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Introduction

The Malopeni site is the second flux site
In the Kruger National Park, South Africa,
and has been operational since August
2008. This site represents a hot, dry
savanna dominated by the low, multi-
stemmed tree Cholophos-permum
mopane. This poster gives details on the
site characterization.

The Malopeni flux site is located within
the Kruger National Park, South Africa, 15
km NE of the town of Phalaborwa. It is
located at a latitude of 2349'57.14”’S and
a longitude of 31°12'51.70”E. The altitude
of the site is 384m above sea level.

Fig. 1. Flux tower at
Malopeni, Kruger
National Park. This
picture was taken at
the end of the dry
season (October
2008). The eddy co-
variance sensors are
mounted at a height of
7m on the wooden
mast, which can be
pivoted down for
calibration purposes.
The meteorological
sensors are mounted
at 4m. The data-
loggers and batteries
are housed in a
converted safe, to
protect them from
animals, fire and thetft.
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Solls

The underlying geology of the site is Archaean
Basement granites and gneisses (Cleverly &
Bristow (1979). The site occurs on shallow sandy
loam luvisol (alfisol) soils (Fig. 2). The details of
the soll analysis at this site are found in Table 1.

Fig. 2. Soll profile typical of the Malopeni flux
site. The soll is dark red in colour and rocky
material is found 20cm and deeper.

Table 1: Soil analyses for samples obtained at the Malopeni flux site. Values in brackets indicate the

standard error. The 0-20cm layer had a sample size of 5, and the 20-40cm layer had a sample size of 4.

Soll Fine Soil Component | Gravel Bulk C N Cations and Cation Exchange Capacity
Depth (<2mm in diameter) | Fraction | Density | mg/g | mg/g | (cmol(+)/kg)
0
(&), Sand | Silt Clay (%) L] Ca* | Mg?t | K* Na" | % Base
(%) (%) (%) Saturation
0-20 | 75.8 124 | 9.5 20.2 1.40 438 |[0.27 |[3.46 | 1.86 | 0.64 | 0.03 | 71.78%
(0.88) | (0.69) | (0.63) | (6.76) (0.04) (0.13) | (0.05)
20-40 | 70.6 13.3 14.2 | 57.4 1.49 421 (033 |[3.76 | 221 | 0.45 | 0.05 | 65.73%
(1.11) | (0.80) | (0.64) | (8.63) (-) (0.19) | (0.17)

Vegetation

The dominant species at the Malopeni
flux site is Colophospermum mopane,

A making up approximately half of the
woody biomass at the site. Combretum
apiculatum is also abundant, followed
by Acacia nigrescens (Table 2). The
mean tree height at the is 5.3m and
tree cover is approximately 30%.
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Fig. 3. (a) Typical plant species at
the Malopeni flux site. The trees in
this image are Colophospermum

mopane.

(b) Plot of grass and forb species
percentage dry mass contribution at
the Malopeni flux site.

Table. 2. Tree analysis of three dominant species at the Malopeni flux site. Values in brackets indicate the

standard error.

Species Basal Area | Density Wood mass| Leaf mass
(m?/ha) (/ha) (kg/ha) (kg/ha)

Colophospermum mopane2.66 (0.49) | 823 (175) 4665 301

Combretum apiculatum | 1.13 (0.27) | 274 (45) 2184 203

Acacia nigrescens 0.83 (0.33) | 173 (63) 979 191

Total all species 4.78 (0.70) | 1444 (208) | 9236 713

Climate

The site experiences summer rainfall from October to March. The annual rainfall can range between
99.4 and 850.9mm, with an average annual rainfall of 472.9mm (x 24.5). The average maximum
temperature is 30.5C for summer and 26.7C for win ter, with the highest average temperature
occurring during January. The average minimum temperature in summer is 19.4TC and in winter is
12.4C, with July experiencing the lowest average t emperature (Fig. 4a).

The average number of sunshine hours is relatively constant, ranging between 6.7 and 8.1 hours per
day, with the winter months experiencing a slightly higher average (Fig 4b) due to the cloud fraction
being approximately 20% lower (Fig 4c). The highest average relative humidity occurs during the
rainfall months, reaching a maximum of 86.1% (x 0.82). The lowest average relative humidity (66.8% =+
1.68) is experienced during September, just prior to the summer rainfall period (Fig. 4c).
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Fig. 4. (a) Plot of average maximum and minimum temperatures and mean monthly rainfall. Bars represent the
standard error. The scaling of axes is based on the Walter’s climate diagram (Walter et al. 2002). Brackets above
the plots = altitude of the station. Square brackets = number of years of data. Yellow shading = periods of water
deficiency. Turquoise shading = periods of water sufficiency. (b) Plot of mean monthly sunshine hours and
maximum sunshine hours. (c) Plot of mean monthly relative humidity and mean monthly cloud cover.

The maximum wind speeds
reached at the site are less
than 9m/s, but speeds of this
magnitude are rarely obtained.
The wind speed is less than
3.5m/s the majority of the time,
with the dominant wind
direction being SE (Fig. 5)

Fig. 5. Wind rose displaying the
distribution of wind speeds and
wind directions at Phalaborwa,
less than 15km from the flux site.
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Fig. 6. (&) Spot image of the Malopeni flux site. The red circle represents the approximate footprint of the
flux tower. The lines segmenting the site indicate the polar coordinate system used for footprint sampling.
(b) A landscape image of the Malopeni flux site obtained during late summer (March 2008).
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