).

Lopé is the best studied forest site in Gabon with multiple permanent and semi-permanent
field plots, including 12 new plots (9 of 1 ha and 3 of 0.5 ha) established by ESA as part of AfriSAR
in 2016 (Labriere et al, 2018). The area was imaged by SETHI, F-SAR, UAVSAR and LVIS and

airborne scanning Lidar in 2015 (Pardini et al., 2018; Silva et al., 2018)).



Mabounié and the Lower Ogooué: Mabounié is located in the Lower Ogooué River Basin, a
Ramsar site (a wetland of international importance) that comprises a vast alluvial plain about 200
km long and 70 km wide. The Basin is covered in dense forest, alluvial lakes, flooded forests,
wetlands and savannas and supports high animal biodiversity, including several threatened
species. Tree species richness is about 55 tree species per ha (Labriere et al., 2018) and the site
is commonly used for floodplain agriculture. Airborne Lidar data was collected over Mabounié in
2011 (Labriere et al., 2018), and twelve 1-ha field plots were surveyed by the IRD (Institut de
Recherche et de Développement) in 2012 (Bastin et al., 2015). The area was imaged by UAVSAR,

F-SAR and LVIS.

Rabi is a 25-ha permanent plot managed by the Smithsonian CTFS-GEO (Center for Tropical
Forest Science Global Earth Observatory) ForestGEO program situated within the Shell Rabi Oil
Concession (Anderson-Teixeira et al., 2015). It is located in the Gamba Complex of protected
areas (see detailed description below). Within the 25-ha Rabi plot, every tree greater than 1 cm
in diameter at breast height (130 cm) was measured to evaluate the contribution of small
diameter trees to the abundance and distribution of small trees (Memiaghe et al., 2016).

Rabi was selected as one of the joint ESA/NASA sites because of the availability of field
measurements from 2012 and ALS data from 2015 (Silva et al., 2018). For AfriSAR, the area was

imaged by F-SAR, SETHI, UAVSAR and LVIS.

Pongara National Park is located on the southern bank of the Komo Estuary, close to

Libreville. The park covers an area of 87,000 ha and is covered primarily by mangroves and some



terra firma rainforests (Dauby et al., 2008). As with much of the coastal forests in Gabon, the
upland forests and their composition have not been well studied, although there are reports of
high levels of plant endemism (Lachenaud et al., 2013). Pongara protects leatherback turtle
nesting grounds and mangroves: Gabon hosts 30% of the global population of leatherback turtles
(Bourgeois et al., 2009) and some of the tallest mangroves in the world, with individual trees

attaining 65 m (Simard et al., 2019). This area was imaged by UAVSAR, F-SAR and LVIS.

Akanda National Park is situated to the northeast of Libreville, adjoining the Mondah Forest.
The park is 54,000 ha in area and comprised primarily of mangrove forests, mudflats and the
waters of the Corisco Bay, although some terra firma forests are also present. As with Pongara
National Park, Akanda harbors important feeding and nesting habitat for four sea turtle species
and is home to the largest population of migratory birds in Gabon (Lachenaud et al., 20133;
Vande Weghe, 2005). This area was imaged by LVIS and UAVSAR as part of the Mondah flight

lines, but no Akanda-specific field measurements are available to our knowledge.

The Gamba Complex of Protected Areas is the largest protected area in Gabon, covering
5329000 ha or about 4% of Gabon (Memiaghe et al., 2016). The protected areas within the
Gamba Complex include the Loango and Moukalaba Doudou national parks and the Iguela, Sette
Cama and Ngove-Ndogo protected hunting domains. The Gamba Complex is located in the
southern portion of Guineo-Congolian forest type, which includes swamp and mixed moist semi-
evergreen forest types (M.E. Lee et al., 2006). Loango National Park, in particular, is famous for

its mosaic of habitats from beaches and dunes to littoral forests, coastal scrub, mangroves,



extensive permanently- and seasonally-inundated forests, upland forest, rocky outcrops, various
stages of secondary forest, and prairies. It has a high concentration of megafauna, including
elephants, buffalos, hippopotami, gorillas and leopards (Lee et al., 2006). The coastal area of the
Gamba Complex, within Loango and Sette Cama was imaged only by UAVSAR. No known field

measurements were available.

Mouila is located in southwest Gabon, at the northern limit of the Western Congolian Forest
Savanna Mosaic Region. The Mouila sites include the government leased Olam oil palm
concessions consisting of Mouila Lots 1 (ML1, 35,300 ha) and 2 (ML2, 31,800 ha) in which Palm
agriculture was initiated in early 2013 and 2014, respectively (Burton et al., 2017). ML2 is an old
timber concession composed mainly of selectively logged, lowland mixed tropical forest. The
concession consists of relatively flat plains to be developed for palm agriculture, with the
remaining plains and plateau designated as High Conservation Value Forest due to its unique
structure and biodiversity. This site was flown by UAVSAR only, and previous airborne Lidar data
were acquired in 2011 (Burton et al., 2017). Field measurements belong to the Government of

Gabon.

Transects: In addition to the sites described above, LVIS flew several long transect flight lines:
the ‘Biomass Gradient line’ from east to west following the dense forest to savanna gradient; this
line also transects the UAVSAR Lower Ogooué acquisitions. Two additional east-west lines cross
over the Minkébé National Park in the far north of the country, while a long north-south line

crosses over Lopé National Park. The aim of the long transects was to record additional variability



in canopy height across the country. In addition, the east-west data will be used as calibration
data for the GEDI mission, which will be in a north-south orbit, and therefore, cross over the east-

west line during several GEDI orbits.
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