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Abstract
South Africa is viewed as a water-stressed country with an average annual rainfall of 500 mm and any climatic change
could have adverse impacts on water resources of the country. The potential impacts of climate change on water resources
and surface hydrology for Africa and Southern Africa have received considerable attention from hydrologists during the
past decade. Very little research has been conducted on the future impact of climate change on groundwater resources
in South Africa. Climate change can affect groundwater levels, recharge and groundwater contribution to baseflow. To
assess these impacts a climate change vulnerability index was developed. This vulnerability-index method is known as
the DART index. The parameters considered in the DART method are as follows: depth to water-level change, aquifer type
(storativity), recharge and transmissivity. The DART index is used as a regional screening tool to identify areas that could
experience possible changes in their groundwater resources as a result of climate change. The current DART index does not
account for adaptation and migration occurrences.
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Introduction

What is climate change?

Climate change is driven by changes in the atmospheric concentrations of greenhouse gases and aerosols. These gases
affect the absorption, scattering and emission of radiation
within the atmosphere and the earth’s surface, thus resulting in
changes in the energy balance (IPCC, 2007). Since the mid-19th
century, our globe has been moving towards a warm period
(Oliver-Smith, 2009). As the planet warms, rainfall patterns
become erratic and extreme events such as droughts and floods
become more frequent.
South Africa is viewed as a water-stressed country with an
average annual rainfall of 500 mm (the world average annual
rainfall is 860 mm) with decreasing precipitation from east to
west. Total groundwater use is estimated at 15% over 65% of
the surface area of South Africa.
Any climatic change could have adverse impacts on the
water resources of a water-stressed country like South Africa.
The potential impacts of climate change on water resources
and surface hydrology for Africa and Southern Africa have
received considerable attention from hydrologists during the
past decade (e.g. Lumsden et al., 2009; IPCC, 2008), but very
little research has been conducted on the future impact of
climate change on groundwater resources in South Africa.
Climate change can affect groundwater levels, recharge and
groundwater contribution to baseflow. The question of the
likely impact of climate change on renewable groundwater
resources is highly relevant, but under-researched (Kundzewicz
et al., 2008). This paper serves as a first step in assessing
the impact of climate change on South Africa’s aquifers on a
regional scale.

The earth’s climate system is governed by the energy that it
continuously receives from the sun. About 70% of all solar
energy is absorbed by the earth through the oceans, continents
and the atmosphere whereas the remaining 30% is reflected
back to space. The absorbed heat is later re-emitted in the form
of infrared radiation or transferred by heat fluxes. However,
certain gases in the troposphere and stratosphere absorb most
of the outgoing infrared radiation before it can escape into
space, thereby warming the atmosphere before the heat is once
again re-emitted. These are referred to as greenhouse gases
(IPCC, 2007).
This greenhouse effect results in the earth being warmer
than it would be. Without it, life on earth would not be able to
exist. However, of current concern to scientists is the increased
concentration of greenhouse gases (for example, due to the
burning of fossil fuels and deforestation) within the earth’s
atmosphere, which results in the warming of the lower atmosphere and appears to be changing present climate patterns. A
shift in the earth’s climatic regimes and changes in the nature
of weather events are commonly referred to as climate change.
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Climate change in South Africa
Africa is seen as one of the most vulnerable continents to
climate change and variability due to multiple stresses and low
adaptive capacity. The livelihoods of people in Africa, including South Africa, are often directly linked to the climate of the
area (CSIR, 2010).
South Africa is a water-limited country with a changing
water-management structure and priorities. It is situated in a
region with increasing levels of water scarcity and water-quality problems, compounded by population growth and issues of
social and economic development. The introduction of additional stresses on water resources arising from potential climate
change can intensify these problems over much of the country.
Predicted climatic changes for South Africa include
a general warming across the country of higher average
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