
The flora and vegetation of Wadi Howar
Wadi Howar was not only the Sahara’s most important tributary to the Nile – its remaining vegetation is also of great 
interest from a botanical point of view. Due to its length of almost 1,100 km and a southwest-northeast orientation, it 
features an environmental gradient from the Sahelian zone into the Saharan desert along a sharply confined stretch, 
and a remarkable biodiversity (Fig. 1). In the upper section, the vegetation changes swiftly from a sudano-sahelian 
savanna with gallery forests and thickets along the banks of the occasionally flooded wadi to a semi-desert grassland 
with open Acacia woodland, finally grading into a full desert system with isolated groundwater-supported vegetation 
mounds in the talweg.
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Fig. 1  Oblique view of Wadi Howar between its source area in the Darfur highlands (at the 
back) and the intersection with the Nile (foreground) with main vegetation types; elevations 
greatly exaggerated. 

Fig. 2  Actualistic comparison of the landscape of Lower Wadi Howar. 
A: Today, only windows void of wind-blown sand expose the ancient 
wadi floor. B: Present-day temporary lakes of southern Kordofan 550 
km further south visualise the environment during the Early and mid- 
Holocene humid phase.

Extensive geoscientific and archaeological research in 
Wadi Howar and the surrounding regions has provided 
evidence for considerably more favourable ecological con-
ditions during the early and mid-Holocene humid phase 
(Kröpelin 2007; Fig. 2A,B). Charred botanical remains from 
prehistoric fireplaces in the eastern half of Wadi Howar 
which actually receives less than 40 mm of annual rainfall, 
indicate tree genera such as Boscia, Maerua, Cadaba, Aca-
cia and even Calotropis, Celtis and Combretaceae (Neumann 
1989, Nussbaum in prep. a). 

Today, the uppermost section of Wadi Howar, also 
called Wadi Tina, has a river bed with channels, several 
metres deep, incised by episodic torrential run-off from the 
higher ground catchments. While the sandy wadi channels 
are devoid of any vegetation, their banks bear a dense gal-
lery forest mainly consisting of sahelian thickets and trees 
such as Grewia tenax, Faidherbia albida and Cordia sinensis 
(Fig. 3A). With 15 tree species out of a total of 29 observed 
along the entire Wadi Howar, Wadi Tina has a remarkably 
diverse flora. At this position, trees are the main life-form, 
followed by chamaephytes (sub-shrubs) and therophytes 
(annuals and short lived herbs). Sahelian and pantropical 
distributed taxa dominate the floristic composition (Fig. 4A 
& 4C). 

A genuine ‘forest in the desert’ appears near the eastern 
end of the 250 km long Upper Wadi Howar (cf. Photo (5) in 
Kröpelin, ‘The Wadi Howar’, this volume). Here, an episodi-
cally flooded riverine plain with braided channels extends 
over a length of 80 km and a width of up to 5 km (Fig. 3B). 
The unexpectedly dense forest consists of numerous tree 

species including Boscia senegalensis, Balanites aegyptiaca, 
Ziziphus spina-christi, Calotropois procera and the domina-
ting Acacia nilotica which is best adapted to waterlogged 
conditions. Their existence can hardly be explained by epi-
sodic influx of Wadi Tina surface water but only by, at least, 
seasonal inflow from the adjacent ridges laying north and 
south of the wadi and groundwater support. Occasionally 
flooded sections carry dense stands of forbs and grasses 
such as Panicum turgidum and Cenchrus biflorus among vari-
ous species of the genera Brachiaria, Chloris, Eragrostis and 
Echinochloa. 

For most of its 400 km long course from the Chad-
ian border to the Rahib mountains, Middle Wadi Howar 
takes the aspect of a chain of vegetated patches. The flat 
wadi bed blends with the surrounding dune fields and 
is morphologically no longer recognisable. Vegetation 
increasingly depends on groundwater. Sahelian species 
such as Acacia nilotica give way to drought-resistant trees 
and shrubs which also occur in more arid parts of the 
Sahara. The open Acacia woodland and scrub with Acacia 
mellifera and A. seyal which line the shallow depressions of 
the upper reaches of Middle Wadi Howar (Fig. 3C) merge 
into a semi-desert type vegetation following the flow paths 
of the shallow groundwater with phreatophytes such as 
Salvadora persica, Capparis decidua and Acacia ehrenbergiana. 
Remarkably vigorous Acacia groves south of Jebel Rahib 
form a typical ‘Saharan Acacia-Panicum savanna’. This vege-
tation and two wells provide the basis for limited human 
life within the desert far north of the Sahelian biomes.

The Lower Wadi Howar between Jebel Rahib and the 
Nile can be considered as a full desert ecosystem except for 
the incidences of isolated plant growth. Most of the 400 km 
long and up to 10 km wide dry valley is covered by ster-
ile dune sands and is void of any vegetation. Sudanian or 
Sahelian elements are replaced by Saharan species. Aca-
cia tortilis ssp. raddiana, Acacia ehrenbergiana and Capparis 
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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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