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MAP OF BOTSWANA  

Source: www. geographicguide.net  
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In September 2000, African countries and the international community adopted the 

Millennium Development Goals (MDGs) at the United Nations (UN) Millennium 

Summit. African leaders identified water scarcity and related insecurity due to water 

stress as one of the sources of the continentôs underdevelopment and increasing 

social and economic decline. 

To combat these developments and ñensure sustainable access to safe and adequate 

clean water supply and sanitation, especially for the poorò, the African Ministerial 

Council on Science and Technology (AMCOST), a body of the African Union (AU), 

decided in 2003 that science and technology (S&T) is to constitute one of the 

flagship programmes of its implanting agency, the New Partnership for African 

Development (NEPAD).  

AMCOST decided that S&T will play an important role in water development, supply 

and management and that S&T is crucial for assessing, monitoring and ensuring 

water quality. The flagship programme should strengthen the continentôs capabilities 

to harness and apply S&T to address challenges of securing adequate clean water as 

well as managing the continentôs resources to become a basis for national and 

regional cooperation and development. 

Three years later, in 2006, the AMCOST and the African Ministerial Conference on 

Water (AMCOW) met in Cairo, Egypt to reiterate the importance of S&T. By 

resolution, the delegates committed themselves to establishing an African Network 

of Excellence in Water Sciences and Technology Development. Along AU/NEPAD 

policy, the water centres of excellence are to be established on a regional level, as of 

2013, the Southern African Network of Water Centres of Excellence (SANWATCE) is 

constituted of eight institutions across Southern Africa:  

¶ University of Botswana (UB),  

¶ University of Zambia (UNZA),  

¶ University of Malawi (UNIMA),  

Our Origins: Network for Water Centres of 

Excellence  
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¶ University of Eduardo Mondlane (UEM) in Mozambique, as well as  

¶ In South Africa: Stellenbosch University (SU) which also serves as the 

network Hub, University of KwaZulu-Natal (UKZN), University of the Western 

Cape (UWC), and the Council for Scientific and Industrial Research (CSIR).  

 

The Ministerial Mandate, as instituted in Cairo (2006), provides the AU/NEPAD 

SANWATCE with the following executive mandate: 

1. Facilitate, and where applicable, conduct selective research on water issues; 

2. Serve as a Higher Education (PhD; postdoctoral; staff exchange) soundboard 

to the Southern African Development Community (SADC) region on regional 

water matters;  

3. Collaborate with other networks and institutions in specialised areas; 

4. Set the SADC water research agenda; 

5. Establish a continental water research agenda which is based on / derived 

from the SADC regional water agenda. 

This can be achieved, amongst other means, through one-on-one engagement with 

AMCOW and AMCOST through the SADC Technical Advisory Committee (TAC), in 

order to observe political direction and engage so as to provide evidence-based 

research. 

Various research and capacity development initiatives, institutions and networks can 

be found within the SADC-region, most notably the SADC Water Division; WaterNet; 

Global Water Partnership-Southern Africa (GWP-SA); the International Water 

Management Institute (IWMI); the Water Research Commission (WRC); Cap-Net; 

Water Institute of Southern Africa (WISA); the Water Information Network -South 

Africa (WIN-SA); Africa Portal; United Nations Educational, Scientific and Cultural 

Organizationôs (UNESCO) Framework Programme for Research, Education and 

Training in Water (FETWater) and the UNESCO initiatives, including Chairs, as well 

as Category I and II centres.  
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It has been established, through the assessment of the Research and Development 

(R&D) value-chain, that the AU/NEPAD SANWATCE has an important role to play 

within the high -end scientific research and capacity sphere (M.Sc.; PhD; postdoctoral 

and Staff Exchange taking into consideration current Masters Programmes being 

offered by partners, such as WaterNet).  

The AU/NEPAD SANWATCE is one of the African regional networks. The regional 

Hub and Secretariat is currently being hosted by SU in South Africa. Membership to 

the Network is open to all countries in the Southern African sub -region and current 

members are: Botswana, Malawi, Mozambique, South Africa and Zambia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AU/NEPAD SANWATCEôs vision statement: 

The AU/NEPAD SANWATCE will contribute to the improved 

human and environmental well-being through research and 

development in water and sanitation.  
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The five Country Water Resources Profiles (CWRPs) have been prepared by the 

respective AU/NEPAD SANWATCE country teams in 2013 as part of a regional 

workshop series.  

Each CWRP combines physical hydrology [water resource and its exploitation] with a 

look at water service delivery [infrastructure], the social setting of the country and 

the management of water, in terms of allocation and distribution. To some extent it 

also investigates international obligations and relationships related to shared 

transboundary water resources. It tries to get the base of water information in place, 

so that there can be a realistic assessment of what gaps there are in S&T and R&D.  

With the countryôs educational resources and institutions also identified, the 

AU/NEPAD SANWATCE country team and other national stakeholders can use these 

profiles as a starting point to  assess and characterize: i) Where the meaningful 

applied knowledge in the countryôs water sector exists and ii) what needs there are 

beyond that for  future cross-sectoral social developments and economic growth.   

As this approach cross cuts the essential six Policy Principal Areas outlined in the EC 

JRCôs Water Project Toolkit (WPT) [Social, Economic, Technical, 

Information/Education/Communication, Environmental and 

Institutional/management], it should stimulate a more integrative and sustainable 

approach towards exploitation and management practices resulting in increased 

efficiency and more equitable water use strategies, as well as more 

pertinent infrastructure development choices. 

 

 

 

 

 

 

Importance of the Country Water Resources Profile 
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The aim of this Country Water Resources Profile (CWRP) is to highlight important 

issues around the water sector in Botswana, including some challenges and 

opportunities facing the sector and how the Centres of Excellence (CoEs) can 

contribute to improve the situation in the sector.  

Important findings include that the Botswana water sector is undergoing a 

restructuring and institutional re -arrangement to streamline water resources 

management and supply with the aim of increasing efficiency, accountability and 

providing an enabling environment through policy formulation.  

However, there are some challenges observed in terms of the skills gap in the sector, 

water losses in the reticulation systems, as well as lack of additional dam sites to 

increase the water supply beyond the existing dams. Other challenges include the 

need to use shared waters to meet the growing water demand as well as challenge s 

due to climate change. 

 

  

Executive Summary 
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Hydrology 

Botswanaôs location in the sub-tropical high pressure belt of southern hemisphere (in 

the interior of Southern Africa) 

influences the type of rainfall. As a 

semi-arid country, rainfall is low, 

erratic and highly variable in space 

and time and drought is a recurrent 

element in the country. In general, 

rainfall varies from as little as 

around 300mm/year in the south 

western part of the country (the 

Kalahari area) to around 600mm in 

the northern parts of the country 

(the Chobe area) (Error! 

Reference source not found. ). 

Most rains are due to convection 

processes and tend to occur in the 

afternoons. Inter -annual variability 

in rainfall is high and is highly linked 

to climate variables; mainly 

temperature which has a strong but 

inverse relationship with rainfall (Kenabatho et al., 2012) ( Figure 1).  This 

temperature-rainfall relationship may have implications for climate change in that 

drier conditions may be expected due to projected hotter future climate. On the 

other hand, high intensity convectional rainfall usually results in flash floods which 

affect peopleôs life, leading to loss of economic property. For example, in 2000, about 

five million USD was lost as a result of floods (EM-DAT). 

 

Botswana: Water Profile 
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Figure 1.  Rainfall v ariability in Botswana  
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The low rainfall and high rates of potential evapotranspiration (which is three to four 

times the amount of rainfall) combined with its very flat topography result in low 

rates of surface runoff and low rates of recharge to groundwater.   

 

Recharge rates vary 

significantly across 

the country, with a 

maximum of about 

40 mm/year in the 

northern part of 

Botswana while 

most of the Kalahari 

region experiences 

less recharge 

averaged at about 1 

mm per annum. The 

average recharge 

rate across the 

country is estimated 

as 3mm/year. In 

some cases the 

aquifers receive no 

recharge at all and the groundwater abstracted is thousands of years old. It is 

important to note that almost all groundwater abstraction in Botswana  has an 

element of mining. Abstraction from wellfields generally exceeds the annual recharge 

rates. As a result the groundwater resources used may never fully recover in the 

future; hence, a sustainable abstraction is needed in order to provide for the lon g 

term wellbeing of those communities which rely upon groundwater.  

 

 

 

Figure 1. Rainfall and Temperature 

Relationships for the Main Stations 

in Botswana  
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Figure 2 shows the distribution of groundwater depth, which indicates that the 

Kalahari area generally has deeper groundwater formations compared to other parts 

of the country, particularly in the northern and some eastern parts of the country. 

Similarly, the high yielding 

aquifers of better groundwater 

quality are generally found in 

the northern and eastern part of 

the country compared to the 

Kalahari area where the water 

quality is usually low due to high 

levels of salinity. However, 

groundwater is considered a 

vital resource in Botswana. Many 

areas of the country are reliant 

upon it for their water supply 

needs, be they domestic, 

agricultural or industrial. Most 

rural villages are wholly 

dependent upon borehole water 

supplies. For example, there are 

more than 25,000 officially 

registered boreholes in 

Botswana of which over 10,000 are Government of Botswana (GoB) owned water 

supply boreholes. The remainder are privately owned boreholes. The number of 

unregistered boreholes is unknown but could easily be in excess of 5000.  

 

In addition, the mining industry (which is the most important source of income for 

the country) depends on this important res ource. However, the continued use of 

groundwater other than for purposes of potable use (including livestock watering) is 

not recommended (SMEC and EHES, 2006). It has been estimated that 80% of 

Botswanaôs inhabitants receive their water supply from underground resources 

(DWA, 2000). However, this figure may have reduced due to the construction of an 

Figure 2.  Average D epth of Groundwater  
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inter-basin water transfer scheme called the North South Carrier (NSC) (SMEC and 

EHES, 2006). The NSC transfers water from some distance of about 450km in the 

north eastern part of Botswana to the southern part of the country (mainly Gaborone 

City) where the demand for water is high mainly due to high population and 

increased industrial activities. 

Another important issue relates to groundwater pollution, where some wellfields 

show evidence of groundwater pollution. For example, the Ramotswa dolomitic 

wellfields located some 10 km south east of the city of Gaborone within the 

Gaborone dam catchment area has been polluted largely due to seepage from pit 

latrines and septic tanks (Figure 3). The well fields have been closed since 1995 and 

efforts are made to rehabilitate them though this is proving to be a costly exercise.  

 

 

 

 

 

 

 

 

 

 

Regarding surface water resources, all rivers originating in the country are ephemeral 

with an average flow duration of 10ï70 days in a year. On average, runoff is very 

low, with an estimated annual average flow of 0.6 mm for the whole country. An 

exception is the Okavango and the Linyanti-Chobe Rivers which have relative high 

flow rates and they originate outside the country, in the uplands of Angola. For this 

reason, the country can be divided into six major basins ( Figure 4), five of which are 

shared with the neighbouring countries. These are summarised in Error! Reference 

source not found.  : 

Figure 3. Water Quality Trends from a Borehole in the 

Ramotswa Wellfields  
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The Limpopo basin is in the eastern part of the country where the Limpopo River 

forms the eastern border between Botswana and South Africa. Most rivers in eastern 

Botswana drain into the Limpopo River. The basin is very important for water 

resources in Botswana since most dams are located in that basin, including the 

Digatlhong dam, which has recently been completed and will be the largest dam in 

Botswana with a capacity of close to 400 Million cubic metres. 

 

Makgadikgadi drainage basin is situated to the west of the Limpopo basin to form the 

Makgadikgadi pans. On the eastern side of the pans, the Mosope, Mosetse and the 

Nata Rivers all drain into the Makgadikgadi pans. The Boteti River feeds the western 

side of the wetland, which is part of the Okavango wetland system. The Nata River is 

the largest of the rivers draining into the Makgadikgadi pans. It drains a total area of 

21,216 km2, most of it is located in Zimbabwe.  

 

Drainage Basin  Region  Major Rivers  Area 
(km 2)  

Limpopo East Notwane, 
Metsemotlhaba, 
Mahalapswe, Shashe, 
Tati, Ntshe, 
Ramokgwebana, Taupye, 
Bonwapitse, Thune, 
Lotsane 

80 000 

Makgadikgadi North  
Nata, Thamalakane, 
Boteti 
 

30 000 

Okavango North-West Okavango 97 000 

Kwando/Linyanti/Chobe North Chobe River 26 000 

Molopo/Nossop South Molopo 71 000 

Uncoordinated (internal)  Central   259 000  

 

 

Table  1.  Major River B asins in Botswana  
 Source:  Department of Surveys and Mapping, 2001.  
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Kwando/Linyanti/Chobe Rivers 

are in the northern part of the 

country. The Kwando 

originates in Angola and 

enters Botswana through the 

Caprivi Strip in Namibia. In 

Botswana, it spreads out into 

the Linyanti swamps, which 

drains into the Savuti and 

Linyanti Rivers, eventually 

reaching the Chobe River, 

which attracts large numbers 

of wildlife and tourists.  

Okavango River basin and 

Delta system is in the 

northwest. This comprises the 

Okavango River, the 

Okavango Delta, and the outlets from the delta. The system also extends down the 

Boteti River to the Makgadikgadi pans. The delta is one of Botswanaôs major tourist 

attractions. The Okavango River enters Botswana through the Caprivi Strip from 

Angola. At that point its mean discharge is about 350 m 3/s but it largely dissipates 

into the Okavango Delta, an area of 12 000 km 2 of permanent and seasonal swamps. 

The outflow from the Delta is only about 14 m 3/s, or about 4% of the inflow, and is 

usually lost through evaporation before it reaches the Makgadikgadi Pans. 

It is worth noting that n o significant amounts of water are abstracted  from the 

Okavango and Chobe Rivers due to the low population density in the areas, minimal 

irrigation demands and the sensitivity of the Okavango wetland system, which is 

protected under the Convention on Wetlands of International Importance, especially 

as Waterfowl Habitat (commonly referred to as RAMSAR Convention). As a RAMSAR 

site there are strict limitations on the establishment of any regional large scale water 

supply scheme (SMEC and EHES, 2006). 

Figure 4.  Major Drainage B asins in Botswana  
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Internal drainage system: The remaining part of the country is the uncoordinated 

internal drainage system. All runoff is lost through evaporation and seepage. In the 

central Kgalagadi, there are some fossil river channels, which run in an easterly 

direction. These rarely ever carry any significant runoff an d the drainage system is 

not considered at all for any significant surface water supply scheme.  

In view of the above, the country is considered to have exhausted all its suitable 

sites for dam construction; hence, the need to consider and negotiate for s hared 

water resources with other riparian states. This can be done mainly by making use of 

the established river basin commissions most of which relate to the above river 

basins such as the Limpopo River basin Commission (LIMCOM), the Okavango River 

Basin Commission (OKACOM), the Orange-Senqu River Basin Commission 

(ORASECOM) and the Zambezi River Basin Commission (ZAMCOM). These are 

platforms through which Botswana can make requests for using international waters 

to meet its increasing future water demand.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Climate  Change Impacts f rom 15 -GCM Model Annual Means f or 

SRES A1B for the Period 2080 -2099 Relative t o 1980 -1999.  

 

  


