




decidua are restricted to a few hydrogeologically favoured 
locations such as sandy tributary wadis or rock fissures. 
In the central section of Lower Wadi Howar (Abu Tabari), 
Cornulaca monacantha and Panicum turgidum create minor 
nebka fields (Fig. 3D). Trees and shrubs almost vanish in 
the eastern section until the environs of the Nile Valley, and 
the vegetation becomes restricted to the ephemeral ‘Gizu’ 
(Fig. 5). This episodic (accidental) vegetation is typical for 
the southern margin of the central and eastern Sahara. It 
emerges after late and substantial summer rains triggering 
the growth of many annual or short-lived perennial plant 
species (Fig. 4B,D). The apparent trend towards increasing 
rainfall during the past decades may be a first step towards 
a renewed ‘greening’ of the Sahara as a consequence of 
global warming.

Comparing the spectrum of prehistoric charcoal 
remains with the present-day tree species, the rich relict 
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Fig. 5  Lush ‘Gizu’ vegetation due to increasing rainfall (A) in a stretch of previously plantless Lower Wadi Howar (B). 

Fig. 3  A-D Vegetation profiles and satellite views of the four main landscape units along Wadi Howar. Fig. 4  Contrasting floris-
tic attributes of Upper and 
Lower Wadi Howar. Phyto-
geographical classifica-
tion (A,B); Life-form types 
(C,D).

woodland in Upper Wadi Howar is reminiscent of the  
vegetation pattern of the Lower Wadi Howar during the 
Early Holocene humid period, and of the Middle Wadi 
Howar during the mid-Holocene. Hence, the present-
day vegetation gradient along the course of Wadi Howar 
also serves as a model for the humid periods (Darius & 
Nussbaum, this volume). 

Contrary to other more populated sahelian ecosys-
tems where human impact has resulted in extensive degra
dation, desertification and species extinction, the almost 
unexploited Upper Wadi Howar with its pristine natu-
ral environments possibly represents the last remaining 
reference area for ancient landscapes at the Sahara’s south-
ern margin at the interface between desert and savanna. 
Therefore, more detailed studies of the flora and vegetation 
are needed that will also provide a reliable base for conser-
vation and management (Kröpelin & Oehm, this volume).
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