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Executive Summary
This executive summary is intended to provide an overview of the work of the
Biodiversity Component of SKEP. More detail is provided in the main report and
appendices; however, the executive summary can be read as a stand-alone document.
The structure of the executive summary mirrors the structure of the main report:
•
•
•

Part A introduces the Succulent Karoo, SKEP and the systematic conservation
planning approach used by the Biodiversity Component of SKEP.
Part B explains the technical aspects of the conservation planning process
undertaken for SKEP and presents the results.
Part C explains how the Biodiversity Component of SKEP was managed as a
project, including the organisational structures and participatory processes involved,
and some of the lessons learned.

Part A: Context and Background
The Succulent Karoo biome is one of 25 internationally recognised biodiversity hotspots,
and is the world’s only arid hotspot. The 116 000km 2 biome extends from the south-west
through the north-western areas of South Africa and into southern Namibia, as shown in
Figure A. The hallmark of the Succulent Karoo is its exceptionally diverse and endemicrich flora, especially succulents and bulbs. The biome is home to 6 356 plant species,
40% of which are endemic and 936 (17%) of which are Red Data Listed. In addition to its
floral diversity, the biome is a centre of diversity for reptiles and many groups of
invertebrates. Yet only 3.5% of the Succulent Karoo is formally conserved, and the
biome’s biodiversity is under pressure from a range of human impacts, especially
mining, crop agriculture, ostrich farming, overgrazing, illegal collection of fauna and flora,
and anthropogenic climate change.
In this context, the goal of the Succulent Karoo Ecosystem Plan (SKEP) is to provide an
overarching framework to guide conservation efforts in the Succulent Karoo. The
planning phase of the SKEP project ran from January to August 2002, and was led by
Conservation International’s Southern Africa Hotspots Programme. It aimed to:
•
•
•

provide a hierarchy of priority actions to guide conservation efforts and donor
investment in the biome (both on and off formal reserves);
build human resource capacity to implement the plan by including training and
mentorship activities as part of the planning process;
generate the institutional and government support required to ensure its effective
implementation.

The planning phase of SKEP was characterised by three important interrelated features:
•

Short timeframe
Conservation planning projects at a similar spatial scale in southern Africa, such as
Cape Action for People and the Environment (CAPE) in the Cape Floristic Region,
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and the Subtropical Thicket Ecosystem Plan (STEP), have been conducted over two
years or more. The SKEP planning phase, in contrast, was an eight-month project.
•

Planning for implementation
The SKEP team was committed to ensuring that the ecosystem planning exercise
was not simply a desktop exercise which had to be sold, after the fact, to people and
organisations living and working in the Succulent Karoo in order to be implemented.
This required stakeholder involvement in the planning process, and at least some
institutional continuity between the planning phase and the implementation phase.

•

Focused stakeholder involvement
Stakeholder involvement was crucial for building ownership of the planning process
and its outcomes among people an d organisations in the Succulent Karoo. The
nature of stakeholder involvement in SKEP was deliberately focused. The aim was
not to achieve full public participation but rather focused stakeholder involvement
across a range of economic and land-use sectors in the Succulent Karoo.

Figure A: The Succulent Karoo biome
The planning phase of SKEP was structured as four distinct but related components,
dealing with:
•
•
•
•

biodiversity;
socio-political issues;
resource economics;
institutional issues.
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The Botanical Society of South Africa, in partnership with South Africa’s National
Botanical Institute (NBI), was contracted to undertake the Biodiversity Component of
SKEP. The goal of the Biodiversity Component of SKEP was to identify broad-scale
geographic priorities for terrestrial biodiversity conservation in the Succulent Karoo
biome, using a systematic conservation planning approach.
Conservation planning is a branch of conservation biology that seeks to identify spatially
explicit options and priorities for biodiversity conservation. This is important given the
limited resources, human and financial, available for conservation efforts. It makes
sense to channel those limited resources to areas and activities that will have the
greatest impact in terms of conserving biodiversity.
The starting point for systematic conservation planning is that we should be strategic in
our conservation efforts. We should aim to conserve:
• a representative sample of all ecosystems and species (the principle of
representiveness);
• ecological and evolutionary processes that enable ecosystems to persist over
time (the principle of persistence).
A characteristic of systematic conservation planning that sets it apart from other
approaches to conservation planning, is the setting of explicit conservation targets.
Targets are quantitative measures of conservation goals, expressed as, for example,
number of hectares of a vegetation type, or number of occurrences of a species.
Historically, conservation action has tended to focus on the creation of formal protected
areas, driven by factors such as the availability of cheap land for incorporation into
protected areas. This means that, all over the world, well-conserved habitats tend to be
those that are not suitable for other land uses, while habitats suitable for, for example,
agriculture, mining or urban expansion, tend to be poorly conserved. Systematic
conservation planning counteracts this problem of ad hoc conservation efforts by setting
conservation targets for all biodiversity features, including ecological and evolutionary
processes.
When we talk about “conservation action”, we do not mean simply the establishment or
extension of formal protected areas. In the case of the Succulent Karoo, conservation
action should include working with private landowners (such as farming communities
and mining companies) to encourage conservation-friendly land-management practices,
and working with land-use decision-making agencies (such as municipalities and
departments of agriculture) to encourage land-use decisions that protect biodiversity in
priority areas. A conservation plan thus needs to recognise competing land-uses and
development needs. Conservation action also includes ensuring that economic benefits
from the Succulent Karoo’s biodiversity are realised and flow to local communities, and
building awareness of the Succulent Karoo’s biodiversity among the public, locally,
regionally and internationally.
The planning phase of SKEP has shown that it is indeed possible to do a rapid biomewide conservation plan, using the systematic conservation planning approach, with
participation from local and regional stakeholders. This achievement has laid the basis
for implementation of conservation action in a range of sectors in the Succulent Karoo
biome.
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This report is available in electronic format from www.botanicalsociety.org.za/ccu. Other
SKEP products that are publicly available include:
•
•
•
•

Selected GIS layers and images produced by the Biodiversity Component (available
from the Conservation Planning Unit at http://cpu.uwc.ac.za);
The Succulent Karoo Ecosystem Profile (available at www.cepf.net or www.dlist.org);
The SKEP Twenty Year Strategy (available at www.cepf.net or www.dlist.org);
The SKEP First Phase Report, sub-regional reports and other documentation
(available at the SKEP kiosk at www.dlist.org).

SKEP Biodiversity Component Technical Report, March 2003

Executive Summary Page 4

Part B: Technical Process
Overview of the systematic conservation planning process
Systematic conservation planning involves several technical steps (Table A). These
steps need to take place within a broader operational framework, provided in the case of
the SKEP conservation plan by the project components and characteristics listed above.
Table A: Technical steps in the conservation planning process
Step

Action

Relevant
Section(s) in
Part B of main
report
7, 8, 9

1

Compile data on biodiversity pattern (must include a
continuous data layer e.g. of vegetation types)

2

Compile data on ecological and evolutionary processes,
and represent spatially where possible

10

3

Identify areas where natural habitat has been
transformed

11

4

Identify types, patterns and rates of future land-use
pressures, and represent spatially where possible

11

5

Identify areas that are already protected

12

6

Set targets for the representation of biodiversity pattern
and ecological processes

14

7

Lay out options for achieving targets and identify
geographic priorities for conservation action

15

Because the Succulent Karoo biome is a large area spanning two countries, the spatial
scale of the conservation plan was broad. Most spatial data were gathered at 1:250 000
scale, and all spatial outputs are at 1:250 000 scale. The outputs are not intended for
decision-making about individual pieces of land at the local scale (although they provide
a useful regional context for such local decisions), but rather to indicate broad-scale
priority areas for conservation action.
Note that some conservation plans involve a further eighth step, in which a protected
area network that achieves the conservation targets is explicitly designed. This step,
usually called “reserve design”, results in one possible configuration of a protected area
network – there are almost always many possible configurations of protected areas that
achieve conservation targets. In the SKEP planning phase, the aim was not to design a
protected area network for the Succulent Karoo, but simply to identify broad-scale
priority areas for conservation action. There was thus no reserve design step. Reserve
design within each of the priority areas would require finer scale systematic conservation
planning, which could be undertaken in the implementation phase of SKEP.
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Steps 1 to 5 in Table A rely heavily on the use of a Geographic Information System
(GIS). The ESRI suite of GIS products was used (chiefly ArcView 3.2 and ArcInfo 8.2).
Step 7 was undertaken with the help of GIS-linked conservation planning software called
C-Plan. It is important not to confuse C-Plan with the systematic conservation
planning process. C-Plan is a software tool that can assist in Step 7 of the systematic
conservation planning process (and in the subsequent reserve design step if it is
undertaken). Systematic conservation planning does not rely on C-Plan, and, depending
on the scale of the plan and the nature of the landscape being analysed, C-Plan may not
be the most helpful tool available. For SKEP it was a highly appropriate tool.
The rest of Part B explains the development and analysis of the spatial data layers and
targets used in the SKEP systematic conservation planning exercise.

Planning domain
The SKEP planning domain consisted of the Succulent Karoo biome plus adjacent
habitats. The planning domain extended beyond the Succulent Karoo biome for two
main reasons:
•
•

to include ecological gradients and processes;
to include outliers of Succulent Karoo vegetation.

The planning domain, at 257 000km 2, was thus considerably larger than the Succulent
Karoo biome. However, the ultimate focus remained the core Succulent Karoo biome.
The SKEP planning domain was divided into four sub-regions:
•
•
•
•

Namibia-Gariep;
Namaqualand;
Hantam-Tanqua-Roggeveld;
Southern Karoo.

These sub-regions were important for the work of the Socio-Political Component of
SKEP, which appointed champion teams for each sub-region. These sub-regional
champion teams played a crucial role in generating support for SKEP and involvement in
the planning process among local stakeholders. The sub-regional boundaries were,
where possible, aligned with local or district municipal boundaries. This facilitated the
work of the champion teams.
Figure B shows the final SKEP planning domain and the SKEP sub-regions.
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Figure B: The SKEP planning domain showing sub-regions

Vegetation map
The SKEP vegetation map provided the primary layer of biodiversity features for the
systematic conservation planning exercise. A vegetation map is appropriate for this task
for two main reasons:
•

Vegetation types are good surrogates for species localities at a wide range of spatial
scales. Using vegetation types or land classes as surrogates for biodiversity is thus a
widespread practice in conservation planning.

•

A vegetation map is continuous across the entire planning domain. In the systematic
conservation planning approach, decisions cannot be made about the conservation
value of areas for which there are no biodiversity data. The vegetation map ensured
that for every part of the SKEP planning domain there was at least some biodiversity
information.

The vegetation map provided a better primary biodiversity feature layer than species
distribution data, for at least two reasons.
•

Most of the available species distribution data were stored at a scale too crude for
the SKEP assessment. These data were provided at the quarter degree scale
(QDS), which is too crude for planning and implementation at the 1:250 000 scale. A
quarter degree square measures approximately 24 by 27km. (Even if species
distribution data are stored with point localities, they are not always publicly available
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in this form, often for good reason – there is concern about, for example, locality data
falling into the hands of illegal collectors.)
•

The available species distribution data did not comprise presence-absence sets (and
almost never does, even for exceptionally well-collected taxa). In other words,
sampling across all QDS was not comprehensive, resulting in many false absences
for species records. This will inevitably bias the selection of priority sites in favour of
those with records, and consequently may miss sites with unique or rich species
complements.

A lesson from CAPE on using species distribution data versus vegetation types
in conservation planning
The CAPE project provided an important lesson for SKEP regarding the use of species localities versus
vegetation types in conservation planning. The CAPE conservation plan used a combination of land classes
and species distribution data. Lombard et al. (2003)1 showed that when targets were set for each of 364
species of Proteaceae, comprising a massive 183 181 point locality records, this taxon was not very
effective in achieving targets for vegetation types – it was a poor surrogate. The reason for this was that
Proteaceae do not grow in all of the vegetation types found in the Cape Floristic Region. However,
achieving targets for vegetation types also achieved targets for all but a small subset of extremely rare
Proteaceae. Vegetation types or land c lasses were thus a good surrogate for Proteaceae, but the reverse
was not true – Proteaceae were not a good surrogate for land classes.
Note that the Proteaceae data set was compiled over ten years at a cost of approximately R2.5 million (in
1991-2001 Rands), not including the in-kind contributions of hundreds of volunteers (Rebelo 2002).2 Given
the urgency of identifying conservation priorities, and the scarce resources available for conservation
assessments, the simultaneous collection of presence-absenc e data sets for an effective array of indicator
taxa (i.e. those taxa associated with the full array of environments in a planning domain) is unrealistic. The
time and cost involved made this an impossible task for all three bioregional conservation plans in southern
Africa (CAPE, SKEP and STEP), and would also make it impossible in most other biologically rich
bioregions in the developing world.

The SKEP vegetation map was developed from existing sources for the South African
part of the planning domain. A pre-peer review copy of the new South African Vegetation
Map (due to be published by the National Botanical Institute and the Department of
Environmental Affairs and Tourism in 2003) was modified to include finer scale features
such as quartz patches and to reflect the location of sand movement corridors.
No equivalent map of vegetation types was available to use as a starting point for the
Namibian part of the planning domain, so a map of land classes was modelled using
three environmental coverages:
•
•
•

broad substrate type;
rainfall seasonality;
altitude (elevation classes).

1

Lombard A.T., Cowling R.M., Pressey R.L. & Rebelo A.G. 2003. Effectiveness of land classes as surrogates for species
in conservation planning for the Cape Floristic Region. Biological Conservation 112: 45-62.
2
Rebelo, A.G. 2002. An assessment of the Protea Atlas Project: Background report. National Botantical Institute, Cape
Town.
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Altogether 237 vegetation types were identified across the planning domain (134
Succulent Karoo vegetation types and 104 non-Succulent Karoo vegetation types; 200
vegetation types in the South African part of the planning domain and 37 vegetation
types in the Namibian part). The Succulent Karoo vegetation types were grouped into six
broad categories:
•
•
•
•
•
•

Lowland Succulent Karoo;
Mountain Succulent Karoo;
Quartz and Gravel Patch Succulent Karoo;
Upland Succulent Karoo;
Sandveld;
Strandveld.

Expert mapping
Systematic conservation planning and expert-driven conservation planning are often
seen as opposing or contradictory approaches. However, it is possible and usually
necessary to incorporate expert knowledge into systematic conservation planning.
Although systematic conservation planning is data- and target-driven rather than expertdriven, it can draw substantially on expert knowledge.
In the case of SKEP, expert knowledge was important in formulating the vegetation map,
spatial components of ecological processes and the land-use and habitat transformation
layers.
Further, to supplement the data on biodiversity features provided by the SKEP
vegetation map and the layer of spatial components of processes, experts in different
taxonomic groups (amphibians, birds, fish, invertebrates, plants, reptiles, small
mammals) were asked to map centres of endemism and species richness, unique
habitats, and key areas for maintenance of biological processes.
The Succulent Karoo is a relatively small hotspot in terms of its geographic area, and
has been well surveyed by experts in the field (with the exception of parts of the
Sperrgebiet). There was thus confidence that an expert mapping exercise could result in
a reasonably comprehensive spatial picture of the area. A similar exercise for a hotspot
in which much of the area is unsurveyed would not be recommended.
Experts mapped on overlays of 1:250 000 map sheets, and filled in a data form with
supporting information for each polygon drawn. Twenty experts participated in the
exercise. Figure C shows the final result. The left-hand map shows the polygons for
different taxonomic groups in different colours. The right-hand map shows the number of
polygon overlaps in different shades.

Global species lists
Species distribution data were used for compiling updated global lists of plant and
animal species for the Succulent Karoo, and for determining endemicity status using an
objective method.
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The SKEP global plant list includes 6 356 species in 1 002 genera and 168 families.
Approximately 29% of the flora are succulent plants and 18% geophytes. Twenty-six
percent (1630) are strict endemics and 14% (905) are near-endemics (i.e. their centre of
distribution is in the Succulent Karoo). Eighty genera are endemic, mostly succulent and
bulb genera. Seventeen percent (936) of Succulent Karoo plant species are Red Data
Listed. Global lists were also compiled for amphibians (17 species including 5 (29%)
strict endemics), bees and termites (177 including 68 (38%) strict endemics), scorpions
(70 including 18 (26%) strict endemics), mammals (68 including 6 (9%) strict endemics),
reptiles (121 including 24 (20%) strict endemics) and birds (431 including 1 (<1%) strict
endemic).
Species distribution data comprises species occurrence records from museum and
herbarium specimens or atlas projects. For southern Africa, these data have typically
been collected the quarter degree scale. As discussed above, this coarse scale together
with other factors meant that species distribution data were not suitable for use in the
SKEP systematic conservation plan itself.

Figure C: SKEP expert map

Spatial components of ecological processes
Ecological processes allow habitats and associated species to persist and evolve over
time. They occur at different scales. Fine scale processes, such as interactions between
plants and animals within small areas of habitat, did not have to be separately identified,
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because they were “captured” within the vegetation types that made up the basic layer of
biodiversity features. Other processes operate between and across vegetation types and
at the landscape scale. These needed to be explicitly identified and mapped. It is not
possible to map ecological processes directly, so spatial components of the relevant
processes had to be defined and mapped. Spatial components are the physical features
with which particular ecological and evolutionary processes are associated. Six sets of
spatial components of ecological processes were identified for SKEP. They are
summarised in Table B.
Figure D shows the spatial components of ecological processes identified for SKEP, not
including edaphic interfaces (which fall along vegetation types boundaries and are too
dense to show meaningfully on a map this size).
Table B: Spatial components of ecological and evolutionary processes identified
in the SKEP planning domain
Spatial component

Ecological or evolutionary process

Method of identification

Spatially fixed
Sand movement
corridors

Inland movement of marine sands
and associated soil development

Functional corridor comprising intact
source and sink areas

Riverine corridors

Migration and exchange between
inland and coastal biota

250m buffer of untransformed habitat
along riverine systems linking coastal
and inland subregions

Edaphic interfaces

Diversification of plant species

500m buffer of untransformed habitat
along vegetation types of contrasting
substrates

Quartz patches

Diversification of plant species

Remote sensing and expert
knowledge

Upland-lowland
gradients

Ecological diversification of plant and
animal lineages; migration of biota

Only directions were indicated

Macroclimatic
gradients

Geographic diversification of plant
and animal lineages; migration of
biota in response to climate change

Only directions were indicated

Spatially flexible

Land-use and habitat transformation
Spatial information about current and expected land-use is needed for a systematic
conservation plan for two main reasons:
•

•

Areas of natural habitat that have already been transformed are generally considered
no longer available to meet conservation targets. This constrains the options for
meeting targets for the biodiversity features that occurred in those areas before loss
of habitat occurred.
In order to identify conservation priorities and schedule conservation action, it is
useful to know which geographic areas face a high likelihood of habitat loss in future.
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Figure D: Spatial components of ecological processes in the SKEP planning
domain (not including edaphic interfaces)
Further, when it comes to undertaking conservation action, transformed or highly
fragmented habitats with many competing land-use pressures require different forms of
conservation action than those relatively free of human activities.

Current land use and habitat transformation
Data on current land-use was acquired from two main sources:
•
•

the National Land Cover in South Africa (1:250 000 scale, derived from classification
of satellite imagery collected from 1994 to 1996; equivalent information not available
for Namibia);
stakeholder mapping.

Stakeholder mapping workshops were organised by the sub-regional champion teams,
with the aim of complementing existing information from the National Land Cover for the
following land-use sectors:
•
•
•

agriculture;
mining;
tourism;

SKEP Biodiversity Component Technical Report, March 2003

Executive Summary Page 12

•
•

conservation;
communal areas.

Participants were asked to map current and future land use practices on 1:250 000
topography maps. Data forms were completed for each feature mapped. Although this
exercise stimulated enormous participation in SKEP, the quality of the data gathered
was uneven among sub-regions, which limited its use (more on this in Part C).
Transformation of natural habitats can be classified into various categories, from outright
loss of vegetation (e.g. in built-up urban areas) to change in vegetation cover or
structure (e.g. as a result of grazing). For conservation planning, a spatial layer showing
the extent and configuration of natural, restorable and irreversibly transformed areas is
ideal. Areas categorised as natural are normally considered suitable for achieving
cons ervation targets. Restorable areas would be considered if conservation targets for
some features could not be achieved in areas of intact natural habitat. Irreversibly
transformed areas such as urban areas do not contribute to conservation targets.
Outright loss of natural habitat (e.g. urban and cultivated areas) can easily be identified
using remote sensing, and is thus accurately reflected in the National Land Cover.
However, remote-sensing techniques often fail to identify land degradation (e.g.
overgrazing, erosion) accurately, especially in arid ecosystems such as the Succulent
Karoo. Also, it is extremely difficult to define grazing impacts on the ground, which is a
pre-requisite for mapping them based on remote imagery. This meant that it was not
possible to capture grazing impacts spatially in a consistent way across the whole SKEP
planning domain, in the time available. On the one hand, this gives an over-optimistic
picture of habitat transformation in the Succulent Karoo biome – according to SKEP
current land-use data, only 5% of the biome has been transformed. On the other hand,
although parts of the Succulent Karoo are undoubtedly overgrazed, well managed
grazing is compatible with conservation in this biome. If overgrazed areas are managed
in a conservation-friendly way, they could recover. In this context, it makes sense that
these areas should be considered as available to meet conservation targets – they still
have conservation potential.
Overall, 5% of the Succulent Karoo biome has been irreversibly transformed according
to SKEP data. Three percent of the biome’s natural habitat has been permanently lost as
a result of mining activity, and 2% as a result of crop agriculture. Urban areas cover less
than 0.1% of the biome. The impact of mining is biggest in the Namibia-Gariep and
Namaqualand sub-regions, and that of crop agriculture in the Southern Karoo and
Namaqualand sub-regions.
Figure E shows the transformed layer developed for SKEP. The National Land Cover
does include information about degraded areas, and in some sub-regions stakeholders
were able to map overgrazed areas, so these have been included in the figure; however,
they were not used in the analysis.

Future land-use pressures
The likelihood of future transformation of remaining natural habitat, or vulnerability to
future land-use pressure, should be taken into account in determining priorities for
conservation action. In the Succulent Karoo, future pressures on biodiversity are likely to
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come from new mining development, expansion of crop agriculture and ostrich farming,
unsustainable use of natural resources, overgrazing by sheep and goats, and to a
certain extent urban development.
Spatial patterns of future land-use pressure in the SKEP planning domain were derived
for the following land-use categories: mining, urban development, crop agriculture, and
ostrich farming. A combination of expert knowledge, stakeholder knowledge, basic
spatial data layers and simple models was used. The likelihood of habitat transformation
within the next ten years was considered.
The method used depended on the category of land use. For urban development, a very
simple model of expansion of existing towns was used (the establishment of new towns
in the Succulent Karoo in the next ten years is highly unlikely). For mining, a combination
of mineral occurrence maps, mineral licence information, and expert input (for example
on the economic viability of particular deposits or resource fields) was used. For crop
agriculture, a simple model based on expert knowledge of irrigation potential was used.
For ostrich grazing, a simple model based on proximity to roads and irrigated agriculture
was used together with expert input.
The likelihood of habitat loss as a result of each of these land-uses in the next ten years
was scored high (H), medium (M), unknown (U), low (L), or none (N) and was
summarised for each planning unit (see definition below) into an index of vulnerability to
future land-use pressures. Figure F shows the result. Twenty-four percent of the
planning units across the planning domain have a high vulnerability index, 6% medium,
and 10% unknown. Only 9% have a vulnerability ranking of none. Of the 51% of
planning units with a low vulnerability ranking, many fall outside the Succulent Karoo
biome.
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Figure E: Transformed and degraded areas in the SKEP planning domain

Figure F: Spatial pattern of vulnerability to future land-use pressures in the SKEP
planning domain

Protected areas
Only 3.5% of the Succulent Karoo is formally protected, and the formal protected areas
do not adequately represent the biodiversity patterns and processes in the region.
Knowledge of the spatial location of currently protected areas is needed to assess the
contribution of existing protected areas to meeting conservation targets and to identify
gaps in the protected area network.
Protected area data came from several sources:
•
•
•
•
•

South African Environmental Potential Atlas (ENPAT);
Namibian Atlas Project;
conservation agencies;
stakeholder mapping;
the Subtropical Thicket Ecosystem Plan (STEP) project, which had mapped
protected areas for the south-eastern part of the SKEP planning domain that
overlaps with the STEP planning domain.

Conservation planning exercises generally distinguish between different types of
protected areas, according to the degree of protection of biodiversity provided.
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For the SKEP conservation plan, protected areas were categorised based on a
combination of legal status and management objectives. Two major classes of protected
areas were identified:
•
•

Category 1 reserves: These are statutory reserves managed primarily for
biodiversity conservation. They include National Parks and Provincial Nature
Reserves. (3.5% of the Succulent Karoo biome falls into Category 1 reserves.)
Category 2 reserves: These are statutory and non-statutory reserves managed for
biodiversity conservation and/or other land uses. A statutory reserve managed for
biodiversity conservation and other land uses would be classified as a Category 2
reserve rather than a Category 1 reserve. This is the case with the Richtersveld
National Park, a contractual national park in which both conservation and other land
uses occur. Other Category 2 reserves include municipal reserves, and
conservancies (voluntary agreements among private landowners). (2.3% of the
Succulent Karoo biome falls into Category 2 reserves.)

Figure G shows Category 1 and Category 2 protected areas in the SKEP planning
domain.

Figure G: Protected areas in the SKEP planning domain

SKEP Biodiversity Component Technical Report, March 2003

Executive Summary Page 16

Planning units
Planning units (also called selection units) subdivide the planning domain into many
small units which are used for identifying geographic priorities for conservation action
(and for designing a system of reserves if reserve design is undertaken). For each
planning unit, data on biodiversity features and transformation of natural habitat is
compiled. The contribution of each unit to achieving conservation targets (see below) is
then assessed.
SKEP planning units consisted of sixteenth degree squares (average size 3 900 ha) and
protected areas. Each Category 1 protected area became a single planning unit in its
own right. Category 2 protected areas were intersected with the sixteenth degree
squares. This enabled selection of only parts of these relatively large areas to contribute
to conservation targets.
Figure H shows the final planning unit layer, consisting of 7 512 planning units including
6 585 sixteen degree squares.

Figure H: Planning units for the SKEP planning domain
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Conservation targets
As explained earlier, one of the defining characteristics of the systematic conservation
planning approach is the setting of explicit conservation targets for biodiversity features.
For SKEP, targets were set for vegetation types and expert-identified areas.
A new method of setting targets for vegetation types was pioneered in SKEP, and has
subsequently been used in other conservation planning projects in South Africa (e.g.
STEP). Phytosociological survey plot data were used to explore the species-area
relationship within vegetation types in the Succulent Karoo and targets were based on
the observed species distribution patterns. Targets ranged from 20% to 50% of the pretransformation area of each Succulent Karoo vegetation type, with more species-rich
vegetation types requiring higher targets. For expert-identified areas, the size of the
target was inversely related to the size of the feature identified. Targets ranged from 3%
to 100% of the pre-transformation area. For vegetation types and expert-identified areas,
targets were expressed in numbers of hectares.
Explicit targets were not set for spatial components of ecological processes. In order for
an ecological process to maintain its integrity, the whole spatial component associated
with that process should be under some form of conservation management. Spatial
components of ecological processes were used as a crucial context layer in defining
geographic priorities for conservation action.

Identifying geographic priorities
We have now discussed each of the inputs – spatial data layers and targets – required
for a systematic conservation plan. This section describes how these inputs were
analysed and the results interpreted to produce three distinct products:
•
•
•

an irreplaceability map for the SKEP planning domain;
a “framework for action” map for each of the SKEP sub-regions;
a map of nine broad geographic priority areas for conservation action in the
Succulent Karoo.

Irreplaceability map (conservation options)
Irreplaceability values were calculated for all planning units in the planning domain,
using C-Plan. The irreplaceability value of a planning unit indicates how important that
planning unit is for achieving conservation targets for the biodiversity features it contains.
Planning units with a high irreplaceability value are essential for achieving conservation
targets (i.e. if these sites are not included in the protected area system then it is unlikely
or impossible that targets will be achieved). Low irreplaceability values mean that there
is flexibility in terms of which sites can be chosen to achieve the target. An
irreplaceability value of zero indicates that the targets for features included in that
planning unit have already been achieved in the existing protected area network.
A map of irreplaceability values is a map of conservation options: in areas of high
irreplaceability, all or most of the remaining natural habitat is required to achieve targets;
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in areas of low irreplaceability, there is greater flexibility in the array of available sites
required to achieve conservation targets.
The irreplaceability calculation took into account:
•
•
•

how much of each biodiversity feature was required to meet conservation targets;
how much of each feature was already protected in Category 1 protected areas;
how much natural habitat associated with each feature was already irreversibly
transformed (lost).

Figure I shows irreplaceability values in the SKEP planning domain. Clusters of high
irreplaceability occur around centres of biotic diversity (i.e. with many biodiversity
features) and areas where there are relatively greater levels of habitat transformation,
reflecting the combined use of targets for expert-identified areas and targets for
vegetation types.

Figure I: Irreplaceability values in the SKEP planning domain

Framework for action map
Priorities for conservation action should be based on a combination of irreplaceability
(shown in Figure I), vulnerability to future land-use pressures (shown in Figure F), and
the location of spatial components of ecological processes (shown in Figure D). The
Biodiversity Team faced the challenge of presenting these sets of information in a single
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product, and making this product simple enough for a layperson to understand, so that it
could be used as an input to discussions about priority conservation actions by local and
regional stakeholders at sub-regional SKEP Action Planning Workshops.
Conservation options and vulnerability to future land-use pressures w ere combined in
one map. Conservation option (irreplaceability) values were grouped into three
categories represented by different colours: few or no options (purple), several options
(orange), many options (green). Vulnerability to future habitat transformation was
represented by shading, from dark (high vulnerability) to light (low vulnerability), with
unknown vulnerability represented by hatching. Spatial components of processes were
shown as an overlay, with different processes represented in different colours.
The result was called the “framework for action”, because it provides a spatial framework
for conservation action. Figure J shows the framework for action for the Namaqualand
sub-region. A framework for action map was produced for each of the four sub-regions,
at A0 size. Figure K shows the process overlay which accompanied the framework for
action map. It was printed on tracing paper so that it could be clipped over the
framework for action map, and the two viewed either separately or together.
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Figure J: SKEP framework for action for Namaqualand
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Figure K: Process overlay for Namaqualand
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Nine geographic priority areas
The framework for action map was interpreted to identify nine broad geographic priority
areas for conservation action in the Succulent Karoo biome, shown in Figure L.
These areas were delimited based on agglomerations of high irreplaceability p lanning
units (few conservation options), medium to high land-use pressures, and the
incorporation of spatial components of key ecological processes. Where the priority
areas bordered one another the boundaries were defined on the basis of biotic
discontinuities, e.g. fundamental differences between the biota of the sandy coastal plain
compared to the granite Namaqualand uplands. Within each of these geographic priority
areas, finer scale conservation planning will be required to guide local land-use planning
and decision-making and for reserve design.

Figure L: Geographic priority areas for conservation in the Succulent Karoo biome
These nine geographic priority areas are broadly congruent with priority areas for
conservation identified for the Succulent Karoo by a previous study (Lombard et al.
1999). 3 This study identified priorities using data on Red Data Book plant species at the
QDS scale. Lombard et al.’s (1999) analysis has several shortcomings as a stand-alone
assessment:
•

The planning units (QDS) are too crude for effective delimitation of priority areas for
implementation.

3

Lombard, A.T., Hilton-Taylor, C., Rebelo, A.G., Pressey, R.L. & Cowling, R.M. 1999. Reserve selection in the Succulent
Karoo, South Africa: coping with high compositional turnover. Plant Ecology 142(1-2): 35-55.
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•

•

The assessment failed to identify the Sperrgebiet and the Roggeveld portion of the
Bokkeveld-Hantam-Roggeveld priority areas, owing almost certainly to the false
absence of records of many unique species in these under-collected areas. This
confirms the value of SKEP’s approach of targeting vegetation types as surrogates
for species, together with expert-identified areas.
The planning domain for this study did not include the Bushmanland Inselbergs
priority region identified by SKEP.

A further strength of the SKEP conservation plan was the involvement of a broad range
of local and regional stakeholders in the planning process. This, together with the recent
Critical Ecosystem Partnership Fund grant for the Succulent Karoo biome (see
www.cepf.net), dramatically increases the likelihood that the planning outcomes will
translate into conservation action on the ground.
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Part C: Organisational Process
A technical report on a conservation planning project clearly needs to record the “hard
science” of the conservation planning exercise. We felt it was also important to record
and discuss how we did what we did, from the point of view of organising and running
the project. This “soft stuff” is not often reported on, yet it is often the key to a successful
project, and is not self-evident.
There are many different ways to undertake a systematic conservation planning project.
The broad operational framework for the SKEP conservation plan was provided by the
four components established at the beginning of the project, together with the champion
teams in the four sub-regions. Further, as discussed in Part A above, the SKEP planning
phase was characterised by three interrelated features that influenced how the
Biodiversity Component undertook its work:
•
•
•

short timeframe (eight months: Jan – Aug 2002);
planning for implementation;
focused stakeholder involvement.

The Biodiversity Component interacted with two main constituencies over the course of
the project:
•
•

the scientific community, based both in academic institutions and in the conservation
agencies in the region;
the sub-regional champion teams in the four SKEP sub-regions, and through them
with further local and regional stakeholders.

In a retrospective write-up of the SKEP project it is easy to give the impression that the
progression of the project over the eight months was neat and predictable. In fact, at
many points we were acutely aware that we were trying something new and ambitious,
and that we were feeling our way through challenges and obstacles. Often these were
heightened by the rapid pace of the project and the deadlines involved. Not only were
we attempting to complete a biome-wide systematic conservation plan in record time, we
were also doing it with unprecedented levels of direct stakeholder participation in the
planning process, using a brand new organisational model of champion teams. Without
a great deal of vision and commitment from the SKEP Co-ordinator, a strong central coordination team, and highly experienced conservation planners in the Biodiversity Team,
this would not have been possible. We would recommend one year rather than eight
months for a similar exercise in future, even with experienced conservation planners on
the team.
The Biodiversity Component of SKEP had a team of five members, including a
supervisor, a full-time co-ordinator, a full-time GIS technician (all based at the Botanical
Society of South Africa), and two conservation planning specialists (based at the
Institute for Plant Conservation at UCT). We also had a scientific advisor, Prof. Richard
Cowling, based at the Terrestrial Ecology Research Unit at the University of Port
Elizabeth. This was an effective team structure. To do a successful conservation plan,
one does not need in-house specialist conservation planning expertise – it makes sense
to contract this out to independent specialist consultants. However, we would
recommend an in-house full-time co-ordinator.
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An Advisory Group was established to guide the work of the Biodiversity Component.
Members included people in key conservation implementing agencies and people with
expertise in systematic conservation planning and/or knowledge of the Succulent Karoo
biome. The Advisory Group met three times over the course of the project, and played a
significant role in reaching and endorsing decisions.
The SKEP Technical Working Group, which met four times over the course of the
project, provided a forum for interaction between the different components of SKEP. In
addition, the co-ordinator of the Biodiversity Component met regularly with the coordinators of other components and the overall SKEP co-ordinator.

Key project events in the work of the Biodiversity Component
The first of two broad Biodiversity Component Workshops was held in January 2002.
The purpose of the workshop was to introduce SKEP to the scientific community and to
identify possible sources of data for the systematic conservation planning exercise. More
than 40 people attended, and worked in small groups to identify data sources and
assess their availability, recording all the information on carefully constructed data forms.
There was strong attendance by biological scientists from conservation agencies and
academic institutions. Attendance from social scientists, whose inputs were sought on
land-use data, was more limited.
The next major step in the work of the Biodiversity Team was to gather the spatial data
sets that would underpin the systematic conservation planning exercise. The main
lesson learned in the process was that data collection can be time consuming and
costly. It is important to plan for this. Often it is difficult to predict exactly where and with
whom the obstacles and delays will occur, so one needs an adaptive management
approach. A team with significant conservation planning experience is needed to come
up with creative “Plan B” solutions.
Stakeholder mapping and expert mapping formed part of the data gathering process.
The expert mapping exercise for biodiversity features was successful, and resulted in
one of the input layers for the systematic conservation plan (shown in Figure C). A
cautionary note about such an exercise is that it is only appropriate in a biome that has
been well surveyed by experts.
The stakeholder mapping exercise to supplement information on current and future landuse generated a sense of involvement in the conservation planning process by many
stakeholders across the planning domain, and was valuable from this point of view.
However, it absorbed an enormous amount of time, both of the champion teams and of
the Biodiversity Team, and the data itself was ultimately of limited use. Valuable lessons
emerged from the process, including the following:
•
•

Expectations about the type of data that it is possible to collect need to be realistic,
and the ultimate uses of the data need to be clearly established at the outset.
Working one-on-one with an identified individual (or a small group of people) with
expert on-the-ground knowledge, results in much better data than mapping in a big
stakeholder workshop.
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•

Intense supervision of the entire mapping process is required by a member of the
technical team.

In addition to the two broad Biodiversity Component Workshops, we held two small
workshops to deal with specific challenging conceptual issues:
•
•

identifying ecological processes and their spatial components (in April 2002);
setting targets for biodiversity features (in June 2002).

Both workshops involved small groups of people with experience in the technical
aspects of systematic conservation planning projects, including people working on other
projects facing similar decisions. Both workshops were valuable not just from the point of
view of getting input on how to proceed in SKEP, but also from the point of view of
sharing lessons between projects.
The second Biodiversity Component Workshop was held at the end of June 2002. Its
purpose was to report back on the development of data layers for SKEP, to present our
approach to target setting, and to discuss the format of spatial products for Action
Planning Workshops. About 60 people attended the workshop, including champions and
assistants, people from conservation implementing agencies, academics, and people
from NGOs active in the SKEP region.
The workshop was highly interactive. In particular, participants gave valuable input on
the draft layers dealing with future land-use pressures. These were some of the most
challenging data layers to derive because of the lack of suitable spatial data. We also
asked participants to work in small groups to advise us on how best to present the
systematic conservation planning outputs to stakeholders at the upcoming sub-regional
Action Planning Workshops. The results of these small group discussions were
exceptionally valuable for the Biodiversity Team, and fed directly into the development of
the framework for action maps for the sub-regions and supporting posters.
Action Planning Workshops were held in each of the SKEP sub-regions in early August
2002, organised by the sub-regional champion teams. Their purpose was:
•
•

to present the results of the systematic conservation plan to stakeholders in the subregions;
to identify priority conservation actions in each sub-region.

Stakeholders from a range of sectors participated, including:
•
•
•
•
•

agriculture (private and communal);
tourism;
mining;
conservation;
government (including municipalities).

The sub-regional Action Planning Workshops were followed by a Biome-Wide Action
Planning Workshop on 19 August 2002, which represented the culmination of the
planning phase of SKEP. Results from the sub-regional workshops fed into the biomewide workshop, which identified biome-wide priority conservation actions.
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The role of the Biodiversity Team in relation to the sub-regional Action Planning
Workshops was:
•
•

to produce a set of products showing the results of the systematic conservation
planning exercise;
to attend the workshops and assist in interpretation of these products and in
facilitation.

We had produced a set of posters that we hoped was accessible and easy to
understand. We had tried to simplify the “raw” outputs of C-Plan, and to accompany
them with explanatory material (such as a poster on How to Develop a Framework for
Action). While there was much interest in the posters, people were simply not able to
absorb the bulk of what was presented.
The main lesson was that an irreplaceability map (or an irreplaceability and vulnerability
map) – simplified or not – should not be seen as the final output of a conservation plan.
There is a need for an additional step to interpret the irreplaceability and vulnerability
maps. Between the last sub-regional Action Planning Workshop and the Biome-Wide
Action Planning Workshop, the Biodiversity Team had time to interpret the framework for
action map for SKEP to identify nine broad geographic priority areas. These nine
geographic priority areas were presented at the Biome-Wide Action Planning Workshop,
and have provided the basis for subsequent planning by the SKEP sub-regional teams.
In conclusion, the main overall lesson from the SKEP planning phase bears repeating:
It is possible to do a rapid, biome -wide systematic conservation plan using a
participatory approach that involves local and regional stakeholders. This
increases the likelihood of local ownership and subsequent implementation of the
plan.
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