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ABSTRACT

A flux tower with eddy covariance instruments was recently erected at Benfontein Nature Reserve (BNR) out-
side of Kimberley. An understanding of the landscape within the flux tower footprint, in this case natural
vegetation, is necessary to interpret the data collected by the eddy covariance instruments. The tower was
erected as part of the Expanded Freshwater and Terrestrial Environmental Observation Network (EFTEON)
infrastructure initiative to establish long-term monitoring platforms focused on socially relevant terrestrial
landscapes and their coupled hydrological systems. We sought to describe the vegetation within the flux
tower footprint to set a baseline of the vegetation in the landscape at the inception of the long-term monitor-
ing of flux measurements at BNR. Woody vegetation was surveyed in five square 1 ha plots while the herba-
ceous layer was sampled across 105 circular plots following the Socio-Ecological Observatory for Southern
African Woodland (SEOSAW) protocol. Woody vegetation was quantified in terms of abundance, diversity
and biomass, together with Size Class Distribution (SCD) methods to describe the woody vegetation struc-
ture. The herbaceous layer was described by species count, basal cover, biomass, and diversity which was
assessed using the Shannon-Weiner Diversity Index. Five tree species, dominated by Vachellia erioloba, were
found in the plots. Recruits (0 and 1 m tall) were significantly more abundant than large trees (1.2—9.5 m
high). The SCD for the woody vegetation yielded a Type Illa curve i.e. populations missing one or more size
classes, for all tree species except Ziziphus mucronata which yielded a Type IlIb curve representing a popula-
tion missing small sized trees. The herbaceous layer was diverse, consisting of 10 grass and 32 forb species.
Schmidtia pappophoroides was the dominant grass species in terms of count, basal cover and aboveground
biomass. Herbaceous biomass was two times higher than that of woody vegetation, with the North plot con-
tributing the highest biomass for herbaceous and woody vegetation. The results indicate that the vegetation
around the flux tower represents a wooded grassland, which is a type of a savanna. These vegetation data
will contribute to the interpretation of data collected by the flux tower instruments now and in the future.
Furthermore, long-term data collection in this reserve is needed to capture the woody vegetation dynamics

and its interaction with the herbaceous layer.
© 2023 The Authors. Published by Elsevier B.V. on behalf of SAAB. This is an open access article under the CC
BY license (http://creativecommons.org/licenses/by/4.0/)

1. Introduction

provisioning of non-timber forest products that are crucial for sus-
taining livelihoods (Shackleton and Shackleton, 2004). Describing

Vegetation plays a vital role in influencing landscape processes
such as acting as carbon sinks (Fang et al., 2007), supporting herbi-
vores, and preventing soil erosion (Sala and Paruelo, 1997). More-
over, vegetation provides essential ecosystem services, such as the
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and characterizing vegetation structure and diversity is therefore cru-
cial for long-term studies, including those which seek to understand
the interaction between atmospheric and terrestrial processes or the
long-term impact of climatic, hydrological, and land use change driv-
ers (Palmer et al., 2015).

Size class distribution (SCD) methodology as a proxy of woody
vegetation community structure has been successfully used in vari-
ous studies in the past (Condit et al., 1998; Gaugris and Van Rooyen,
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2007; Van der Merwe et al., 2019). These studies showed that popu-
lation characteristics such as structure, health, and direction (growth
or decline) can be determined from SCD analyses. Attributes such as
tree height and stem diameter are commonly used in SCD analysis.
Tree height can be affected by diebacks due to frost, herbivory, and
fire (Muller et al., 2016), resulting in increased variability. However,
tree height is still a useful variable in understanding woody vegeta-
tion structure.

Woody vegetation structure has been widely studied in South
Africa (Van der Walt and Le Riche, 1984; Gaugris and Van Rooyen,
2007; Seymour, 2008, 2009; Van der Merwe et al., 2019). In the arid
region, numerous studies on woody vegetation structure have been
conducted in the Kalahari region in the Northern Cape province
(Scholes et al., 2002; Van der Merwe et al., 2019). Usually, studies
only focus on the population structure of single species rather than a
comparison among multiple woody plants, with most attention being
given to the keystone species (Steenkamp et al., 2008), Vachellia erio-
loba, and its interaction with plant communities (Seymour, 2009).

In savanna ecosystems, woody and herbaceous vegetation co-
exist, resulting in a matrix of grasses, forbs and trees/shrubs. The
interaction between grasses and trees is competitive in nature,
whereby high tree cover leads to reduced grass biomass (Richter et
al., 2001). The herbaceous layer is often characterized and described
by species counts and biomass estimations using measuring equip-
ment such as disk pasture meters (Richter et al., 2001; Masunga et al.,
2013) or the clipping and weighing of dried grass and forb material
(Scholes et al., 2001).

Vegetation change is driven by various factors such as climate,
water availability, land use change, fire, and herbivory (Bond and
Midgley, 2012; Devine et al., 2017). Studies have shown a positive
link between increased woody vegetation biomass and carbon diox-
ide (CO,) across Africa (Stevens et al., 2017). Bush encroachment was
observed to not necessarily affect the species composition of the her-
baceous layer, even though it does have effects on the density, pro-
duction and grazing capacity (Richter et al., 2001). Other studies have
shown that fire and herbivory may reduce tree dominance in South
African savannas (Higgins et al., 2000; Langevelde et al., 2003; Ste-
vens et al., 2016) while also reducing the species diversity between
communities of herbaceous vegetation (Masunga et al., 2013). While
fire may increase vegetation mortality and reduce tree basal area
(Lehmann et al., 2014), it also reduces self-shading and competitive
pressure, which has a positive indirect effect on plant fitness (Zim-
mermann et al, 2010). Furthermore, herbivory influences species
composition of particularly the herbaceous layer. Studies have shown
that in semi-arid regions, high grazing intensity leads to reduced pro-
ductivity and abundance of perennial grasses (Pfeiffer et al., 2019).

The recently established Socio-Ecological Observatory for the
Southern African Woodlands (SEOSAW) protocols aim for long-term
woody and herbaceous vegetation surveys to be standardized across
savannas, dry forests, and thickets (The SEOSAW partnership, 2020).
Data collected following this protocol provides an opportunity to
assess various ecological processes such as vegetation change over
time and can also be used to ground truth remote sensing data. Data
from the SEOSAW initiative have been used in various studies where
ecological processes in woodlands across African countries, including
South Africa, were assessed (McNicol et al., 2018; Fayolle et al., 2019;
Godlee et al., 2020). A key feature of the protocol is that it includes
aspects of composition (number of species), structure (morphology
and signs of use or damage) and demographics (size classes), which
allows the measurement of aspects such as population structure, use
and biomass.

In November 2019, a paired set of eddy covariance instruments
was set up at Benfontein Nature Reserve under the auspices of the
Expanded Freshwater and Terrestrial Environmental Observation Net
work (EFTEON) Research Infrastructure (Feig, 2018). The towers were
established in the Savanna and a patch of Karoo vegetation. The flux
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towers are equipped with eddy covariance instrumentation for the
measurement of the exchange of CO, and water vapor (IRGASON),
atmospheric pressure, temperature and humidity, photosynthetically
active radiation, precipitation, wind speed and direction, net radia-
tion, soil moisture across the 25-75 mm depth and at 300 mm, the
soil heat flux and soil temperature. To fully understand and interpret
the parameters measured by the eddy covariance instruments, a
detailed vegetation survey around the footprint of the flux tower is
important since vegetation influences a portion of what is being mea-
sured by the instruments (Williams et al., 2012). Moreover, changes
in the parameters measured by the flux tower over the long-term
may lead to changes in the vegetation structure, diversity and bio-
mass of the landscape. For instance, an increase in CO, may lead to
increased woody vegetation (Stevens et al., 2017). Vegetation is also
likely to respond positively (i.e. increase in biomass) during periods
of increased precipitation and soil moisture (Berry and Kulmatiski,
2017). Soil moisture is tipped to be a limiting factor for vegetation
dynamics, particularly production, in drier areas such as BNR (Clev-
erly et al., 2016).

We implemented the SEOSAW protocol around the EFTEON
savanna flux tower as an initiative that forms part of establishing
long-term vegetation monitoring plots at BNR. We sought to describe
the vegetation within 250—300 m of the flux tower footprint to set a
baseline for the vegetation in the landscape on the inception of the
long-term monitoring of flux measurements at BNR. We achieved
this by assessing the woody vegetation structure (using SCD), abun-
dance, diversity, and biomass, while describing herbaceous species
abundance, basal cover, biomass and diversity. Basic vegetation infor-
mation will be required by the scientists using the data collected by
the eddy covariance instruments and this paper seeks to provide that
information.

2. Methods
2.1. Study site

The study was conducted in the BNR in South Africa (Fig. 1). This
reserve is owned by De Beers Consolidated Mines and was estab-
lished in 1891. At approximately 11 000 ha in size, the reserve is
located where the Nama-Karoo (Northern Upper Karoo), Savanna
(Kimberley Thornveld) and Grassland biomes meet (Mucina and
Rutherford, 2006). The land was initially purchased as a potential
mining site, however, it is now dedicated to wildlife conservation.
Semi-arid climatic conditions prevail, with a mean annual rainfall of
419 + 134 mm (Kamler et al.,, 2012). Thunderstorms are common in
summer and frost in winter. The Thornveld vegetation is an open
savanna system dominated by grasses (such as Schmidtia pappophor-
oides and Stipagrostis uniplumis) and forbs (e.g. Selago dinteri, Wahlen-
bergia spp.) (Mucina and Rutherford, 2006). Tree species such as V.
erioloba, Vachellia tortilis, Searsia lancea, and Senegalia mellifera are
found in the matrix of grasses and forbs while shrubs such as Ziziphus
mucronata, Ehretia rigida and Grewia flava are found mostly in clumps
under large trees (Mucina and Rutherford, 2006).

2.2. Data collection

2.2.1. Woody vegetation

Plot design and data collection were done following the SEOSAW
protocol, https://seosaw.github.io/manuals.html, thus we do not
expand greatly on them. In 2021 we surveyed five square-shaped
1 ha plots placed in the four cardinal directions, and one plot at the
center at the savanna flux tower (Fig. 1). The plots in the four-cardi-
nal directions were centered 100 m away from the tower to cover
the radius of the flux tower footprint.

We recorded woody plant species to investigate diversity and the
number of individual trees to account for abundance per species. For
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Fig. 1. Benfontein Nature Reserve (B) in South Africa (A). Plot design and location of the Expanded Freshwater and Terrestrial Environmental Observation Network (EFTEON)
savanna flux tower (C). The labels in the plot represent: N- North plot, S- South plot, E- East plot, W- West plot and C — Center plot.

each large tree (>1 m in height), stem circumference and tree height
were measured. Tree height was measured using an extendable mea-
suring rod, and stem circumference was measured using a tape mea-
sure at 300 mm above the soil surface. Recruits (0 and 1 m in height)
with stem diameter of <50 mm were also sampled, however, only
the height was measured for these individuals. Each large tree was
marked with an aluminum metal tag and the location of all the trees
was marked using a Global Positioning System (GPS) at an estimated
accuracy level of 5 m.

2.2.2. Herbaceous vegetation

The SEOSAW protocol was also used to guide the herbaceous veg-
etation sampling. Grass and forb species were sampled across the
same 1 ha plots that were used to sample the woody vegetation. A
total of four 25 m transects running in four cardinal directions were
established in each 1 ha plot. Similarly, to the placement of the
woody vegetation plots, the transects were centered 100 m away
from the flux tower. In each transect line, five circular plots of a 1 m
radius were established 5 m apart from each other (refer to SEOSAW
Grass sampling protocol for details). In each circular plot, diversity
was assessed and basal cover estimated. For every center point of
each transect (i.e. third plot) grasses and forbs were clipped in sub-
plots with an area of 0.25 m? and dried to a constant mass and
weighed to obtain dry biomass. A total of 105 circular plots were
sampled and 25 subplots clipped to determine dry biomass.

2.3. Data analysis

2.3.1. Diversity, abundance, and height of woody species

Woody species abundance was calculated by adding the num-
ber of individuals for each species in the plots. Mean height was
calculated at three levels (i.e. overall, large trees and recruits).
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‘Overall’ mean height represents the average height of all individ-
uals (recruits and large trees) per species in all the sampled plots.
‘Large trees’ mean height is the average height of all the large
trees per species in the sampled plots. ‘Recruits’ mean represents
the average height of all individuals per species between 0 and
1 m in height.

2.3.2. Population structure of woody species

Size class distribution (SCD) was used to examine the population
structure of the species. However, the population structure of Sene-
galia mellifera could not be analyzed due to an insufficient number of
individuals encountered in the plots. All the data were combined and
SCD analysis was done using the totals per 5 hectares. The SCD was
based on tree height and each species was assigned its own height
categories since the maximum height varied between species. Most
of the trees were in the 0 and 1 m class; thus, this range was
further subdivided into finer categories in the following sequence:
0-0.1, >0.1-0.2, >02-03, >03-04, >04-05, >05-0.6,
>0.6-0.7, >0.7-0.8, >0.8-0.9, >0.9-1, starting with class 1 and
ending with class 10.

The population structure of each species was described and inter-
preted based on the four types of population curves defined by Gau-
gris and Van Rooyen (2007). Type I is an inverse J-shaped curve
representing a growing population, dominated by small size trees
with few large individuals. Type II represents an ideal population
structure in which there are few small sized individuals. Type III is
divided into Type Illa and Type IlIb. The Type Illa curve is similar to
the Type I curve; however, the population is missing one or more
size classes. Type llIb represents a population that is missing small
size classes and gaps where other size classes may be missing in the
population. Type IV forms a bell-shaped curve with one or two peaks,
representing an abnormal range of size classes.
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2.3.3. Diversity, abundance, and basal cover of herbaceous species

A Shannon-Weiner Diversity Index (H) was used to calculate her-
baceous species diversity. The index was calculated in R statistical
software, using the Biodiversity function from the Vegan package
(Oksanen et al., 2007). Shannon-Weiner Diversity Index is commonly
used in many ecological studies to assess the biological diversity of a
community (Di Bitetti, 2000).

Abundance of each species was calculated by adding the number
of individuals for each species in the plots and mean count per spe-
cies was calculated per hectare. Mean, standard deviation and error
were calculated using Microsoft Excel for the basal cover of all the
grass and forb species.

2.3.4. Biomass estimates

Aboveground biomass (AGB) was estimated for both herba-
ceous and woody vegetation. Woody vegetation AGB was esti-
mated per plot using an allometric equation by Chave et al.
(2014). This equation uses tree height, diameter and wood den-
sity as key variables that influence the biomass of trees. Tree
stems with a diameter of less than 50 mm were excluded from
the tree biomass estimation. Herbaceous vegetation biomass was
estimated by drying and weighing the clipped grass and forb
material. The clipped material was collected in brown paper
bags and dried in an oven at 60 °C for 24 h before being
weighed on a digital scale. Herbaceous biomass was estimated
by converting the weighed grass and forb material to mass per
unit area (tons/ha).

Overall, the herbaceous and woody vegetation yielded data that
were not normally distributed, and a Wilcoxon signed rank test was
used to assess the differences in biomass contribution. Analysis of
variance (ANOVA) was used to test for significant differences in
biomass contribution among the 1 ha plots for both the woody
and herbaceous vegetation. A Tukey Honest Significant Difference
(TukeyHSD) was used to further interrogate mean biomass difference
between plots. The statistical analysis was all done in R statistical
software using the stats package.

3. Results
3.1. Diversity, abundance, and height of woody species

A total of 1007 individual trees (~200/ha) consisting of five spe-
cies (V. erioloba, V. tortilis, Searsia lancea, Z. mucronata and Senegalia
mellifera) were recorded in the five 1 ha plots. Most (95.9 %) of the
individuals were recruits while 4.1 % were large trees. Vachellia erio-
loba had the highest tree height for the large trees while Searsia lan-
cea had a higher overall mean height (Table 1). Only one large
individual of V. tortilis was found in the sampled plots and only three
Senegalia mellifera individuals, thus mean height could not be calcu-
lated for these two species.

Table 1

South African Journal of Botany 162 (2023) 353—359
3.2. Population structures of woody vegetation

The overall height SCD curves indicated a large number of individ-
uals in the size class that was less than 1 m tall and sharply declined
as the height classes increased (Fig. 2A). The pattern resembles a
Type llla population structure for V. erioloba, V. tortilis and Searsia lan-
cea while Z. mucronata resembles a Type IlIb. The size class distribu-
tion of individuals that fell within the 0 and 1 m recruiting group
yielded Type IlIb population structure curves for all the tree species
(Fig. 2B).

3.2.1. Diversity and abundance of herbaceous vegetation

A total of 10 grass and 32 forb species were found in the sampled
plots. Of the 32 forb species, seven were unidentified due to the lack
of identifiable features in these species at the time of the survey.
Such species are indicated by a collector’s name i.e. TRBM followed
by a specimen collection number. Schmidtia pappophoroides was
most abundant when compared to all the other grass and forb species
(Supplementary Table 1).

The Shannon-Weiner Diversity Index (H) indicated that the sam-
pled plots were diverse. Comparison of diversity among the sampled
plots showed the North (H = 1.7), West (H = 1.6) and Center (H = 1.6)
plots had a higher diversity compared to the East (H = 1.2) and South
(H=1.1) plots.

3.3. Basal cover

Schmidtia pappophoroides had the highest basal cover compared
to all other grass species in the sampled plots, with an average of
9.96 % (Table 2). The second highest basal cover was for Stipagrostis
uniplumis with a distinctly lower 2.73 % average basal cover. Forb
species contributed an average of 0.2 % to the overall herbaceous
basal cover in the sampled plots.

3.4. Biomass estimates

Overall, the herbaceous vegetation contributed an average of
1.50 + 2.20 tons/ha of AGB to the sampled site while woody vegeta-
tion contributed 0.74 + 0.78 tons/ha. Herbaceous contribution to
AGB was higher than that of the woody vegetation, however, this dif-
ference was not significant (W = 1633.5, p > 0.05). Of both woody
and herbaceous vegetation, V. erioloba and Schmidtia pappophoroides
contributed the most to the AGB respectively (Supplementary Tables
2 and 3).

At plot level, there was no significant difference in mean AGB for
woody vegetation (F = 2.473, df = 4, p > 0.05), however, a TukeyHSD
post hoc analysis showed that the North plot (1.84 + 1.09 tons/ha)
had a significantly higher mean woody biomass compared to the East
plot (0.44 + 0.69 tons/ha) (p < 0.05) (Fig. 3A). The herbaceous dry
biomass was not significantly different across all the plots despite
having a higher contribution from the North plot (F = 0.732, df = 4;
p > 0.05) (Fig. 3B).

Mean height (m) for each woody species found at the Expanded Freshwater Terrestrial Environmental
Observation Network (EFTEON) savanna flux tower site at Benfontein Nature Reserve, South Africa.

Species name Total number

Mean height (m)

of individuals

Overall (large trees

Large trees (>1 m Recruits (<1 m

and recruits) in height) in height)
Vachellia erioloba 520 0.49 6.39 0.15
Vachellia tortilis 391 0.22 - 0.21
Ziziphus mucronata 58 0.40 2.70 0.23
Searsia lancea 35 0.63 2.27 0.22
Senegalia mellifera 3 - - _

- not calculated.
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Fig. 2. Height class distribution of four species per five hectares at Benfontein Nature Reserve, South Africa. The set of four curves in (A) shows the overall height distribution of all
trees while (B) shows height distribution of recruits (<1 m in height).

4. Discussion

The vegetation around the EFTEON flux tower can be described as

Table 2 o ‘ a sparsely wooded grassland, which is a type of savanna. The land-

Rooted basal cover (%) contribution by herbaceous species sam- scape consists of a well-developed layer of herbaceous vegetation
pled at Benfontein savanna site, Benfontein Nature Reserve, South c . . . A

and sparsely distributed woody vegetation. Woody species richness

Africa.
in the plots around the flux tower consisted of five tree species, with
Species Basal cover (%) V. erioloba being the dominant and most abundant tree followed by
Mean  SD SE V. tortilis. Although the latter had a high number of individuals, only
— - one large tree was present in the South plot. The species found in the
Schmidtia pappophoroides 9.96 6.61 0.66 lot t th i-arid t t BNR (S 2008
Stipagrostis uniplumis 273 213 041 plots represent the semi-arid savanna trees a ( eymour, ).
Pogonarthria squarrosa 1.49 111 0.19 However, some other common shrub species such as E. rigida and G.
Aristida congesta subsp. congesta 0.73 0.98 034 flava were not found in the sampled plots. Ehretia rigida and G. flava
E”ﬁms“'ls l‘;lhm;';ia”ﬂ 244 193 027 were observed to occur ~300 m away to the south of the sampled
Bulbostylis hispidula 0.36 031 0.08 ‘e . : . .
Aristida congesta subsp. barbicollis 152 097 043 plpts, raising c.1L.1est10ns. regarding the recrgltment, seed dlspgrsal and
Heteropogon contortus 2.00 - - climatic cc?ndltlons suitable for the survwal .of these species. Both
Setaria verticillate 0.13 006 003 these species are palatable to browsers including cattle and antelope
cf. Brachiaria nigropedata 0.10 - - (Owen Smith and Cooper, 1987). Their absence may be related to
Forbs 022 050 003 land use history. The presence, sometimes at high densities, of Datura
Total 2167 1458 245

ferox below larger trees also indicates herbivore trampling and
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Fig. 3. Mean biomass (& SD) of (A) woody and (B) herbaceous vegetation at 1 ha plot level at Benfontein savanna site, Benfontein Nature Reserve, South Africa. Letters indicate sig-

nificant differences between the plots.

dunging in shade patches. Furthermore, the absence of E. rigida and G.
flava in our plots may be due to subtle differences in soil depth as
well as nutrient and water availability, which requires further inves-
tigation.

All tree species yielded Type Illa curves except Z. mucronata which
exhibited a Type IlIb curve. Type Illa curves are considered to show
periodic and irregular seedling establishment that is driven by rain-
fall and herbivory and/or the impact of fire on the individual small
trees (Gaugris and Van Rooyen, 2007), which is common for long-
lived woody plants in semi-arid regions (Schweiger et al., 2020). Fur-
thermore, Type Illa curves can also represent populations that are
heavily disturbed through harvesting, lack of pollinators and seed
dispersal agents, and suffer from the destruction of seedlings by ani-
mals (Peters, 1996). The BNR is a protected area, thus harvesting of
trees in recent time would not affect the seedling establishment nor
the large tree population, however, it is unknown if harvesting took
place in the past given that V. erioloba provides quality fuelwood.
Natural processes such as competition for water, herbivory, land use
and fire drive the population structure in the reserve (Seymour and
Huyser, 2008). Recruits, it is postulated, invest in capturing resources
to then shoot out of the fire trap and outgrow grasses and other tree
individuals into adulthood (Bond and Midgley, 2000). However, a
study by Seymour et al. (2022) at BNR showed that over a 15-year
period, V. erioloba saplings’ mean height only increased by 45.4 mm,
suggesting that this woody species can sometimes be trapped in the
sapling stage for a long time before becoming large trees.

Fire has been actively excluded in the BNR with only infrequent
fires occurring. The most recent fires (prior to sampling) occurred in
September 2019, burning a portion of the South and East plots in our
study area before sampling. On 28 September 2021, a large fire swept
through the area after the sampling for this study had been con-
cluded. None of the trees experienced fatal damage from the 2019
fire, however, the 2021 fire killed some of the large trees (pers. obs.)
and a further significant fire occurred on the 9th of September 2023,
with further large tree mortality expected.

The herbaceous vegetation was diverse across all the sampled
plots, indicated by the Shannon-Weiner Diversity Index values of
greater than 1. The dominant and most common grass species was
Schmidtia pappophoroides which also had the highest mean basal
cover, followed by Stipagrostis uniplumis. Basal cover is deemed to be
a good index for dominance as it directly links to both biomass and
peak leaf area (Scholes et al., 2001).

Following a good rainfall year, the standing mean AGB at the Ben-
fontein was 1.22 (£ 1.85 tons/ha), which is below the AGB estimated
in other parts of South African savannas (Nickless et al., 2011; Odipo
et al., 2016). Low AGB is typical for low vegetation areas, particularly
grass or shrubs (Odipo et al., 2016), and the savanna flux tower is
located in such a landscape where large trees are sparsely distributed
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in a grassy matrix, indicative of a wooded grassland. Amidst climate
change where increased CO, promotes woody plant densification
(Bond and Midgley, 2012), long-term monitoring is needed to track
the changes in AGB at the site and the dynamics of V. erioloba as it is
a keystone species, and if its population structure is altered it can
lead to compositional and functional changes in savanna systems.

The mean ratio of woody to herbaceous biomass in the savanna
system of the BNR is 0.74 + 0.78 to 1.50 + 2.20 tons/ha indicating the
large contribution by the herbaceous layer to the AGB. This area is
managed as a nature reserve where natural processes shape the land-
scape. Deviations in the woody to herbaceous biomass ratio may be
indicative of disturbance such as woody encroachment, excessive
grazing, or changes in amount and/or seasonality of rainfall.

5. Conclusion

We conclude that the EFTEON eddy covariance flux tower is
located in a sparsely wooded grassland within the Savanna Biome,
given that the herbaceous vegetation contributed more AGB when
compared to the woody vegetation although the contributions were
not significantly different. The system is dominated by the sparsely
distributed tree, V. erioloba, and the abundant perennial grass
Schmidtia pappophoroides which are the primary contributors to AGB.
This vegetation description should contribute to an improved under-
standing and interpretation of eddy covariance instrument measure-
ments now and in the future. Furthermore, our study sets a baseline
for the long-term monitoring of woody and herbaceous vegetation at
BNR.
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