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Abstract
Long-term population growth and economic development are placing ever-increasing pressure on South Africa’s freshwater
supply. On the basis of the current climate change predictions, which often entail uncertain consequences for aquifer systems and the associated groundwater goods and services, it is expected that the stress on water will increase even further.
Currently, South Africa’s groundwater governance regime does not provide the capacity to assure effective and sustainable
resource regulation and allocation. To date, the management of groundwater is hampered by a variety of uncertainties, such
as global climate change and socio-economic growth, as well as ineffective governance structures affecting resource use,
regulation, protection and the implementation of alternative strategies needed to achieve sustainable management. This
paper presents the results of a qualitative assessment of interviews conducted with experts in South Africa. Four key challenges are identified to the development of adaptive and sustainable groundwater management and the successful implementation of current water legislation in South Africa. These are: the undervaluation of groundwater importance and significance; the need for expertise and information at all scales; the centralisation of power; and the disregard of ecosystems and
the associated goods and services. As a means to tackle these challenges, it has been assumed that the concept of adaptive
water management represents a suitable approach to governing groundwater resources, by taking into account complex
system linkages between hydrogeological, political, socio-economic and environmental domains. Supporting principles,
such as tools for cooperation, participation and information networks, have been developed to facilitate the implementation
of adaptive water management approaches and hence to achieve institutional change in the political arena of groundwater
management.
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Introduction
South Africa is a water-stressed, semi-arid country with an
average annual rainfall of around 500 mm, which is less than
60% of the world average (Mukheibir and Sparks, 2005). The
financial, human and ecological impacts of global and local
changes to climate are already evident in South Africa, particularly where water resources are under the greatest pressure
(Schulze, 2005).
On a global scale, groundwater is an essential freshwater
resource for both socio-economic and environmental systems. It provides a wide range of diverse goods and functions,
described here as ecosystem services, namely, the ‘conditions
and processes through which natural systems and the species
that make them up sustain and fulfil human life’ (Daily, 1997,
p. 3). In many parts of South Africa groundwater allocation and
protection has become an important issue, as groundwater represents an important source of freshwater (Münch and Conrad,
2007). It has the potential to play a strategic role in providing
water for drinking and sanitation, supporting agricultural
irrigation schemes and industrial uses, reducing poverty and
disease, and maintaining important aquatic and terrestrial
ecosystems. The South African hydrogeological community has claimed that groundwater is currently underutilised
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and undervalued in many parts of the country. Accordingly,
groundwater management is neither strongly emphasised in
national water legislation, nor is it implemented where it is
needed.
The total harvest potential of aquifer systems in South
Africa was estimated to be 19 000 m. m³/a, approximately 6
000 m. m³ of which is groundwater that could be sustainably
used each year without depleting the aquifers. In recent times,
only around 1 100 m. m³/a has been used throughout the country (DWAF, 2004a).
Most of the constraints on sustainable groundwater management observed globally can be linked to failures in governance structures (e.g., Bakker et al., 2008; Rogers and Hall,
2007). According to Loucks (2000, p. 3), sustainability in water
resource management means: ‘Water resource systems that are
managed to satisfy the changing demands put on them, now and
on into the future, without system degradation.’ The most challenging hurdles that global groundwater governance regimes
must overcome are institutional and political factors, including
fragmented and overlapping jurisdictions and responsibilities,
competing priorities, traditional approaches, rights and water
pricing systems, and diverging opinions (Council of Canadian
Academies, 2009). Furthermore, the lack of adequate knowledge and physical data pertaining to aquifer characteristics and
behaviour such as recharge, discharge, base flow and aquiferdependent ecosystems, as well as important linkages between
groundwater ecosystem services and human well-being, render
resource planning and management challenging and unpredictable. These problems can also be observed in South Africa’s
groundwater governance systems. According to Seward (2010),
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