Chapter 2: General Approach

Timm Hoffman

2.1 Definitions

There are several important definitions of relevance to this study.  Because this report forms part of the first stage in the development of South Africa’s National Action Programme, we have used the definitions contained in the United Nations Convention to Combat Desertification (UNCCD) as our guide.  Where appropriate we explain, in the different sections of the report, how the word has been used within a local context.  The first definition concerns the term desertification.  Although this word has a long and confusing history (see Verstraete 1986 for a thorough review of the concept and its etymology) the UNCCD suggests that:

“desertification” means land degradation in arid, semi-arid and dry sub-humid areas resulting from various factors, including climatic variations and human activities.”


While elements within this definition demand clarification it is important in its emphasis on both climate and humans as potential influences on land degradation, which is defined further as the:

“reduction or loss, in arid, semi-arid and dry sub-humid areas, of the biological or economic productivity and complexity of rainfed cropland, irrigated cropland, or range, pasture, forest and woodlands resulting from land uses or from a process or combination of processes, including processes arising from human activities and habitation patterns such as: 

i. Soil erosion caused by wind and/or water;

ii. Deterioration of the physical, chemical and biological or economic properties of soil; and

iii. Long-term loss of natural vegetation.”


The use of the term land is also important and is defined as

“the terrestrial bio-productive system that comprises soil, vegetation, other biota, and the ecological and hydrological processes that operate within the system.”


The arid, semi-arid and dry sub-humid climatic zones, which fall within the UNCCD focus, are “areas, other than polar and sub-polar regions, in which the ratio of annual precipitation to potential evapotranspiration falls within the range from 0.05 to 0.65”.  In chapter 3 we show for South Africa, the distribution of these areas as defined by the UNCCD parameters.


These definitions are general and encompass a wide range of issues.  Water, soil and vegetation resources are all of concern to the UNCCD and both climatic and human factors receive equal emphasis.  Perhaps the most restrictive of the definitions is that the focus of the UNCCD is within the arid, semi-arid and dry sub-humid regions of the world.  But since only about 1 % of the surface area of South Africa is comprised of humid areas, and the rest falls below the 0.65 MAP:PET ratio, it is of little consequence for this study.  


The UNCCD definitions have been criticised for being too general and at times too vague (see Thomas & Middleton 1994).  In particular, the absence of a clear statement on the potential reversibility of the degradation process for an area is problematic.  Despite these criticisms, this report has adopted, as a useful framework, the UNCCD definitions for terms most written about in the degradation literature.  Generally, we have used the word “desertification” to refer to vegetation changes in the eastern Karoo.  “Land degradation” has been used to describe a broader suite of processes affecting, primarily, South Africa’s soil and vegetation resources.  

2.2 A conceptual framework

In adopting the UNCCD definitions we have used a very simple conceptual framework for understanding land degradation in South Africa (Figure 2.1).  As noted above, land degradation incorporates the water, soil and vegetation resources of an area and includes a plethora of hydrological and ecological processes.  Land degradation occurs as a result of the disruption of the normal functioning of these processes.  In the chapters which follow, we describe the state of the water, soil and vegetation resources of South Africa, and discuss the impacts of different influences on the extent and severity of degradation for a particular resource.  We focus primarily on the impact of climate and humans on land degradation.  For climate, we assess the influence of long-term changes in temperature and rainfall on degradation, as well as that of short-term fluctuations such as drought.  In addressing the role that humans play in the process of land degradation we focus on several issues including the role of landuse, demography, history, poverty and policy.  


While climate has a profound effect on human society, the influence of both is mediated by the biophysical characteristics of a particular area (Figure 2.1).  South Africa is not a uniform, flat landscape but is characterized instead by considerable geological, topographic, and bioclimatic variation across the country.  For some of these variables, shallow gradients often exist while for others, abrupt transformations occur over relatively short distances.  The same climatic or human impact, therefore, is likely to have very a different outcome in different regions, largely dependent on the biophysical environment of the area.  For example, the influence of a heavy downpour on a landscape is going to be very different for regions possessing different slope angles, slope lengths, soil textures and soil depths.  It is thus through the biophysical characteristics of an area that the influence of climate and human society has its effects on the water, soil and vegetation resources of this country.


Table 2.1 summarizes some of the most important biophysical characteristics influencing land degradation in South Africa.  We present little more than a synthesis of what will be covered in detail in subsequent chapters. The variables are, for the most part, very general in nature and poorly tested in South Africa.  
Garland (1995) has warned of the uncritical acceptance of many of these biophysical variables.  He has suggested that South African studies have frequently either modified them or rejected their value for use under local conditions.  Despite this caution, we suggest it is of interest to list the key variables, which might have an important moderating effect on the impact of climate and land use on our environment.

Table 2.1.  Some of the most important biophysical variables, which modulate the impact of climatic and land use factors on a catchment, landscape or region.  

Variable
Description and influence

Rainfall erosivity
This is the product of the kinetic energy of falling rain (mass, diameter and velocity of the raindrops) and its intensity and duration.  It describes the ability of raindrops to break up soil aggregates.  It is measured in iso-erodents which are lowest for the Western Cape and Northern Cape and highest for the Eastern Cape, KwaZulu-Natal and the eastern parts of Mpumalanga and the Northern Province (Smithen & Schulze 1982).  Several studies, however, have found it to be a poor predictor of erosion in South Africa (see Garland 1995 and Chapter 6).

Geology
The parent material influences soil texture and therefore the erodibility of soils.

Topography
This includes measures of (i) slope steepness (in degrees) which influences raindrop splash, run-off and run-off velocity and (ii) slope length (the distance that water flows downhill) which influences the volume and velocity of run-off, which in turn affects the cutting power and transport capacity of run-off (Matthee 1984).  Although poorly researched in South Africa, the influence of slope steepness and length on soil erosion appear to be complex (Garland 1995).

Soil erodibility
It defines the susceptibility of soil aggregates to detachment and transport.  It is determined largely by the texture, structure, organic material, chemical content and infiltration capacity of a soil.  Some soils such as the duplex soils of KwaZulu-Natal and parts of the Eastern Cape, with a permeable top soil overlying a relatively impermeable sub-soil, are particularly susceptible to soil erosion (Matthee 1984).  Garland (1995) (and Chapter 6) highlights some of the difficulties of measuring soil erodibility. 

Plant cover
Plants intercept raindrops and reduce their kinetic energy which in turn influences their erosivity. All things else being equal, the closer to the ground the canopy is, the more effective it is in reducing raindrop energy at the soil surface (Matthee 1984).  Snyman (1998) has demonstrated the importance of plant cover in influencing soil erosion.  Plant cover influences sub-surface flow and in the riparian zone may also influence stream bank erosion and stability.  Their role in facilitating chemical sedimentation has not been studied extensively in South Africa.

2.3 Sources of information

Information about the severity of water, soil and vegetation degradation in South Africa was obtained from four main sources.  These are: 

· A series of 34 workshops, which were held throughout South Africa between June 1997 and February 1998, and involving 453 participants, most of whom were either agricultural extension officers or resource conservation technicians.  Information on the soil and vegetation resources was gathered during these workshops;

· The extensive South African literature on resource degradation was reviewed and information about the nation’s water, soil and vegetation resources has been synthesised and presented in this report;

· Several case studies, carried out in 1998 in nine magisterial districts, were also used to verify and add to the workshop findings.  Select information from the case studies, together with several photographs taken at these study sites, have been used in this report;

· The extensive statistical record, which exists for each magisterial district and which covers a wide range of subjects, from agriculture to demography, and from labour to economics, has also been used throughout the study.

Each of these sources of information is outlined further below.
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Figure 2.1.  A conceptual framework for showing that climatic and human impacts have their influence, through the biophysical environment, on the hydrological and ecological processes of an areas’ water, soil and vegetation resources.

2.3.1 Workshop protocol
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The UNCCD encourages popular participation in the process of developing a National Action Programme.  It was in this spirit that a series of participatory workshops were organised throughout the country during 1997 and 1998.  The main aim of the workshops was to develop a consensus map of the status of land degradation in South Africa, particularly for the soil and vegetation resources.  Information concerning land use practices and changes in land use area and intensity over the last 10 years was also collected.  In total, 34 workshops were held, each lasting 5-7 hours.  The location of the workshops is shown in Figure 2.2 and the itinerary in Table 2.2.


A total of 453 people attended the workshops.  The majority of the participants were either agricultural extension officers or resource conservation technicians.  On several occasions, nature conservation officers, soil conservation committee members, farmers and researchers also attended the meetings.  We chose to use the expertise of agricultural extension officers and resource conservation technicians for a number of reasons.  They are a significant workforce within the Department of Agriculture and although severely understaffed at present they are represented throughout the country.  They have a presence in both commercial and communal areas and are, for the most part, very knowledgeable about the state of the natural, and especially the agricultural resources, of an area.  Many agricultural extension officers have served for many years, if not decades in a single magisterial district or agricultural region and their understanding of the changes that have occurred in an area are unparalleled.  It is appreciated, however, that their perspective is strongly influenced by their background and training.  This is especially true in terms of their bias towards commercial agricultural production as opposed to their appreciation for the merits of communal land tenure and land use practices.

Figure 2.2.  The location of the 34 workshops that were held in the agricultural regions of South Africa between May 1997 and March 1998.  Provincial boundaries and agricultural regions are indicated by thicker lines, while the 367 magisterial districts of South Africa are also shown.

Table 2.2.  Itinerary for the 34 land degradation workshops held throughout South Africa between June 1997 and February 1998.  The province, agricultural region and town where each workshop took place are shown, as are the date of the meeting and the number of people who attended.

Province
Agricultural region(s) assessed
Workshop location
Date
Number of people attending

Eastern Cape
Eastern
Umtata
10/6/97
9


Griqualand East
Kokstad
11/6/97
12


Northern
Queenstown
12/6/97
18


Western
Jansenville
13/6/97
6


Central
East London
27/6/97
23

Free State
Northern
Kroonstad
24/11/97
21


Eastern
Bethlehem
25/11/97
6


Southern
Bloemfontein
26/11/97
18

Gauteng
Gauteng
Pretoria
2/10/97
8

KwaZulu-Natal
Northwest
Pieters
23/2/98
8


Northeast
Vryheid
24/2/98
9


Southeast
Cedara
25/2/98
8


Southwest
Cedara
26/2/98
8

Mpumalanga
Southern Highveld
Ermelo
11/8/97
10


Lowveld
Nelspruit
12/8/97
5


Northern Highveld
Kwamhlanga
15/8/97
15

Northern Cape
Diamantveld
Kimberley
8/12/97
12


Benede-Oranje
Upington
9/12/97
7


Namaqualand
Springbok
9/12/97
6


Hantam
Calvinia
11/12/97
10


Bo-Karoo
De Aar
12/12/97
15

Northern Province
Western/Bushveld
Potgietersrus
17/11/97
12


Southern
Lebowakgomo
18/11/97
28


Central
Pietersburg
19/11/97
26


Northern
Thohoyandou
20/11/97
29


Lowveld
Giyani
21/11/97
17

North West
Western
Vryburg
26/8/97
15


Central
Mmabatho
27/8/97
18


Rustenburg/Eastern
Rustenburg
28/8/97
9


Southern
Potchefstroom
29/8/97
14

Western Cape
Swartland & Boland
Elsenburg
10/11/97
22


Northwest
Vredendal
11/11/97
6


Karoo & Klein Karoo
Oudtshoorn
12/11/97
11


Southern Cape
George
13/11/97
12

However, because agricultural personnel, with a wide experience in both commercial as well as communal areas, were used, we believe that we have achieved a realistic and balanced perspective on the problems of land degradation in South Africa as a whole.  In a very subjective assessment of these differences, we suggest that the extension officers and resource conservation technicians with a commercial agricultural background tended to over-estimate the problems in commercial districts while those with a history of working in the communal areas often underestimated the degree and extent of degradation in an area.  Overall, however, we support the findings from a recent survey, which suggests that agricultural extension officers possess a reasonably balanced perception of the state of the resources of a region.  This perception lies between the underestimation generally experienced amongst farmers and the overestimation of many range scientists (Table 2.3).


We adopted the same approach in all workshops.  This approach is similar to that used in the Global Map of Human-Induced Soil Degradation (GLASOD) (Oldeman et al. 1991) but we modified the method considerably to suit our own needs and circumstances.  Generally, we followed the procedure as laid out in Liniger & Van Lynden (1998) for the assessment of land use practices and soil degradation only.  This methodology has emerged from several iterations of a WOCAT Task Force (World Overview of Conservation Approaches and Technologies), and has been shown to be robust enough to be used under a wide range of circumstances.  


At the start of each workshop we explained the purpose of the meeting and placed it in the context of the UNCCD and South Africa’s NAP.  A comprehensive outline of the workshop was described prior to commencement.  We emphasised that we sought to develop a consensus view of land degradation in each magisterial district in the region and that discussion and early disagreement was to be encouraged.  The chief role of the research team in the meeting, besides facilitation, was to ensure that consistent explanation of key definitions occurred and to calibrate the findings of each workshop with those that had occurred in other regions.  To assist in this process we compiled a portable “Workshop Explanation Kit” which was comprised of reference photographs and illustrations, extended text definitions, and detailed examples to assist participants in their decisions.  Generally, the workshops were vibrant events in which excellent discussion occurred and consensus between participants was relatively easily reached.  In several cases these workshops provided the first opportunity for agricultural personnel with commercial farming experience to talk to their colleagues with communal farming experience about issues concerning soil and veld resource degradation.  On a few occasions, however, there was very limited support for our approach and on one occasion, it was actively opposed and rejected as being an oversimplification of the problem and a worthless exercise.

Table 2.3.  Differences in the perception of veld condition by farmers, agricultural extension officers and range scientists.  Data are from Roux (1990) who cites them as being from “a survey carried out by the Extension Research Institute, University of Pretoria” (undated).

Scored by
Veld condition %


Poor to very poor
Fair
Good to very good

Farmers
5
21
74

Extension officers
13
46
41

Range scientists
40
45
15


An example of the data sheets used in the workshops is shown in Table 2.4 and Table 2.5.


The workshop itself was divided into three main components. The first concerned land use practices in the magisterial district.  Although there are many land use classifications that have already been applied to South Africa (e.g. Schoeman & Scotney 1987, Thompson 1995), we recognised six, main Land Use Types (LUT).  These are croplands, grazing land or veld, commercial forests, conservation areas and state land, settlement areas and “other” (chiefly mines and lakes).  The definitions for each are outlined in Chapter 3.  


Workshop participants, with particular knowledge of their magisterial district, were asked to determine:

· The proportion of the magisterial district used for commercial or communal purposes, expressed as a percentage;

· The area of each Land Use Type (LUT) within a district, expressed as a percentage of the entire district;   

· Whether the area for each LUT has increased or decreased over the last 10 years and reasons for the change (0 = stable over the last 10 years, +1 = slightly increasing, +2 = moderately increasing, -1 = slightly decreasing, -2 = moderately decreasing);

· Whether the intensity of land use had increased or decreased over the last 10 years and reasons for the change (0 = no change, +1 = moderate increase, +2 = major increase, -1 = moderate decrease, -2 = major decrease);


The second component of the exercise concerned soil degradation in the magisterial district.  Soil degradation was divided into erosive forms such as water and wind erosion, and non-erosive forms such as acidification or salinisation.  The main types of soil degradation used in this study are discussed in more detail in Chapter 6.  Participants were asked to determine for their magisterial district:

· The two or (rarely) three main types of soil degradation in each LUT.  

· The degree of soil degradation in each LUT (1 = light, 2 = moderate, 3 = strong, 4 = extreme);

· The relative extent of soil degradation in each LUT, expressed as a percentage class;

·  The severity class (read from the severity class table in Table 2.4);

· The rate of soil degradation that has occurred over the last 10 years (0 = no change, +1 = slightly increasing, +2 = moderately increasing, -1 = slightly decreasing, -2 = moderately decreasing).

The main reasons for soil degradation in each of the magisterial districts were discussed and a soil degradation index was then calculated for each district as:

( (LUT Degradation Severity Class + LUT Degradation Rate) * % Area of LUT

The final component of the exercise concerned veld degradation in the magisterial district.  We recognised six main types of veld degradation.  These were: loss of cover and change in species composition, bush encroachment, alien plant invasions, deforestation and a general category of “other”.  These are discussed in more detail in Chapter 7.  Participants were asked to determine for their magisterial district:

· The two or (rarely) three most important types of veld degradation in the grazing lands only;  

· The degree of veld degradation in the grazing lands (1 = light, 2 = moderate, 3 = strong, 4 = extreme);

· The relative extent of veld degradation in the grazing lands, expressed as a percentage class;

·  The severity class (read from the severity class table in Table 2.4);

· The rate of veld degradation that has occurred over the last 10 years in the grazing lands (0 = no change, +1 = slightly increasing, +2 = moderately increasing, -1 = slightly decreasing, -2 = moderately decreasing).

The main reasons for veld degradation in each of the magisterial districts were discussed and a veld degradation index was then calculated for each district as:

(Veld Degradation Severity Class + Veld Degradation Rate) * % Area of veld

The soil and veld degradation indices were added together to form a single combined index of land degradation which incorporated both soil and vegetation parameters.


Following the formal section of the workshop and the completion of the data sheet (Table 2.4 and Table 2.5) a more general discussion followed.  It usually lasted for about 30 minutes and covered a wide range of questions.  Generally, we sought to place the questionnaire data in a broader context and to verify the magisterial district results.  Degradation indices were totalled and districts ranked according to their degradation status.  Discrepancies were discussed and, if possible, rectified in a consensus building manner.  The role of the state, and in particular the Department of Agriculture in preventing resource degradation was also a favourite topics discussed at this time.  We also asked for feedback on the workshop methodology, that we could take to the next meetings, and with one or two notable exceptions, we received excellent support and encouragement for our efforts.  The data for each magisterial district was assembled in a Microsoft Excel( spreadsheet and imported into ArcView( GIS Version 3.1 for analysis and presentation.  


We have not undertaken a comprehensive analysis of the reliability or potential inaccuracy of the workshop results.  However, in some cases there is significant correlation with other independent studies (e.g. Versveld et al.’s (1998) map of the distribution of alien plants (Chapter 7); Loxton et al.’s (1985) assessment of soil erosion in 28 magisterial districts of the former Transkei (Chapter 6)).  This suggests that our data might well reflect some level of reality that can be corroborated by detailed scientific measurement.  Where appropriate, we have presented the results of other national syntheses for comparative purposes.  In the chapter, which deals with soil degradation, we compare in a little more detail, the soil degradation data derived from the workshops, with other measured values (see Figure 6.19).

2.3.2 Literature review

Although much has been written about land degradation in South Africa, the literature is scattered and poorly synthesised.  Much of it exists in unpublished reports, or very obscure and discontinued local journal or magazine series.  At the start of the project it was realised that physical copies of the references would need to be in our possession if a thorough review of the topic was to be made.  An information scientist was employed at the beginning of the project in April 1997, and the South African land degradation literature was slowly assembled into a single collection.  Numerous requests and visits to specialist libraries were made during the course of the project, often in conjunction with the degradation workshop itinerary.  Photocopies were made and included in the literature collection housed at the National Botanical Institute.  We chose Reference Manager( as our database software.  Articles were entered into the database and assigned one or more keywords from a controlled list of 128 keywords.  The bibliography now comprises more than 1 800 items of which 70 % possess abstracts or summaries and exist as hard copies in our collection.  A digital form of the database will be placed on the Internet for easy access.  This bibliography was used as our primary source of literature for this review.  For the sake of brevity, more than anything else, we have focused primarily on the South African literature and ignore much of what has been said in the international arena.  While we recognise that such literature is of great importance, we also wanted to address specific issues as they relate to circumstances in South Africa.

2.3.3 Case studies

The 34 degradation workshops, held throughout South Africa, provided a useful national perspective on the land degradation status of the country.  The workshops pointed to problem areas, and in the very limited time available during the meetings, also enabled us to gain some insight into the probable causes of land degradation in specific districts.  Despite the value of this approach it also has a number of weaknesses.  Firstly, local users were generally not represented at the meetings.  The opinions of crop and livestock farmers and other land users were not known.  For communal areas this includes those people who use the natural resources of an area for a multitude of purposes such as for firewood, construction timber, medicinal plants etc.  We felt that it would be important to consult more widely with the land users of a district to assess whether their perceptions were similar to those of the agricultural personnel who attended the workshop.


A second weakness inherent in the workshop approach we followed was that it was of necessity a very general account of the key degradation issues in a district.  We needed more detailed accounts of land degradation problems and solutions and felt that the best way to do this was to embark on a series of case studies in key magisterial districts.  


We selected seven districts in all.  They are, Herschel, Kuruman, Moutse, Nongoma, Peddie, Reitz and Weenen and comprise both commercial and communal land tenure systems.  Some, such as Herschel and Weenen, are perceived to be amongst the worst in the country in terms of their land degradation status, while Reitz is perceived to be one of the least degraded districts.


Photograph 2.1.  Discussing the issue of land degradation with village members as part of a detailed case study in Herschel district, Eastern Cape.


Three broad areas of investigation were emphasised in each case study.  First, an attempt was made to describe the biophysical resources of the district in more detail and to assess the accuracy of the information obtained in the workshops.  Secondly, an investigation into the environmental history of a district was undertaken, largely through asking people about their perceptions of how the land degradation status has changed in their life time (Photograph 2.1).  Finally, local user perceptions and the impact of land degradation in the district was also assessed within the following four theme questions:

· What are the perceptions, levels of awareness and priorities of local land users in terms of their soil and veld resources?

· What are the main reasons for the perceived levels of land degradation in the district or village?

· How does the extent of land degradation affect local user livelihoods?

· What approaches have been or should be initiated to reverse or maintain the agricultural conservation status of the district?

Within each of these four general themes several additional questions were posed to the land users depending on the composition of the group or on the level of detail that was possible from the group or individual.  Individual case study investigations lasted from a few days to a week at a time and often involved meeting with different groups of people from several different villages in a district.  Although the key findings of some of the case studies are contained in separate unpublished reports (Hoffman & O’Connor 1999, Lindeque 1998, Ntshona 1999) the information, which was gathered, is also sprinkled throughout the pages of this report.  Generally we found the case studies to have been extremely valuable.  Our only regret is that we conducted so few of them, largely as a result of a constraint on our time.  

2.3.4 Magisterial district statistics

Each magisterial district in South Africa has a unique history, which is partly recorded in an extensive set of statistical records.  These records define a district and are able to provide insight into the important correlates and predictors of land degradation.  Even though we encountered considerable difficulty in reconciling magisterial district names across all data sets, we used information from several sources to assemble a statistical portrait for each magisterial district.  First, we used the 1911-1991 agricultural census records undertaken by the Department of Agriculture.  Information on livestock numbers, and crop production was taken from this source.  Current stock censuses were also obtained from the Department of Agriculture, (Directorate of Animal Health).


A second source of information was the population data from the Central Statistical Services (CSS) surveys.  We used the information for the 1991 census, as the 1996 data is not yet in the public domain in an easily accessible and affordable medium.  It is most unfortunate that during the apartheid years, and especially from the mid 1970’s, information is not readily available for many communal magisterial districts, which formed part of the independent homelands or self-governing territories.  The selective assemblage of statistical information, which occurred for South Africa at this time, is an environmental historian’s worst nightmare.


It is to the credit of the Development Bank of South Africa (DBSA), that since 1995, they have assembled a set of statistics for each magisterial district in a series of macroeconomic overviews for each province.  These reports do contain information for the communal areas and the DBSA report statistics have been used extensively in this analysis.  


Finally, we used information from two GIS data sets to provide appropriate biophysical statistics for each magisterial district.  These are the CCWR (Schulze et al 1997) and the ENPAT (Van Riet et al. 1997) data sets.  ArcView GIS was used to calculate mean values for each magisterial district.

Table 2.4.  Data sheet used for determining land use trends and status of natural resources during the 34 degradation workshops.
Name:
District:
Region :
Province:
% Commercial






% Communal




Land Use
Soil Degradation
Veld Degradation







Land Use Type (LUT)
Area (%

of district)
Area Trend
Intensity Trend
Type
Degree
Extent
Severity
Rate
Soil

Index
Type
Species
Degree
Extent
Severity
Rate
Veld

Index


Cropland


















Grazing land (Veld)


















Forest (Commercial )


















Conservation


















Settlements
















Total  for both indices

Other


















Total Area
100 %



Total soil degradation index


 Veld degradation index



Area Trend

-2: rapidly decreasing (>2% per year)

-1: decreasing (0-2% per year)

 0: stable over last 10 years

 1: increasing (0-2% per year)

 2: rapidly increasing (>2% per year)

Intensity Trend

-2: Major decrease

-1: Moderate decrease

 0: No major changes

 1: Moderate increase

 2: Major increase 

Type of soil degradation

Water

Wt: Loss of topsoil by sheet erosion

Wd: Rill, gully, donga erosion

Wind

Et: Loss of topsoil by wind

Ed: Deflation hollows & dunes

Eo: Overblowing (deposition)

Degree of soil (& veld) degradation







1: Light
Somewhat reduced productivity, restoration possible.  Biology intact.







2: Moderate
Greatly reduced productivity, major improvements required for restoration.







3: Strong
Not reclaimable at farmer lever, major engineering works required.







4: Extreme
Not reclaimable, beyond restoration.  Biology fully destroyed.

Extent



            Severity

Rate

Type of veld degradation

1: Infrequent (0-5% of LUT)

2: Common (6-10%)

3: Frequent (11-25%)

4: Very Frequent (26-50%)

5: Dominant (>50%)



Extent (% of LUT)

-3: Rapidly decreasing

-2: Moderately decreasing

-1: Slowly decreasing

 0: No change in 10 years

 1: Slowly increasing

 2: Moderately increasing

 3: Rapidly increasing

Ls: Change in composition 

Be: Bush encroachment (species)

Ap: Alien plants (species)

Lc: Loss of cover

Df: Deforestation 

Ot: Other





Degree

1

(0-5%)
2

(6-10%)
3

(11-25%)
4

(26-50%)
5

(>50%)







Light
1
1
1
2
2
3







Moderate
2
1
2
3
3
4







Strong
3
2
3
3
4
4







Extreme
4
2
3
4
4
4





Table 2.5.  Data sheet used for recording the reasons for changes in land use area, intensity and soil and veld degradation in the 34 degradation workshops.



Reasons for LUT Area:

Land Use Type (LUT)
Area Trend
Decreasing
Increasing

Cropland




Grazing land




Forest (Commercial)




Conservation




Settlements




Other






Reasons of LUT Area Intensity:

Land Use Type (LUT)
Area Intensity
Decreasing
Increasing

Cropland




Grazing land




Forest (Commercial)




Conservation




Settlements




Other







Reasons for soil degradation

Land Use Type (LUT)
Severity
Rate
Decreasing
Increasing

Cropland





Grazing land





Forest (Commercial)





Conservation





Settlements





Other








Reasons for veld degradation:

Land Use Type (LUT)
Severity
Rate
Decreasing
Increasing

Grazing land







Vegetation





Soil





Water





Land Degradation





Biophysical Characteristics





Human Impacts





Climatic Impacts








1
PAGE  
19

