PREFACE


The United Nations Conference on Desertification (UNCCD) arose out of the United Nations Earth Summit, held in Rio de Janeiro in 1992.  The UNCCD acknowledges that about 30 % of the total land area of the world is affected by desertification, including 73 % of the drylands of Africa.  Under the terms of the UNCCD, individual countries, which are affected by dryland degradation, and which ratify the UNCCD, commit themselves to prepare and implement a National Action Programmes to address the problem.  A central principle of the UNCCD is that it is to be undertaken through popular participation at all levels with a strong focus on securing the environment, improving food security, reducing poverty, and creating alternative livelihoods for communities living in the drylands of the world.


South Africa signed the convention in June 1995 and ratified it in September 1997.  It has now become a legally binding document, which commits South Africa to producing a National Action Programme over the next several years.  The Department of Environmental Affairs and Tourism (DEA&T) has been tasked with the responsibility of facilitating the process.  The Department of Agriculture and the Department of Foreign Affairs have also been very involved in the process to date and will continue to be so in the future.  The non-governmental sector and civil society contributions have been coordinated by the Environmental Monitoring Group (EMG), who have been partners in the process from its inception.


As a first step in the process of developing a National Action Programme (NAP) DEA&T commissioned a study of the land degradation debate in South Africa.  Several research institutes were invited to tender for the review in June 1996.  

The National Botanical Institute (NBI) and the Programme for Land and Agrarian Studies (PLAAS) in the School of Government, at the University of the Western Cape were successful in their joint submission, which was presented to the South African Desertification Reference Group in September 1996.  With the aid of generous financial support from the International Development Research Centre (IDRC), Ottawa, Canada, the NBI and PLAAS team began the study officially in April 1997.  The terms of reference and objectives of the project were specified as follows: 

“The overall objective of the research Project is to conduct an assessment or audit of the desertification problem in South Africa, as part of the country’s obligations under the United Nations Convention to Combat Desertification (CCD).  The specific objectives are as follows:

· To conduct a literature review of the scientific and socio-economic debates around the desertification problem in South Africa;

· To create a map of the status of desertification in South Africa, based on a broad consensus view of the problem;

· To develop an easily-accessible and annotated bibliography of the desertification debate in South Africa;

· To compile an annotated bibliography of the key organizations involved in dryland degradation research;

· To outline a monitoring programme with appropriate indicators of desertification which could feed into the National Action Programme;

· To make a significant contribution to the writing of the White Paper on desertification.”


Several specialist contract workers were employed for the first part of the study.  Each had specific responsibilities, such as compiling the bibliography and directory.  In the spirit of the UNCCD, which encourages popular participation in the process of developing a National Action Programme, we also embarked, almost immediately, on a series of regional workshops throughout the country.  Their primary aim was to develop a consensus map of degradation in South Africa.  The National Department of Agriculture, through the Directorate of Resource Conservation and the provincial Departments of Agriculture were very supportive of the initiative.  The workshops were held largely with agricultural extension officers and resource conservation technicians, and 453 people participated in the 34 workshops held between June 1997 and February 1998.  The success of this report is due largely to the enthusiastic participation of the Department of Agriculture staff in sharing their knowledge of the magisterial districts of South Africa.


The results from the workshops enabled the research team to investigate in more detail, the process of land degradation through a series of comprehensive case studies in several key magisterial districts.  During 1998, field trips in some of the most severely degraded communal areas was undertaken as well as in two commercial magisterial districts.


This final report comprises, primarily, the literature review of the scientific and socio-economic debates around the desertification problem in South Africa.  It also, however, incorporates the results of the 34 workshops and presents consensus maps of soil and vegetation degradation where appropriate.  Information derived from the case studies, is also used to inform the conclusions of this final report.  


The annotated bibliography is presented elsewhere and comprises 1 964 references, of which 1 219 (62 %) have abstracts or summaries attached.  A controlled list of 128 key words was used to assign one or more key words to each reference in the literature database.  The bibliography will be available on the Internet at the DEA&T desertification Website, which is in the process of being created.  


The directory of key organizations involved in South African dryland degradation research will also be available on the Internet at the same address.  It is comprised of a database of 53 projects undertaken by 109 organisations with 169 contact persons working for the participating organisations.


Besides the products listed above, several additional publications have emerged during the course of the project.  The full complement of products arising from this project is as follows:

1. Arendse, A., Dannhauser, P., Penny, R. & Hoffman, M. T.  1999.  South African desertification directory.  Unpublished report.  National Botanical Institute, Cape Town.

2. Hoffman, M.T. (In press).  Agricultural and ecological perspectives of vegetation dynamics and desertification in the semi-arid Karoo, South Africa.  In: Arnalds, O. & Archer, S.(eds).  Rangeland desertification.  Kluwer.  “Advances in Vegetation Sciences” series.  (Proceedings of conference on Rangeland Desertification held in Reykjavik, Iceland, 16-19 September, 1997).

3. Hoffman, M.T. & O’Connor, T.G.  Vegetation change over 40 years in the Weenen/Muden area, KwaZulu-Natal: evidence from photo-panoramas.  African Journal of Range & Forage Science.  (Submitted 9 October 1998).

4. Hoffman, M.T., Lindeque, L. & Ntshona, Z.N.  (In press).  Land degradation in commercial and communal areas of South Africa: Preliminary results from a rapid participatory appraisal.  Proceedings of the Desert Margins Program Workshop on Appropriate Restoration Technologies in South Africa held in Potchefstroom, 23-26 March 1998.
5. Hoffman, M. T., Lindeque, L., Mapuma, M., Nel, L. & Rayi, T.  1999.   A rapid appraisal of the status of land degradation in the Eastern Cape.  Unpublished report.  National Botanical Institute, Kirstenbosch, Cape Town.

6. Hoffman, M. T., Todd, S. W., Ntshona, Z. N. & Turner, S. D.  1999.  Land degradation in South Africa.  Unpublished Final Report.  National Botanical Institute and Programme for Land and Agrarian Studies, Cape Town.

7. Lambey, S., Stewart, S. M., Majal, S. & Hoffman, M. T.  1999.  Bibliography of South African desertification literature.  Unpublished database.  National Botanical Institute, Cape Town.

8. Lindeque, L.  1998.  A detailed case study of resource degradation/desertification in the Reitz magisterial district.  Unpublished Report.  Directorate of Resource Conservation, Department of Agriculture, Pretoria.

9. Ntshona, Z. N. 1998.  Notes from detailed case studies in the communal areas of South Africa.  Unpublished report.  Programme for Land & Agrarian Studies, University of the Western Cape, Cape Town.


Finally, when preparing to write the final report, the main authors realized that there were certain areas of the degradation debate that would require input from specialist investigators.  Several additional authors were thus approached to contribute to specific sections of the final report.  Appropriate acknowledgement and responsibility for different sections of the report are detailed in the summarized Table of Contents below and at the beginning of each chapter or section.
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Summary

Chapter 1: Introduction and context

This review forms part of the first phase in the development of South Africa’s National Action Programme (NAP) to Combat Desertification and has three main objectives:

· to incorporate the literature on water, soil and veld degradation in a single document;

· to integrate the emerging socio-economic debate around land degradation in South Africa with the extensive biophysical and ecological literature where appropriate;

· to review the literature on commercial and communal areas and presents the findings, as they relate to a single, integrated and interconnected system of magisterial districts for South Africa.


The report is divided into four sections.  The first provides the historical and biophysical context for the study and describes the approach used.  The second section details the severity of degradation of South Africa’s freshwater and groundwater resources as well as its soil and vegetation resources.  Each chapter in this section discusses the causes of degradation, the process itself, the severity and rate of degradation and describes the main effects resulting from the degradation of the resource in question.  Important intervention schemes are also detailed.  The third section describes the role of climate and people as causative factors in land degradation.  A regression model, that identifies the parameters which best explain the distribution of degraded sites in South Africa, is also developed in this section.  Finally, in section four, the important conclusions of the study are discussed.  


In Chapter 1, the Karoo desertification debate, the debate on soil erosion and the numerous government investigations into the problem of land degradation, are all reviewed.  International developments, especially the efforts of the United Nations Environment Programme (UNEP) over the last three decades are summarised and South Africa’s current involvement in the United Nations Convention to Combat Desertification (UNCCD) are also outlined in Chapter 1.

Chapter 2: General approach

In Chapter 2 the approach and conceptual framework adopted for this study are clarified. The definitions for desertification and those of the UNCCD for “affected drylands” are discussed.  In keeping with these definitions we suggest that both climate and people have an influence on the degradation.  Several lines of investigation were used to review the issue of land degradation in South Africa.  Standard desk-top literature surveys were used to accumulate nearly 2 000 key South African references on the problem.  Together with the extensive set of agricultural, demographic and economic statistics, available in numerous government department and private sector publications, the literature forms the backbone of the review.  In addition, 34 workshops were held throughout the country; one in each of the agricultural regions of South Africa.  We focused on assembling information on soil and veld degradation in each of the 367 magisterial districts of South Africa. A standard protocol, adapted from the World Overview of Conservation Approaches and Technologies (WOCAT) manual, was used in each meeting, each of which generally lasted from 5-7 hours.  A total of 453 participants, largely comprised of agricultural extension officers and resource conservation technicians attended the workshops.  All of this information was supported by several case studies in selected magisterial districts, representing “worst case” and “best case” situations.

Chapter 3: The South African environment and landuse

The South African biophysical environment is described, both for international, and for local readers.  The UN definition of “affected drylands” uses the ratio of mean annual rainfall to potential evapotranspiration, which should be between 0.05 and 0.65.  Nearly 91 % of the country is arid, semi-arid or dry sub-humid and falls broadly within the UNCCD definition of “affected drylands”.  Only about 1 % of the surface area of South Africa may be defined as humid, while about 8 % is considered hyper arid. Of the 367 magisterial districts in South Africa, 262 (71 %) may be considered commercial areas (i.e. they have more than 50 % of their land surface area managed under a commercial land tenure system) and 105 (29 %) may be considered communal areas.  Commercial and commercial areas are described in terms of a set of 31 variables incorporating biophysical and climatic characteristics, land use practices, and demographic, labour and employment and economic production characteristics.  They differ significantly from each other in all but one of the variables.  Communal districts are generally located in potentially high agricultural production areas although they are also characterised by significantly higher levels of poverty and population densities.  The distribution of six land use types (LUT) in the magisterial districts of South Africa is shown.  Changes in the area of each LUT in the last 10 years, as perceived by workshop participants, are described for commercial and communal areas.  It has been the rangelands in communal areas that have decreased the most, largely as a result of an expansion of settlements and croplands and an increase in erosion and alien plant infestations.  Communal rangelands are also stocked at about 1.85 times the rate of commercial areas.  Such high stocking densities arose after the 1911 census, perhaps in response to the land policies of the colonial government, which forced communal farmers and their families to live in communal areas.  A general collapse in infrastructure in the rangelands of the communal areas was noted including a collapse in institutional control of the rangeland resources.

Chapter 4: Degradation of surface water resources.

Over the past 50 years the pressures of population growth, increased agricultural and industrial activities, and urban sprawl have led to the degradation of many of the surface water resources of South Africa.  The freshwater systems of South Africa are characterised by variability and unpredictability.  In order to ensure the continued supply of water to human communities in this semi-arid environment, most of the rivers of the country have been impounded and degraded through water abstraction and water transfers between catchments.  Further causes of resource degradation are associated with unsustainable land-use practices.  These include afforestation of upper catchments, invasion of the riparian zone by exotic tree species, fire and irrigation.  Such practices often lead to increased erosion of land surfaces and the consequent sedimentation of freshwater ecosystems.  Urban ecosystems are threatened by habitat loss through canalisation and hardening of the catchment.


Aside from these physical manifestations of resource degradation is the threat of pollution.  Threats to the integrity of the water quality of surface water resources include the release of trace elements and heavy metals, salinisation, acidification, organic pollution and eutrophication.  Many chemical compounds which become pollutants occur naturally within waterbodies, but anthropogenic activities increase the concentrations of these compounds, often to levels that lead to resource degradation.


There are few integrated studies on the extent of surface water degradation in South Africa.  The information that exists focuses on individual aspects of degradation.  Physical degradation, such as erosion and sedimentation of waterbodies, appears to be concentrated in parts of the country where agriculture, particularly irrigation agriculture, predominates.  The semi-arid nature of the country exacerbates the effects of physical degradation.  Chemical degradation, such as pollution, occurs in urbanised and industrialised parts of South Africa.  The effects of both physical and chemical degradation on the biota of surface waters have not adequately been assessed.  Conservation efforts need to take cognisance of centres of high biodiversity and endemism.


In the past, there has been limited integrated management of surface water ecosystems.  Furthermore, government attempts to slow down or halt resource degradation have been hampered by a lack of adequate policies and legislation.  Recently, however, the development of a new Water Act and the acceptance of the concept of integrated catchment management should improve the situation.  The catchment is now seen in the context of land-use within the catchment and thus, the effects of degradation can directly be linked with the causes.

Chapter 5: Degradation of groundwater resources

This overview has not been able to indicate that there is any large-scale degradation of either the quantity delivered or the quality of groundwater.  It has however shown that the recharge of the resource is dependent on the rainfall in the area drained by the particular aquifer.  In much of South Africa, water levels have dropped because suitable recharge producing rain has not occurred.  In areas where large-scale irrigation has taken place from the groundwater aquifers the groundwater level has decreased over time.


In some areas there is a natural occurrence of mineral salts. The most detrimental of these is in the form of nitrates, which can cause death amongst children and livestock.  In line with the quality of surface water, a gradual increase in chlorides can be anticipated.


A knowledge of both the quantity and the quality of groundwater has increased dramatically over the last few years but the data are not yet available to make management decisions thereon. The expansion of data in the National Groundwater Data Base will go some way to improve this capability in the future.


Pollution of the groundwater remains a threat that is not yet easily analysed. This threat is from industries, landfill sites, over application of nitrogenous fertilizer, feed lots, and the informal deposition of domestic wastes, including modern detergents, and the products of human and animal waste around settlements. It is very clear that the management of waste is easier and cheaper to manage on the surface before it has a contaminating effect on groundwater resources.


Groundwater resources are frequently judged by the success of the pumps used to harness the resource. In many cases of so-called failure, it is more likely the pump and the borehole that is faulty. Over pumping can cause the interstices around the hole to close, the hole may be incorrectly sited or the pump may be faulty. This was particularly evident in the Drought Relief effort earlier this decade where most time and cost was spent on the restoration of hand pumps and clearing out of boreholes.


The Borehole Prospects Map of South Africa and the Provincial Hydrogeological Mapping Projects of 1995, of the Department of Water Affairs and Forestry will provide invaluable tools against which future tendencies can be assessed.


For most rural inhabitants groundwater is the best, if not the only, water resource available to them. It is therefore extremely important to gather reliable information for this purpose. The Water Act has been radically changed in such a way that this resource can now be managed to the same degree as surface water.

Chapter 6: Soil degradation

The World map of Soil Degradation, published in 1990 shows that water erosion of varying intensity, largely induced by agricultural practices, affects more than 70% of South Africa.  Compaction and crusting, often a precursor to water erosion, is far less extensive but also significant. Chemical soil deterioration in the form of land pollution and acidification is prevalent in Gauteng and parts of Mpumalanga. Wind erosion is minimal, and other forms of deterioration like water-logging and salinization are presently insignificant. Since it is so extensive this review concentrates on erosion, but where relevant includes mention of salinization, acidification, water logging, soil pollution, soil mining and compaction, as they may also influence desertification. 


Soil erosion has been regarded as an important phenomenon in South Africa since the turn of the century and even before, but it is unlikely that it is severe as popular literature of the 40s, 50s and 60s would have us believe. National erosion rates based on sediment yield assessments from large catchments range from 100 – 363 million tonnes a year, and may have been declining annually during the last 50 years. These values are about the same as estimates for Australia, and very much less than the continental averages for Africa as a whole, for North and South America and for Asia. 


Nevertheless soil degradation is important in other ways.  Soil formation rates are thought to be about 30 times slower than rates of soil loss, on and off-site economic costs are considerable, nutrient depletion and toxicity resulting from some forms of degradation may reduce crop yields and increase farm input costs, and soil degradation is an important indicator of desertification. It is regarded as an important agricultural and development issue, and 96 % of the respondents in a recent survey conducted among South African policy makers and scientists thought that soil erosion was a significant problem in the country. 


Soil degradation probably influences plant growth, biodiversity and agricultural production in South Africa. It certainly has an adverse effect on surface water resources, and there are several recorded occurrences of siltation and eutrophication in reservoirs and dams. By 1989 some Provinces were losing dam storage capacity at a rate in excess of 0,4% per year. Sedimentation in coastal estuaries and modifications to river ecosystems have also been cited as problematic. Whether degradation truly affects the sustainability of South African commercial, small scale or subsistence agriculture is unclear, as it is but one of many factors that might be influential. 


Since the turn of the century responses to the perceived problems of soil degradation have been many and varied, especially with respect to erosion.  In particular, scientific analysis of the biophysical controlling factors was often of the highest quality, as were attempts to understand in detail the geomorphological processes, short term erosion rates and palaeogeomorphology of soil loss.


Legislation to control erosion was introduced periodically and important Acts passed by Parliament included the Forest and Veld Conservation Act of 1946, the Soil Conservation Act of 1969, the Conservation of Agricultural Resources Act of 1983 and the Environment Conservation Act of 1989. These were mainly applicable to white-owned farmland.  Homeland and communal areas were subject to the Native Administration Act of 1927, the Bantu Homelands Constitution Act of 1971, legislation formulated by individual homelands governments, and certain proclamations by the State President.  The most notable of these were Proclamation 116 of 1949, and the Betterment Areas Proclamation R196 of 1967.  Government or quasi-government initiatives to enhance awareness and to actively promote soil conservation led to the establishment of the National Veld Trust.  Its main role was educational within the Southern African Regional Commission for Conservation, and Utilisation of Soil (SARCCUS), created to co-ordinate conservation activities across national and homeland boundaries in southern Africa, and a number of regional Soil Conservation Committees.  By 1990 government financial support for soil conservation works had contributed 303 million rands mainly to the white commercial farming community.  Betterment planning, which involved large shifts of population as well as the introduction of agronomic and engineering conservation control measures were largely incompatible with social structures.  It was a particularly controversial attempt to control land degradation in homelands and communal areas. Most commentators consider the approach to have failed both as a mechanism for rural development and upliftment, and as a way of limiting soil degradation.


This study recognised six categories of erosive and six non-erosive forms of soil degradation.  A review of prior studies shows that sheet erosion is widespread over the country. Published values of measured rates usually incorporate soil lost through ephemeral rills, and vary between 0,02-72 t ha-1 yr-1, depending on local factors, especially land use.  Rills, gullies and dongas are considered as a single erosional form.  Rills may be ephemeral lasting for only a single rainstorm, or they could be “master rills” - slightly larger, more permanent features. The terms “gully” and “donga” are synonymous, and used to indicate much larger features, often several metres deep and wide, with lengths sometimes measured in kilometres. They are permanent, steep-sided water courses which experience ephemeral flow during rainstorms.  Ravine gullies are linear, flat-walled channels in soil, colluvium or weathered bedrock.  Organ-pipe gullies are dendritic in plan view and have distinctive fluted walls, usually in colluvium.  In South Africa rates of rill erosion have only been measured in association with sheetwash (see above), but gullies, unless they are stabilised, may erode headwards or from the walls very rapidly and large sediment loads are common.  Terrain slope, soil characteristics, land use and climate have all been shown to be influential in their development.  Wind erosion with which the residual forms deflation hollows, dunes and overblowing are associated and occur on soils with aggregate or particle sizes varying between 50 and 400 microns. Although few regions are entirely unaffected, neither the process itself nor the associated landforms are common or intense in South Africa. Salinization and waterlogging are most common in irrigated areas, with up to 30% of the soils of some irrigation schemes being affected.  Acidification of non acidic soils, soil mining, and soil pollution are presently not widespread but are growing.  Soil compaction and crusting, a common precursor to sheet, rill and gully erosion are becoming more widespread, but are reversible.


Most accelerated erosion owes its origin in one way or another to the socio-economic conditions of the country, since these control land use.  In the communal areas of the country, although traditional land tenure structures may encourage degradation, most experts attribute much of the problem to the social and spatial engineering enacted since the 1913 Land Act which was backed up by subsequent colonial and apartheid legislation. Through this most of the population of the country were confined to less than 10% of the land area. Things were exacerbated by the betterment Scheme policy which offered ill-advised and totally inappropriate approaches to soil conservation.  At the same time white commercial farmers, under pressure to make South Africa self sufficient in foodstuffs whilst at the same time striving for economic survival and profit, often opted not to apply sufficient soil conservation measures, despite the existence of at least some government subsidy for them.


It is known that since the Iron Age land use has exercised significant influence over erosion and degradation rates in the country.  Veld, even when normally grazed or burned promotes quite low soil losses, while fallow land promotes the most soil losses. Crops have various effects: sugar cane and sown pasture accelerate natural erosion rates but other crops, notably maize and pineapples produce far greater soil losses.

The influence of physical landscape parameters such as soil erodibility, rainfall erosivity and topographic slope have been well studied. According to standard indices South Africa does not have particularly high erodibility or erosivity except in a few areas, although farming is often practised on quite steep slopes.


In general terms soil degradation is likely to occur under certain socio-economic and political conditions.  They exercise almost enormous influence over land use, which in turn interacts with the natural factors of soil, rainfall and slope to determine the occurrence and rate of soil degradation. But severe and sustained degradation seem usually to occur in areas of intense land use, and under such conditions reduction in soil quality and quantity can occur even where natural circumstances favour stability.


Degradation modelling is a way of integrating the effects of all factors and variables in the soil degradation system into a coherent structure, with the objective of understanding in a conceptual, qualitative and quantitative way.  Global empirical models have been tested in South Africa with good results in some cases, and specific empirical models have been developed here for restricted soil loss situations, most commonly to predict sediment yields. Few attempts have been made to understand erosion with either new or pre-existing physically based models. 


There is a growing body of evidence both to indicate that during and after the Pleistocene era erosion in South Africa may have been cyclic, with erosion and deposition phases varying from a few hundred to a few thousand years, and to show that long term historical and geological rates were much lower than they are now. There are also indications that we are presently in a depositionary rather than an erosive phase of this cyclic system, but that in some places, land use is so intense that it dominates natural effects, so that significant erosion is still occurring.


Apart from the World Map of Soil Degradation our best estimates of regional distribution of degradation are from sediment yield studies and air photo surveys. Although these disagree in detail they all show that most soil loss occur in the summer rainfall areas in the eastern half of the country. In broad measure the pattern reflects geology, rainfall and topographic characteristics.  


Agricultural extension officer’s and resource conservation technician’s perceptions of soil degradation, assessed during 34 country-wide workshops, showed that when considered across all land use types, soil degradation is perceived as more of a problem in KwaZulu-Natal, the Northern Province and the Eastern Cape and as less of a problem in the Free State, the Western Cape and the Northern Cape. Communal lands were in general far more eroded than commercial districts. Although there were large regional variations for the cropland, grazing lands, forestry, conservation and settlement areas, sheet, rill, gully and donga erosion were the dominant forms of soil degradation, followed by wind erosion, in a few areas, with salinization and acidification occurring in some cropped districts.


Perceptions of current trends indicate that some forms of degradation in some areas are decreasing, mainly in commercial farming areas. Where decreases were observed a variety of reasons were given but included better farm planning, subsidies for conservation works, better legislation, education and town planning, reduced stock numbers and conversion to game farming.


Increases in the rate of soil degradation, mainly in communal areas, were perceived to result, amongst other things, from large influxes of people to peri-urban areas, lack of infrastructure, betterment planning, poor education, poor runoff control, increases in stock numbers and shifts to different breeds of grazing animals.


Although there was broad correspondence between the scientific perceptions of degradation reviewed in the earlier part of this chapter, and those of agricultural extension officers and technicians attending the workshops, some differences were apparent at the detailed level.

Chapter 7: Vegetation degradation

Overview

In this chapter an overview of veld degradation in South Africa and the main types of degradation is first provided.  After this, the issue of declining veld condition, the extent of bush encroachment, alien plant invasions and deforestation are discussed separately.


There have been very few national syntheses of veld degradation in South Africa since John Acocks published his Veld Types maps in 1953.  Our analysis is based on the perceptions of agricultural extension officers and resource conservation technicians and presents a fundamentally different picture from what has previously been suggested.  The eastern Karoo has not emerged as the area of greatest concern amongst the workshop participants.  The severity of degradation in this region as well as the lower rate of degradation both suggest that government initiatives in the relatively recent past have been effective in improving levels of veld degradation in this region.  The Northern Province and KwaZulu-Natal emerge as the two provinces with the highest mean veld degradation index values.  The Northern Cape is also relatively high, largely as a result of the spread of Prosopis spp.  Magisterial districts which had a combination of relatively low severity of degradation, reductions in the rate of veld degradation in the last 10 years and low % area of grazing lands (e.g. in Gauteng, Free State and the Western Cape), generally also possessed low veld degradation indices.  The grazing lands of the communal areas were generally perceived to be about twice as degraded as those of the commercial areas.


Six main types of veld degradation were recognized by workshop participants.  These are the loss of cover and change in species composition (which are discussed together under the broader subject of “veld condition”), bush encroachment, alien plants, deforestation and “other”.  Veld condition remains the most important type of veld degradation in South Africa and is recognized as a priority, at some level, in more than half of the magisterial districts of South Africa.  The problem of alien plants is also widely recognized.  However, bush encroachment and deforestation are perceived as degradation priorities in relatively fewer magisterial districts.

Veld condition

South Africa has a long tradition of research into veld condition.  However, this research has focused almost exclusively in the commercial areas.  The difficulty of measuring veld condition is discussed and the development of techniques is outlined.  


Generally, it is in the higher rainfall, grassland biome in the eastern parts of the country, in Gauteng, KwaZulu-Natal, Eastern Cape and North West Province that loss of cover is perceived as the most important veld degradation problem.  Parts of the savanna biome in the eastern part of the Northern Province also experience loss of cover as a problem.  In the drier Northern Cape, Western Cape and to some extent the more arid part of the Northern Province the loss of cover was not perceived as a priority.  In nearly 80 % of the communal districts participants perceived the problem to be either a first, second or third order veld degradation priority.  However, this was the case in less than half of the commercial areas.


In contrast to the perceptions participants had about the loss of cover, most felt that problems of species composition change resided predominantly in the arid areas of the Northern Cape and Western Cape and in the grassland areas of KwaZulu Natal, Mpumalanga and the Free State, often in association with a loss of cover.  A change in species composition was considered a greater problem in commercial areas than in communal areas.  This highlights the impact of selective grazing regimes associated with the relatively low stocking densities in many commercial livestock production systems.


The impact of fire, grazing and drought on veld condition are discussed and the impact of grazing, in particular on species diversity, composition and ecosystem function are highlighted.  Currently there are 62 globally Extinct plant taxa listed on the South African Red Data List.  Ten of these can be attributed to ploughing for crops; three appear to be the direct result of grazing activities and two because of afforestation.  In addition to the documented extinctions, there are a further 48 plant species listed as Indeterminate on the Red Data List which may also be Extinct.  Eight of the species are listed in this category as a result of agricultural activities.  Perhaps the most important effect of grazing, is not on diversity, however, but on species composition.  The available fence-line contrast studies, which compare heavily grazed communal areas with other grazing regimes and land tenure systems are reviewed.  All show a significant impact of grazing on a wide range of organisms.


Veld condition is an important determinant of ecosystem processes.  Studies in South Africa have shown that although evapotranspiration levels were higher as a result of greater plant cover in good veld, water infiltration was deeper, and runoff and soil loss rates were reduced.  The nutrient status of the soils was higher in veld in good condition as well as the average dry matter production values.  The range of production was greater and water use efficiency values were also enhanced in good condition veld.  For all variables, good veld reflected the most desirable state for sustainable commercial livestock production practices and was also able to better withstand drought.  Veld in good condition could also maintain more animals and generated greater economic returns.


The history of four main government intervention strategies are reviewed.  These are the development of veld management systems (1930s to the present), the Stock Reduction Scheme (1969-1978), the National Grazing Strategy (1985-present) and the Disaster Drought Assistance Scheme, especially for the early 1990s.

Bush encroachment

Bush encroachment is a problem largely of savanna areas although karroid and grassland environments are also subject to invasion by indigenous shrubs.  The results of the 1980 workshop on bush encroachment in the savanna areas show that, of the almost 38 million ha of veld used in their analysis, 4 % (1.4 million ha) possessed heavy infestations and 24 % (9 million ha) was lightly to moderately affected by bush encroachment.  A further 19 % (7 million ha) was vulnerable to bush encroachment and slightly more than half (54 % or 20 million ha) of the area was not affected by the problem at all.


The results from the degradation workshops held in 1997 and 1998 show that bush encroachment is either a first, second or third order veld degradation priority in 154 (42 %) of the 367 magisterial districts of South Africa (Table 7.9).  The problem appears most acute in the North West Province, the Northern Cape, the Eastern Cape and the Northern Province.  Bush encroachment was considered a first, second or third order veld degradation priority in 101 (38.5 %) of the commercial magisterial districts and 53 (50 %) of the communal districts.  The latter result is surprising and confirms that communal land tenure is not in itself able to control encroaching woody species.


Although bush encroachment is a widespread phenomenon, only a few species are perceived as problem elements.  The most important of these are a suite of small-leafed Acacia and other legume species.


The process and rate of bush encroachment are reviewed. Aerial and ground photography studies show that the process can be rapid and increases of more than 30 % in woody cover have been reported over three or four decades.  Bush encroachment appears to be a problem largely of the 20th century and the major causes are discussed.  These include primary factors such as rainfall (both high and low periods) and increasing atmospheric CO2.  Secondary factors include the elimination of a diverse indigenous browser element, the replacement of browsers with cattle, changes in the fire regime and a reduction in fuel wood harvesting by people.  Disturbance and land use history, rather than environmental or primary factors, appear the most important determinants of the extent and rate of bush encroachment.


The most important effect of bush encroachment is to lower grass production and reduce the grazing capacity of the veld, especially for purposes of cattle production.  Estimates of the reduction in grass cover with increasing woody plant cover range from 40-90 %, depending on the extent of bush encroachment.


Mechanical, chemical and biological bush encroachment control methods are discussed and the success of the state subsidy schemes in the Northern Cape and North West Province in the 1980s is reviewed.  Four matched photographs of bush encroachment in the Weenen district of KwaZulu-Natal are included.
Alien plants

The section on alien plants reviews the state of invasion of South Africa by introduced (alien) plants.  The emphasis is on species which invade natural or semi-natural ecosystems (environmental weeds) and on woody plants (shrubs) and trees, but information on other species is included where relevant.  Most of the information on the extent and impacts of invasions is taken from a recent national survey which assessed the impact of alien plants on the water resources of South Africa.


Humans have introduced a wide range of alien species, most deliberately but many accidentally.  The introductions have generally been well meant and necessary, for example the introduction of species for use in timber plantations and woodlots.  Some of these species have invaded natural systems and have become major invaders.  The net result is that an estimated 10.1 million ha of South Africa has been invaded by alien plants to some degree. The data used to estimate the area generally excludes herbaceous and succulent invaders so the total invaded area is undoubtedly much greater. The Western Cape is the most heavily invaded province with about a third of the total area, followed by Mpumalanga, KwaZulu-Natal and Northern Province.  The catchments of the Berg and Breede Rivers are the most heavily invaded followed by the George-Tsitsikamma region, Port Elizabeth coastal region and the Drakensberg escarpment in Mpumalanga.  Fifteen species have invaded more than 1-million ha.  The worst invaders, both in extent and density, are the Acacia species, notably A. mearnsii, A dealbata, A. cyclops and A. saligna, Prosopis species, Pinus species and Solanum mauritianum. Opuntia species were not thoroughly mapped for this survey but the area invaded by the different species (notably O. aurantiaca) is very extensive, and Cereus jamacaru is also a major invader.


The total additional volume of water used by invading alien plants, compared with the natural vegetation, is estimated at 3 300 million m³ of water per year, equivalent to about 6.7% of the MAR of South Africa.  About a third of the estimated total water-use is accounted for by alien invaders in the Western Cape, followed by KwaZulu-Natal (17%), the Eastern Cape and Mpumalanga.  The greatest percentage reduction was found in the arid Northern Cape (17%), followed by the Western Cape and Gauteng.  Acacia species account for almost 40% of all the water-used and pines and eucalypts use about 13% of the total.  Prosopis species are estimated to be using about 192 million m³ per year, probably mainly groundwater in shallow aquifers, and could be using substantially more.  Given a conservative expansion rate of 5% for invasions, the impacts are likely to double in the next 15 years, and may result in the loss of much, or possibly even all, of the available water in certain catchment areas.  Although the greatest impacts are found in the moist headwater catchments, these have a proportionately larger impact on drier reaches downstream as more than half the total volume, and almost all the dry season flow, is produced by these catchments.


Alien invasions also have adverse impacts on land productivity and on the biodiversity and sustainability of natural ecosystems and the services they provide to society.  Many farms in the arid interior have been rendered almost valueless by dense thickets of Prosopis, which is almost a repetition of the problem with Opuntia prior to successful biocontrol.  The total costs associated with alien plant invasions cannot be computed yet, but the opportunity costs (the income from alternative uses) of the wasted water alone must be significant.  Just getting invasions under control over the next 20-years could cost as much as R5.4 billion (Versfeld et al. 1998).


South Africa finds itself in a critical situation.  The current state of the country shows very clearly that, although a few campaigns have been successful, past efforts at controlling invaders, including the promulgation of sound legislation, have not been successful. Large sums of money, probably tens of millions of Rand in current day values, have been spent on various control programmes in the past. The seriousness of the current and potential problem has been recognised and action is being taken in the form of the Working for Water Programme of the Department of Water Affairs and Forestry which provides much needed national coordination.  This programme will have to be expanded but landowners and managers will also have to contribute by accepting the responsibilities that are inherent in achieving the ideal of sustainability.  The challenge is enormous and will require fundamental changes in mindset and a concerted national effort. It will also require considerable political will and courage to undertake and complete a 20-year programme in the face of the competing demands for allocation of money to basic human needs and national reconstruction.  The issue is not whether invaders should be controlled or not.  Rather it is a question of where, when and how to go about it to make sure control programmes are being as efficient and effective as possible.

Deforestation

Deforestation has been an important environmental issue for more than a century, especially within the communal areas of South Africa.  Approximately 17 million people in 3.2 million households depend heavily on fuelwood for their energy needs.  The most important source of fuelwood in the rural areas is from natural shrubland or especially savanna woodland, with other sources (e.g. indigenous forests, alien plants, commercial exotic plantations, woodlots) being negligible.  Deforestation is most apparent in the communal areas of the Northern Province and to a lesser extent in Mpumalanga, the Eastern Cape and the North West Province.


Woodlands of the communal areas currently yield about 4.6 million tonnes of harvestable fuelwood per year.  Fuelwood consumption estimates suggest that between six to 11 million tonnes of wood are used every year in South Africa leaving an annual deficit of around 1.5 million tonnes per year and perhaps higher.  The shortfall in fuelwood supply in most of the communal areas is invariably made up from the standing crop.  Some estimates suggest that if current consumption patterns continue then the natural woodlands of the communal areas of South Africa would be almost completely denuded by the year 2020. Local perceptions confirm this view and suggest that fuelwood availability, together with many other services provided by woodlands such as fruit and woodcraft species, has decreased in the recent past.


The effect of deforestation on ecosystem function and diversity are discussed.  While very poorly studied, there are indications that the removal of dead wood could have a negative effect on the diversity of birds, mammals and insects.  Costs to rural society and especially to rural women and children are highlighted. 


The role of woodlots in rural areas is discussed briefly.  Estimates of the extent of woodlots in the communal areas of South Africa range from 19 500 ha to 27 000 ha.  The condition and yield from these woodlots is currently very low.  They probably contribute less than 80 000 tonnes per annum or about 1 % of the total amount of fuelwood consumed in the communal areas.  An area of about 500 000 ha would need to be set aside for woodlot development if the deficit in fuelwood supply by the year 2 000 is to met.  However, the total land area suitable for tree planting programmes in the communal areas has been calculated at only 185 000 ha.  On their own, woodlot development programmes are clearly not able to solve the fuelwood crisis for South Africa.  Since fuelwood problems are inseparable from poverty and neglect, it is perhaps here that the emphasis should be placed.  The large-scale housing and electrification programmes currently underway in the rural areas may go some way to alleviating poverty and are likely to have a large impact on household energy consumption patterns.

“Other” forms of veld degradation

For “Other” forms of veld degradation we refer primarily to the clearing of lands for crop production, and in some cases for settlements.  It is only perceived as a problem in the Western Cape, in parts of the Northern Province and as a 3rd order priority in the magisterial district of Port Elizabeth in the Eastern Cape.  The trends appeared to be the same for commercial and communal areas.

Chapter 8: A combined index of degradation

The soil degradation and vegetation indices can be combined to form a single index.  Several key areas of degradation in the country are evident.  The steeply sloping environments along the eastern escarpment incorporating the communal areas of the former Ciskei, Transkei and KwaZulu emerged as some of the most degraded areas in South Africa.  Magisterial districts along the eastern coastal regions, however, do not appear as severely degraded.  Many of the communal areas in the Northern Province, the North West Province, and several commercial districts in the Northern Cape and Western Cape are also perceived as being severely degraded, often for very different reasons.  In many instances some of the most degraded districts in the country are located adjacent to magisterial districts which are perceived to be relatively undegraded.  Usually, but not always, district pairs, which possessed such vastly different degradation indices, were managed under different land tenure systems.  Although there are many exceptions to the general rule, it appears that communal areas in South Africa are perceived to be significantly more degraded than commercial areas if soil and veld degradation are the assessment criteria.


When analysed on a provincial basis, the Northern Province and KwaZulu-Natal emerged as the two provinces with the highest mean values, followed by the Eastern Cape and the North West Province.  When soil and vegetation degradation were considered together, Gauteng and the Free State were perceived as being least degraded by people who participated in the degradation survey

Chapter 9: Causes of degradation

Climate

Long-term changes in rainfall patterns for South Africa have still not been conclusively demonstrated.  More time is needed to determine if the generally drier and hotter spell of the last 15 years is part of a sustained downward trend in our regional climate, or whether it is part of the expected inter-decadal variability.  Current climate change scenarios suggest that we can expect less rain in the future and increased variability in rainfall amounts.  As far as temperature is concerned, there appears to be some consensus that there has been an increase this century and that this is probably in response to greenhouse gas increases.  Temperatures are also likely to increase in the future with increasing CO2 concentrations.  


Unlike previous investigations into land degradation in South Africa this analysis suggests that climatic conditions, especially those since the late 1970s, might have had a more important influence on land degradation patterns in South Africa than is currently appreciated.  In the past, much of the blame for land degradation has been placed on people’s use or abuse of the soil and vegetation resources, without recognising the often subtle interactions that exist between climate patterns and land use.  Certainly our custodianship of the land is important.  This is supported by the knowledge that despite the last 15 years, changes in the way people have used the land has resulted in significant perceived improvements in soil and veld degradation rates in many magisterial districts of South Africa.  But climatic influences are equally important and should not be summarily dismissed.  Given the generally dire predictions that currently exist it is important that integrated studies which assess the impact of different land use practices under changing climatic circumstances be initiated as a matter of urgency. 

People

The role of people in influencing land degradation is extremely difficult to unravel. The primary form of human influence is the use of land resources for productive purposes: in other words, agriculture, the collection of plant resources for purposes such as fuel, building and, to a much lesser and more localised extent, mineral extraction and water collection. A secondary form of human influence is the use of land resources for other economic and social purposes that do not directly depend on resource extraction or interference with biotic processes: for example, settlement, infrastructure and recreation. A tertiary set of influences is incidental but often significant.  It comprises the unintended and often remote impacts of economic activity on land resources: for example, pollution of (sub)surface and atmospheric water resources by industry.  Finally, conservation efforts are a form of human influence that are often positive.


This study focuses on human influence through resource use for productive purposes. Influences on people’s productive land use include production goals, e.g. single or multicropping, single or multiple livelihood strategies; environmental and agricultural knowledge systems; technology, e.g. fencing, soil cultivation methods; and the socio economic context. This context provides a diverse, complex and interdependent range of determining influences over human impact on land resources, e.g. economic structures and relationships within society; social, political and institutional factors, including gender; land distribution arrangements; land tenure arrangements; and the structure and functioning of rural livelihoods.


We review South African ideas and experience regarding land degradation in the context of international theory and experience. In particular, the study focuses on two concerns. First, demography and land degradation: do more people mean more erosion – or can agricultural intensification occur as human populations rise? Either can happen: it depends on the combination of socio-economic and environmental circumstances.  Secondly, land tenure and land degradation: is security of tenure necessary for sustainable production?  International experience suggests that it is.  Is freehold necessary for sustainable production?  Here, the international answer is that it is not necessary.  While African land degradation (outside the freehold sector) is often labelled a ‘tragedy of the commons’, in fact it is usually a tragedy of open access.  Internationally, tenure and degradation debates have often assumed that conservation is a long-term process.  If, as is now emerging, conservation can be effective in the short term, the tenure issue loses some of its relevance.


The bulk of the study’s assessment of the role of people in land degradation refers to South African theory and experience. The nature of this country’s experience dictates that we structure our analysis according to the division of South Africa into ‘commercial’ and ‘communal’ areas.


Until recently, South African theory about land degradation in the communal areas has been guided by a pejorative mindset that assumes technical and environmental ignorance and irresponsibility on the part of the African land user.  Symptomatic of this is the assumed African obsession with livestock quantity rather than quality. ‘Tragedy of the commons’ arguments have been widely accepted with regard to the former homelands.  Communal tenure has been assumed to be a major obstacle to sustainable land use.  Policy has tended to assume that coercion rather than persuasion is necessary in promoting resource conservation.  Looking at the history of land use in their country, South Africans have tended to assume that ‘more people must mean more erosion’.


In the commercial areas of South Africa, environmental constraints have been recognised, but it has been assumed that technical ingenuity can overcome them to achieve the desired levels of production and conservation.  South African policy has believed that, despite the environmental constraints, European models of defined farm areas are an appropriate spatial framework for agricultural resource use.  In the commercial sector too, it has been recognised that farmers can be environmentally irresponsible; that they should be monitored and if necessary punished.  But extension rather than enforcement has been assumed to be the more appropriate strategy.


Turning from the beliefs and assumptions that have guided South African land use policy to review the actual South African experience with land use and degradation, we have sought to identify a central chain of causation linking social and political processes with the natural processes of land degradation.  Moving through a sequence of causation, these central links are: land allocation and tenure; demography and settlement; land use policy; livelihoods and poverty; and land use practice.

We argue that the country’s experience of land allocation according to race has led to grossly distorted rural demography and settlement patterns.  Whereas land use policy in the commercial areas was broadly conducive to resource conservation and enhanced sustainability, the opposite was true in the communal areas.  There, ‘betterment’ and related policies and programmes disrupted established land use practices and land management structures and alienated people from the conservation ethic.  Despite the crowding of many people into small communal areas, agricultural intensification did not result.  The multiple livelihood strategies communal area residents were forced to adopt – combining sub-subsistence migrant labour with sub-subsistence farming – led to widespread poverty.  They also promoted dependence on marginal resources, and land use practices that led to land degradation. 


Arable farming practices and factors that contributed to land degradation included: increasing cultivation of marginal or unsuitable land: for example, less fertile, more erodible soils, or fields on steep slopes; an ecologically excessive dependence on grain crop monoculture; labour shortages that prevented sustainable agricultural intensification; poor or politically unacceptable agricultural extension advice; insensitively delivered, and commonly rejected soil conservation programmes, which were also technically inappropriate in some instances.


Despite emerging debates about the economic wisdom of multipurpose African livestock keeping strategies and about veld resilience, communal area livestock keeping for much of this century has been a significant cause of veld degradation because of the high stocking rates.  Again, because of the necessary combination of a number of sub-subsistence survival strategies, the overriding concern of communal area stock owners has been more animals and more biomass offtake, not less. Definitions of ‘degradation’ will vary according to production goals, and veld ‘resilience’ is real, but some communal area veld is certainly degraded beyond resilience or rehabilitation in the short to medium term. Veld degradation is recognised in the communal areas, but is not a livelihood priority.


For much of this century then, racially driven land allocation, economic and land use policies have led to livelihoods that necessitated land use practices that promoted land degradation in the communal areas. These livelihoods depended partially on farming but could not afford to concentrate exclusively on it.


There has been a significant change in livelihood composition in the communal areas since about 1980.  ‘Underfarming’ is now widespread in these areas (though certainly not universal): much arable land is out of use, and stock ownership is a minority activity.  Overall,  agricultural land use is now a minority component of most communal area livelihoods – if it is practised at all.  Active land degradation as a result of field crop and livestock production is probably slowing.  But collection of wild vegetation, especially for wood fuel, continues unabated (despite current rural electrification programmes, the impact of which needs to be monitored).  This aspect of land degradation, again necessitated by the poverty of communal area livelihoods following a century of deprivation, probably remains active.


The future role of people in the degradation or enhancement of South Africa’s land resources is uncertain.  There are several possible scenarios. Globalisation and the local growth of other economic sectors may reduce the intensity of rural land use further, probably slowing degradation.  Alternatively, a shift in global and national market relationships could stimulate increased rural resource use without allocating adequate labour and other resources to agriculture. This could aggravate land degradation.  In a third scenario, dwindling economic opportunities, deteriorating international terms of trade and continued population increases could lead to sustainable agricultural intensification on the south east Asian model. South Africa needs to position itself to be ready to move in this direction if circumstances so dictate. For that purpose, much more research and extension needs to be done by land users and supporting government agencies to develop small scale, intensive farming practices that combine effective conservation with high food yields.

Chapter 10: Correlates and models of degradation

In this chapter we outline a set of 31 variables, which define each of the 367 magisterial districts in South Africa in terms of their biophysical environment and climate, land use and land tenure systems, demography, labour, employment and economic production indicators.  Correlation matrices and stepwise regression models were developed to determine which of the variables are the most important predictors of land degradation in South Africa.  This analysis was also used to identify priority degradation areas in the country.  


Land tenure system (whether commercial or communal) appears most strongly related to land degradation in South Africa.  More than 50 % of the variance in the soil degradation index can be explained simply by knowing the percentage area of a district that is managed under a commercial or communal land tenure system.  Veld degradation appears less tightly coupled to land tenure system than soil degradation and only about 16 % of the variance is accounted for in the data set.  When soil and veld degradation are combined into a single index, land tenure accounts for more than 43 % of the variance in the data set.


Land tenure was then excluded from the analysis and the remaining variables were submitted to a stepwise regression analysis.  Nine separate models were generated: one for the soil, veld and combined degradation indices for the full data set (comprised of 348 districts), for the commercial areas only (226 districts) and for the communal areas only (89 districts).  The full set of regression equations are given and significant variables are also summarised in a table.  The analysis showed that the biophysical and climatic environments are both important predictors of land degradation in South Africa, irrespective of land tenure system.  Slope appears the most important variable, while mean annual temperature is significant in the full data set and when commercial areas are considered separately.  Low mean annual rainfall replaces temperature as the most important climatic factor when communal areas are analysed on their own.


Of the land use variables, only the proportional contribution of grazing lands and settlements appeared important, while stocking rate contributed a little, but only in two of the combined degradation index models.  


The only demographic variable to contribute significantly to any of the models was the % of the population living in a rural environment.


Three indices, all linked to issues of poverty, emerged fairly frequently, and often very significantly, as contributors to the degradation models.  The % of people unemployed, the number of dependents and the GGP per capita ratio all appeared important and often in very different combinations of factors. 


We used the results of our regression models to identify magisterial districts in South Africa, which require priority attention in terms of their degradation status.  In three separate analyses, (full data set, commercial districts only, communal districts only) the degradation indices derived from the workshops (SDI, VDI and SDI+VDI) and the set of relevant predictor variables derived from the regression models were subjected to principle components ordination analysis (PCA).  In all cases the first axis was highly significantly related to the degradation gradient in the data set but also frequently incorporated other factors as significant explanatory variables.  Individual district scores for axis 1 were then used to rank the magisterial districts in South Africa in terms of their degradation status.  The top 20 districts with the highest levels of degradation are shown in a table and in three separate maps.


The results indicate that when considering all districts, as well as the communal areas on their own, the Eastern Cape, KwaZulu-Natal and the Northern Province possess districts with the highest levels of land degradation.  The North West Province, and to a limited extent, Mpumalanga, also have one or two high priority districts.  When considering the commercial areas on their own, it is again KwaZulu-Natal which features prominently in the analysis but the Northern Cape also dominates in terms of the number of high priority districts.  Magisterial districts in the Little Karoo of the Western Cape as well as isolated districts in the Eastern Cape, Northern Province and the North West Province are also important.  In this analysis, the Free State, Gauteng and to some extent Mpumalanga possess relatively fewer, high priority, land degradation areas than the other provinces.


Despite our attempts at providing some level of scientific rigour to the selection of high degradation priority areas, other factors, not considered here, will play an important role in the final set of districts selected as priority areas.  Institutional capacity, levels of conflict within a district and rehabilitation potential are only some of the many factors, which will be considered by provincial and national land degradation programmes.  It is not a trivial task to decide on the districts and areas within districts, which are most deserving of attention.  Limited budgets make the selection and prioritisation of key areas even more crucial. 

Chapter 11: Conclusions

The main conclusions from this study are given below together with three maps showing the extent of soil and vegetation degradation in South Africa and a combined index of soil and vegetation degradation.

· More than 90 % of South Africa’s land surface is covered by the UNCCCD definition of “affected drylands” and there is justification in assessing the whole country in terms of its land degradation status.

· The focus of the land degradation debate has historically been on the arid and semi-arid areas of South Africa, and especially on the eastern Karoo.  Until now, vegetation degradation has been the dominant player in the land degradation debate.  This study suggests that water, soil and vegetation resources deserve equal emphasis in our investigations of land degradation status.

· In terms of South Africa’s surface and groundwater resources, few national syntheses are available on which to assess their overall extent of degradation.  A map of the status of South Africa’s catchment areas and groundwater resources is urgently needed.

· Soil degradation is perceived as being significantly greater in the communal areas than in the commercial areas of South Africa, especially on the grazing lands situated along the steep slopes of the escarpment in the eastern parts of South Africa (Figure Ia).

·  Data from this review differs substantially from earlier national soil degradation maps developed in the 1970s and 1980s in showing that land use and land tenure systems have a significant influence on soil degradation status.  Magisterial districts often exist as islands of degradation in a relatively broad matrix of less degraded rangeland.

· 
Although vegetation degradation is significantly greater in communal areas than in commercial areas of South Africa, the relationship is not as tightly coupled to land tenure system as it is for soil degradation (Figure Ib).  In many cases, changed species composition, alien plant invasions and the encroachment of indigenous woody species are more of a problem in commercial than communal areas.  The most degraded magisterial districts, in terms of the vegetation degradation status, do not appear to be in the eastern Karoo.  The perceptions of workshop participants were that the eastern Karoo has benefited from significant government intervention via research and financial aid in the past and that these strategies have reduced the level of degradation in this area.  

· When soil and vegetation degradation were considered together in a single combined index of degradation (Figure Ic) the Northern Province, KwaZulu-Natal and the Eastern Cape are the three provinces with the highest levels of degradation.  All have significant areas managed under a communal land tenure system.  Overall, combined soil and veld degradation levels were perceived to be more than twice as great in communal areas than in commercial areas.

· The biophysical environment is an important determinant of land degradation in both commercial and communal areas of South Africa.  The regression models developed in this study suggest that areas with steep slopes, low annual rainfall total (especially in communal areas) and high temperatures, are significantly more degraded than other districts.

· While this study finds continued support for the view that rainfall patterns have not changed in South Africa it also notes that the last fifteen years, and especially the first half of the 1990s have been unexpectedly dry.  It is still not certain whether this is part of “normal” interdecadal variability or whether there has been a significant and sustained decline in rainfall, which will continue into the future.  

· There has been an increase in mean annual temperature over southern Africa this century and this is likely to rise even more in the future as a result of changes in greenhouse gases.  This is likely to impact severely on the land degradation status of South Africa since both high temperature and low rainfall are significantly related to high levels of soil and vegetation degradation.  There is an urgent need to better understand the interrelationship between climate and degradation.

· The impact of people on South African landscapes starts with the history of land allocation.  This influences the national demographic and settlement patterns, which in turn directly influences the way in which the land is used.  Government policy also has a major effect on land use practices and our analysis shows that in the commercial farming areas, this policy was at least partially conducive to sustainable land use but that, in the communal areas, it was not.

· The most direct human contribution to land degradation is land use practice. While commercial farmers have certainly contributed to widespread land degradation in South Africa, conservation policies have had at least some effect in slowing that degradation and enhancing sustainable land use practice.  In the communal areas, the status of livelihoods and policy for most of this century has meant that field crop cultivation, livestock raising and the collection of fuel and other plant material have all been conducive to land degradation.  Only as the 20th century draws to a close, and ‘underfarming’ becomes more prominent in some communal areas, is the role of the rural poor in South African land degradation starting to diminish.

· While our understanding of communal farming and land use systems is poorly developed at this stage, what we don’t need is the unthinking imposition of commercial models of land use onto communal areas.  Restriction of stock numbers, culling programmes, and the imposition of rotational resting systems, focused on maximum beef production, are doomed to failure.  However, we also need to understand much more clearly the full complexity of South African communal land tenure systems before imposing dogma from other African communal regions.  Our situation is quite unique in an African context, largely as a result of the historical dispossession and confinement of large numbers of people within relatively small, communally managed and administered magisterial districts.
· In terms of the future study of land degradation in South Africa, the focus should be on both commercial and communal areas.  The dynamic interaction between commercial and communal areas will become increasingly important in the future.  We cannot afford to neglect either.  
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Figure I a-c.  The relative extent of soil degradation (top), vegetation degradation (middle) and a combined index of soil and vegetation degradation (bottom) in South Africa as perceived by agricultural extension officers and resource conservation technicians.  Data are expressed for each of the 367 magisterial districts as one or two standard deviations above or below the mean value for the country.
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