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Water resources in the Cuvelai-Etosha Basin
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The Cuvelai-Etosha Basin (CEB), a transboundary river basin shared almost equally by Angola in the north and Namibia in 
the south, is home to approximately 40% of the Namibian population. The CEB is an endorheic catchment—that is, there 
is no outfl ow of surface water from the basin. Reliable supply of fresh water is an omnipresent issue as there is only one 
rainy season (November–April) with limited rainfall and no perennial rivers.

It receives summer rainfall, with an annual average of 300 mm in the southwest and 850 mm in the northeast (Mendel-
sohn & Weber, 2011). February and March are the wettest months. Because of a highly variable rainfall in space and time, 
both droughts and fl oods are frequent in the basin. The last recorded major fl oods occurred in 2008–2011, with medium 
fl oods in 2012 and 2017. Drought or lean years occurred from 2014 to 2016. The temperature is on average above 23 °C, 
and the evaporation rate is up to six times greater (over 3,000 mm y-1) than the average rainfall (Mendelsohn et al., 2013).

While the central parts of the CEB are supplied with drinking water pumped from the Kunene River (Angola) via a 
canal system, groundwater is the main source of potable water in remote areas. Shallow, wide, and anastomosing channels, 
locally known as iishana (sing. oshana), are fi lled with fl oodwater from Angola during the rainy season and are common 
features in the central alluvial plains. In “good” years (i.e., years with high rainfall), iishana create an interconnected, gently 
fl owing river system with water eventually reaching Etosha Pan. Iishana provide fresh water for the ecosystem, livestock, 
agricultural activities, and drinking during and shortly after the rainy season (they generally dry out in less than four months 
on average). In the sandy regions in the east and west, surface runoff  is nearly nonexistent. Ponding water can be found 
only in pans – depressions that are seasonally fi lled with rainwater.

In rural areas the main water resource is local shallow aquifers (perched aquifers) that occur as discontinuous small water 
bodies trapped by impermeable layers within the unsaturated zone. Hand-dug (Fig. 1) wells are owned and/or shared by 
families, and often villages have more than ten wells in one well fi eld. Normally these hand-dug wells are not covered, and 
surface runoff  including waste matter (e.g., originating from cows) can be washed or blown into the wells. Consequently, 
having several open wells not only promotes overexploitation of groundwater resources but also increases the risk of 
groundwater contamination, especially for the shallow aquifers. Livestock watering and agricultural activities also utilise 
groundwater abstracted from shallow (hand-dug wells; <30 m) or deep (boreholes; >50 m) aquifers as well as the above-
mentioned surface water ponding during and shortly after the rainy season in local depressions. In Figure 1, a summary of 
the most important water resources for the local population is provided. Further details are given in Calunga et al. (2015).

High population density, rapidly growing population, and demand for development and infrastructure in rural areas all 
add pressure on the limited water resources in the basin, and thorough estimates of the available quantity and quality of all 
water resources are rare. For eff ective planning and sustainable management of water resources, a comprehensive under-
standing of the water system through integrated hydrological and hydrogeological investigations is required (Wanke et al., 
2018). The results for the deeper groundwater in the study area are documented by Himmelsbach et al. (2018), Lindenmaier 
et al. (2014), and Wallner et al. (2017).
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Hand-dug wells (“eendungu”, deep wells, up to 30 m deep) Hand-dug wells (shallow wells, up to 5 m depth, funnel-shaped)

Hand pumps Boreholes (engine-operated)

Calueque–Oshakati water carrier Iishana

Pans Artesian and subartesian wells

Very commonly, well fi elds in depressions with numerous 
wells dug by the local communities can be polluted by 
animal excrement.

Common in the Eastern Sand Zone (both Namibia and 
Angola), water is trapped on old river beds (clayey), usually 
protected by fences. Photo: Nils Wölki

Hand-operated pumps are often present in rural areas. 
Cheaper than borehole water, the installations are provided 
by the government.

Boreholes drilled by the government exist in many areas in 
the CEB. Usually, a big tank is fi lled and then water tapped 
from there. Expensive for most people.

Open channel connecting the Calueque dam with the town-
ship of Oshakati. Most important water source in the west-
ern Cuvelai. Water is diverted from the canal and provides 
tap water for the less poor population until Eenhana.

Seasonally fl ooded (by waters from Angola) depressions 
which are remainders of an old river system. Important water 
source for livestock watering and grazing (grasses growing 
there).

Seasonally fl ooded pans, mainly in the Eastern Sand Zone. 
Diff erent from iishana because fi lled only by local rain. Used 
for livestock watering during and after the rainy season.

Confi ned aquifers are present throughout the CEB. In 
some places (e.g., near Etosha Pan) the pressure is high 
enough to create artesian conditions. No energy is needed 
for pumping.

Figure 1: Water Resources of the Cuvelai-Etosha Basin, Namibia


