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1. Introduction 

 

The purpose of this document is to report on progress and to share initial results and 

experiences from the national assessment of land degradation and conservation in South 

Africa, an integral part of the Land Degradation Assessment in Drylands (LADA) project. 

 

1.1 Aims and background of the LADA project 

 

The LADA project aims at establishing and implementing a comprehensive methodology for the 

assessment and mapping of land degradation. The LADA assessment is carried out at three 

spatial scales (local, national and global), and considers land degradation status, drivers and 

impacts. Ultimately, LADA will provide a better understanding of the degradation phenomena, 

and will give indications for appropriate responses at three different levels of scale.  

 

The LADA project aims to assess causes, status and impact of land degradation in drylands in 

order to improve decision making for sustainable development in drylands at local, national, sub 

regional and global levels. LADA responds to the needs of all stakeholders concerned by land 

degradation, and in particular those involved in the implementation of the action programmes of 

the Convention to Combat Desertification (UNCCD). 

 

At its 58th session, the UN General Assembly declared 2006 the International Year of Deserts 

and Desertification (IYDD). In doing so, the General Assembly underlined its deep concern for 

the exacerbation of desertification and noted its far-reaching implications for the implementation 

of the Millennium Development Goals (MDGs) to be met by 2015. The IYDD is an opportunity to 

strengthen the visibility of the desertification issues on the international environmental agenda, 

while providing a timely reminder to the international community of the immense challenges that 

still lie ahead. 

 

The Department of Agriculture attended LADA meetings at the FAO in Rome (2002) and 

Senegal (2003) and subsequently South Africa was accepted as one of the 6 pilot countries 
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where land assessment technologies will be developed and evaluated. The Department of 

Environmental Affairs and Tourism (GEF focal point) has accepted the Department of 

Agriculture as the coordinating institution and the ARC-Institute for Soil, Climate and Water as 

implementing agency. 

 

The work plan of the LADA project includes training in the methods and tools to be applied in 

the assessment of land degradation as well as consultative workshops with key stakeholders in 

the provinces to assess land degradation and natural resource conservation in each province.  

 

With this background in mind, LADA South Africa has four main outcomes or planned results 

relating to the overall aim this project: 

 

a) The first planned result of LADA is to develop, test and disseminate an improved needs-

based and process-driven approach to dryland degradation assessment. A standardized 

methodological and conceptual framework has already been developed for local, national 

and global assessments of land degradation and its impacts. 

b) The second planned result is to present baseline national and global assessments of 

land degradation in drylands. Identifying the baseline at a variety of scales is critical to 

measure how far remedial actions for both the processes of land degradation and its 

impact have changed. 

c) The third planned result is the delivery of detailed local assessments and analysis of land 

degradation and its impact. In order to balance the addressing of critical areas for land 

degradation (hot spots) with the learning from areas that largely control land degradation 

(bright spots), local assessments will select from both situations, thereby providing a 

better platform for information systems linked to policy at provincial and national level. 

d) The final planned result is the promotion of action and decision-making for the control 

and prevention of land degradation in drylands using LADA products from the other main 

outcomes. 
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This is a progress report on South Africa’s progress with the national assessment of land 

degradation and conservation in the country. The project started in March 2008 and to date, the 

assessment has been completed in two of the nine provinces of the country.  

 

In summary, the overall goal of this project is to obtain a picture of the distribution and 

characteristics of land degradation and soil and water conservation activities for South Africa. 

The final output will be maps and reports at different scales on the extent, status, causes, 

impacts and responses to land degradation and conservation in South Africa. 

 

1.2 South Africa’s approach to the national assessment of land degradation and 

conservation 

 

LADA follows a participatory, decentralized and integrated approach for assessment and based 

on participatory rural appraisals, expert assessments, field measurements, remote sensing, 

GIS, modeling and other modern means of data generation, networking and communication 

technologies to share information at local, national and international levels. 

 

Key elements of the approach are: 

 

a) Participation and inclusion of different perceptions of land degradation 

b) Combination of expert assessment and local knowledge 

c) Use of adapted assessment tools for specific environments. 

 

Information for the national assessment was gathered during a series of consultative 

workshops, these workshop were called “Participatory Expert Assessments (PEA)” and verified 

by comparison with literature, results from other projects and programmes such as the fixed 

point monitoring system, and also the results of LADA Local assessments. The main advantage 

of this approach is that it is a rapid and effective means of collecting information; it provides an 

opportunity for a large number of people to participate in the study and in discussions about 
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land degradation and conservation. This contributes to better ownership of the project and its 

results by different stakeholders since they have been actively involved with data capturing. 

 

For the national assessments, the WOCAT-LADA-DESIRE Questionnaire for mapping land 

degradation and sustainable land management (QM) was used as basis for the assessments.  

This mapping tool is based on the original WOCAT mapping questionnaire (WOCAT, 2007). It 

has been expanded to pay more attention to issues like biological and water degradation and 

places more emphasis on direct and socio-economic causes of these phenomena including its 

impact on ecosystem services. It evaluates what type of land degradation is actually happening 

where and why and what is done about it in terms of Sustainable Land Management (SLM) in 

the form of a questionnaire. Linking the information obtained through the questionnaire to a 

Geographical Information System (GIS) permits the production of maps as well as area 

calculations on various aspects of land degradation and conservation. The map database and 

mapped outputs provide a powerful tool to obtain an overview of land degradation and 

conservation in a country,   

 

1.3 Stratification for land degradation assessment  

 

For the WOCAT-LADA-DESIRE mapping exercise, the land use system (LUS) is considered as 

the basic unit of evaluation. The LUS units in combination with administrative units permit the 

user to evaluate trends and changes in time of the land degradation and conservation practices 

applied. The stratification map for South Africa where LUS units were combined with 

administrative units is presented in Figure 1. Each LUS within an administrative unit constitutes 

a unique mapping unit (see Figure 2) for which information on degradation and conservation 

was provided in the matrix tables (one table per mapping unit).  

 

The different land uses identified for South Africa are: 

• Desert 

• Azonal Vegetation and Wetlands 
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• Savanna 

• Forest 

• Grassland 

• Nama Karoo 

• Indian Ocean Coastal Belt 

• Succulent Karoo 

• Fynbos 

• Albany Thicket 

• Open Water 

• Urban 

• Cultivated Commercial Rain fed 

• Cultivated Subsistence Rain fed 

• Cultivated Irrigated 

• Plantations 

• Mines 

• Protected Areas 

 

The SA administrative boundaries are made up of Local Municipalities, District Municipalities 

and Provinces.  Each level containing a number of the previous level, for example there are 

usually between 4 and 8 LUS in a Local Municipality; between 4 and 7 Local Municipalities in a 

District Municipality; between 4 and 6 District Municipalities in a Province and 9 Provinces in the 

country. 
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Figure 1: Stratification map for land degradation assessment in South Africa 
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Figure 2: An example of mapping units: Land Use Systems within the Ratlou local 
municipality, Central district of the North West Province 

 
A detailed explanation for developing the stratification map for the national assessment is 
published separately for South Africa by Pretorius (2008). 
 

In summary, South Africa has 18 LUS classes and combined with the administrative units (local 

municipalities), a total of 2447 mapping units. Therefore a WOCAT-LADA-DESIRE matrix table 

has to be completed for each of these mapping units. 

 

1.4 Justification for a more detail national assessment 
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The question can be asked why such a detail study with so many mapping units? Firstly, South 

Africa is a very diverse country and LUS range from desert like vegetation to tropical 

rainforests. Secondly, this exercise was seen as an opportunity by decision-makers (mainly the 

Department of Agriculture) to better understand land degradation and conservation in the 

country. They were prepared to make resources available to get a good as possible answer 

considering time and resources available. Furthermore, there is a desperate need for 

information on degradation and sustainable land management in the different provinces to help 

with the implementation of SLM practices, and also nationally to inform the Soil Protection 

Strategy of the Department of Agriculture and other national and provincial initiatives. These 

initiatives include for example the LandCare and Comprehensive Agricultural Support 

Programmes (CASP). The results of this national assessment should provide decision makers 

not only with information on priority areas for intervention for sustainable land management, but 

also with possible solutions and suggestions for intervention. Lastly, we know how much value 

the study of Hoffman on the status of desertification in South Africa (1997), contributed to a 

better understanding of especially land degradation. This study follows the same methodology, 

but at a much more detail level (6 LUS were used in 1997 compared to 18 in 2008) and a detail 

assessment of conservation is also now included. Since the same methodology was used with 

the Hoffman study in 1997, selected comparisons would be possible to determine trends over 

the last 10 years. 

 

2. Progress on mapping land degradation and conservation 

 

2.1 Project phases and activities 

 

The national assessment project started officially in February 2008 in South Africa. There are 6 

main phases to the project and project closure is planned for March 2010. Figure 3 is a mind 

map illustrating the 6 phases of the project, the main activities under each phase, those 

activities where stakeholders would be actively involved (highlighted ones), start and end dates 

for each phase and progress to date for the different phases. 
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Figure 3: Mind map illustrating main phases and project activities for LADA National Assessment of land 

degradation and conservation 
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It was decided to do a Participatory Expert Assessment (PEA) workshop on magisterial district 

basis. The main reason for this decision was the logistic arrangements of government offices. 

There are 45 magisterial districts in the country. To date the team has completed 11 PEA 

workshops and are therefore 24% completed with the data capturing phase. This was made up 

with 4 workshops in the North West Province, 5 workshops in Western Cape and two in the 

Limpopo Province. The North West and Western Cape Provinces are fully completed and 

examples of the results from these workshops will be discussed in more detail later in this 

report. The plan is to complete the data capturing (PEA workshops) by the end of August 2009. 

 

2.2 Project expenses to date 

 

To date, US $ 8000 was used from the LADA South Africa budget to complete 24% of the 

national assessment. This includes mainly the venue and food for holding the PEA workshops. 

The salaries and travel expenses of the facilitator and the data capturer was paid for by the 

Department of Agriculture. 

 

The next section explain the main activities of each project phase and gives a summary of 

lessons learned from implementing the main phases of the LADA national assessment project 

to date. 

 

3. Lessons learned from the different phases of the national assessment project 

 

3.1  Preparation and planning  

 

The main activities for the preparation and planning phase is the introduction of the project to 

provincial departments, appointment of provincial and regional coordinators, organization of a 

provincial planning meeting and preparation of workshop material. 

 

a) The importance of buy-in of the key national and provincial stakeholders throughout the 

process cannot be over emphasized. A letter from the Chief Director: SRM was send to 
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the Head of Department of Agriculture and the Chief Director directly responsible for 

natural resource management in the different provinces. The project was explained to 

them and there was a request for their involvement and participation. The Provincial 

Departments is also requested to appoint a Provincial Coordinator. He or she would be 

the main contact person for the duration of the project and would be mainly responsible 

for organizing a planning meeting in the province and to coordinate the activities of the 

regional coordinators. North West and Western Cape Province responded immediately 

and that’s the reason why they are the first two provinces completed. Two of the six 

workshops planned for the Limpopo Province are also completed. Contact has been 

made with 3 other provinces for assessments early in 2009. Annexure 1 is an example of 

the letter to provinces explaining the national assessment project.  

b) A planning meeting is the first contact with key role-players within the province, usually 

lead by the provincial Department of Agriculture. At this meeting, usually 3 – 4 hours, the 

details of the project and the specific involvement of the provinces, is explained in detail. 

A stakeholder analysis is done to determine which experts should be invited to the PEA 

Workshops. Regional coordinators are appointed for each district in the province to 

organize the PEA workshops and to send out invitations to experts according to the 

stakeholder analysis. The regional coordinators are also responsible to organize the PEA 

workshop for their districts, venue, accommodation if necessary, and the catering during 

the two day PEA workshop. An important lesson learned here is to get enthusiastic and 

dedicated people for the role of provincial and regional coordinators. The success of the 

PEA Workshops is directly related to the amount of effort spend to identify and invite the 

right local experts. A suitable venue is also a key variable for a successful PEA 

Workshop. 

c) It’s important to use the results from provinces already completed to convince other 

provinces to participate in the project. Maps and examples of the different analysis from 

the DPSIR framework are very convincing and an important tool for negotiations. 

d) A lot of time was spent in developing workshop material, a simplified manual for 

participants and the structure of the database for data capturing. After the first workshop, 

all these documents were changed drastically based on the experience of the first 
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workshop. A few small changes follow and eventually the material was suited to support 

our methodology and streamline the process as best as possible. Photos were used with 

great success in the manual to illustrate certain concepts and to further explain 

differences in categories or values. It is recommended that the editors of the WOCAT-

LADA-DESIRE Questionnaire for mapping land degradation and sustainable land 

management (QM) consider the use of more pictures and illustrative diagrams to make 

the mapping questionnaire more users-friendly. Attached as annexure are examples of 

the workshop material: 

i) Annexure 2: Information and consent form 

ii) Annexure 3: Matrix table for data capturing by workshop participants (experts) 

iii) Annexure 4: PEA Workshop manual 

iv) Annexure 5: Data input form in Excel format 

v) Annexure 6: An example of an article published in the Drynet publication to 

introduce the project to stakeholders, interested and affected parties.  

 

3.2  Data collection  

 

The PEA workshop forms the basis for data collection. Additional data is collected from 

workshop participants and people being referred to by workshop participants. An area where 

verification is needed is also identified during this phase of the project. The following important 

lessons were learned during this phase: 

 

a) A lot of discussion went in to decide at what level to conduct the PEA workshops: 

One big national workshop with experts from different provinces, one workshop per 

province or a workshop per magisterial district? Based on the reasons provided in 

section 1.4, it was decided to hold a PEA workshop in each magisterial district of the 

country, 45 in total. This is probably more detail than initially envisaged for the LADA 

National Assessments, but the LADA South Africa team felt that this was the level of 

detail suitable to address their needs with regard to prioritization and better 

understanding of land degradation and conservation in the country. Furthermore, it’s 
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already difficult for workshop participants to comprehend a mapping unit (specific 

LUS within a Local Municipality). At a PEA workshop on a district level, the matrix 

tables are completed for more or less 25 – 40 mapping units in two days, depending 

on the number of local municipalities and LUS classes. This is already a tall order and 

the level of detail information provided by participants will decrease immensely when 

conducting workshops at provincial and national levels since they have to 

comprehend information for a bigger and bigger area. Figure 4 is a map illustrating 

the difference between local municipalities, a district and a province. Molopo for 

example in the top left corner of the province (blue coloured) is a local municipality of 

the Bophirima district, one of four districts of the North West Province. The other 

being Central, Southern and Bojanala. A PEA workshop was held in each of these 

four districts.  

 

Figure 4: Map of the local municipalities and districts of the North West Province. 
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b) Another issue under discussion was the number of days for a typical PEA workshop. 

All the workshops are planned for two days. In fairly homogeneous areas (a few 

different LUS classes) with not that many local municipalities (4 – 5), the assessment 

is easily completed in two days. In more diverse areas (more LUS classes) with more 

local municipalities (6 and more), its very difficult to complete the assessment in two 

days and a lot of pressure need to be applied by the facilitator to keep the momentum 

to finish the assessment in two days. This is very tiring for both the facilitator and 

participants. Consideration was given to have three day workshops in certain areas. 

Unfortunately, in many cases it’s very difficult for people to be away from work for 

three days. Two days is fine and people are willing to attend, but many experts and 

farmers earmarked for the PEA workshops can’t afford to be away from office or their 

farms for three days. In many cases some of the participants leave after a day or only 

attend the second day which is very inconvenient and counter productive towards the 

process. Secondly, the cost implications of a two day workshop compared to a three 

day workshop is noticeable higher considering the number of workshops planned for 

South Africa. 

c) The importance of a suitable venue cannot be over emphasized as mentioned briefly 

before. The venue should be big enough for about 25 participants (on average 5 

participants for plus minus 5 local municipalities per district = 25 participants). The 

setting of tables should be ideally in a U-shape with enough tables or space for small 

groups of 4 – 7 to sit together, but still able to see the projector screen and facilitator. 

The importance of a suitable venue needs to be emphasized at the planning meeting.  
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d) The main source of information for this whole assessment is the knowledge and 

experience of the participants (experts). Without knowledgeable and experienced 

participants, it wont be possible to complete the matrix forms thoroughly with good 

information and it will lead to a limited understanding of land degradation and 

conservation in that area and eventually gaps in the national picture. The stakeholder 

analysis during the planning meeting and the effort done by regional coordinators to 

invite experts, are important to ensure good information and representative   

participation at PEA workshops.  

e) The facilitator is the key to ensure the knowledge and experience of participants are 

conveyed effectively onto the matrix forms. This requires special skills in facilitation, 

people skills in general and also a very good understanding of land degradation and 

conservation. If more than one facilitator is used, care must be taken to synchronize 

them with regard to their mutual understanding of concepts definitions and results 

from adjacent areas and previous workshops to ensure the uniform implementation of 

the methodology throughout the country. The LADA South Africa team decided to use 



 22 

one facilitator for the whole national assessment to ensure continuity in this regard 

and consistency in implementation, mainly because these results will also be used for 

academic purposes. 

 

 

f) To complete the full matrix in two days is a lot of work, especially in areas with a 

complex arrangement of LUSs and many local municipalities as explained before. To 

complete the full matrix form for the savanna area of Molopo will take for example 2 

hours and savanna covers 88.3% of the local municipality area of Molopo. It will also 

take 2 hours to complete the matrix form for azonal vegetation and wetlands which 

covers 1.93% of the Molopo district area. The question can be asked if it’s worthwhile 

to spend an extra 2 to 4 hours to get the results for 2 or 5 percent of the local 

municipality area if time is already of concern. “Don’t sweat the small stuff!” was the 

general rule for the assessment team and in most cases we were happy with an 

answer covering 95% of the LUS for any local municipality. The small LUS were just 

left out and no data was captured for them. In some cases a small area of savanna in 

a magisterial district like Potchefstroom were thrown together with the big grassland 
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area. This was done in consultation with the workshop participants and according to 

them, these two LUS are managed the same way and land degradation and 

conservation are also more or less the same for purposes of this exercise. There is a 

direct link between the stratification map (base map) and the level of information you 

will get from the assessment. It is recommended that national assessment teams 

consider and plan the national assessment exercise as a holistic whole and base the 

stratification on the level of detail information required. 

g) The methodology of participatory expert assessments suggests different perceptions 

and eventually different opinions and results for in many cases the same area. 

Harmonization and calibration of the data is a very important step in the data 

collection phase. As a first step, a fair amount of time was allowed for discussions of 

values within the group to allow them to reach consensus. Once the data were 

captured for all the local municipalities of that specific workshop, the facilitator then 

shows on the screen the results of the different local municipalities to the group. This 

allow the facilitator to compare results of different mapping units with each other, 

results of different variables with each other, but also for the participants to give 

inputs on other local municipalities they might also know or to question the values of 

other groups. It’s very important for the facilitator to handle this process with care and 

compassion. The facilitator must be careful not to change values to easily, remember 

it’s that person or groups perception and according to them, that’s correct and a true 

reflection of the situation. Care must also be taken not to generalize the values too 

much and in the process loose important variation in the data. Rather ask the group if 

the best and worst mapping units are really the best and the worst case and how the 

other mapping units compare to those two extremes considering the values given by 

the different groups. 
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h) As soon as a section of the assessment is completed, the data is captured on an 

Excel spreadsheet. The groups usually send somebody with the data form to the data 

capturer and he/she then capture the values for that section. This, together with the 

data calibration phase just explained, serves as a quality control measure to ensure 

data is correctly captured. In the mean while, the facilitator then assist other groups 

not yet finished with that section. If the data capturing takes to long, the facilitator 

continues to explain the next step while the data capturer capture the data from the 

data forms. The harmonization and calibration will be done at a later stage then. In 

other cases, the groups just read the values out loud and it’s captured directly. It all 

depends on time available, the group structure and the progress made by groups 

individually. The groups are asked continuously to ensure the hand written data forms 

are completed and up to date with regard to changes being made during the 

calibration and harmonization process. The hand filled data forms serve as an 

important back up and source document for future reference.    
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i) Initially a fair amount of time was spend to do a Power Point presentation on the aims 

and objectives of the LADA national assessment project at the start of every PEA 

workshop, more or less 45 minutes. To make better use of limited time, this 

introduction was reduced to a 5 minute introduction putting emphasis on two 

important points: Firstly, the value of their inputs and the importance of their 

participation as experts either in a specific field or an expert of a specific area. This 

makes them feel important and valued. Secondly, why the study is being done and 

what the outcomes of the project will be, with the emphasis on providing decision 

makers with better information on land degradation and conservation. The DPSIR 

framework is then explained to them as basis for better understanding the 
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phenomena of land degradation and conservation. The moment we better understand 

land degradation and conservation, the better we would be able to inform decision 

making at different levels. With these two simple points they soon realize it’s an 

important national exercise which will contribute positively to sustainable land 

management. These two points are repeated at the start of the second day as well, 

just to confirm the importance of the exercise and the value of their inputs. When the 

days become long and difficult, this message acts as a motivating factor to keep the 

group going. 

j) It’s important to spend a few minutes after the workshop participants have introduced 

themselves briefly, to clarify roles and responsibilities within the small groups. They 

are the role of discussion leader and scribe, the person responsible to complete the 

data form.  

k) A lot of additional information is given by participants during the workshop. This 

includes examples, further explanations and even interesting stories. A good idea is 

to give that person a clean piece of paper and ask him/her to write down the 

information. These loose papers are then attached to the data forms for that specific 

local municipality. In this way, the information is captured in the participants own 

words and the facilitator is free to listen carefully to the explanation for example, to 

put it in context with the data and not focusing only on capturing the information. 

l) During the first few workshops, a workshop evaluation was done at the end of every 

workshop to get feedback from the participants on their experience of the 

assessment. They were asked what went well and what not, reasons for that and 

suggestions for change. This information was very useful initially to adjust the 

workshop procedures, workshop documents and even the facilitation style.  

 

3.3  Data verification 

 

To date, very little data verification has been done and this important phase will receive more 

attention now that the methodology and workshop material is in place and its working 

effectively. Data from other projects addressing different aspects of land degradation and 
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conservation, SPOT 5 images, aerial surveys using the Departmental helicopter, and field 

verification by road will be the main sources of information for verification purposes. Information 

from the LADA Local Assessments will also be used for verification purposes and to further 

investigate specific trends and issues evident or prominent from the national assessment. 

 

LADA Local Assessment needs to play a very important role in the verification of national 

assessment results. During the national assessments certain trends will became evident for the 

different variables of the assessment matrix. During local assessments the LADA Team can 

collect more detail information on specific trends to have a better understanding of the reasons 

and drive forces behind those trends. To illustrate this, the reasoning behind the selection of the 

first LADA Local Assessment will be explained. 

 

During the assessments in the North West and Western Cape Provinces, one of the trends 

identified by workshop participants was the inability of government and donor organizations to 

ensure long term sustainability of NRM projects. Usually when funding cease, the further 

implementation and maintenance of SLM practices came to an end as well, in other words, their 

are very little up- and out scaling of initiatives. With this in mind we decided to do the first local 

assessment in Sekhukhune land in the Limpopo Province. Sekhukhune land is a very degraded 

area and during the last 14 years, huge investments were made by government and donor 

organizations like the Japanese Government (JICA) towards SLM. During the assessment, very 

useful information was collected to further explain this trend. A detailed report on the first local 

assessment in Sekhukhune land is available. 

 

It is therefore very important to integrate information from different levels of assessment in a 

holistic whole, all towards the better understanding of land degradation and conservation. The 

integration of information between the national and local assessment levels will be discussed in 

more detail at the LADA Local Assessment workshop in Argentina the last week of January 

2009. 
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3.4  Data analysis  

 

The main aim of the data analysis phase is to convert the matrix data captured during the PEA 

workshops into tables and maps in a GIS environment. This is done by simple Excel formulas 

calculating index values for each type of degradation for each mapping unit, by generating 

summary tables for all the variables of the matrix table for each district and eventually for each 

province. These index values and summary tables are then used to generate queries in MS 

Access. From these queries, tables and maps are generated to present the data. 

 

3.4.1 Matrix table spreadsheet for data capturing  
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LADA/WOCAT National Land Degradation and Conservation Assessment   

Ceres Karoo                     

Contributing specialist (Step 1) Land Use System (Step 2) Land Degradation (Step 3) 

a) Contributing specialist ID 
b) Mapping Unit 
ID c) LUS 

d) % Area 

of Local 

Municipality 

e) Area 

trend 

f) 

Intensity 

trend 

g) 

Reasons 

for 

change 

in 

intensity 

trend h) Type  

i) 

Extent 

(% of 

MU 

Area) 

              i ii iii   

wc/03/10|wc/03/14|wc/03/15|wc/03/22 2066 FYNBOS 30 0 0   Bc Bs   55 

        Wt Wg   10 

                

  2066  30        
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Land Degradation (Step 3)                 

h) Type  

i) 

Extent 

(% of 

MU 

Area)   

j) 

Degree   k) Rate   

 l) 

Direct 

Causes 

m) 

Indirect 

Causes 

n) Type 

of impact 

on ESS 

i ii iii                   

Bc Bs   55 0.55 2 50 1 72 n5|g1 h|e E3|E7|P1 

Wt Wg   10 0.1 2 50 1 72 n3|g1|g2 h|e E4|E7|P1 
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n) Type 

of impact 

on ESS o) Level of impact on ESS For calculating # of impacts 

# 

Impacts   
Degradation 

Index 

WEIGHTED 

DI 

  I   ii   iii                 

E3|E7|P1 -1 67 -1 67 -1 67 1 1 1 3 67 35   

E4|E7|P1 -1 67 -1 67 -1 67 1 1 1 3 67 6   

              0 0 0 0 0     

            41 12 
            2   
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          Conservation (Step 4)         

p) 

Group q) Measure 

r) 

Purpose 

s) % of 

MU 

Area   t) Degradation addressed 

u) Effective 

implementation 

and 

maintenance   

                        

CO M5 M1   M 20 0.2 Bc Bh   2 50 

GR M5 M1   M 10 0.1 Bc Bh   2 50 

RH M5 M1 M2 M 10 0.1 Wt Wg Wr 3 75 
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    Conservation (Step 4)                 

v) 

Effectiveness 

Trend   

w) Reasons 

for 

Effectiveness 

Trend 

x) Type 

of impact 

on ESS y) Level of impact on ESS For calculating # of impacts 

        i   ii   iii         

1 100   P2|E7|S1 1 67 1 67 2 84 1 1 1 

1 100   P2|E1|S1 1 67 1 67 1 67 1 1 1 

1 100   P1|E7|S3 1 67 1 67 1 67 1 1 1 
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Expert recommendation (Step 

5) Additional information 

# 

Impacts   
Conservation 

Index 

WEIGHTED 

CI 

SLM 

Priority 

Index 

WEIGHTED 

PI 

z) Expert 

recommendation 

aa) 

Remarks 

and 

additional 

information 

Protected 

area(s) 

name 

Type of 

mining 

activities 

Species for alien 

invasion and bush 

encroachment 

                      

3 73 15                 

3 67 7                 

3 67 8                 

  30 9 55 52      

  3          
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Table 1 is an example of the spreadsheet developed for data capturing in an MS Excel format. 

This spreadsheet is for the mapping unit Fynbos of the Ceres Karoo local municipality. Ceres 

Karoo is part of the Boland district of the Western Cape Province.  

 

The following points discuss some of the important changes made to the original matrix table 

published in the WOCAT-LADA-DESIRE Questionnaire for mapping land degradation and 

sustainable land management (QM). See Annexure 7 for the original matrix table for 

comparison purposes. 

 

a) Column a) contributing specialist ID, b) Mapping unit ID, c) LUS d) % Area for local 

municipality, o) and y) Level of impact on ESS, w) Reasons for effectiveness trend and 

Protected area name, Type of mining activities and Species for alien invasion and bush 

encroachment under additional information, is new and was added for the following 

reasons: 

i) The contributing specialist ID links all the personal information provided by PEA 

workshop participants (Annexure 2) with the data on land degradation and 

conservation they provided in the matrix form. For any mapping unit, it’s possible to 

do a simple analysis or profile of the experts completing the matrix form for that MU. 

Table 3 is an example of such an analysis on provincial level for the North West 

Province. 

 
Table 2: Summary of PEA workshop participants involved in LADA Land Degradation and 
Conservation Assessment in the NW province 

 

District 
PEA 
Workshop 

Number of 
participants 

Total years of 
experience for 
group 

Average years of 
experience for 
group 

Southern 18 291 (18) 16 
Central 45 591 (42) 14 
Bophirima 14 234 (14) 17 
Bojanala 23 354 (22) 16 
Province 
summary: 

102 1470(96) 15.31 
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Stakeholder groups represented in PEA workshop in the North West Province: 
 

• Department of Agriculture, Conservation and Environment (DACE), North West: 
  Engineers 
  Pasture specialist 
  Rangeland specialist 
  Risk and Disaster Management 
  Researchers 
  Veterinary specialist 
  Extension officers and technicians 
  Agricultural advisors 
  Conservation planners 
  Resource Auditors 
  Conservation scientists 
  Land use planning 
  LandCare Coordinators 
  Livestock specialist 
  Protected Areas Specialists 
 

• Organized Agriculture 
• Farmers 
• Tribal authorities and tribal leaders 
• Department of Land Affairs 
• Department of Water Affairs and Forestry 
• North West Parks and Tourism Board 
• Commercial Banks (Agricultural division) 
• Cooperation’s 
• Land Bank 
• North West University 
• Local Municipalities 
• District Municipalities 

 

ii) The ‘Mapping unit ID’, ‘LUS’ and ‘% Area for local municipality’ is all included to help 

with data analysis in a GIS environment. This information is a summary of the 

stratification data for that specific mapping unit. The percentage area of the mapping 

unit is used to determine the contribution that mapping unit is making to the overall 

answer and to determine the weighted degradation and conservation index which 

will be explained later. 

iii) ‘Level of impact on ESS’ for both land degradation and conservation was included to 

make calculations easier to determine the DI and CI for that specific mapping unit. 
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iv) ‘Reasons for effectiveness trend’ was included since this is an important explanation 

for understanding why conservation initiatives have succeeded in the past or not. 

v) ‘Protected area name, Type of mining activities and Species for alien invasion and 

bush encroachment’ under additional information was included to make it possible to 

provide provinces with more specific details regarding the protected areas 

considered, the mining activities referred to and species under discussion when 

talking about alien invasion and bush encroachment. This more specific information 

will be valuable in designing future responses. 

b) From the original matrix table (Annexure 7), the following columns were deleted. Under 

step 4, Conservation, column a), Name, j) Period and k) Reference to QT. During the first 

few workshops, very little useful information was provided for these columns. 

Considering the time concern discussed earlier to finish the PEA workshop in two days, 

these columns were deleted for the sake of progress. 

c) All the grey shaded areas in the matrix table above, is formula calculations to determine 

the DI for each type of land degradation and the CI for each conservation group 

mentioned by the assessment group. It’s also needed to calculate the DI and CI for the 

MU and also the weighted DI and CI values. 

d) The main reasons for organizing the matrix tables for different local municipalities 

underneath each other on one sheet and the different LUS classes on different sheets is 

to capture data easily, for comparison purposes and lastly, to navigate easily between 

different local municipalities and LUS classes during the PEA workshop. This is very 

important for comparisons during the harmonization and calibration phase explained in 

section 3.2. For example, during a typical PEA workshop, you discuss the type of impact 

on ecosystem services together with the level of impact. Once the small groups provide 

this information for their respective local municipalities, the data capturer can just scroll 

down on the same sheet and fill the information for the same LUS but for different local 

municipalities. While doing that, he can see the values of other local municipalities as he 

captures the data. Once he saw an outlier, this value is highlighted for the facilitator to be 

discussed during harmonization and calibration. 
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3.4.2 The Degradation and Conservation Index (DI & CI) 

 

One of the main questions asked by policy makers is an indication of priority areas were 

scarce resources need to be invested for conservation of scarce resources and for improved 

sustainable land management. The idea with the development of a degradation and 

conservation index was to get an indication of such areas using different variables from the 

matrix table completed for each mapping unit of the stratification map.  

 

When looking at the matrix table, its clear that the variables used for describing land 

degradation and conservation are almost mirror values and that is described in the next table: 

 

Table 3: Degradation and conservation variables from the matrix table used to calculate 

the Degradation and Conservation Indexes (DI &CI) 

Degradation variables Conservation variables 

1. Extent 1. % of Area 

2. Degree 2. Effectiveness 

3. Rate 3. Effectiveness trend 

4. Level of impact on ecosystem services 4. Level of impact on ecosystem services 

 

These variables form the basis for calculating the DI and CI values for each type of land 

degradation and each conservation group indicated by the experts for each mapping unit, 

using the following formulas: 

 

Degradation Index = Extent of degradation x (Degree of degradation + Rate of degradation + 
Level of Impact on Ecosystem Services)/3 = value between 0 and 100 
 
DI = dE(D + R + dIESS)/3 
 
Conservation Index = Extent of Conservation Measures x (Effectiveness of Conservation 
Measures + Effectiveness Trend of Conservation Measures + Level of Impact on Ecosystem 
Services)/3 = value between 0 and 100 
 
C = cE(Eff + EffT + cIESS)/3 
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The details of calculating the DI and CI, how the weighted index values are calculated for a 

local municipality, a district and eventually for a province, will be discussed in a separate paper. 

 

Some DI and CI maps for the North West Province and their use in decision making will be 

discussed later in this report. 

 

3.4.3 The DPSIR framework as basis for data analysis 

 

Another important consideration for South Africa was the use of the Driver, Pressures, State, 

Impact and Response Framework (DPSIR) for data analysis within the LADA project. Although 

there is some critique against the framework, we strongly believe it’s a good model to explain 

the different variables of the matrix table in a coherent whole. Since LADA-Local is also using 

the DPSIR Framework for data analysis, it’s easy to collate and compare data from the different 

levels of assessment. 

 

Figure 5 is a graphical illustration how the different variables of the matrix were used to answer 

aspects of the DPSIR Framework. 
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Figure 5: DPSIR Framework with LADA National Assessment Indicators 

 

DPSIR Framework with National WOCAT/LADA 

INDICATORS 

DRIVING DRIVING 

FORCES FORCES

Direct PRESSURES 

STATE STATE 

IMPACTSIMPACTS 

RESPONSES 

Land Use area trend 

Land Use intensity trend  
 
 
   
 
 
 
 

Reasons for change in intensity 

trend 

Direct causes of land degradation 

 

Type of land degradation 

Extend of degradation 

Degree of land degradation 

Rate of land degradation 

Degradation and Conservation 

Index (DI & CI) 

 

Indirect causes of 

land degradation 

 
 
 
 
 

 
 

Impact on Ecosystem Services, both type 

and level for degradation and 

conservation 

• Productive Services 

• Ecological Services 

• Sociological Services 

Current responses: 
 

Conservation Groups and Measures 

Purpose of conservation measure 

Effective implementation and maintenance  
Effectiveness trend of conservation measures  
Reasons for effectiveness trend 

Future responses: 

Expert recommendation  
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3.4.4 WOCAT On-line system for capturing QM data 

 

The WOCAT on-line system is mentioned in the QM manual as basis for capturing matrix data. 

WOCAT went through some difficulty to develop the system and an almost finish version was 

demonstrated to the LADA countries during the LADA National Assessment training workshop 

held in Pretoria in September 2008. The on-line system, hot from the press, was again 

demonstrated during the Argentina workshop in January 2009. Again it did not work properly. Its 

only running on Mozilla Firefox at the moment, and in general is not user friendly at all. To work 

through those long lists of drop down menus while you busy with a PEA workshop, will take 

ages and will really slow down the process. When we tested it with real data, the data was not 

saved. That is a real problem, considering the effort what went into collecting that information. 

During the Argentina workshop it was suggested by South Africa to consider using CEIT, the 

company responsible for programming the WOCAT Approaches Questionnaire (QA) recently 

completed and appears to be working perfectly. If the same developer develops QA, QT and 

QM, at least there is consistency in the general design, layout and most of all, it will work 

hopefully. My biggest concern, what are countries using in the mean time while the developers 

try to develop the QM on-line system? 

 

South Africa was pro-active in this regard and we developed a simple data capturing form in 

Excel in more or less the same format than the matrix form. Workshop participants have paper 

copies in front of them and they complete the forms manually during discussions before it’s 

captured on the Excel spreadsheets. The Excel spreadsheet also calculates automatically the 

DI and CI as well as the weighted DI and CI for each mapping unit.  

 

3.5 Information dissemination and feedback 

 

The main purpose of this phase is closely related to the overall aim of the LADA programme 

and this is to inform different role-players on the outcomes of the national assessment and 

eventually inform their decision making towards improved SLM. North West was the first 
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province in South Africa where the assessment was completed. The Provincial Department of 

Agriculture were very keen on the outcomes and the information dissemination and feedback 

activities in this province will be explained in more detail as example of this phase. 

 

a) Initiatives and activities related to natural resource management (NRM) in North West 

are coordinated by the NRM coordinating committee, under the chairmanship of a 

Chief Director from the Department of Agriculture and Environment. At this 

committee, there are representatives from different government departments, farmers 

unions and policy makers in the NRM field. The initial planning meeting was held with 

them and they appointed the provincial coordinator to assist with the planning and 

implementation of the assessment in the province. 

b) Once the assessment was completed, the results from the PEA workshops in North 

West were discussed at a NRM Committee meeting. At this meeting it was decided to 

present the assessment results to the Provincial Growth and Development Strategy 

(PGDS) meeting chaired by the Head of the Department of the Provincial Department 

of Agriculture. This is a very high level policy meeting and all initiatives and 

programmes within the Department of Agriculture, are coordinated via this forum. In 

order to prepare for this meeting, a small workgroup was formed to package the 

results in such a way as to make the biggest impact on the forum meeting in the short 

time allowed for a presentation. 

c) The outcome of the meeting was very positive and the following two decisions was 

taken: 

• The results of the LADA National assessment need to form the basis for the 

allocation of LandCare funding in the North West Province. The priority areas 

identified and the detail information about land degradation and conservation in 

the province need to inform the design of projects and programmes. 

• A separate chapter on Natural Resource Management needs to be included in the 

Agricultural Master Plan for the province currently being developed by the 

Agricultural Research Council and the University of the Free State in close 

collaboration with provincial role-players. The results of the LADA National 
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assessment, presented in the DPSIR framework, needs to inform the basis for this 

chapter, especially with regard to future responses. The development of this NRM 

chapter is planned for March this year (2009). 

d) This was a very positive outcome and a clear indication of the ability of the LADA 

programme to inform decision-making. 

e) As indicated on the mind map, various different research products are planned for the 

LADA National Assessment Project. It’s important to mention that these products 

need to be developed in close collaboration with provincial role players. The 

assessment results, presented in the DPSIR framework, need to address a very 

specific need within the province and the research products need to be developed 

with those specific needs in mind. 

 

4. Data analysis in a GIS environment 

 

Data analysis was done in an ARC-GIS environment, using the Excel spreadsheets discussed 

before as basis. Initially, all analysis was done on a local municipality level. Politicians and 

decision-makers, especially at local and provincial level use these administrative boundaries as 

basis for decision-making. The data did not make that much sense because you loose 

something about the extent of the problem, it’s generalized for a whole local municipality.  

 

Eventually we decided to present the data the way it was collected, using the different LUS as 

basis. Therefore, the data was analyzed for the different LUS and it was presented for different 

administrative units. For example, land degradation in the Savanna of Marico, Conservation in 

the Cultivated Irrigated areas of the Bojanala district or if it needs to be summarized even more, 

land degradation on the cultivated commercial rain fed areas of the North West Province. 

Eventually, the final national assessment report will discuss both land degradation and 

conservation for each of the 18 LUS classes in the country. 

 

The stratification map, indicating the different LUS classes for different administrative 

boundaries, forms the basis for all data analysis. The Central district of the North West province 
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will be used as an example to explain data analysis in a GIS environment. All the data shown 

here is real data from the PEA workshop held in Mafikeng. The following maps and tables will 

show some of the data analysis outcomes and we will follow the sequence of the matrix table, 

to make it easier for readers to follow. 

 

It’s important to note that, although the variables are discussed individually in the section below, 

they need to be considered in combination for answering the DPSIR framework. For example, 

when considering the state of land degradation for a certain LUS, make use of the type, extent, 

degree and rate of land degradation. Refer to figure 5 for the different combinations of variables 

within the DPSIR framework. 

 

4.1 LUS as basis for data analysis 

 

 

Figure 6: LUS Map for comparison with other maps in a GIS environment 

 

 



 46 

4.2 LUS Area and intensity trend and reasons for change in intensity trend 

 

No maps are developed for these variables at the moment. The summary tables for these 

values are used to explain some of the Direct Pressures of degradation for a specific LUS.  

 

Example: In the Central District of the North West (NW) Province, Grassland, Savanna and 

Cultivated Subsistence Rain fed LUSs shows the biggest negative change in area trend (5), 

these areas is getting smaller and smaller. On the other hand, the urban areas are increasing 

rapidly (7), followed by mines (4) and to a lesser extend cultivated irrigated areas (2). There is 

therefore less and less grazing land available and if the animal numbers did not correlate to this 

decrease in area trend, overgrazing might be a direct driver for land degradation. 

 

Example: A change in the intensity of land use is another significant trend with respect to land 

degradation and conservation. It is expressed through changes in inputs, management, or 

number of harvests in crop based systems. For the Central district of the NW Province, the 

intensity trend for Cultivated Subsistence Areas is decreasing. The main reasons for the 

decrease are drought, low profit margins and a lack of subsidies. All the other land uses have 

an increase in intensity of use with urban areas and mines on top. 

 

4.3 Types of Land Degradation 

 

The types of land degradation will be summarized in table format. The following table is a 

summary of types of land degradation for the savanna areas of the Central District of the NW 

Province. 

 

Table 3: Summary of types of land degradation for the savanna LUS of the Central District of 
the NW Province 
 
District c h1 h2 h3 Count 

Central Savanna Bc Bs Bf 1 
Central Savanna Bs Bc 0 1 
Central Savanna Bs Bc Bf 1 
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District c h1 h2 h3 Count 

Central Savanna Bs Bc Bq 1 
Central Savanna Bs Bh Bc 1 
Central Savanna Et 0 0 2 
Central Savanna Pc Pk Pu 2 
Central Savanna Pk Pu 0 1 
Central Savanna Wt 0 0 2 
Central Savanna Wt Wg Wr 1 
Central Savanna Wt Wr Et 1 

 

 

Example: From the table it’s clear that biological degradation, in the form of reduction in 

vegetation cover (Bc), quality and species composition decline (Bs) and the detrimental effects 

of fires (Bf), are the biggest form of land degradation in the savanna areas of the Central 

district. Biological degradation is followed by loss of topsoil and gully erosion, some physical soil 

deterioration forms and loss of topsoil through wind erosion. 

 

4.4 Extent of land degradation 

 

For each identified land degradation type, the extent is given as percentage of the LUS affected 

by that degradation type within the selected administrative unit. In the example below of the 

Central district of the NW province, figure 7 shows the extent of biological degradation, more 

specifically change in quality and species composition for the different LUS of the Central 

district. Figure 8 shows the loss of topsoil through water erosion with the biggest problem the 

LUS of the Ratlou local municipality.  
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Figure 7: The extent of the decline in quality and species composition for LUSs of the 
Central District of the NW Province 
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Figure 8: The extent of loss of topsoil through water erosion for LUSs of the Central District 
of the NW Province 

 

4.5 Degree of degradation 

 

Degree is defined as the intensity of the land degradation process. Similar maps than those for 

the extent of degradation can be produced for the four different degree classes, light, moderate 

strong and extreme for each LUS within an administrative boundary. The degree of degradation 

can be presented as a summary for all types of degradation for that specific LUS or for a 

specific type of degradation for a specific LUS (degree of surface erosion by wind in the 

savanna areas of the Central district). 

 

4.6  Rate of degradation 

 

Whereas the degree of degradation indicates the current static situation, the rate indicates the 

trend of degradation over a recent period of time (last 10 years). There are different ways to 
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present this data. Firstly, as a combination of all types of degradation for a specific LUS. Figure 

... is an example of the combined rate of degradation for LUS within the Central district. When 

comparing this map with the LUS map for the area (Figure 6), it’s clear that the rate of 

degradation is slowly decreasing (-1) for the savanna in the Northern and Western side of the 

district and for the grasslands and cultivated areas of Ditsobotla local municipality.  

 

Secondly, the rate of land degradation can be presented as the rate of a specific type of 

degradation for a specific LUS. Figure 9 is an example of the rate of surface erosion by water 

(Wt) for the savanna areas of the Central district. 

 

 
 

Figure 9: Combined rate of degradation for LUS within the Central district of the NW 
Province 
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Figure 10:  Rate of degradation for surface erosion by water for the savanna areas within the 
Central district of the NW Province 

 

 

4.7 Direct and indirect causes of degradation 

 

For both direct and indirect causes of land degradation, summary tables will be developed for 

the different causes mentioned by the workshop participants for the different mapping units. 

Again, this information can then be presented as a summary of all causes for a specific LUS or 

specific causes for a specific LUS. 

 

 

 

 

 

 



 52 

Table 4: Indirect causes of degradation for the cultivated commercial rain fed (CCR) areas 

of the Central District of the NW Province 

 

District c l1 l2 l3 count 

Central CCR c1   1 

Central CCR c1 c7  1 

Central CCR c4   2 

Central CCR c7 c5 c1 1 
Central CCR n7   1 

Central CCR s1   3 

Central CCR s1 c1 c2 1 
Central CCR s1 c1 c7 2 

 

Example: For the CCR LUS of the Central district of the NW Province, the cultivation of highly 

vulnerable soils (s1) is seen as the biggest direct cause of land degradation in this LUS, 

followed by reduction of plant cover and residues (c1). 

 

Table 5: Direct causes of degradation for the cultivated commercial rain fed (CCR) areas of 

the Central District of the NW Province 

 

District c m1 m2 m3 count 

Central CCR e   2 

Central CCR e h  3 

Central CCR g   1 

Central CCR h   1 

Central CCR r   1 

Central CCR t   1 

Central CCR t p h 3 

 

Example: For the CCR LUS of the Central district of the NW Province, poverty (h) is seen as the 

biggest indirect cause of land degradation in this LUS were poor people cannot afford to invest 

in resource conserving practices, so instead they continue to use inappropriate farming 

practices. Education, awareness raising, access to knowledge and support services or the lack 

thereof (e) is closely related to that. 
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4.8 Type and level of impact on ecosystem services 
 
The same degree of land degradation can have different impacts in different places. To interpret 

the impact and level of impact of degradation on ecosystem services correctly, it need to be 

read with the specific type of degradation.  

 

Example: When looking at the table below, the first row, for the group Bs, Bc (change in species 

composition and loss of cover) the impact of this type of degradation is mainly on production 

(P1), regulation of water availability (E2) and food security, health and poverty (S4). When 

considering the level of impact, it’s clear that the biggest impact is on the latter two more than 

on production, according to workshop participants.  

 

The level of impact on specific ecosystem services can be mapped indicating the different 

levels of impact for a specific degradation type (Bs and Wt) for a specific group of ecosystem 

services (P: Productive services). Figure 11and 12 are examples of maps indicating the level of 

impact on ecosystem services. 

 

Table 6: Type and level of impact for the cultivated commercial rain fed (CCR) areas of the 

Central District of the NW Province 

 

District c h1 h2 h3 n1 n2 n3 o1 o2 o3 count 

Central CCR Bs Bc 0 P1 E2 S4 -1 -2 -2 1 
Central CCR Cn Ca 0 P1   -2 0 0 1 

Central CCR Cn Ca 0 P1 E5 S4 -1 -1 -1 1 
Central CCR Et 0 0 E4 P1 S4 -1 -2 -2 1 
Central CCR Et Ed 0 P1 P3 E3 -2 -2 -2 1 
Central CCR Pc Et 0 S4   -2 0 0 1 

Central CCR Pc Pk 0 P1 E4 S4 -1 -1 -1 1 
Central CCR Pc Pk Pu P1 P3 E7 -2 -2 -2 1 
Central CCR Wt 0 0 E5 S5 P1 -2 -2 -2 1 
Central CCR Wt 0 0 P1 P3 E4 -2 -2 -2 1 
Central CCR Wt Et 0 P1 S4  -1 -1 0 1 

Central CCR Wt Wg 0 E4 E5  -2 -2 0 1 
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Figure 11: Level of impact of species composition on the productive services of LUSs in the 
Central District of the NW Province 
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Figure12: Level of impact of surface erosion by water on the productive services of LUS in 
the Central District of the NW Province 

 
 

4.9 Conservation groups and measures 

 

The conservation groups and measures can be summarized in table format. The following table 

is a summary of the conservation groups and measures for all the LUS of the Central district of 

the NW Province. Again, maps can be created for specific groups or measures within specific 

LUS or summarized like the example in figure 13 where only the most common conservation 

groups for the different LUS in the Central District is indicated.  
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Table 7: Conservation Groups and Measures for LUS of the Central District of the NW Province 

 

District c p q1 q2 q3 count 

Central CCR CA A3 0 0 1 
Central CCR CO M5 0 0 2 
Central CCR NM A2 0 0 3 
Central CCR RO M1 0 0 1 
Central CCR RO M2 0 0 1 
Central CCR SC S3 0 0 1 
Central CI CA A4 0 0 1 
Central CI NM A1 A2 0 1 
Central CI NM A3 A1 0 1 
Central CI RO M2 0 0 1 
Central CI SA M2 M4 0 1 
Central CI SC S3 0 0 1 
Central CSR CO M5 0 0 1 
Central CSR NM A2 0 0 2 
Central CSR NM M5 0 0 1 
Central CSR NM|CO A1 A5 0 1 
Central Grassland GR M1 M2 0 2 
Central Grassland GR M1 M2 M3 2 
Central Grassland GR M5 0 0 2 
Central Mines GR M1 0 0 1 
Central Mines GR M1 M2 0 1 
Central Mines PR S7 0 0 1 
Central Mines PR S7 V2 M1 1 
Central Mines PR|WM M6 0 0 1 
Central Mines RH S7 S8 0 1 
Central Mines RH S7 V2 0 1 
Central Mines RH V2 0 0 1 
Central Mines TR S3 S7 0 1 
Central Mines VS V2 0 0 1 
Central PA CO M1 M2 M3 1 
Central PA CO M1 M2 M5 2 
Central PA GR M5 0 0 1 
Central Savanna GR M1 M2 0 1 
Central Savanna GR M1 M2 M3 4 
Central Savanna GR M5 0 0 3 
Central Savanna RH S8 0 0 1 
Central Urban RH S8 0 0 1 
Central Urban RH S8 S7 0 1 
Central Urban SC S4 0 0 4 
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District c p q1 q2 q3 count 

Central Urban WM M6 0 0 1 
Central Urban WQ|WM M6 0 0 1 

 

 

 
 

Figure 13: Most common conservation groups for land uses in the Central District of the NW 
Province 

 

4.10 Extent of SLM Technology: area percentage of mapping unit 

The same apply as for the extent of land degradation as specified in section 4.4. 

 

4.11 Degradation addressed & effective implementation and maintenance 

 

The variable ‘degradation addressed’ is an indication of the possible types of degradation 

addressed by a specific conservation group or conservation measures. For example, when 

looking at the table below its clear that Grazing land management (GR) is the main 

conservation group conserving the grasslands of the Central District. The measures associated 
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with GR are indicated in columns q1 – q3 and is mainly management measures. From the table, 

column t1- t3, it’s clear that workshop participants agree that GR address mainly degradation 

types associated with biological degradation and to a lesser extent water and wind erosion. This 

data is valuable when considering future responses to address specific types of land 

degradation. 

 

When looking at effective implementation and maintenance (column u), the average level of 

implementation and maintenance is Moderate (2), meaning the measures are acceptable for 

the given situations. However, loss of soil, nutrients, and water retention capacity exceeds the 

natural or optimal situation. Besides maintenance, additional inputs are required to reach a 

"high" standard. Regarding water and vegetation degradation, the measures only slow down the 

degradation process, but are not sufficient. 

 

Table 8: Degradation addressed and effective implementation and maintenance for 

conservation groups and measures of the grassland areas of the Central District 

in the NW Province 

 

District c p q1 q2 q3 t1 t2 t3 u count 

Central Grassland GR M1 M2 0 Bc 0 0 3 1 
Central Grassland GR M1 M2 0 Bc Bs Bq 2 1 
Central Grassland GR M1 M2 M3 B E 0 2 1 
Central Grassland GR M1 M2 M3 B W 0 2 1 
Central Grassland GR M5 0 0 B W 0 2 1 
Central Grassland GR M5 0 0 W 0 0 2 1 

 

 

As for degree of degradation, maps can also be developed indicating the effective 

implementation and maintenance of conservation groups and measures for specific groups and 

measures or summarized for a specific LUS or administrative area.  
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4.12 Effectiveness trend of SLM technologies 

 

Effectiveness trend of SLM technologies is the same as Rate of Degradation and the same 

apply as discussed in more detail in section 4.6. Very important is that the effectiveness trend is 

also interpreted with a specific conservation group and measure in mind.  

 

Example: From the table below, it’s evident that the effectiveness trend of conservation groups 

and measures is in general, increasing in effectiveness (1). There are isolated instances where 

the effectiveness is decreasing (-1), but there are no clear pattern in this regard. Two areas of 

concern are however the decrease of effectiveness of grazing land management (GR) in 

savanna and grassland areas and waste management (WM) in the urban areas. For a better 

understanding of this, an extra column was added to the matrix table to give workshop 

participants the opportunity to give reasons for the change in effectiveness over the last 10 

years. After analyzing the reasons for change in effectiveness trend, the workshop participants 

felt that the lack of government support (subsidies) is the main reason for a decrease in the 

effectiveness of GR. For waste management in urban areas (WM), the reasons are the poor 

maintenance of existing infrastructure and the lack of planning, resulting in insufficient 

infrastructure to cope with the demands of an ever increasing urban population. 

 

Table 9: Effectiveness trend of SLM technologies for LUS of the Central District of the NW 

Province 

 

District c p q1 q2 q3 t1 t2 t3 v count 

Central CCR CA A3 0 0 Pc Pk 0 1 1 
Central CCR CO M5 0 0 B 0 0 1 1 
Central CCR CO  M5 0 0 E 0 0 1 1 
Central CCR NM A2 0 0 C 0 0 1 2 
Central CCR NM A2 0 0 Ca 0 0 1 1 
Central CCR RO M1 0 0 Cn Ca 0 1 1 
Central CCR RO M2 0 0 W 0 0 1 1 
Central CCR SC S3 0 0 W 0 0 0 1 
Central CI CA A4 0 0 Pc Pk 0 1 1 
Central CI NM A1 A2 0 Ca 0 0 1 1 
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District c p q1 q2 q3 t1 t2 t3 v count 

Central CI NM A3 A1 0 C Hg 0 1 1 
Central CI RO M2 0 0 C B 0 1 1 
Central CI SA M2 M4 0 Wl 0 0 1 1 
Central CI SC S3 0 0 Wt 0 0 1 1 
Central CSR CO M5 0 0 W E C 0 1 
Central CSR NM A2 0 0 C 0 0 0 1 
Central CSR NM A2 0 0 Cn 0 0 0 1 
Central CSR NM M5 0 0 Bp 0 0 0 1 
Central CSR NM|CO A1 A5 0 Bq 0 0 -1 1 
Central Grassland GR M1 M2 0 Bc 0 0 -1 1 
Central Grassland GR M1 M2 0 Bc Bs Bq -1 1 
Central Grassland GR M1 M2 M3 B E 0 1 1 
Central Grassland GR M1 M2 M3 B W 0 1 1 
Central Grassland GR M5 0 0 B W 0 1 1 
Central Grassland GR M5 0 0 W 0 0 0 1 
Central Mines GR M1 0 0 Bs Bc 0 0 1 
Central Mines GR M1 M2 0 Pu 0 0 0 1 
Central Mines PR S7 0 0 Cn 0 0 0 1 
Central Mines PR S7 V2 M1 W E B 1 1 
Central Mines PR|WM M6 0 0 Wo 0 0 1 1 
Central Mines RH S7 S8 0 Pu 0 0 1 1 
Central Mines RH S7 V2 0 Pu 0 0 1 1 
Central Mines RH V2 0 0 Bs 0 0 -1 1 
Central Mines TR S3 S7 0 We 0 0 1 1 
Central Mines VS V2 0 0 Bh 0 0 1 1 
Central PA CO M1 M2 M3 B H E 1 1 
Central PA CO M1 M2 M5 B W C -1 1 
Central PA CO M1 M2 M5 Bs 0 0 1 1 
Central PA GR M5 0 0 B 0 0 -1 1 
Central Savanna GR M1 M2 0 Bs Bc Bq 0 1 
Central Savanna GR M1 M2 M3 B W 0 1 1 
Central Savanna GR M1 M2 M3 Bc Bs Bq -1 1 
Central Savanna GR M1 M2 M3 Bh 0 0 0 1 
Central Savanna GR M1 M2 M3 W 0 0 0 1 
Central Savanna GR M5 0 0 B W 0 1 1 
Central Savanna GR M5 0 0 Bc 0 0 -1 1 
Central Savanna GR M5 0 0 E 0 0 1 1 
Central Savanna RH S8 0 0 B 0 0 1 1 
Central Urban RH S8 0 0 Wt Wg 0 0 1 
Central Urban RH S8 S7 0 Wt 0 0 0 1 
Central Urban SC S4 0 0 H 0 0 0 1 
Central Urban SC S4 0 0 W 0 0 1 1 
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District c p q1 q2 q3 t1 t2 t3 v count 

Central Urban SC S4 0 0 Wt Hp 0 1 1 
Central Urban SC S4 0 0 Wt Wg 0 1 1 
Central Urban WM M6 0 0 Hq 0 0 -1 1 
Central Urban WQ|WM M6 0 0 Hp Hq 0 -1 1 

 

4.13 Type and level of impact on ecosystem services (ESS) 

 

The type and level of impact on ecosystem services are the same as for degradation and the 

same analysis and maps can be generated as discussed in section 4.8. 

 

Table 10: A summary of the type and level of impact for the protected areas (PA), savanna 

and urban areas of the Central District of the NW Province 

 

District c p q1 q2 q3 x1 x2 x3 y1 y2 y3 count 

Central PA CO M1 M2 M3 P2 E7  2 2 0 1 

Central PA CO M1 M2 M5 E7 P1  1 1 0 1 

Central PA CO M1 M2 M5 E8   2 0 0 1 

Central PA GR M5 0 0 E8   2 0 0 1 

Central Savanna GR M1 M2 0 P1 E7  1 1 0 1 

Central Savanna GR M1 M2 M3 P1 E3 S4 1 1 1 3 
Central Savanna GR M1 M2 M3 P1 P2 E3 2 2 1 1 
Central Savanna GR M5 0 0 E6 E2 S4 1 2 2 1 
Central Savanna GR M5 0 0 E7 P1 P3 1 1 1 1 
Central Savanna GR M5 0 0 P1 E7  2 1 0 1 

Central Savanna RH S8 0 0 P1 E3 S4 1 2 1 1 
Central Urban RH S8 0 0 P1 E5  2 2 0 1 

Central Urban RH S8 S7 0 P3 E1 S6 2 2 2 1 
Central Urban SC S4 0 0 E1   2 0 0 1 

Central Urban SC S4 0 0 E7 S1 S6 2 1 1 1 
Central Urban SC S4 0 0 P2   1 0 0 1 

Central Urban SC S4 0 0 P2 S1  1 1 0 1 

Central Urban WQ|WM M6 0 0 P2 E1 S4 2 2 2 1 

 

 

4.14 Expert recommendation 
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The purpose of the expert recommendation is to give the participants of the PEA Workshops 

the opportunity to make some recommendations on the way forward with regard to degradation 

and conservation for that specific mapping unit. By this time the experts have spend two days 

thinking and talking about land degradation and conservation and together with their expertise, 

this is a brilliant opportunity to get some very useful information. 

 

To enable us to get as much as possible useful information from the participants, the following 

question was formulated to help them structure their recommendations: 

 

“What would you suggest or recommend ensuring the sustainable management/utilisation of 

natural resources for that specific land use?” 

•  You need to consider the land degradation and conservation variables discussed over 

the last 2 days 

• This is a wish list – tell us what you think is important and what, according to your 

opinion, is really needed to ensure sustainable utilisation of natural resources 

• Think about things that work well and also things that did not work that well from the 

past.  What lessons can we learn from that? 

 

A separate piece of paper was given to participants to write their recommendations. This is 

usually done for each LUS within the District. When we had a difficult workshop and time is of 

concern, we limit the expert recommendation to the most significant LUS classes. 

 

Table 11 is a brief summary of the recommendation by workshop participants for LUS of the 

Southern Region of the NW Province. 

 

 

 

 

Table 11: Expert recommendations for the Southern District of the NW Province 
 

GRASSLAND AND SAVANNA 
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* Legislation and policies are in place, but education, awareness and implementation is 
lacking 

* Capacity/ commitment to implement (land owner) and enforce (government) is too low 

* National action plan needed to control invasive plant spp 

 

CCR 

 

* More research/info needed regarding advantages of conservation 
agriculture and awareness 

* Lack of commitment from government to invest in priority areas (soil 
conservation scheme, herbicide provision for bush control) in areas 
NB for food production (commercial agricultural land) (DWAF) 

* Awareness regarding use of incorrect non-certified fertilizer products  
  (Ca-Nitrate as byproduct of steel manufacturing processes) 
* General ignorance/ stubbornness/ unwillingness of land owners to 
comply with and invest in  
   conservation measures. Cumbersome procedures hampering co-
operation between land owners and government, eventually 
influencing the implementation of corrective actions. 

 

CI 

 

* Maintenance of water reticulation infrastructure (Rietspruit, Schoonspruit, Boskopdam, Gerhard Minnebron 
channels) 
* Government assets need to be maintained (e.g. channels) 

 

PA 

 

* Same as for other LUS, only need to be implemented stricter 

* Ensure proper implementation of management plans for PA 

* Conflict handling between PA authorities and surrounding land   
  users/owners 

 

 

URBAN 

 
* Capacity/ commitment to implement (land owner) and enforce 
(government) legislation/policies is too low 

* Incompetence of local governments to sustain effective service 
delivery (e.g. high salaries vs  implementation budget) 
* Problem amplified by migration from rural areas to urban areas 
(population explosion) 

 

MINES 
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* Urgent need to increase mining fines for non-compliance regarding  
rehabilitation. 

* See comments from Bophirima District, government should perhaps 
also needing take responsibility for keeping up rehab of mining areas 
after mine closure. 

* Calculation of the costs of rehabilitation and the responsibility for 
rehab  
  (miner vs government) and the enforcement thereof and the 
relationship  
  of these aspects to new permits to be issued. 

 

 

 

5. Land degradation and conservation information for informed decision making  

 

The main aim of the LADA programme is to assess land degradation and conservation to better 

understand the phenomena of land degradation and conservation. With a better understanding 

of the different aspects affecting and being affected by land degradation and conservation, the 

assumption is that policy makers at different levels will be able to make more informed 

decisions towards SLM. The philosophy behind this reasoning is that a system can only be 

changed or managed effectively once you understand how the system work, how the different 

parts of the system is connected through cause and effect relationships and where leverage 

points are within the system. A leverage point within the SLM field would be for example an 

indication of the areas where it would make the most sense to intervene, those areas where its 

a priority to conserve natural agricultural resources (where). Secondly policy makers and 

decision makers would like to be ensured what they do, are those things which will make the 

biggest positive contribution towards SLM (what). To move towards SLM, one also needs to 

address the real causes of land degradation. 

 

The degradation and conservation index (DI & CI) are designed to answer the first question: 

Where are those areas where intervention is needed considering various variables from the 

land degradation and conservation assessment matrix as explained before. 

 



 65 

A DPSIR analysis would answer the question as to what needs to be done in order to achieve 

sustainable management and utilization of natural resources. These two concepts will be 

explained in more detail now using assessment data from the North West Province. 

 

5.1 Identifying priority areas for SLM intervention 

 

The baseline for national assessment of land degradation and conservation is the mapping unit, 

a specific LUS within a local municipality. Considering these two variables, the DI and CI can be 

calculated for both to determine either which LUS needs priority attention with regard to 

degradation and conservation, or which local municipality. To calculate the DI for local 

municipalities, the DI for the different LUS within a specific local municipality need to be 

weighted to make sure the contribution of the different DI’s for the different LUS within that local 

municipality, take into consideration the area of that LUS. A high DI value for a small LUS 

(protected areas for example) needs to make a smaller contribution towards the DI value for the 

local municipality than a high DI value of a big LUS, savanna for example. This concept is 

illustrated in the following two graphs. For clarity purposes, CCR covers 7.4% of the Molopo 

local municipality, Protected Areas 2% and Savanna 88.3%. 
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Figure 14: Graphs illustrating the Index Values and Weighted Index Values for three LUS 

classes of the Molopo local municipality in the Bophirima District of the NW 

Province 

 

Figure 15 is the Degradation Index map for all LUS classes of the Central District of the NW 

Province. When comparing this map with the LUS map for the area, figure 16, it’s clear that the 

biggest degradation problems occur in the Cultivated Subsistence Rain fed areas (CSR) of the 

district, followed by grasslands and savanna.  
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Figure 15: Degradation Index values for all LUS classes of the Central District of the NW 

Province 
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Figure 16: LUS classes of the Central District of the NW Province for comparison purposes 

 

Figure 17 is the Weighted Degradation Index per local municipality for the whole of the NW 

Province, considering all types of land degradation and all LUS classes. When looking at the 

Central District alone, Setla-Kgobi, Tswaing and Mafikeng are in order, the local municipalities 

mostly degraded in the Central District.  

 

The Weighted Degradation Index can also be calculated for districts within a province if one 

needs to make a decision which district has the biggest priority with regard to degradation for 

example. In the same way as calculating the weighted values for each LUS to determine the DI 

per local municipality, here the weighted values for each local municipality is calculated to 

determine the Weighted Degradation Index values for each district. 
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Figure 17: Weighted Degradation Index for local municipalities of the NW Province 
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Figure 18:  Weighted Degradation Index for districts of the NW Province 

 

It is however, important to also consider conservation issues when identifying priority areas for 

SLM intervention. Degradation and mainly by using the DI values, indicate those areas prone to 

land degradation. The CI on the other hand, give us an indication of those areas where there is 

a lack of conservation measures or where conservation measures are not that effective in 

stopping land degradation. Like degradation, conservation can also be presented for different 

LUS classes or per local municipalities and even districts within a province. 
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Figure 19: Conservation Index for LUSs within the Central District of the North West Province 

 

When comparing figure 19 with the LUS map of the area, it is clear that there is a problem with 

conservation (low CI values) in the grasslands of the Central district. Conservation of CSR 

areas is also a problem, as well as the conservation of savanna areas, especially in the drier 

Northern and Western parts of the district. What is interesting is that the biggest conservation 

problems occur in the previous homeland areas. So despite the focus of government the last 14 

years to channel more resources to these areas, the perception is still that conservation 

measures are insufficient to stop and reverse the process of land degradation. 
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Figure 20: Weighted Conservation Index for local municipalities in the North West Province 

 

Looking at the Weighted Conservation Index for local municipalities, considering all 

conservation groups and measures for all LUS, Zeerust, Mafikeng and Lichtenburg appears to 

have the biggest problems with regard to conservation. This maps correlate fairly well with the 

previous map, Conservation Index for LUSs of the Central district. 

 

It’s also possible to develop a Conservation Index map specifically for a specific LUS. Figure 21 

is a map indicating the CI values for only the savanna areas of the North West Province. 

Tswaing and Mafikeng are the priority local municipalities with regard to initiating conservation 

works for the protection of savanna areas in the province. 
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Figure 21: Conservation Index for savanna areas within local municipalities of the North West 

Province 
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Figure 22: Weighted Conservation Index for district of the North West Province 

 

From the Weighted Conservation Index map for the districts of the NW Province, the drier 

Northern and Western districts (Central and Bophirima) appear to have the biggest problems 

with conservation.  

 

When looking at these two ways of presenting the data, the DI and CI values for LUS classes 

are a more sensible way of presenting DI and CI values. Firstly it’s a true reflection of the area 

and the spatial distribution of that specific LUS is more visible. Secondly, the CI values for all 

LUS are visible at once. Figure 17, 20, 21 and 22 use political boundaries and it’s a 

generalization of data to a bigger artificial area. This way of presenting the data might be 

valuable for political decision makers. 
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When these maps are combined its possible to determine the ‘gap’ between land degradation 

and conservation. Theoretically, this should indicate priority areas considering both DI and CI 

values. Therefore, the Priority Index equals Land degradation minus the conservation efforts 

for the same area. 

 

Priority Index = Degradation Index for specific MU – Conservation Index for the same MU 
 
PI = dE (D + R + dlESS)/3 – Ce (Eff + EffT + cIESS)/3 

 
 

Figure 23 is the difference map between the DI and CI for the Central District of North West. 

This is an indication of the variance between degradation and conservation. The assumption is 

that, if the variance is high there are not sufficient SLM practices in place to counter the effect of 

land degradation. The green spots on the difference map (Figure 23) are mainly protected 

areas. This makes sense, not that serious land degradation (low DI values), and sufficient SLM 

practices (high CI values). The big red areas include most of the LUS in the Northern Part of the 

Central District. These areas were part of the previous homelands during the previous regime 

(Apartheid). Many people were concentrated in the homelands due to government policies of 

that time. This leads to over utilization of resources and eventually degradation. Due to 

mismanagement of government funding for conservation, the efforts for SLM had little to now 

effect. This explains why the big red area on the difference map follows almost the boundary of 

the previous homelands.  

 

These indexes still need to be refined, but there is enough evidence at this stage to believe they 

can contribute to identifying priority areas for intervention. 
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Figure 23: Degradation Conservation Difference Map for the Central District of the North 

West Province 

 

5.2 Understanding land degradation and conservation at different scales 

 

 

Data is collected during the PEA workshops for each mapping unit (specific LUS within a Local 

Municipality). Since the LUS is the basis for the national assessment of land degradation and 

conservation, it makes sense that the LUS stays the basis for analysis at different levels. This 

concept is described in Table 12. 
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Table 12: Levels for analysis and reporting on LADA National Assessment results 

Basis for analysis Level for analysis and reporting Increasing level of detail 

Mapping unit (data collection) 

Local municipality 

District 

Province 

L
U

S
 

National 

 

 

From Table 12 it’s clear that any report, either at local municipality level or provincial level, 

always describe the land degradation and conservation in relation to that specific LUS. 

 

The LADA Project has included the DPSIR framework at both national and local level to 

synthesize information and to package it in a simple and coherent way for decision making. As 

explained before, this information can be provided at different scales, local municipality, district, 

provincial and even national level. 

 

The DPSIR framework will be used to package and explain information for better understanding 

of land degradation and conservation as explained in figure 5.  

 

6. Workplan for remainder of project 

 

As explained before, South Africa plans to complete the data collection for the national 

assessment by August 2009. The data analysis will be finished by November 2009. For start 

and end dates for the other project phases, please refer to figure 3, a mind map indicating the 

main phases and project activities for the LADA National Assessment project.  

 

An important assumption in considering these dates, is the cooperation from provincial 

structures in organizing the PEA workshops in the different district municipalities. Now that we 

have some data and information available from other provinces, it will be much easier to 
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convince provincial decision makers and stakeholders of the importance of the project and the 

value of the data in their understanding and management of degradation and conservation. 

 

7. Summary and conclusions 

 

The purpose of this document is to report on progress and to share initial results and 

experiences from the national assessment of land degradation and conservation in South 

Africa, an integral part of the Land Degradation Assessment in Drylands (LADA) project. 

 

LADA follows a participatory, decentralized and integrated approach for assessment and based 

on participatory rural appraisals, expert assessments, field measurements, remote sensing, 

GIS, modeling and other modern means of data generation, networking and communication 

technologies to share information at local, national and international levels. 

 

Information for the national assessment was gathered during a series of consultative 

workshops, these workshop were called “Participatory Expert Assessments (PEA)”. South 

Africa is 24% with the national assessment which include the full completion of the North West 

and Western Cape Provinces. Most examples used in the text to describe different aspects of 

land degradation and conservation in the Central district of the North West Province. 

 

The focus of this report was really to explain in detail the methodology we followed, based on 

the phases and activities of the LADA National assessment project. Since many of the other 

LADA pilot countries are still busy with their national assessments, a fair amount of time was 

spent to explain the lessons learned during each phase of the project. 

 

South Africa is in desperate need for more general information on land degradation and 

conservation. This justify why the country put so much of its own resources into the project and 

why information was collected at such a detail scale., considering also the fact that South Africa 

is a very diverse country. 
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One can imagine the amount of data to be collected during 45 PEA workshops where more or 

less 2447 matrix tables will be completed. In the Data analysis in a GIS environment chapter, 

we have tried to explain the thinking behind analyzing all these data in such a way as to  

provide us with a better understanding of land degradation and conservation. Many of the 

analyses were done at a very detail level, local municipality or district level just to explain the 

power and flexibility of the assessment tool. One can assume that the final report on the 

assessment of land degradation and conservation would summarize all these detail findings in a 

report for each province and a national summary describing land degradation and conservation 

in each of the 18 LUS classes. 

 

Many lessons have been learned during this initial implementation phase. These lessons 

helped us to rethink our methodology for data collection, the structure of the PEA workshops 

and to design systems to analyze data in a GIS environment. With this in mind, South Africa is 

on track to complete the assessment by November 2009.  
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Annexure 1: Letter to provinces introducing the LADA National Assessment of Land 

Degradation Project  

 

 
 
 

Sub-Programme: Engineering Services and Resource Management 
Private Bag X 250 PRETORIA 0001 

 
From: Dr. S Mkhize Chief Director: Engineering Services and Resource Management 

Tel: 012 319 6446  Fax: 012 319 6071  e-mail: CDESRM@nda.agric.za 
Enquiries:  Dr. Mkhize Ref:  

 
           4 March 2008 
Mr Tshepo Moremi 
Chief Director: Environmental Services 
North West Agriculture, Conservation and Environment 
 
 
Dear Mr. Moremi 
 
 REQUEST TO PARTICIPATE AS KEY STAKEHOLDER IN A NATIONAL LAND 

DEGRADATION ASSESSMENT 
 
This communication concerns the following: 

1. Introduction to the LADA South Africa project 
2. Request to nominate a person from your Province who will act as provincial coordinator  

 
The Department of Agriculture is launching a national land degradation assessment for South 
Africa. This assessment forms a major part of South Africa’s responsibility, as pilot country, in 
the GEF-funded Land Degradation Assessment in Drylands (LADA) programme implemented 
by FAO and in support of the national soil protection strategy being developed by the 
Department of Agriculture. Your assistance and cooperation as key stakeholder in this project is 
essential. 
 
The LADA programme aims to assess causes, status and impact of land degradation in 
drylands in order to improve decision making for sustainable development in drylands at local, 
national, sub-regional and global levels. LADA responds to the needs of all stakeholders 
concerned by land degradation, including those involved in the implementation of the action 
programmes of the Convention to Combat Desertification (UNCCD). 
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LADA South Africa has four main outcomes or planned results relating to the overall aim of the 
programme: 
 

e) The first planned result of LADA is to develop, test and disseminate an improved needs-
based and process-driven approach to dryland degradation assessment. A standardized 
methodological and conceptual framework has already been developed for local, national 
and global assessments of land degradation and its impacts. 

f) The second planned result is to present baseline national and global assessments of 
land degradation in drylands. Identifying the baseline at a variety of scales is critical to 
measure how far remedial actions for both the processes of land degradation and its 
impact have changed. 

g) The third planned result is the delivery of detailed local assessments and analysis of land 
degradation and its impact. In order to balance the addressing of critical areas for land 
degradation (hot spots) with the learning from areas that largely control land degradation 
(bright spots), local assessments will select from both situations, thereby providing a 
better platform for information systems linked to policy at provincial and national level. 

h) The final planned result is the promotion of action and decision-making for the control 
and prevention of land degradation in drylands using LADA products from the other main 
outcomes. 

 
Your institution has been identified as a key stakeholder in this process and your assistance is 
cordially requested for the completion of the degradation assessment planned for South Africa 
from March 2008 to September 2009.  
 
The overall goal of this project is therefore to obtain a picture of the distribution and 
characteristics of land degradation and soil and water conservation activities for South Africa. 
The final output will be maps and reports at different scales on the extent, status, causes, 
impacts and responses to land degradation and conservation in South Africa. 
 
LADA follows a participatory, decentralized and integrated approach for assessment and based 
on participatory rural appraisals, expert assessments, field measurements, remote sensing, GIS 
and modeling, information will be shared at local, national and international levels. 
 
Key elements of the approach are: 
 

d) Participation and inclusion of different perceptions on land degradation 
e) Combination of expert assessment and local knowledge 
f) Use of adapted assessment tools for specific environments. 

 
The major advantage of this approach is that it is a rapid and effective means of collecting 
information; it provides an opportunity for a large number of people to participate in the study 
and in discussions about land degradation. 
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Information will be collected during a series of consultative workshops in each of the nine 
provinces and verified by comparison with literature, selected field work and results from other 
projects and programmes such as the fixed point monitoring system and the in-depth LADA 
local assessments. 
 
Ideally, workshops need to be organised to best suit the institutional structures operational in 
each province. If, for example, the province is divided into districts (Limpopo) or regions, then it 
might be useful to have a two day workshops in each region or district. The detail of this will be 
negotiated with the coordinating person appointed for each province. 
 
During the consultative workshops, we need inputs from various experts working directly or 
indirectly at local, regional, provincial and national level in the field of natural resource utilization 
and conservation with specific emphasis on the agricultural and nature conservation sector. 
 
For your convenience and further information, a project outline is attached. 
 
It would be greatly appreciated if, from your office, you could nominate a coordinating person 
(telephone number + e-mail address), to assist the project team in organising the consultative 
workshops in your Province. The nominated person is requested to contact the project leader, 
Lehman Lindeque from DoA, as soon as possible to finalize arrangements for the 
implementation of this important project in your Province. Mr Lindeque’s contact details is 083 
453 0600 or email LindequeL@arc.agric.za 
 
 
Yours sincerely, 
 
 
 
 
 
Dr Sizwe Mkhize 
Chief Director: Engineering Services and Resources Management 
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Annexure 2: Information and consent form 
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Information and consent form (Step 1)      Unique ID: nw/0…/…… 

 

 

 

Surname: ………………………………………….. 

 

First name(s): ................................................. 

female  �  

male �  

Current institution, field of expertise and project responsibility: 

 

Name of institution/farm/community: ……………………………………………………………………………………. 
 

Occupation, position and/or field of expertise:…………..…………………………………………………………. 

 
Years experience in related field:……………… Project responsibility: Contributing specialist / Regional coordinator /  

Provincial coordinator / Data capturing / Data analysis / Administration and logistics / other ………………………… 

 
Postal Address: …………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………………… 

 

City:………….……………………………………………… 

 

Postal Code:……………………………. 

 

Tel (work): ……………………. 

 

Mobile: …………………………… 

 

E-mail:…………………………………. 

 

Consent form for the research project: Mapping Land Degradation and Conservation in South Africa. 
 

I agree to take part in the CDE, University of Bern in Switzerland research project specified above.  I have had the 

project explained to me by the researcher Mr Lehman Lindeque.  

 
I understand that agreeing to take part means that:  

 

i)   I agree to participate in a Participatory Expert Assessment workshop                                               Yes   No 

 

ii)  I agree to the use of information and photos I provided for the development of reports, awareness,  

educational and scientific products related to the objectives of this research project                          Yes   No                                              

 

iii) I agree to make myself available for a personal interview if required                                           Yes   No 

  

I understand that my participation is voluntary, that I can choose not to participate in part or all of the project, and that I 
can withdraw at any stage of the project without being penalised or disadvantaged in any way. 

 

 

 

Signature: 

 

 

………………………………………………………….. 

 

Date: 

 

.………../…………../2008 

Thank you in advance! 
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Annexure 3: Matrix table for data capturing by PEA workshop participants 

MATRIX TABLE         

Page 
1  

LADA/WOCAT National Land Degradation and Conservation Assessment     

             

Local 
municipality:   LUS:      

             

             

             

Contributing specialist (Step 
1) Land Use System (Step 2) 

a) Contributing specialist ID 
b) Mapping Unit 
ID c) LUS 

d) % Area 
of Local 

Municipality 
e) Area 
trend 

f) 
Intensity 

trend g) Reasons for change in intensity trend 

                

              

          

          

          

          

             

             

             

Land Degradation (Step 3)     

h) Type  
i) Extent (% of 
LUS Area)   j) Degree   k) Rate       

i ii iii                 

        0   0   0     

        0   0   0     

        0   0   0     
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Page 
2 

           

Local municipality:   LUS:    

           

           

           

Land Degradation (Step 3 continue...)   

 l) Direct Causes 
m) Indirect 
Causes 

n) Type of impact 
on ESS o) Level of impact on ESS   

      i   ii   iii     

        0   0   0   

        0   0   0   

        0   0   0   

           

           

           

           

           

Additional information         

bb) Protected 

area(s) name 

cc) Type of 

mining 

activities 

dd) Species for 

alien invasion and 

bush encroachment         
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Page 
3 

             

 Local municipality:   LUS:     

             

             

             

 Conservation (Step 4)   

 p) Group q) Measure 
r) 
Purpose 

s) % of 
LUS Area   t) Degradation addressed   

                       

         0         

         0         

         0         

             

             

             

             

             

 Conservation (Step 4 continue...)   

 

u) Effective 
implementation 

and maintenance   

v) 
Effectiveness 
Trend   w) Reasons for Effectiveness Trend   

             

   0   0     

   0   0     

   0   0     
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Page 
4  

             

Local municipality:   LUS:      

             

             

             

Conservation (Step 4 continue...)       

x) Type of 
impact on ESS y) Level of impact on ESS       

  i   ii   iii         

    0   0   0       

    0   0   0       

    0   0   0       

             

             

             

             

             

Expert recommendation (Step 5) 

z) Expert recommendation aa) Remarks and additional information 
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Annexure 4: PEA Workshop Manual: “LIST OF CODES, VALUES AND DESCRIPTIONS for 
LADA Participatory Expert Assessment 
Workshops” 

 

 

 

 

 

 

 

 

LIST OF CODES, VALUES AND DESCRIPTIONS for 

LADA Participatory Expert Assessment Workshops 
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c) Explanation and definition for different Land Use Systems 

(LUS) 

 

Urban 

Essentially compromising all formal build up areas in which people reside on a permanent or near-permanent 
basis, identifiable by the high density of residential and associated infrastructure, includes cities, towns, villages, 
and were applicable, the central nucleus of more open rural clusters. Urban areas also include permanent, semi-
permanent and non-permanent shack type dwellings, typically established on an informal, ad-hoc basis, on non-
serviced sites. 

 

 

Cultivated Commercial Rainfed 

Cultivated areas characterised by large, uniform, well managed field units (i.e. +/- 50 ha) with the aim of supplying 
both regional, national and export markets. Often highly mechanised. Include fallow and ‘old fields’. It includes all 
non-timber based plantations such as tea, sisal, citrus, nut crops etc. and planted pastures. 
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Cultivated Subsistence 

Characterised by numerous small field units (less than +/- 10 ha) in close proximity to rural population centres. 
Field units can either be grouped intensive or widely spaced, depending on the extent of the area under cultivation 
and the proximity to rural dwellings and grazing areas. Commercial Subsistence includes both rainfed and irrigated 
(i.e. mechanical or gravity-fed), multi-cropping of annuals, for either individual or local (i.e. village) markets. May 
include fallow and ‘old fields’, and some inter-field grazing areas.  

 

Cultivated irrigated 
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Permanent irrigation of most agricultural crops and major irrigation schemes (i.e. areas supplied with water for 
agricultural purposes by means of boreholes, ditches, rivers, streams or dams. Different forms of irrigation is used 
on cultivated irrigated areas for example flood, drip or centre pivot irrigation systems amongst various others. 

 

 

Plantations 

All areas of systematically planted, man-managed tree resources, composed of primarily exotic species (including 
hybrids). Category includes both young and mature plantations that have been established for commercial timber 
production, seeding trials and woodlots / windbreaks of sufficient size to be identifiable on satellite imagery. 
Excludes all non-timber based plantations such as tea, sisal, citrus, nut crops etc. 

 

Mines 

Active or non-active underground, sub-surface and surface based mining activities. Includes both hardrock or sand 
quarry extraction sites, and opencast mining sites i.e. coal. Category includes all associated surface infrastructure 
etc. Primarily non-vegetated, exposed mining (and heavy industry) extraction or waste material are also included in 
this category. 
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Protected areas 

National Parks, Provincial Nature Reserves, Bird Sanctuaries, Botanical Gardens, Conservation Areas, DWAF 
Forest Areas, Mountain Catchment Areas, National Heritage Sites. Excludes private game farms, private nature 
reserves and state land. They are included in the related natural vegetation biomes. 

 

Open water 

Areas of (generally permanent) open water. The category includes both natural and man-made waterbodies, which 
are either static or flowing, and fresh brakish and salt-water conditions. This category includes features such as 
rivers, major reservoirs, farm-level irrigation and stock watering dams, permanent pans, lakes and lagoons. 
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NATURAL VEGETATION BIOMES 

Succulent Karoo 

The succulent Karoo is restricted to the year-round and winter rainfall areas and have the greatest summer aridity. 
This biome occurs mostly west of the western escarpment through the western belt of the Western Cape and 
inland towards the Little Karoo. This is the land of many spring flowers. Succulent plant species with thick, fleshy 
leaves are plentiful here, the diversity of which is unparalleled anywhere else in the world. This, together with many 
geophytes (plants that survive by means of bulbs, tubers, etc. in times of unfavorable climatic conditions) and 
annual plants, makes the succulent Karoo unique and of international importance in terms of conservation 

 

Savannas  

Savannas are the wooded grasslands of the tropics and subtropics that account for 46% of the South African 
landscape. They are second only to tropical forests in terms of their contribution to terrestrial primary production. 
They are the basis of the livestock industry and the wildlife in these areas is a key tourist drawcard. Savannnas 
also include valley bushveld, the veld type containing the greatest range of rainfall seasonality in South Africa. Fire 
is a crucial factor in the ecology of all savannas and is therefore a regular natural feature of this environment. 

 

 

Fynbos  

Fynbos occupies 5,3 % of South Africa, occurring almost exclusively in the south-western and southern parts of the 
Western Cape Province. Fynbos comprises evergreen heathlands and shrublands in which fine-leafed low shrubs 
and leafless tufted grasslike plants are typical. Trees are rare and grasses comprise a relatively small part of the 
biomass. 
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Fire is a very important component in fynbos. Most fynbos is highly flammable due to the common presence of 
flammable oils. Finely wooded fynbos plants are obligate seeders, which means that the whole plant dies after fire 
and can only reproduce through seed. This distinguishes fynbos from the other ecosystems where fire is common. 
Many plant species are dependent for pollination on small mammals or birds such as the Cape sugarbird 
(Promerops cafer). 

 

Grasslands  

The grasslands cover the high central plateau of South Africa, inland areas of Kwazulu-Natal and the mountain 
areas of the Eastern Cape Province. Grasslands are defined as those areas where grasses dominate the 
vegetation and where woody plants are absent or rare. They occupy 24,1% of the country’s surface area. Most 
grassland occurs in high-rainfall areas, where thunderstorms and hail are common in summer and frost is common 
in winter. 

The grassland biome is regarded as the third-richest area in terms of plant species diversity, with a total number of 
3 788 species. The most noteworthy species with a wide distribution is, Themeda triandra, more commonly 
referred to as 'rooigras'. In the past the ungulate fauna (hoofed animals) of the Highveld grasslands included vast 
herds of blesbok (Damaliscus dorcas phillipsi), black wildebeest (Connochaetes gnou) and the springbok 
(Antidorcas marsupialis). A surprisingly rich variety of birds are found in the grasslands, including the blue crane 
(Anthropoides paradiseus), black korhaan (Eupodotis afra) and helmeted guineafowl (Numida meleagris). 

 

Forests  

The forests of South Africa include the indigenous evergreen and semi-deciduous closed forests of the coastal 
lowlands and escarpment slopes and cover only about 0.25% of the land area. 

With a few exceptions such as the forests of the Knysna area and the KwaZulu-Natal coastal dune systems, 
forests are small, usually occupying less than 1 000 ha. These forests amount to little more than patches scattered 
through the higher rainfall areas. The total area of forests in South Africa is probably less than 2 000 km². The 
forest structure results in reduced light levels in the area beneath the canopy where species such as tree ferns are 
common. Typical mammals include the bushbuck (Tragelaphus scriptus), bush pig (Potamochoerus porcus) and 
blue duiker (Philantomba monticola). Birds found in forests include the Knysna lourie (Tauraco corythaix) and 
rameron pigeon (Columba arquatrix). Despite the small land surface area that they occupy, forests have relatively 
high species richness. Only fynbos exceeds the species richness found in forests. 

 

 

Nama-Karoo  

The Nama-Karoo covers most of the vast central plateau region of the Western and Northern Cape Provinces. The 
area forms an ecotone or transition between the Cape flora to the south, and the tropical savanna in the north. 
Many of the plant species of the Nama-Karoo also occur in the savanna, grassland, succulent Karoo and fynbos 
biomes. 
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Species that occur in the Nama-Karoo include the sweet-thorn (Acacia karroo), stone plant (Lithops ruschiorum) 
and blue Karoo daisy (Felicia australis). The former vast migratory herds of springbok (Antidorcas marsupialis) 
have been replaced by domestic stock, particularly sheep and goats. A rich variety of rodents and reptiles, also 
occurs in the Nama-Karoo. The few, endemic or near-endemic bird species include the Sclaters lark (Spizocorys 
sclateri). Sheep-farming is the main agricultural activity in this region. 

 

Marine and coastal ecosystems  

The South African coastline covers a distance of over 3 000 km, more than 80% of which consists of sandy 
beaches and sand dunes. Other ecosystems include rocky shores, coral reefs, kelp beds and the open sea. Two 
hundred and seventy of the world’s 325 fish families occur in South African waters. 

The east coast waters are characterised by the warm waters of the southward flowing Agulhas Current, while those 
of the west coast are characterised by the upwelling of cold, nutrient-rich waters of the Benguela Current. Along 
the southwest and south coast, there is an extensive mixing of water masses. The currents influence the 
composition of the animal and plant communities along this coastline. 

 

 

 

Wetlands (Azonal vegetation) 

The term "wetlands" groups together a wide range of inland and coastal habitats – from mountain sponges and 
midland marshes to swamp forests and estuaries – linked by rivers and streams. These wetlands share common 
and important functions in river catchments by providing a regular water supply, by filtering the water naturally, by 
reducing the effects of floods and droughts, and by providing a vital wildlife habitat and superb recreational areas 
for people. 
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Most wetlands are characterised by a high water table, water-carrying soil and hydrophytes (water-loving plants), 
but in semi-arid Southern Africa there are numerous pans that support few if any hydrophytes and that may contain 
shallow water only once in five or more years. 

 
 

Step 2:  Land use system (LUS) 

e) Area trend of the LUS (Direct driver) 

 2: area coverage is rapidly increasing in size; i.e. > 10% of the LUS area/10 years 

 1: area coverage is slowly increasing in size, i.e. < 10% of the LUS area/10 years 

 0: area coverage remains stable  

-1: area coverage is slowly decreasing in size, i.e. < 10% of the LUS area/10 years 

-2: area coverage is rapidly decreasing in size, i.e. > 10% of that specific LUS area/10 years  

 

f) Land use intensity trends (Direct driver) 
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 2: Major increase: e.g. from manual labour to mechanisation, from low external inputs to high 

external inputs, etc. 

 1: Moderate increase, e.g. a switch from no or low external inputs to some fertilizers/pesticides; 

switch from manual labour to animal traction. 

 0: No major changes in inputs, management level, etc. 

-1: A moderate decrease in land use intensity, e.g. a slight reduction of external inputs. 

-2: A major decrease in land use intensity, e.g. from mechanisation to manual labour, or a large 

reduction of external inputs. 
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Step 3: Land degradation per land use system  

 
 

h) Types of land degradation (State indicators)  
 

1.1 O:   No degradation 

 

W: Soil erosion by water 

Wt: Loss of topsoil / surface erosion 

 Loss of topsoil through water erosion is a process of more or less even removal of topsoil, 

generally known as surface wash or sheet / interrill erosion. As nutrients are normally 

concentrated in the topsoil, the erosion process leads to impoverishment of the soil. Loss of 

topsoil itself is often preceded by compaction and/or crusting, causing a decrease in infiltration 

capacity of the soil, and leading to accelerated runoff and soil erosion.  

Wg:  Gully erosion / gullying 

 Development of deep incisions down to the subsoil due to concentrated runoff. 

Wm:  Mass movements 

 Examples of this degradation type are landslides and mudflows, which occur locally but often 

cause heavy damage. 

Wr: Riverbank erosion 
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 Lateral erosion of rivers cutting into riverbanks. 

Wc:  Coastal erosion 

 Abrasive action of waves along sea or lake coasts. 

Wo:  Offsite degradation effects  

 Deposition of sediments, downstream flooding, siltation of reservoirs and waterways, and 

pollution of water bodies with eroded sediments.  
 

 
 

E: Soil erosion by wind 

Et:  Loss of topsoil 

 This degradation type is defined as the uniform displacement of topsoil by wind action. It is a 

widespread phenomenon in arid and semi-arid climates, but it also occurs under more humid 

conditions. Wind erosion is nearly always caused by a decrease in the vegetative cover of the 

soil. In (semi)arid climates natural wind erosion is often difficult to distinguish from human-

induced wind erosion, but natural wind erosion is often aggravated by human activities. 

Ed:  Deflation and deposition 

 Uneven removal of soil material by wind action. Leads to deflation hollows. It can be considered 

as an extreme form of loss of topsoil, with which it usually occurs in combination. 

Eo:  Offsite degradation effects  

 Covering of the terrain with windborne sand particles from distant sources ("overblowing"). 

Includes air pollution from mining activities. 
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C:  Chemical soil deterioration 

Cn: Fertility decline and reduced organic matter content 

 Aside from loss of nutrients and reduction of organic matter as a result of topsoil removal by 

erosion, a net decrease of available nutrients and organic matter in the soil may also occur due to 

“soil mining”: nutrient outputs (through harvesting, burning, leaching, etc.) are not or 

insufficiently compensated by inputs of nutrients and organic matter (through manure / 

fertilizers, returned crop residues, flooding). This type also includes nutrient oxidation and 

volatilisation. 

Ca  Acidification 

 Lowering of the soil pH, eg due to acidic fertilisers or atmospheric deposition. 

Cp: Soil pollution 

 Contamination of the soil with toxic materials. This may be from local or diffuse sources 

(atmospheric deposition). 

Cs: Salinisation / alkalinisation 

 A net increase of the salt content of the (top)soil leading to a productivity decline. 
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P:  Physical soil deterioration 

 

Pc: Compaction 

 Deterioration of soil structure by trampling or the weight and/or frequent use of machinery.  

Pk: Sealing and crusting 

 Clogging of pores with fine soil material and development of a thin impervious layer at the soil 

surface obstructing the infiltration of rainwater. Water-repellent layer (eg ashes after forest 

fire). 

Pw: Waterlogging 

 Effects of human induced hydromorphy   (excluding paddy fields). 

Ps: Subsidence of organic soils, settling of soil  

 Drainage of peatlands or low lying heavy soils. 

Pu: Loss of bio-productive function due to other activities  

 Some land use changes (e.g. construction, mining) may have implications for the bio-productive 

function of the soil and hence a degradation effect. 
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B: Biological degradation 

Bc: Reduction of vegetation cover  

 Increase of bare / unprotected soil. 

Bh: Loss of habitats 

 Decreasing vegetation diversity (fallow land, mixed systems, field borders). 

Bq: Quantity / biomass decline 

 Reduced vegetative production for different land use (eg on forest land through clear felling, 

secondary vegetation with reduced productivity). 

Bf: Detrimental effects of fires 

 On forest (eg slash and burn), bush, grazing and cropland (burning of residues). This includes 

“cold” fires (only understorey burns, trees survive) and “hot” fires (reaches the crown of the trees 

and kills them). 

Bs:  Quality and species composition / diversity decline 

 Loss of natural species, land races, palatable perennial grasses; spreading of invasive, salt-

tolerant, unpalatable, species / weeds. 

Bl: Loss of soil life 

 Decline of soil macro-organisms (earthworms and termites) and micro-organisms (bacteria and 

fungi, …) in quality and quantity. 

Bp: Increase of pests / diseases, loss of predators 

 Reduction of biological control. 
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H:  Water degradation  

Ha: Aridification  

 Decrease of average soil moisture content (reduced time to wilting, change in phenology, lower 

yield). 

Hs: Change in quantity of surface water 

 Change of the flow regime: flood / peak flow, low flow, drying up of rivers and lakes. 

Hg: Change in groundwater / aquifer level 

 Lowering of groundwater table due to over-exploitation or reduced recharge of groundwater; or 

increase of groundwater table e.g. due to excessive irrigation resulting in waterlogging and/or 

salinisation. 

Hp: Decline of surface water quality 

 Increased sediments and pollutants in fresh water bodies due to point pollution (direct effluents 

eg from industry, sewage and waste water in river water bodies) and land-based pollution 

(pollutants washed into water bodies due to land management practices eg sediments, fertilizers 

and pesticides). 

Hq: Decline of groundwater quality 

 Due to pollutants infiltrating into the aquifers. Human induced pollution is mainly caused by 

inappropriate land management practices or deposition of waste. 

Hw: Reduction of the buffering capacity of wetland areas 

 To cope with flooding and pollution. 
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j) Degree of land degradation (State indicator) 
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1 Light: there are some indications of degradation, but the process is still in an initial phase. It 

can be easily stopped and damage repaired with minor efforts. 

2 Moderate: degradation is apparent, but its control and full rehabilitation of the land is still 

possible with considerable efforts. 

3 Strong: evident signs of degradation. Changes in land properties are significant and very 

difficult to restore within reasonable time limits. 

4 Extreme: degradation beyond restoration.  

 

 

k) Rate of degradation (State indicator) 
 

 3: rapidly increasing degradation  

 2: moderately increasing degradation 

 1: slowly increasing degradation  

 0: no change in degradation  

-1: slowly decreasing degradation  

-2: moderately decreasing degradation  

-3: rapidly decreasing degradation 

 

 

 

 

 

 

 

l) Direct causes of land degradation (direct pressure indicators) 
  

s: Soil management 

� (s1) Improper soil management practices 

� (s2) Cultivation of unsuitable soils 

c: Crop management: improper management of cultivated crop land. This includes a wide variety 

of practices, such as: 

� (c1) missing or insufficient maintenance of conservation measures,  

� (c2) shortening of the fallow period in shifting cultivation,  

� (c3) inappropriate irrigation,  

� (c4) inappropriate application of fertilizer / manure,  

� (c5) heavy machinery,  
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� (c6) nutrient mining  

� (c7) ploughing 

� (c8) others 

 

f: Deforestation and removal of natural vegetation: extensive removal of natural vegetation 

(usually primary or secondary forest), due to: 

� (f1) large-scale commercial forestry,  

� (f2) urban development,  

� (f3) forest fires and veld fires 

� (f4) conversion to other land uses (agriculture, industry 

� (f5) road construction 

� (f6) others 

Deforestation is often followed by other activities that may cause further degradation.  

e: Over-exploitation of vegetation for domestic use: in contrast to "deforestation and removal of 

natural vegetation", this causative factor does not necessarily involve the (nearly) complete 

removal of "natural" vegetation, but rather degeneration of the remaining vegetation, thus leading 

to insufficient protection against erosion. It includes activities such as: 

� (e1) excessive gathering of fuel wood, (local) timber, fencing materials  

� (e2) removal of fodder  

� (e3) others 

g: Biological management (Overgrazing): usually leads to a decrease in plant cover, a change to 

lower quality fodder, and/or soil compaction. This may in turn cause reduced soil productivity and 

water or wind erosion. It includes: 

� (g1) excessive numbers of livestock 

� (g2) trampling along animal paths  

� (g3) Inadequate veld management practices (wetlands, bush encroachment, bush thikening,  

lack of controled burning) 

� (g4) Weeds and invasive plants 

i: Industrial activities and mining: this category includes all adverse effects arising from 

industrialisation and extractive activities. It includes: 

� (i1) release of airborne pollutants  

� (i2) mining  

� (i3) waste deposition  

� (i4) others 

 

u: Urbanisation and infrastructure development: can often cause considerable run-off and 

erosion, as well as other types of degradation (eg pollution).  

� (u1) settlements and roads  

� (u2) (urban) recreation  

� (u3) others 
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p: Discharges leading to point contamination of surface and ground water resources: 

� (p1) discharge of effluents,  

� (p2) waste water,  

� (p3) improper sanitation  

� (p4) others  

q: Causes leading to non-point contamination of surface and ground water resources:   

� (q1) excessive application of eg fertilizers, pesticides 

� (q2) washing out/leaching of pollutants from the land (eg sediments, nutrients, chemicals) 

� (q3) others 

w: Disturbance of the water cycle leading to accelerated changes in the water level of ground water 

aquifers, lakes and rivers (improper recharge of surface and ground water) due to: 

� (w1) lower infiltration rates / increased surface runoff 

� (w2) others 

o: Over-abstraction of water mainly for agriculture / irrigation due to: 

� (o1) growing irrigation demand,  

� (o2) decreasing water use efficiency 

� (o3) others 

n: Natural causes: many occurrences of erosion and other degradation are not caused by human 

activities. Although LADA places the emphasis on human-induced degradation, natural causes 

may be indicated as well. However, soils that have unfavourable characteristics by nature (or 

since a considerable period of time), such as sandy desert soils or natural saline soils, are not 

considered as degraded. They include: 

� (n1) extreme topography / relief  

� (n2) excessive rains 

� (n3) storms 

� (n4) floods 

� (n5) drought 

� (n6) natural landslides in steep mountain areas,  

� (n7) change of rainfall patterns and/or temperature  (climate change) 

� (n8) others 
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m) Indirect causes of land degradation (indirect drivers) 
 

p: Population pressure: density of population can be a driving force for degradation. High 

population pressure may trigger or enhance degradation, e.g. by competing for scarce resources 

or ecosystem services, but a low population density may also lead to degradation for instance 

where it leads to a lack of labour force. 

t: Land Tenure: Poorly defined tenure security / access rights may lead to land degradation, as individual 

investments in maintenance and enhancement can be captured by others and land users do not feel 

“owner” of the maintenance investments. Tenure systems are particular important factors when 

conservation practises have a long lag between investment and return, such as terracing and tree planting. 

h: Poverty / wealth: poor people cannot afford to invest in resource conserving practices, so instead they 

continue to use inappropriate farming practices (such as ploughing up hillsides and overgrazing), which 

again will lead to increased land degradation and worsen poverty. It needs to be assessed whether poverty 

plays a role in land degradation. It also includes situations where wealth and the ever increasing need for 

bigger profits leads to over exploitation and degradation of natural resources. 

l: Labour Availability: Shortage of rural labour (eg through migration, prevalence of diseases) can lead to 

an abandoning of traditional resource conservation practices such as terrace maintenance. Off-farm 

employment opportunities may on the other hand help to alleviate pressure on production resources, in a 

sense that land users can invest more in conservation infrastructure as income increases.  

r: Inputs and infrastructure (roads, markets, distribution of water points, etc): inaccessibility to, or high 

prices for key agricultural inputs such as fertilizers, may render it difficult or unprofitable to preserve soil 

fertility or water resources. Access to markets and prices. Good infrastructure may improve this. On the 

other hand: a road through a forest can lead to overexploitation and degradation.  

e: Education, access to knowledge and support services: investing in human capital is one of the keys in 

reducing poverty (and thus land conservation practices). Educated land users are more likely to adopt new 

technologies. Land users with education often have higher returns from their land. Education also provides 

off-farm labour opportunities.  

w: War and conflict: leading to reduced options to use the land 

g: Governance / institutional: laws and enforcements, organization, collaboration and support: 

government induced interventions may set the scene and be indirect drivers for implementation 

of conservation  interventions.  

o: Others (specify)  
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n) Type of impact on ecosystem services (Impact indicator) 

 
P   Productive Services 

(P1)  production (of animal / plant quantity and quality including biomass for energy) and risk 

(P2)  water (quantity and quality ) for human, animal and plant consumption 

(P3)  land availability 

 

E  Ecological services (regulating / supporting) 

(E1)  water cycle / hydrological regime (drought, floods, dry season flow) 

(E2)  organic matter status 

(E3)  soil cover (vegetation, mulch, etc) 

(E4)  soil structure: surface (eg sealing and crusting) and subsoil affecting infiltration, water 

and nutrient holding capacity, salinity etc 

(E5)  nutrient cycle (N, P, K) and the carbon cycle  (C) 

(E6)  soil formation (including wind deposited soils) 

(E7)  biodiversity  

(E8)  enhanced greenhouse gas emission 

 

S  Socio-cultural services and human well-being 

(S1)  spiritual, aesthetic, cultural landscape and heritage values, recreation and tourism,  

(S2)  education and knowledge (including indigenous knowledge) 

(S3)  conflicts 

(S4)  food security,  health  and poverty  

(S5)  net income 

(S6)  private and public infrastructure (buildings, roads, dams, etc) 

 

 

o) Level of impact on ESS 
 

 -3 high negative impact: land degradation contributes negatively (more than 50%) to changes in 

ES 

 -2 negative impact: land degradation contributes negatively (10-50%) to changes in ES 

 -1 low negative impact: land degradation contributes negatively (0-10-%) to changes in ES. 

  1 low positive impact: land degradation contributes positively (0-10%) to the changes in ES 

  2 positive impact: land degradation contributes positively (10-50%) to the changes in ES 

  3 high positive impact: land degradation contributes positively (more than 50%) to changes in 

ES. 
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Step 4:  Land conservation (Response indicators)  

 

 
 

p) Conservation groups  

 

CA:  Conservation agriculture / mulching (mainly agronomic measures): 

Conservation agriculture is characterised by systems incorporating three basic principles: 

minimum soil disturbance, a degree of permanent soil cover, and crop rotation. 

NM:  Manuring / composting / nutrient management (mainly agronomic measures): 

Organic manures, composts, green manure, mineral fertilizers / soil conditioners are intended 

to improve soil fertility, and simultaneously enhance soil structure (against compaction and 

crusting) and improve water infiltration and percolation. 

RO:  Rotational system / shifting cultivation / fallow /slash and burn 

This system is characterized though the rotation of rather different land management such a 

few years of intensive crop production followed or by a period of low intensity use allowing 
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natural regrowth (fallow) or replanting of grasses, legumes, trees etc. and then followed by 

intensive use and clearing of the vegetation. 

Shifting cultivation is an agricultural system in which plots of land are cultivated temporarily, 

then abandoned. This system often involves clearing of a piece of land followed by several 

years of wood harvesting or farming until the soil loses fertility. Once the land becomes 

inadequate for crop production, it is left to be reclaimed by natural vegetation, or sometimes 

converted to a different long term cyclical farming practice. Slash and burn refers to the cutting 

and burning of forests or woodlands to create fields for agriculture or pasture for livestock, or 

for a variety of other purposes 

VS  Vegetative strips / cover (mainly vegetative measures):  

Grasses or trees are used in various ways. In the case of strips, these often lead to the formation 

of bunds and terraces due to ‘tillage erosion’ – the downslope movement of soil during 

cultivation. In the other cases, the effect of dispersed vegetation cover is multiple, including 

increasing ground cover, improving soil structure, and infiltration, as well as decreasing 

erosion by water and wind. 

AF Agroforestry (mainly vegetative, combined with agronomic)  

Agroforestry describes land use systems where trees are grown in association with agricultural 

crops, pastures or livestock – and there are usually both ecological and economic interactions 

between components of the system. There is a wide range covered: from shelterbelts, to trees 

with coffee, to multi-storey cropping. 

AP  Afforestation and forest protection  

Replanting of forests, improved forest,  protection against fires, improved management of 

forest use and felling of trees are part of this group. 

RH  Gully control / rehabilitation (structural combined with vegetative)  

Gully control encompasses a set of measures that address this specific and severe type of 

erosion, where land rehabilitation is required. There is a whole range of different and 

complementary measures, though structural barriers dominate – often stabilised with 

permanent vegetation. Includes mining rehabilitation. 

TR  Terraces  (structural, but often combined with vegetative and agronomic measures) 

There is a wide variety of different terrace types, from forward-sloping terraces to level or 

backward-sloping bench terraces, with or without drainage systems. Irrigated terraces (usually 

for paddy rice) are a special case in terms of water management and its implications for terrace 

design. 

GR  Grazing land management (management practices with associated vegetative and agronomic 

measures)  

Improved management of grazing land relates to changing control and regulation of grazing 

pressure. It is associated with an initial reduction of the grazing intensity through fencing, 

followed either by rotational grazing, or ‘cut-and-carry’ of fodder, and vegetation improvement 

and management change. 
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WH Water harvesting  (structural, but also combined)  

Water harvesting is the collection and concentration of rainfall runoff for crop production – or 

for improving the performance of grass and trees – in dry areas where moisture deficit is the 

primary limiting factor. 

SA: Groundwater / salinity regulation / water use efficiency  

All measures that lead to an improved regulation of the water cycle, reducing flood, flows, 

improving water infiltration in the soil and the recharge of the groundwater tables or in case of 

salinity to lower  ground water tables, and improve water availability and water quantity. This 

includes improved irrigation techniques such as the use of drip irrigation. 

WQ: Water quality improvements : (structural, management and vegetative) 

Measures that primarily aim at improving water quality such as through sedimentation traps, 

filter / purification system, infiltration ponds. 

SD: Sand dune stabilization: (vegetative, structural and management) 

Fixing surfaces from being blown and transported by wind, such as sand dunes, light structured 

soils (e.g. as loess soils. The aim can be to reduce the material from being blown and / or to 

stop the shifting of dunes. 

CB: Coastal bank protection: (vegetative, structural and management) 

Measure that protect land and infrastructure from water erosion and impact of waves. 

PR: Protection against natural hazards: flood, storms, earth quakes, stone fall, avalanches, 

land slides,  

SC: Storm water control, road runoff: (structural, vegetative, management) 

Measure that are designed for extreme events such as flood flows and for coping with the 

runoff caused by sealed surfaces like roads, industrial areas, parking places, etc. 

CO: Conservation of natural biodiversity: Conservation of natural systems and processes and the 

conservation of rare and endangered species. 

WM: Waste management: Organic and inorganic waste management, include solid waste 

(sewerage), rubble littering, effluent tailings, bio-waste and chemical waste. 

Other  
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q) Conservation measures  

 

Choose the conservation measures that correspond to the technologies identified under (q). Often several 

measures are combined in the same technology. In that case, list the categories for these measures 

according to their importance (the dominant one first), up to a maximum of 3 land degradation types and 

4 conservation measures.  

If more than one SLM Technology (consisting of one or more categories each) is indicated for the same land use 

system mapping unit, they are considered to be covering different areas, i.e. not to be mutually overlapping. If two or 

more conservation measures are overlapping the technology is a combination.   

 
Figure 1: Categories (measures) of conservation  
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A: Agronomic measures such as mixed cropping, 

contour cultivation, mulching, etc. 

• are usually associated with annual crops  

• are repeated routinely each season or in a 

rotational sequence 

• are of short duration and not permanent 

• do not lead to changes in slope profile  

• are normally independent of slope 

 

 A1:  Vegetation / soil cover  

A2:  Organic matter / soil fertility  

A3:  Soil surface treatment 

A4:  Subsurface treatment 

 
 

V: Vegetative measures such as grass strips, hedge 

barriers, windbreaks, etc.  

• involve the use of perennial grasses, shrubs or 

trees 

• are of long duration 

• often lead to a change in slope profile 

• are often zoned on the contour or at right angles 

to wind direction 

• are often spaced according to slope 

 

 V1:  Tree and shrub cover  

V2: Grasses and perennial herbaceous plants 

 
 

S: Structural measures such as terraces, banks, 

bunds, constructions, palisades, etc.  

• often lead to a change in slope profile 

• are of long duration or permanent 

• are carried out primarily to control runoff, wind 

velocity and erosion 

• often require substantial inputs of labour or 

money when first installed 

• are often zoned on the contour / against wind 

direction 

• are often spaced according to slope 

• involve major earth movements and / or 

construction with wood, stone, concrete, etc. 
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S1:  Bench terraces (<6%)  

S2:  Forward sloping terraces (>6%) 

S3:  Bunds / banks  

S4:  Graded ditches / waterways (to drain and 

convey water) 

S5:  Level ditches / pits 

S6:  Dams / pans: store excessive water 

S7:  Reshaping surface (reducing slope)  

S8:  Walls / barriers / palisades 

S9:  Others 

 
 

M: Management measures such as land use 

change, area closure, rotational grazing, etc.  

• involve a fundamental change in land use 

• involve no agronomic and structural measures 

• often result in improved vegetative cover 

• often reduce the intensity of use 

 

M1: Change of land use type:  

M2: Change of management / intensity level 

M3: Layout according to natural and human 

environment  

M4: Major change in timing of activities  

M5: Control / change of species composition (if 

annually or in a rotational sequence as done eg 

on cropland -> A1) 

 

 

Combinations in conditions where different 

measures are complementary and thus enhance 

each other’s effectiveness.  

Any combinations of the above measures are 

possible, eg: 

• structural: terrace, with 

• vegetative: grass and trees, with 

• agronomic: ridges 

 

Main types and subtypes (as defined in QM: p. E 10):  

 

M: Overall Management: 
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M1:  Change of land use type:  

- enclosure / resting 

- protection  

- change from crop to grazing land, from forest to agroforestry, from grazing land to cropland, 

etc. 

M2:  Change of management / intensity level: 

- from grazing to cutting (for stall feeding) 

- farm enterprise selection: degree of mechanisation, inputs, commercialisation 

- from mono-cropping to rotational cropping 

- from continuous cropping to managed fallow  

- from “laissez-faire” (unmanaged) to managed, from random (open access) to controlled 

access (grazing land forest land eg access to firewood), from herding to fencing 

- adjusting stocking rates 

- staged use to minimise exposure (eg staged excavation) 

M3:  Layout according to natural and human environment: 

- exclusion of natural waterways and hazardous areas 

- separation of grazing types 

- distribution of water points, salt-licks, livestock pens, dips (grazing land) 

M4:  Major change in timing of activities:  

- land preparation 

- planting 

- cutting of vegetation 

M5:  Control / change of species composition (not annually or in a rotational sequence: if annually or 

in a rotational sequence as done eg on cropland -> A1) 

- reduction of invasive species 

- selective clearing 

- encouragement of desired species 

- controlled burning / residue burning  

M6: Waste management: Any measure which includes recycling, re-use, reduce: includes both 

artificial and natural methods for waste management. 

 

A: Agronomic / soil management  

A1:  Vegetation / soil cover  

- better soil cover by vegetation (selection of species, higher plant density)  

- early planting (cropland) 

- relay cropping  

- mixed cropping / intercropping  

- contour planting / strip cropping  

- cover cropping  

- retaining more vegetation cover (removing less vegetation cover) 

- mulching (actively adding vegetative / non-vegetative material or leaving it on the surface) 

- temporary trash lines (and in A2 as “mobile compost strips”) 

- others 
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A2:  Organic matter / soil fertility 

- legume inter-planting (crop and grazing land; induced fertility) 

- green manure (cropland) 

- applying manure / compost / residues  (organic fertilisers), including “mobile compost 

strips” (trash lines)  

- applying mineral fertilisers (inorganic fertilisers)  

- applying soil conditioners (eg use of lime or gypsum)  

- rotations / fallows (associated with M) 

- others 

A3:  Soil surface treatment 

- conservation tillage: zero tillage, minimum tillage and other tillage with reduced disturbance 

of the top soil 

- contour tillage  

- contour ridging (crop and grazing land), done annually or in rotational sequence  

- breaking compacted top soil: ripping, hoeing, ploughing, harrowing  

- pits, redone annually or in rotational sequence  

- others 

A4:  Subsurface treatment 

- breaking compacted subsoil (hard pans): deep ripping, “subsoiling”, …   

- deep tillage / double digging  

- others 

V: Vegetative 

V1:  Tree and shrub cover  

- dispersed (in annual crops or grazing land): eg Faidherbia, Grevillea Sesbania  

- aligned (in annual crops or grazing land): eg live fences, hedges, barrier hedgerows, alley 

cropping 

Subcategories: 

- on contour 

- graded 

- along boundary   

- linear 

- against wind 

- in blocks 

Subcategories: 

- woodlots 

- perennial crops (tea, sugar cane, coffee, banana) 

- perennial fodder and browse species 

Further subcategories for dispersed, aligned and in blocks: 

- natural reseeding 

- reseeding 

- planting 

V2:  Grasses and perennial herbaceous plants 

- dispersed 
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- aligned (grass strips) 

Subcategories: 

- on contour 

- graded 

- along boundary  

- linear 

- against wind 

- in blocks 

Further subcategories for dispersed, aligned and in blocks: 

- natural reseeding 

- reseeding 

- planting 

S: Structural: 

Structures constructed with soil or soil enforced with other materials (S1-S7) or entirely from other materials such as 

stone, wood, cement, others (S-8)  

S1:  bench terraces (<6%)  

- level (incl. rice paddies) 

- forward sloping /outward sloping 

- backward sloping / back-sloping / reverse 

S2:  forward sloping terraces (>6%) 

S3:  bunds / banks (contours) 

- level  

- tied 

- non-tied 

- graded 

- tied 

- non-tied 

- semi-circular  

- v-shaped 

- trapezoidal 

- others 

S4:  graded ditches / waterways (to drain and convey water) 

- cut-off drains  

- waterways 

S5:  level ditches / pits 

- infiltration, retention 

- sediment / sand traps 

S6:  dams / pans: store excessive water (irrigation dams) 

S7:  reshaping surface (reducing slope, …) / top soil retention (eg in mining storing top soil and re-

spreading (*) 

S8:  walls / barriers / palisades,  (constructed from wood, stone concrete, others, not combined with 

earth) 
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S9:  others 
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r) Purpose: prevention, mitigation and /or rehabilitation of land 

degradation 

 
 

 P Prevention implies the use of conservation measures that maintain natural resources and their 

environmental and productive function on land that may be prone to degradation. The implication is that 

good land management practice is already in place: it is effectively the antithesis of human-induced 

land degradation. 

M Mitigation: is intervention intended to reduce ongoing degradation. This comes in at a stage when 

degradation has already begun. The main aim here is to halt further degradation and to start improving 

resources and their functions. Mitigation impacts tend to be noticeable in the short to medium term: this 

then provides a strong incentive for further efforts. The word ‘mitigation’ is also sometimes used to 

describe reducing the impacts of degradation. 

R Rehabilitation: is required when the land is already degraded to such an extent that the original use is 

no longer possible, and land has become practically unproductive. Here longer-term and more costly 

investments are needed to show any impact. 
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t) Degradation addressed 

 

W: Soil erosion by water 

Wt: Loss of topsoil / surface erosion 

 Loss of topsoil through water erosion is a process of more or less even removal of topsoil, 

generally known as surface wash or sheet / interrill erosion. As nutrients are normally 

concentrated in the topsoil, the erosion process leads to impoverishment of the soil. Loss of 

topsoil itself is often preceded by compaction and/or crusting, causing a decrease in infiltration 

capacity of the soil, and leading to accelerated runoff and soil erosion.  

Wg:  Gully erosion / gullying 

 Development of deep incisions down to the subsoil due to concentrated runoff. 

Wm:  Mass movements 

 Examples of this degradation type are landslides and mudflows, which occur locally but often 

cause heavy damage. 

Wr: Riverbank erosion 

 Lateral erosion of rivers cutting into riverbanks. 

Wc:  Coastal erosion 

 Abrasive action of waves along sea or lake coasts. 

Wo:  Offsite degradation effects  
 Deposition of sediments, downstream flooding, siltation of reservoirs and waterways, and pollution of 

water bodies with eroded sediments.  

 

 

E: Soil erosion by wind 

Et:  Loss of topsoil 

 This degradation type is defined as the uniform displacement of topsoil by wind action. It is a 

widespread phenomenon in arid and semi-arid climates, but it also occurs under more humid 

conditions. Wind erosion is nearly always caused by a decrease in the vegetative cover of the 

soil. In (semi)arid climates natural wind erosion is often difficult to distinguish from human-

induced wind erosion, but natural wind erosion is often aggravated by human activities. 

Ed:  Deflation and deposition 

 Uneven removal of soil material by wind action. Leads to deflation hollows. It can be considered 

as an extreme form of loss of topsoil, with which it usually occurs in combination. 

Eo:  Offsite degradation effects  

 Covering of the terrain with windborne sand particles from distant sources ("overblowing"). 

Includes air pollution from mining activities. 
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C:  Chemical soil deterioration 

Cn: Fertility decline and reduced organic matter content 

 Aside from loss of nutrients and reduction of organic matter as a result of topsoil removal by 

erosion, a net decrease of available nutrients and organic matter in the soil may also occur due to 

“soil mining”: nutrient outputs (through harvesting, burning, leaching, etc.) are not or 

insufficiently compensated by inputs of nutrients and organic matter (through manure / 

fertilizers, returned crop residues, flooding). This type also includes nutrient oxidation and 

volatilisation. 

 

Ca  Acidification 

 Lowering of the soil pH, eg due to acidic fertilisers or atmospheric deposition. 

Cp: Soil pollution 

 Contamination of the soil with toxic materials. This may be from local or diffuse sources 

(atmospheric deposition). 

Cs: Salinisation / alkalinisation 

 A net increase of the salt content of the (top)soil leading to a productivity decline. 

 

 

P:  Physical soil deterioration 

Pc: Compaction 

 Deterioration of soil structure by trampling or the weight and/or frequent use of machinery.  

Pk: Sealing and crusting 

 Clogging of pores with fine soil material and development of a thin impervious layer at the soil 

surface obstructing the infiltration of rainwater. Water-repellent layer (eg ashes after forest 

fire). 

Pw: Waterlogging 

 Effects of human induced hydromorphy   (excluding paddy fields). 

Ps: Subsidence of organic soils, settling of soil  

 Drainage of peatlands or low lying heavy soils. 

Pu: Loss of bio-productive function due to other activities  

 Some land use changes (e.g. construction, mining) may have implications for the bio-productive 

function of the soil and hence a degradation effect. 

 

 

B: Biological degradation 

Bc: Reduction of vegetation cover  

 Increase of bare / unprotected soil. 

Bh: Loss of habitats 

 Decreasing vegetation diversity (fallow land, mixed systems, field borders). 

Bq: Quantity / biomass decline 
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 Reduced vegetative production for different land use (eg on forest land through clear felling, 

secondary vegetation with reduced productivity). 

Bf: Detrimental effects of fires 

 On forest (eg slash and burn), bush, grazing and cropland (burning of residues). This includes 

“cold” fires (only understorey burns, trees survive) and “hot” fires (reaches the crown of the trees 

and kills them). 

Bs:  Quality and species composition / diversity decline 

 Loss of natural species, land races, palatable perennial grasses; spreading of invasive, salt-

tolerant, unpalatable, species / weeds. 

Bl: Loss of soil life 

 Decline of soil macro-organisms (earthworms and termites) and micro-organisms (bacteria and 

fungi, …) in quality and quantity. 

Bp: Increase of pests / diseases, loss of predators 

 Reduction of biological control. 

 

 

 

H:  Water degradation  

Ha: Aridification  

 Decrease of average soil moisture content (reduced time to wilting, change in phenology, lower 

yield). 

Hs: Change in quantity of surface water 

 Change of the flow regime: flood / peak flow, low flow, drying up of rivers and lakes. 

Hg: Change in groundwater / aquifer level 

 Lowering of groundwater table due to over-exploitation or reduced recharge of groundwater; or 

increase of groundwater table e.g. due to excessive irrigation resulting in waterlogging and/or 

salinisation. 

Hp: Decline of surface water quality 

 Increased sediments and pollutants in fresh water bodies due to point pollution (direct effluents 

eg from industry, sewage and waste water in river water bodies) and land-based pollution 

(pollutants washed into water bodies due to land management practices eg sediments, fertilizers 

and pesticides). 

Hq: Decline of groundwater quality 

 Due to pollutants infiltrating into the aquifers. Human induced pollution is mainly caused by 

inappropriate land management practices or deposition of waste. 

Hw: Reduction of the buffering capacity of wetland areas 

 To cope with flooding and pollution. 
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u)         Effective implementation and maintenance  

 
4:  Very good: the measures not only control the land degradation problems appropriately, but 

even improve the situation compared to the situation before degradation occurred. The 

measures are implemented according to specifications/instructions, are very effective and 

functional for what the measure was designed/planned for and it was well maintained over time 

to ensure continious optimum performance.  

3:  Good: the measures control the land degradation problems appropriately; only maintenance of 

the measures is needed. Concerning water and vegetation degradation, the measures are able to 

stop further deterioration, improvements are slow. 

2: Moderate: the measures are acceptable for the given situations. However, loss of soil, 

nutrients, and water retention capacity exceeds the natural or optimal (as with "high") situation. 

Besides maintenance, additional inputs are required to reach a "high" standard. Concerning For 

water and vegetation degradation, the measures are only slowing down deterioration the 

degradation process, but are not sufficient. 

1: Poor: the measures need local adaptation and improvement in order to reduce land degradation 

to acceptable limits. Much additional effort is needed to reach a "high" standard. 
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v) Effectiveness trend of  SLM Technologies 
 

    1: increase in effectiveness: the measures have a growing positive impact on the reduction of 

degradation 

   0: no change in effectiveness 

-1: decrease in effectiveness: the measures have less and less effect in reducing degradation, 

e.g. due to lack of maintenance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x) Type of impact on ecosystem servivces 

 

P   Productive Services 

(P1)  production (of animal / plant quantity and quality including biomass for energy) and 

risk 

(P2)   water (quantity and quality ) for human, animal and plant consumption 

(P3)   land availability 

 

E  Ecological services (regulating / supporting) 

(E1)  water cycle / hydrological regime (drought, floods, dry season flow) 

(E2)  organic matter status 

(E3)  soil cover (vegetation, mulch, etc) 

(E4)  soil structure: surface (eg sealing and crusting) and subsoil affecting infiltration, 

water and nutrient holding capacity, salinity etc 

(E5)  nutrient cycle (N, P, K) and the carbon cycle  (C) 
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(E6)  soil formation (including wind deposited soils) 

(E7)  biodiversity  

(E8)  enhanced greenhouse gas emission 

 

S  Socio-cultural services and human well-being 

(S1)  spiritual, aesthetic, cultural landscape and heritage values, recreation and tourism,  

(S2)   education and knowledge (including indigenous knowledge) 

(S3)   conflicts 

(S4)   food security,  health  and poverty  

(S5)   net income 

(S6)   private and public infrastructure (buildings, roads, dams, etc) 

 

 

 y) Level of impact 
 

 -3 high negative impact: conservation contributes negatively (more than 50%) to changes in ES 

 -2 negative impact: conservation contributes negatively (10-50%) to changes in ES 

 -1 low negative impact: conservation contributes negatively (0-10-%) to changes in ES. 

  1 low positive impact: conservation contributes positively (0-10%) to the changes in ES 

  2 positive impact: conservation contributes positively (10-50%) to the changes in ES 

  3 high positive impact: conservation contributes positively (more than 50%) to changes in ES. 

 

Step 5: Expert recommendation 
 

A Adaptation to the problem: the degradation is either too serious to deal with and is accepted as a fact of 

life, or it is not worthwhile the effort to invest in. 

P Prevention implies the use of conservation measures that maintain natural resources and their 

environmental and productive function on land that may be prone to degradation. The implication is that 

good land management practice is already in place: it is effectively the antithesis of human-induced 

land degradation. 

M Mitigation: is intervention intended to reduce ongoing degradation. This comes in at a stage when 

degradation has already begun. The main aim here is to halt further degradation and to start improving 

resources and their functions. Mitigation impacts tend to be noticeable in the short to medium term: this 

then provides a strong incentive for further efforts. The word ‘mitigation’ is also sometimes used to 

describe reducing the impacts of degradation. 

R Rehabilitation: is required when the land is already degraded to such an extent that the original use is 

no longer possible, and land has become practically unproductive. Here longer-term and more costly 

investments are needed to show any impact. 
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ANNEX I : DRIVERS-PRESSURE-STATE-IMPACT-RESPONSE  (DPSIR) DIAGRAMME 

 

DPSIR Framework with National WOCAT/LADA 

INDICATORS

DRIVING DRIVING 

FORCESFORCES

Direct PRESSURES

STATESTATE
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Land Use intensity trend
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Over-exploitation of vegetation
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Industrial activities

Urbanization

Discharge of effluents

Washing out of pollutants

Disturbance of the water cycle

Natural causes

NPP decline

RUE decline

Type of land degradation

(soil, biological, water)

Degree of land degradation

Rate of land degradation

Incidence of poverty/wealth

Access rights/Land Tenure

Population density

Labour availability

Inputs and infrastructure

Occurrence of conflicts 
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access to support service

Protected areas
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• Productive Services

• Ecological Services

• Sociological Services

Macro economic 

policies

Land policies and 

policy instruments

Conservation and 

rehabilitation 

(WOCAT)

Monitoring and early 
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international 

conventions

Investments in land 

water resources
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Early morning day 1…. 
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Late afternoon day 2…. 
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Annexure 5: Data input form for PEA workshop data in Excel format 

 

 

          

LADA/WOCAT National Land Degradation and Conservation Assessment   

Ceres Karoo                     

Contributing specialist (Step 1) Land Use System (Step 2) Land Degradation (Step 3) 

a) Contributing specialist ID 
b) Mapping Unit 
ID c) LUS 

d) % Area 

of Local 

Municipality 

e) Area 

trend 

f) 

Intensity 

trend 

g) 

Reasons 

for 

change 

in 

intensity 

trend h) Type  

i) 

Extent 

(% of 

MU 

Area) 

              i ii iii   

wc/03/10|wc/03/14|wc/03/15|wc/03/22 2066 FYNBOS 30 0 0   Bc Bs   55 

        Wt Wg   10 

                

  2066  30        
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Land Degradation (Step 3)                 

h) Type  

i) 

Extent 

(% of 

MU 

Area)   

j) 

Degree   k) Rate   

 l) 

Direct 

Causes 

m) 

Indirect 

Causes 

n) Type 

of impact 

on ESS 

i ii iii                   

Bc Bs   55 0.55 2 50 1 72 n5|g1 h|e E3|E7|P1 

Wt Wg   10 0.1 2 50 1 72 n3|g1|g2 h|e E4|E7|P1 
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n) Type 

of impact 

on ESS o) Level of impact on ESS For calculating # of impacts 

# 

Impacts   
Degradation 

Index 

WEIGHTED 

DI 

  I   ii   iii                 

E3|E7|P1 -1 67 -1 67 -1 67 1 1 1 3 67 35   

E4|E7|P1 -1 67 -1 67 -1 67 1 1 1 3 67 6   

              0 0 0 0 0     

            41 12 
            2   
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          Conservation (Step 4)         

p) 

Group q) Measure 

r) 

Purpose 

s) % of 

MU 

Area   t) Degradation addressed 

u) Effective 

implementation 

and 

maintenance   

                        

CO M5 M1   M 20 0.2 Bc Bh   2 50 

GR M5 M1   M 10 0.1 Bc Bh   2 50 

RH M5 M1 M2 M 10 0.1 Wt Wg Wr 3 75 
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    Conservation (Step 4)                 

v) 

Effectiveness 

Trend   

w) Reasons 

for 

Effectiveness 

Trend 

x) Type 

of impact 

on ESS y) Level of impact on ESS For calculating # of impacts 

        i   ii   iii         

1 100   P2|E7|S1 1 67 1 67 2 84 1 1 1 

1 100   P2|E1|S1 1 67 1 67 1 67 1 1 1 

1 100   P1|E7|S3 1 67 1 67 1 67 1 1 1 
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Expert recommendation (Step 

5) Additional information 

# 

Impacts   
Conservation 

Index 

WEIGHTED 

CI 

SLM 

Priority 

Index 

WEIGHTED 

PI 

z) Expert 

recommendation 

aa) 

Remarks 

and 

additional 

information 

Protected 

area(s) 

name 

Type of 

mining 

activities 

Species for alien 

invasion and bush 

encroachment 

                      

3 73 15                 

3 67 7                 

3 67 8                 

  30 9 55 52      

  3          
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Annexure 6: An example of an article published in the Drynet publication to introduce the 

project to stakeholders, interested and affected parties. 

 

New land degradation and conservation assessment underway:  
 
A new National Land Degradation and Conservation Assessment is currently underway for 
South Africa, which will result in a comprehensive picture of the areas most in need of 
intervention in terms of land degradation, at a range of scales, from provincial to district and 
local municipality levels. Using an assessment methodology jointly developed by the 
international LADA (Land Degradation Assessment in Drylands) programme and WOCAT 
(World Overview of Conservation Approaches and Technologies), the project will look not only 
at land degradation per se, but also assess conservation efforts underway for any given area. In 
obtaining comparative values for both, a priority index can be determined, that takes into 
account different variables to express the extent and seriousness of land degradation as well as 
efforts involved in preventing, mitigating or rehabilitating degradation.  
The LADA project funded by GEF and implemented by FAO, aims to assess causes, status and 
impact of land degradation in drylands in order to improve decision making for sustainable 
development in drylands at local, national, sub-regional and global levels. In 2003, South Africa 
was accepted as one of the 6 pilot countries where land degradation assessment technologies 
would be developed and evaluated. The Department of Agriculture is coordinating institution in 
South Africa and the ARC-Institute for Soil, Climate and Water is the implementing agency. 
 
The assessment, being undertaken by the Lehman Lindeque from the Department of 
Agriculture for his PhD studies, intends to use three avenues for data collection: participatory 
workshops that draw on the expertise of a range of stakeholders from farmers to 
conservationists; published and grey literature; and field verification, especially where 
discrepancies or information gaps exist. 
The first 10 of the intended 48 participatory workshops country-wide at district municipality level 
have already been completed. The North West Province is completed (4 workshops), Western 
Cape is 80 percent completed (4 workshops) and Limpopo is 40 percent completed (2 
workshops). Each of these workshops, carried out over two days, involves assessing different 
forms of land degradation occurring and conservation efforts underway for all the major land 
use types occurring in each of local municipalities of the district the workshop is conducted in. 
Workshops in the remaining 7 provinces will take place over the next 9 months. The plan is to 
complete the workshops in Western Cape and Limpopo before the end of this year and plan the 
workshops for the remaining provinces for early next year. 
Please contact Lehman at LindequeL@arc.agric.za or 012 310 2598 if you are interested in 
attending any of the workshops or if you have any published or grey literature that would be 
useful for this assessment.   
For more information on LADA, go to: http://www.fao.org/nr/lada/ 
For more information on WOCAT, go to: www.wocat.net  
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Annexure 7: Original matrix table as published in the WOCAT-LADA-DESIRE Questionnaire for mapping land 

degradation and sustainable land management (QM) 

 

MATRIX TABLE  

Please fill out one table per mapping unit! Make copies of this table as required to fill in information for  other mapping units.. 

Name: ___________________________ Country: ____________________  

 

Mapping Unit Id: ___________________________ 
     

Land Use System (Step 2) 

LUS a) Area trend b) Intensity trend 

 

 

  

 

Land degradation (Step 3) 

a) Type  

i ii iii 

b)  

Extent 

c)  

Degree 

d)  

Rate  

 g)  

Direct causes 

f) 

Indirect causes 

e)  

Impact on ESS  
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Name: ___________________________ Country: ____________________  

 

Mapping Unit Id: ___________________________ 
 

 

Conservation (Step 4) 

a) Name b) Group c) Measure 

 

d) 

Purpose 

e) % of 

area 

f)Degradation 

addressed 

g)Effecti

veness 

h)Effect. 

Trend 

j) Impact on ESS k)Period l)Ref to 

QT 
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Name: ___________________________ Country: ____________________  

 

Mapping Unit Id: ___________________________ 

 

Expert recommendation  (Step 5) 

k) Expert 

recommendation 

Remarks and additional information 
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Annexure 8: Procedure for LADA data processing by Talita Germishuyse, ARC: ISCW, 

Pretoria 

Procedure for LADA data processing 
 

Talita Germishuyse 

 

 

2 ASSUMPTION 

Data capture was done on the correct template that will automatically calculate Summary (DI, CI and PI) 

and Full Summary (other parameters) in database format. 

 

 

3 RECOMMENDATION 

It is recommended to check all data sheets before starting the data processing procedures.  Also 

recommended is to make sure that there are no gaps in the data sheets, because gaps are transferred as 

zero values which will give a skew representation for most of the analyses. 

 

It is further recommended to append all the district files for a province** to reduce working time by 

doing all queries for a province at once. 

 

 

4 IMPORT INTO MS ACCESS 

In order to correctly import the Full Summary page the following steps are recommended: 

1. Copy the entire Full Summary sheet to a new Excel file and paste as values 

2. Append all the district files for a province** 

3. Make sure the header rows have very simple names (as in the template) 

4. With regards to text fields where there are zero values (headings g, w & z): 

a. Replace all zero values with nothing. 

b. Format the field to text. 

5. Save. 

6. Now you can import this file into MS Access. 

 

 

5 QUERIES TO CREATE 

Create all queries from the newly imported file described in section 2. 

 

The following queries need to be created for every district.  Required fields and criteria are listed for each 

table and lower case letters refer to the codes in the WOCAT/LADA workshop manual.  The name in 

brackets refers to the query in the MS Access example.  

5.1 Area trend of the LUS and land use intensity trends (Q01_g_area and intensity trends) 

1) Distr; Group by 
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2) c; Group by 

3) e; Group by; Criteria: is not null 

4) f; Group by 

5) e; Count 

 

5.2 Type of land degradation (Q01_h_degr type) 

1) Distr; Group by 

2) c; Group by 

3) h1; Group by; Criteria: >”0” 

4) h2; Group by 

5) h3; Group by 

6) h1; Count 

 

(Q01_h1_degr type) 
1) Distr; Group by 

2) c; Group by 

3) h1; Group by; Criteria: >”0” 

4) h1; Count 

 

(Q01_h2_degr type) 
1) Distr; Group by 

2) c; Group by 

3) h2; Group by; Criteria: >”0” 

4) h1; Count 

 

5.3 Reasons for change in intensity trend (Q02_g_ reasons for change)  

1) Distr;  

2) c;  
3) g; may be sorted 

5.4 Direct causes of land degradation (Q03_l_ direct causes) 

1) Distr; Group by 

2) c; Group by 

3) ℓ1; Group by; Criteria: >”0” 

4) ℓ2; Group by 

5) ℓ3; Group by 

6) ℓ1; Count 

5.5 Indirect causes of land degradation (Q04_m_indirect causes) 

1) Distr; Group by 

2) c; Group by 

3) m1; Group by; Criteria: >”0” 
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4) m2; Group by 

5) m3; Group by 

6) m1; Count 

5.6 Type of degradation, type & level of impact (Q05_hno_ESS degr type) 

1) Distr; Group by 

2) c; Group by 

3) h1; Group by; Criteria: >”0” 

4) h2; Group by 

5) h3; Group by 

6) n1; Group by; Criteria: >”0” 

7) n2; Group by 

8) n3; Group by 

9) o1; Group by; Criteria: >”0” 

10) o2; Group by 

11) o3; Group by 

12) h1; Count 

5.7 Conservation groups and measures (Q06_pq_cons groups) 

1) Distr; Group by 

2) c; Group by 

3) p; Group by 

4) q1; Group by; Criteria: >”0” 

5) q2; Group by 

6) q3; Group by 

7) q1; Count 

5.8 Conservation type & level of impact (Q07_pqxy_cons group meas ESS) 

1) Distr; Group by 

2) c; Group by 

3) p; Group by 

4) q1; Group by; Criteria: >”0” 

5) q2; Group by 

6) q3; Group by 

7) x1; Group by; Criteria: >”0” 

8) x2; Group by 

9) x3; Group by 

10) y1; Group by; Criteria: >”0” 

11) y2; Group by 

12) y3; Group by 

13) p; Count 

5.9 Degradation addressed & effectiveness trend (Q08_pqtuv_c g m degr add eff) 

1) Distr; Group by 
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2) c; Group by 

3) p; Group by 

4) q1; Group by; Criteria: >”0” 

5) q2; Group by 

6) q3; Group by 

7) t1; Group by; Criteria: >”0” 

8) t2; Group by 

9) t3; Group by 

10) u; Group by  

11) v; Group by 

12) p; Count 

5.10 Reasons for effectiveness trend (Q10_w_reasons for effectiveness trend) 

1) Distr  

2) c  

3) v  
4) w; Criteria: Is not null and >”0” 

 

 

6 MAPS TO CREATE 

Two groups of maps are to be created.  The first group is derived from the Full summary worksheet 

(import described in section 2), while the second kind is derived from the Indices worksheet (previously 

named Summary). 

 

The base map is the \\LADA\GIS\Final-lus\sa_lus_grid1 

 

6.1 Maps from Full summary worksheet 

These maps can be created per province**.  To prepare for these maps, create the following queries 

6.1.1 (Q11_maps1): 

1) b; Group by 

2) e; First 

3) f ; First 

4) h1; First 

5) k; First 

6) Export map to DBF format 

6.1.2 (Q11_maps1b): 

1) b;  
2) h1; Criteria: = “Bs”*** 

3) DI;  
4) Export map to DBF format 
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***Repeat for other degradation types (h1) 

 

6.1.3  (Q12_maps2): 

1) b; Group by 

2) t1; First 

3) v; First 

4) Export map to DBF format 

 

6.1.4 (Q12_maps2b): 

1) b;  
2) t1; Criteria: = “Bs”*** 

3) CI; 
4) Export map to DBF format 

 

***Repeat for other degradation addressed (t1) 

 

6.1.5 Procedure for map creation: 

1. Start with the template \\LADA\GIS\LADA.mxt or LADA_port.mxt 

2. You will need a tool for clipping rasters. Use either Hawths tools or Multi-Band raster clipper. 

3. Make sure all the maps that you want to use are in the same projection. 

a. The LUS grid from Dirk needs to be redefined in the proper WGS 84 Albers projection. 

(Done, see \\LADA\GIS\Final-lus\sa_lus_grid1)  

b. District files (Done, see \\LADA\GIS\Disticts\Distr_Albers) 

c. Municipal files (Done, see \\LADA\GIS\Municipalities\Muni_Albers) 

d. Provincial files (Done, see \\LADA\GIS\Provinces\SAProv_Albers) 

4. Select the province of choice and save. 

5. Clip the LUS grid for the province. 

6. For maps from table created in section 5.1.1. 

a. Join the LUS grid (value) with the DBF file (b) 

b. Create the following maps from the join: 

i. LUS map using the LYR file \\LADA\GIS\Final-lus\sa_lus_grid1.lyr)  

ii. Field h1: Type of land degradation 

iii. Field e: Area trend of the LUS with –2 red to 2 green 

iv. Field f: Land use intensity trends with –2 red to 2 green 

v. Field k: Rate of degradation with 3 red to -3 green For maps from table created in 

section 5.1.2. 

c. Join the LUS grid (value) with the DBF file (b) 

d. Create the following maps from the join: 

i. DI – The map title should indicate degradation type, e.g. Bs 

ii. ***Repeat for other degradation types (h1) 

7. For maps from table created in section 5.1.3. 

a. Join the LUS grid (value) with the DBF file (b) 
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b. Create the following maps from the join: 

i. Field t1: Degradation addressed 

ii. Field v: Effectiveness trend of SLM technologies with –1 red to 1 green 

8. For maps from table created in section 5.1.4. 

a. Join the LUS grid (value) with the DBF file (b) 

b. Create the following maps from the join: 

i. CI – The map title should indicate degradation type addressed, e.g. Bs 

ii. ***Repeat for other degradation types addressed (t1) 

 

6.2 Maps from Indices worksheet 

Import the Indices worksheet (previously named Summary) into MS Access and create the following 

queries: 

6.2.1 (Q13_indices): 

Add all fields and  

add the following criteria to the Muni field: Is not null and >”0” 

 

6.2.2 (Q14_ indices for district) 

Work from the query above (Q13_indices) and add the following fields: 

1) District; Group by 

2) Map Unit; Group by 

3) LUS; Group by 

4) DI; Sum (=SumofDI) 

5) CI; Sum (=SumofCI) 

6) PI; Sum (=SumofPI) 

7) Export to DBF (Sum of all the Municipal Indices, give the indices per district) 

 

6.2.3 (Q15_ indices for province) 

Work from the query above (Q14_indices for district) and add the following fields: 

1) Map Unit; Group by 

2) LUS; Group by 

3) SumofDI; Sum 

4) SumofCI; Sum 

5) SumofPI; Sum  

6) Export to DBF (Sum of all the District Indices, give the indices per province) 

 

 

6.2.4 Procedure for map creation: 

 

See section 5.1.5 
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1. For maps from table created in section 5.2.2. 

a. Join the LUS grid (value) with the DBF file (Map Unit) 

b. Create the following maps from the join: 

i. DI (per district) 

ii. CI (per district) 

iii. PI (per district) 

2. For maps from table created in section 5.2.3. 

a. Join the LUS grid (value) with the DBF file (Map Unit) 

b. Create the following maps from the join: 

i. DI (per province) 

ii. CI (per province) 

iii. PI (per province) 

 

 


