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This document is structured as follows:

· 1 gives background on the National Spatial Biodiversity Assessment (NSBA)

· 2 outlines the aims of the NSBA

· 3 lists the products of the NSBA and possible applications

· 4 gives a brief introduction to systematic biodiversity planning

· 5 outlines the components of the NSBA

· 6 describes the terrestrial component of the NSBA and presents the draft outputs

· 7 describes the freshwater component of the NSBA and presents the draft outputs

· 8 describes the initial mapping done for the marine component of the NSBA

· 9 explains what still needs to be done to complete the NSBA

1. Background
The NSBA is a partnership project between DEAT and the NBI. It is the first national biodiversity assessment, and integrates terrestrial, freshwater and marine analysis. As far as we know, South Africa’s NBSAP is the first NBSAP to include a spatial component.

A stakeholder workshop was held on 2 December 2003 to present the aims, methodology and proposed products of the NSBA to a wide range of stakeholders including eight of the provinces, SANParks, DEAT, DWAF, MCM, NDA, CSIR, bioregional programmes (such as CAPE, SKEP & STEP), NGOs (including NetBio, WESSA and BotSoc), and academic institutions.

Draft products of the NSBA were presented at the first national NBSAP workshop on 17-18 March 2004. Final products will be presented at the second national NBSAP workshop on 22-23 July 2004.

2. Aims

The NSBA has the following aims:

· To identify broad spatial biodiversity priority areas

· To develop implementation options for each priority area

· To provide a national context for biodiversity plans at the sub-national scale

Three overall points need to be stressed:

· The NSBA is a national-scale assessment. This means that it cannot be used to identify individual parcels of land or specific sites that need to be conserved. It can highlight broad priority areas that require conservation action.

· “Conservation action” is not just about the establishment and expansion of protected areas. We understand conservation action to include ensuring conservation-friendly land management in priority areas across the landscape, inside and outside formal protected areas.

· The results of the NSBA do not override the results of finer-scale biodiversity assessments that have been or will be conducted at the regional or local scale. These may identify additional priority areas for biodiversity conservation.

3. Products of the NSBA and their applications

The main spatial products of the NSBA are:

1. Conservation status of ecosystems (identifies which ecosystems are most threatened)

2. Protected area gap analysis (identifies which ecosystems are least protected)

3. Analysis of species of special concern

4. National-scale ecological processes

5. Vulnerability to future land-use pressures and alien invasive species (not yet produced, will be available in July 2004)

6. Overall priority map, integrating results from all the other products (only available for terrestrial ecosystems; final version will be available in July 2004)

The rest of this chapter explains how these products are derived, and presents draft versions of products 1, 2, 3, 4 and 6. Possible applications of each of the products are listed below.

3.1 Conservation status of ecosystems

For terrestrial, freshwater and marine ecosystems.

Main applications:

· identification of threatened ecosystems for listing in terms of the Biodiversity Act

· guide for determining which ecosystems need biodiversity management plans in terms of the Biodiversity Act

· tool for monitoring and reporting requirements of the Minister in terms of the Biodiversity Act

· basis for identifying environmentally sensitive areas in terms of NEMA s24(2)b

· in the marine environment, would provide a tool for regulating activities and resource use

Additional applications:

· identification of threatened ecosystems can be done by province, district and local municipality, highlighting opportunities for provinces and municipalities to contribute to national biodiversity priorities. For example, municipalities could take threatened ecosystems into account in their rates policies and SDFs.

· could help to identify municipalities (those with higher numbers of threatened ecosystems) that require support to integrate biodiversity considerations into their IDPs and SDFs

· could provide a tool for responding to coastal development pressures

3.2 Protected area gap analysis

For terrestrial, freshwater and marine ecosystems.

· identifies gaps in the protected area system, providing a basis for national prioritisation of expansion of the protected area network

· tool for monitoring the effectiveness of the protected area system, required in terms of the Protected Areas Act

3.3 Analysis of species of special concern

· provides a guide for drawing up provincial and national threatened and protected species lists required in terms of the Biodiversity Act

· provides a guide for deciding which biodiversity management plans for species should be developed and approved in terms of the Biodiversity Act

3.4 National-scale ecological processes

· highlights national-scale ecological processes that need to be taken into account by bioregional plans at sub-national level (these processes may otherwise fall through the cracks)

3.5 Vulnerability

· flags key land-use pressures – important for regulating activities in threatened ecosystems, and for determining listed activities in terms of NEMA s24

· highlights industrial and other sectors with which to enter into environmental management co-operation agreements, in priority areas

· highlights areas of potential conflict with other major land-use departments, e.g. agriculture, so that conflicts can be pre-empted

· gives the Minister a "regional context" tool for assessing the impact of large development proposals

3.6 Overall priority map

· guide for bioregional planning: highlights areas where bioregional plans and/or provincial spatial biodiversity plans are urgently required

· recommends implementation options, not limited to the establishment or expansion of protected areas (e.g. may include engaging with key industries and land users to ensure biodiversity-friendly land management in the context of market-driven productive landscapes)

· provides a focus for government land management programmes such as NAPCCD and Land Care

· highlights areas in which clearing of invasive aliens supports the achievement of biodiversity conservation targets

· highlights opportunities to link biodiversity to regional development priorities

· highlights biodiversity priority areas that could link with the National Spatial Development Perspective

· provides a biodiversity summary layer to feed into EMPs and EIPs drawn up by provinces and national departments

· feeds directly into the other NBSAP components

4. Systematic biodiversity planning

The NSBA used systematic biodiversity planning to identify priority areas. This section briefly explains the principles of the systematic approach.

Systematic biodiversity planning, or systematic conservation planning, is an approach that has become increasingly accepted as best practice in South Africa over the last decade.
 It is also widely used in Australia, and increasingly in other parts of the world and by international conservation agencies. South Africa is at the cutting edge of biodiversity planning methods and technologies.

Systematic biodiversity planning has the following starting points. If we are to conserve biodiversity effectively, we need to conserve:

· a representative sample of all species and habitats (the principle of representation);

· the ecological and evolutionary processes that allow species and habitats to persist over time, and which give us crucial ecosystem services (the principle of persistence).

We need to set quantitative targets that tell us how much of the landscape we need in order to achieve this goal of conserving a representative sample of species and habitats plus ecological processes.

Systematic biodiversity planning requires several spatial input layers, which are analysed, often with specialised software, to produce spatial products. Each spatial input layer needs to be consistent across the entire area being planned for, otherwise the selection of priority areas will be biased towards areas for which there happens to be more information. For a national assessment, this means that we can only use input layers which are based on consistent data for the whole country. Even if better data is available in some parts of the country, it cannot be included in the assessment. The NSBA Technical Report will highlight the data gaps and shortcomings that need to be addressed most urgently from a spatial biodiversity assessment point of view.

For a brief introduction to systematic conservation planning see "Planning for Living Landscapes: Perspectives and Lessons from South Africa" by Driver, Cowling and Maze (2003), available at www.botanicalsociety.org.za/ccu (under Downloads).

5. Components of the NSBA

The NSBA has three components:

· terrestrial

· freshwater

· marine

Each of these will be dealt with separately in this document. The terrestrial component is nearest completion. Systematic biodiversity planning is relatively new in the freshwater and marine environments, so the analyses and products from these two components are especially significant. All three components will be completed by July 2004.

6. Terrestrial component

The terrestrial component identified fifteen biodiversity priority areas for the country. This section explains how they were identified. We analysed three sets of biodiversity features:

· habitats

· species

· ecological processes

The analyses were then combined to produce a map of overall terrestrial biodiversity priority areas.

6.1 Habitats

We used the new South African vegetation map (see Figure 1), recently published by DEAT and NBI, as the basic layer of land classes for analysis of habitats. The map is at 1:250 000 scale, and provides a convenient way of defining ecosystems in a consistent way across the entire country.

Figure 1: The new SA vegetation map (recently published by DEAT and NBI)

We set biodiversity targets for vegetation types using current scientific best practice.
 These targets are for representation of biodiversity pattern, expressed as a number of hectares of each vegetation type. The targets range from 12% to 32% of the original area of each vegetation type, with the higher targets applying to species-rich vegetation types and the lower targets to less species-rich vegetation types.

Loss of natural habitat is the biggest single cause of loss of biodiversity in South Africa. This means that another key spatial layer required for analysis of habitats is a land cover layer that shows areas in which natural habitat has been lost. This layer was derived using the National Land Cover for South Africa (scale: 1:250 000). The limitation of this product is that it is based on a 1996 satellite image. We know that there has been subsequent loss of natural habitat in many areas.
 We extracted categories of land cover which result in irreversible loss of natural habitat, shown in Figure 2.

Figure 2: Irreversible loss of natural habitat, based on the National Land Cover 1996

There are two main products that result from the analysis of habitats:

· conservation status of terrestrial ecosystems

· gap analysis of terrestrial ecosystems

These are discussed below.

Conservation status of ecosystems

This analysis tells us which terrestrial ecosystems are most threatened. We have used Red Data Book categories (Critically Endangered, Endangered, Vulnerable, Least Threatened), traditionally applied to species, and applied them to ecosystems. This is important in terms of the Biodiversity Act, which provides for listing of threatened and protected ecosystems as well as threatened and protected species. The NSBA analysis of threatened ecosystems provides a valuable starting point for identifying threatened and protected ecosystems for listing.

Conservation status is determined using the following method, summarised in Figure 3:

· Ecosystems in which more than 80% of the original area of natural habitat is still intact are classified as least threatened.

· Ecosystems in which between 60% and 80% of the original area of natural habitat is still intact are classified as vulnerable.

· Ecosystems in which less than 60% of the original area of natural habitat is left (but more than the biodiversity pattern target) are classified as endangered. If less than 60% of an ecosystem’s area is left, its functioning begins to break down.

· Ecosystems in which less than the biodiversity pattern target (which ranges between 12% and 32% depending on how species rich the ecosystem is) is left are classified as critically endangered.

Figure 3: Ecosystem conservation status categories and thresholds

The results of the conservation status analysis for terrestrial ecosystems are shown in Figure 4. The major limitation of this analysis is that it does not take degradation of ecosystems into account. For example, in the succulent karoo we know that there is substantial degradation of natural habitat that impacts on biodiversity, yet these ecosystems have a conservation status of “least threatened”. In many ecosystems it is difficult to agree on what constitutes degradation on the ground and then difficult to map degradation even once a definition has been agreed on. There is currently no national degradation layer that provides consistent information across the country.

Figure 4: Conservation status for terrestrial ecosystems (Note: this analysis does not take degradation into account)

Figure 5 shows that number of ecosystems in South Africa (as defined by vegetation types) that fall into each of the conservation status categories. By far the majority of our ecosystems are in the least threatened category (however, bear in mind that this does not take the impact of degradation into account). Of the 23 critically endangered ecosystems, 16 are in the fynbos biome, five are in the forest biome, one is in the grassland biome, and one is in a wetland vegetation type.

Figure 5: Number of terrestrial ecosystems per conservation status category

Gap analysis of ecosystems

The gap analysis answers the question: which of our ecosystems are least protected? It gives us information about whether we have a representative sample of all our ecosystems in formal protected areas.

Figure 6 shows the protected area layer required for this analysis. We distinguish between Type 1 protected areas, which are formal, secure protected areas such as national parks and provincial reserves, and Type 2 protected areas, which are legally less secure.

Figure 6: Protected areas in South Africa (not including marine protected areas)

The results of the gap analysis are shown in Figure 7. The ecosystems in brown are not protected at all – no proportion of their target has been met in a Type 1 protected area. The ecosystems in grey are well protected – their targets have been almost met or more than met in Type 1 protected areas. 

Figure 7: Gap analysis of terrestrial ecosystems (percentage of target met in a Type 1 protected area)

The gap analysis tells us most of South Africa’s terrestrial ecosystems are underprotected, as shown in Figure 8. In fact, nearly half of them have less than a quarter of their biodiversity target achieved.

The succulent karoo, grassland and fynbos (lowlands) biomes have the highest numbers of severely under-protected ecosystems. The savanna and fynbos (mountains) biomes have the highest numbers of well-protected ecosystems. In other words, we have a biased protected area system – it does not include a representative sample of all South Africa’s ecosystems.

Figure 8: Number of terrestrial ecosystems per gap analysis class

6.2 Analysis of species of special concern

South Africa is an exceptionally species-rich country, for both plants and animals. For example, we have approximately 24 000 plant species, of which approximately 12 000 are endemic and 2 000 are threatened. For the species analysis we thus chose to focus on species of special concern, rather than all species. We defined species of special concern as:

· Species endemic to South Africa

· Threatened species (according to the IUCN Red List, or according to expert assessment if a Red List was not available)

Species distribution data (i.e. data that tells us where different species occur) was generally not collected for the purposes of spatial biodiversity assessment, but rather for taxonomic research. This has resulted in the situation that most of our species distribution data is unevenly distributed across the country – there is collection bias, with collectors often favouring easily accessible places such as protected areas and areas close to roads. Also, for many species records, the only spatial information available is at the scale of a quarter degree squared (QDS), which is an area of approximately 25km by 25km. This scale is much broader than the scale of the rest of the NSBA data layers. So the species analysis should be viewed with some caution, bearing in mind collection bias in the data, and the broad scale of the outputs.

For animals, there are consistent national databases for only six taxonomic groups: birds, butterflies, frogs, mammals, scarabs, scorpions. Other taxonomic groups could not be included in the analysis.

Figure 9 shows the results of the spatial analysis of species of special concern. A QDS with a high scores indicates:

· an area with many species of special concern;

· OR an area that has a species of special concern that doesn’t occur anywhere else.

Figure 9: Analysis of species of special concern (endemics and threatened species)

6.3 Ecological processes

Ecological processes are crucial for the persistence of biodiversity over time. If we only conserve biodiversity pattern (species and habitats) without paying attention to the ecological processes that allow them to persist, we are not doing an effective job of conserving biodiversity. Ecological processes are also crucial for ecosystem services on which our economy and our livelihoods depend. They form the ecological infrastructure of the country.

Ecological processes operate at different spatial scales. Some of them occur at the local scale, for example, interactions plant-pollinator interactions. Some occur at the landscape scale, for example, migrations of plants and animals along river corridors. The NSBA focuses only on national-scale processes that would be unlikely to be fully addressed in a regional-scale biodiversity assessment.

Figure 10 shows the ecological processes that are included in the draft NSBA results. They are:

· Water production: The map shows the top 10% of South Africa’s tertiary and quaternary water catchments, which together are responsible for 50% of the country’s water production (based on mean annual runoff figures). Water production is especially important in a semi-arid country such as South Africa.

· Carbon storage: Carbon storage is important not just for South Africa, but globally to counteract greenhouse gases that cause climate change. Different types of vegetation have different carbon storage capacities, indicated here by a carbon storage score allocated to each vegetation group.

· Biogeographic nodes: These are nodes where a large number of different vegetation groups come together, at which important ecological interactions and evolutionary processes occur.

Two additional ecological process layers will be included in the final NSBA analyses:

· Areas resilient to climate change: These are being developed in collaboration with climate change researchers.

· Unimpounded rivers: There are only a handful of these left, and they represent an important opportunity for conserving riverine ecological processes.

[this figure is pasted into a Word doc, it’s not saved as a jpeg]

Figure 10: Ecological processes included in the draft NSBA

6.4 Putting it all together

We have now looked at the three aspects of the terrestrial analysis: habitat, species, and ecological processes. The next step was to put them all together to identify terrestrial biodiversity priority areas. We did this by converting all scores for all analyses to an equivalent scale of 0 to 100, and mapping them onto a sixteenth degree square (SDS) grid. We derived a summary score for each of the three aspects (habitats, species and processes), and then weighted those equally to arrive at a single overall score for each SDS. Figure 11 shows the priority scores (from 0 to 100) for habitats, species, ecological processes, and all three combined.

[this figure is pasted into a Word doc, it’s not a saved as jpeg]

Figure 11: Priority scores for habitat, species, processes, and all three combined

Priority areas for all three combined were clustered into broad priority areas based on biome boundaries and topography, as shown in Figure 12, to produce the overall map of fifteen terrestrial biodiversity priority areas, shown in Figure 13. Preliminary names for the fifteen priority areas are:

1. Soutpansberg

2. Eastern Escarpment

3. Mpumalanga Escarpment

4. Springbok Flats

5. Cradle of Humankind

6. Western Dry Grasslands

7. Eastern Wet Grasslands

8. Zululand Maputoland

9. Pondoland

10. Drakensberg Maloti Mountains

11. Wild Coast

12. Albany Thicket

13. Cape Mountains and Little Karoo

14. Cape Coastal Forelands

15. Namaqualand

Figure 12: Priority areas were clustered based on biome boundaries and topography

Figure 13: Draft map of terrestrial biodiversity priority areas

7. Freshwater component

The freshwater component of the NSBA was part of a joint DWAF-CSIR-WRC initiative to develop a policy & planning tool for the systematic conservation of river biodiversity in South Africa This is an ongoing initiative, which will produce final products in 2005. Further information about the project is available on the project website www.csir.co.za/rivercons.

Two preliminary products were produced to contribute to the NSBA:

· Conservation status of river ecosystems

· Gap analysis of river ecosystems

These analyses focus on aquatic biodiversity pattern, rather than aquatic ecological processes.

Riverscape signatures (which can be compared roughly to vegetation types in the terrestrial environment) were developed based on:

· Geomorphic provinces

· Hydrological index (base flow and variation in flow)

Figure 14 shows the 120 riverscape signatures developed. Rivers that share the same signature are considered to share the same aquatic biodiversity characteristics, while rivers with different 
signatures are likely to have different biodiversity characteristics. A target of 20% of the length of each riverscape signature was set. This is an interim target. The River Conservation Project may develop differential targets for different river signatures, based on their biodiversity characteristics.

Figure 14: Riverscape signatures in South Africa

A national river integrity layer, shown in Figure 15 was used to assess the extent to which each river signature is still intact or has been transformed. A middle category of rivers with rehabilitation potential is included in the river integrity layer. The main limitation of the river integrity layer is that, although the integrity assessment is made per quaternary catchment, it is based on the condition of the mainstem of the river and ignores the condition of the tributaries. This means that a catchment, and the riverscape signatures associated with it, may be assigned to the “transformed” category when in fact only the mainstem is transformed and tributaries that share the same signature are in relatively pristine condition.

Figure 15: River integrity per quaternary catchment, based on condition of mainstems

The results of the conservation status analysis for riverscape signatures are shown in Figure 16. The analysis tells us that 45% of South Africa’s mainstem rivers are critically endangered (see Figure 17). A far higher proportion of river ecosystems than terrestrial ecosystems is critically endangered. However, there may well be healthy tributaries of these critically endangered mainstems that provide opportunities for conserving river biodiversity. These tributaries should be an important focus of regional biodiversity plans.

Figure 16: Conservation status for river ecosystems

Figure 17: Number of river ecosystems per conservation status category

The gap analysis for river ecosystems was done using the same protected area layer as that used for the terrestrial ecosystem gap analysis (see Figure 6). The results are shown in Figure 18. They tell us that most of South Africa’s river ecosystems are not protected at all (see Figure 19).

There are two important issues to note with respect to the gap analysis of river ecosystems:

· Even if part of a river (incorporating one or more riverscape signatures) is well protected, impacts upstream on the same river may mean that the river’s biodiversity is not effectively protected.

· Rivers are often used to delineate the boundaries of protected areas. About a third of the river signatures that are “protected” according to this analysis are actually on the boundaries of protected areas rather than inside them, and are thus not effectively protected.

Figure 18: Gap analysis for river ecosystems (proportion of target met in a Type 1 protected area)

Figure 19: Number of river ecosystems per gap analysis class

8. Marine component

The marine component of the NSBA is South Africa’s first national spatial assessment of the marine environment. The NSBA team is working closely with MCM and other national marine specialists to develop the spatial layers and undertake the analyses. Products from the marine component are not yet available, but will be completed by July.

Marine expert mapping workshops held in Durban, Cape Town and Port Elizabeth have produced the country’s first classification of marine habitats (roughly comparable to vegetation types and riverscape signatures in the terrestrial and freshwater environments). Approximately 120 marine habitats have been identified. Together with other layers that are being developed, these marine habitats will be used to develop a conservation status map for marine ecosystems and a gap analysis map for marine ecosystems.

9. Summary of products so far and what’s still to come

In summary, the NSBA has produced the following draft products:

· Conservation status of terrestrial and freshwater ecosystems (Figure 4, Figure 16)

· Gap analysis of terrestrial and freshwater ecosystems (Figure 7, Figure 18)

· Analysis of species of special concern (Figure 9) (this analysis will be used to develop provincial lists of species of special concern)

· National-scale ecological processes (Figure 10)

· Overall terrestrial priority areas (Figure 13)

Still to come are:

· Vulnerability of terrestrial ecosystems (e.g. to future land-use pressures, alien invasive species)

· Conservation status of marine ecosystems

· Gap analysis of marine ecosystems

· Overall biodiversity priority areas, integrating information from the terrestrial, freshwater and marine components.







� Systematic conservation planning was used in the CAPE, SKEP, STEP, and KZN biodiversity assessments, and is being used in the Gauteng and Maloti-Drakensberg biodiversity assessments currently underway. Mpumalanga province and the Wild Coast region are about to undertake a systematic biodiversity assessments. The systematic approach has also been used in a number of fine-scale biodiversity assessments within the Cape Floristic Region and Succulent Karoo.


� The method will be explained in detail in the NSBA Technical Report, available in July 2004.


� The new National Land Cover (based on a 2000 satellite image, and mapped at 1:50 000 scale) will be availably only at the end of 2004.
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