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Background Aim & Methodology

Savanna ecosystems are characterized by seasonal
changes of water availability.
Up to date, only few single site studies have investi-

gated physical and physiological controls of savanna 
functioning at the ecosystem scale.

We investigate water fluxes, measured by eddy covari-
ance (EC), across a variety of ecosystems along a pre-
cipitation gradient across Sub-Saharan Africa (Fig 1).
We aim to identify drivers of evapotranspiration at tem-

poral (I) and spatial scales (II).

Results (I)

Based on a previous study, focusing on the carbon ex-
change of these ecosystem, we reporte similar large 
daily and seasonal variations in evapotranspiration 
rates (Fig. 1).
Canopy conductance and water use efficiencs clearly 

decreased with increasing values of vapour pressure 
deficit (Fig. 2b and c - miombo woodland in Zambia).
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Fig 1: Research sites representing the major ecosystem types found in Sub-Saharan Africa 
along a precipitation gradient  indicated by the blue arrows (300 - 1100mm). 
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Results (II)
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Fig 3: (a) Evapotranspiration in relation to gross primary production, (b) Decreasing evapotranspirative water losses in relation to  canopy con-
ductance and (c) evapotranspiration in relation to canopy conductance for 6 natural ecosystems in Sub-Saharan Africa. (sites are colour coded)  
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(c) Fig 2: 
(a) Daily averaged evapotranspiration, dis-
tinguished by seasonality (white = wet, light 
grey = dry, dark grey =transition) for a 
miombo woodland in Zambia.
(b) Canopy concductance decreased in rela-
tion to vapour pressure deficit (VPD), see 
also Merbold et al. 2009 (data were filtered 
for global radiaton > 600 W m-2).
(c) Water use efficiency in relation to VPD 
(light > 600 W m-2).

Based on a previous study, focusing on the carbon ex-
change of these ecosystem, we reporte similar large 
daily and seasonal variations in evapotranspiration 
rates (Fig. 1).
Canopy conductance and water use efficiencs clearly 

decreased with increasing values of vapour pressure 
deficit (Fig. 2b and c - miombo woodland in Zambia).

Average daily evapotran-
spirative water losses are 
strongly correlated to daily 
averages of gross primary 
production across African 
ecosystems (Fig. 3a). 

Similarly to findings from the site level, canopy conductance (gc) decreases with larger values of vapour pressure 
deficit (VPD) are visualized in Figure 3b. However, relationships found at the site level may vary largely from the 
across-site relation, e.g. the savanna ecosystem in Kruger NP, South Africa, shows a much stronger down-regula-
tion of gc with increses in VPD (Fig 3b, grey highlighted area - no curve fit). 
Strong stomatal control of ecosystem evapotranspirative water fluxes is shown in Figure 3c, where evapotranspi-

rative water losses saturate at high gc, and decrease with low values of gc.

Average daily evapotran-
spirative water losses are
strongly correlated to daily 
averages of gross primary 
production across African 
ecosystems (Fig. 3a). 

Similarly to findings from the site level, canopy conductance (gc) decreases with larger values of vapour pressure 
deficit (VPD) are visualized in Figure 3b. However, relationships found at the site level may vary largely from the 
across-site relation, e.g. the savanna ecosystem in Kruger NP, South Africa, shows a much stronger down-regula-
tion of gc with increses in VPD (Fig 3b, grey highlighted area - no curve fit).
Strong stomatal control of ecosystem evapotranspirative water fluxes is shown in Figure 3c, where evapotranspi-

rative water losses saturate at high gc, and decrease with low values of gc.
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Congo - Brazzaville

r2 = 0.73 *** r2 = 0.77 *** r2 = 0.80 ***


