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Summary

The primary objective of this project was to produce a revised
conservation plan for Limpopo Province that conformed to the
Bioregional Planning guidelines published by SANBI in 2009.

This document describes how the Limpopo Conservation Plan version 2
(LCPv2), and its two primary products - the map of Critical Biodiversity
Areas and associated land-use guidelines - were developed.

The existing Limpopo Conservation Plan (LCPvl) was completely
revised by developing and executing a quantitative systematic spatial
biodiversity planning methodology that: addresses the deficiencies of the
current provincial plan; takes into account the most up-to-date spatial
data and institutional and expert knowledge; aligns the methods and
terminology of the plan with the national guidelines for the development
of bioregional plans; takes into account existing spatial biodiversity
planning products; and, involves skills transfer through working with
LEDET staff on the development of the CBA map and GAP assessment.

The land cover and protected area data gathered shows that over three
quarters of Limpopo is in a natural or near natural state (85%), with
urbanisation (2.6%) and agriculture (11.4%) covering 15% of the
province. Formal protected areas cover just over 11% of Limpopo.

There are 56 vegetation types in Limpopo. Of these, 24 (42%) are endemic
to the province. According to NEMBA 2009, 7 of the 56 vegetation types
found in Limpopo are threatened; 1 of these is considered critically
endangered (Woodbush Granite Grassland) and 6 are considered
vulnerable (Springbokvlakte Thornveld, Rand Highveld Grassland,
Northern Escarpment Dolomite Grassland, Lowveld Riverine Forest,
Tzaneen sour Bushveld and Legogote Sour Bushveld). This represents
8.7% of the Limpopo Province. On the basis of the provincial focus of this
assessment we motivate for Tzaneen Sour Bushveld to be considered
endangered (from Vulnerable), and for Sekhukhune Plains Bushveld to
be considered vulnerable (from least threatened).

Limpopo Conservation Plan v.2 Technical Report 2013

There are also 5 listed threated, non-vegetation type ecosystems in
Limpopo, namely: Malmani Karstlands, Sekhukune Mountainlands,
Sekhukune Norite Bushveld, Blouberg Forest and Mapungubwe Forest.
Together these ecosystems make up just over 1% of the province

The protected areas gap analysis which assesses protection levels of the
habitats in the province indicates that an additional area equivalent to
85% of the current protected area network (~ 11619km?) needs to be
added to the protected area estate in order to achieve the biodiversity
targets. How to achieve this objective is the subject of the provincial
protected area expansion strategy

The systematic conservation planning process resulted in 40% of the
province being identified as Critical Biodiversity Areas (CBA1 22% and
CBA2 18%). Ecological Support Areas cover a further 22% of the
province, of which 16% are intact natural areas (ESA1l) and 7% are
degraded or areas with no natural remaining which are nevertheless
required as they potentially retain some value for supporting ecological
processes (ESA2).

The Critical Biodiversity map links to the land-use guidelines tables
which are based on a combination of products from Mpumalanga, KNZ,
and Gauteng provinces. These guidelines and recommendations are
aimed at informing strategic decision making and facilitating
biodiversity conservation in priority areas outside the protected area
network.
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Introduction

This document describes how the Limpopo Conservation Plan version 2
(LCPv2), and its two primary products - the map of Critical Biodiversity
Areas (CBAs) and associated land-use guidelines - were developed.

The objectives of this project were to revise the existing Limpopo
Conservation Plan (LCPv1) by developing and executing a quantitative
systematic spatial biodiversity planning methodology that:

* Addresses the deficiencies of the current provincial plan;

» Takes into account the most up-to-date spatial data and institutional
and expert knowledge;

* Aligns the methods and terminology of the plan with the national
guidelines for the development of bioregional plans (DEAT 2009);

» Takes into account existing spatial biodiversity planning products;
and,

* Involves skills transfer through working with LEDET staff on the
development of the CBA map and GAP assessment.

Purpose of the Conservation Plan

The purpose of the LCPv2 is to develop the spatial component of a
bioregional plan (i.e. map of Critical Biodiversity Areas and associated
land-use guidelines).

Bioregional plans are one of a range of tools provided for in the
Biodiversity Act! that can be used to facilitate biodiversity conservation
in priority areas outside the protected area network. The purpose of a
bioregional plan is to inform land-use planning, environmental
assessment and authorisations, and natural resource management, by a
range of sectors whose policies and decisions impact on biodiversity.

1 National Environmental Management: Biodiversity Act (No. 10 of 2004)
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This is done by providing a map of biodiversity priority areas or Critical
Biodiversity Areas (CBA) together with accompanying land-use
planning and decision-making guidelines. The conservation plan applies
a target driven systematic spatial biodiversity planning methodology to
develop this map and it is based on the best available biodiversity and
context data, and an explicit set of biodiversity conservation targets. The
resultant map represents the minimum area necessary to maintain
biodiversity pattern and ecological processes in the landscape, i.e.
ecologically functional landscapes.

Bioregional plans are intended to feed into a range of multi-sectoral
planning and assessment processes such as Environmental Management
Frameworks (EMFs), Spatial Development Frameworks (SDFs), Strategic
Environmental Assessments (SEAs), Environmental Impact Assessments
(EIAs), Biosphere Reserves, and to support and streamline
environmental decision-making. A bioregional plan is not in itself a
multi-sectoral planning or assessment tool, but rather is the biodiversity
sector’s input into other planning and assessment processes.

This conservation plan is consistent with NEMA principles and the
Biodiversity Act. It is designed to support integrated development
planning and sustainable development by identifying an efficient set of
Critical Biodiversity Areas that are required to meet national and
provincial biodiversity objectives, in a configuration that is least
conflicting with other land uses and activities. Where alternatives are
available, the Critical Biodiversity Areas are designed to avoid conflict
with existing IDPs, EMFs and SDFs in the region by favouring the
selection of sites that are least conflicting with other land-uses.

Limitations of the Conservation Plan

Incomplete biodiversity datasets and generally coarse mapping of
biodiversity features impose limitations on this plan, which although
they do not restrict the application of the plan, need to be recognized and
appropriately accommodated when it is used:



The conservation plan does not replace the need for site
assessments, particularly for Environmental Impact Assessments.
Although it is based on a systematic conservation plan using best
available data, this does not remove the need for on-site
verification of the identified Critical Biodiversity Areas. Further,
due to incomplete knowledge of the distribution of biodiversity
features, it is likely that additional or alternative areas will need
to be identified in the future as we gain a better understanding of
rare, threatened, cryptic and understudied species.;

This conservation plan is designed to be used at a scale of
approximately 1:50 000. Although it can be used at a finer scale,
this requires specialist interpretation of the specific biodiversity
features identified in the systematic biodiversity plan;

Ongoing changes in land-use, especially loss of natural habitat, as
well as changes in the distribution of biodiversity (e.g. in
response to climate change), will impact on the identified
network of Critical Biodiversity Areas. It is likely that in future
additional areas would need to be designated as Critical
Biodiversity Areas in order to meet biodiversity targets in future
iterations of the plan.

Project Products

This project includes the following products:

AL N

All spatial data and a data dictionary (page 71)

Provincial Protected Area Network GAP analysis (page 17)

A map of Critical Biodiversity Areas (page 48)

Land-use guidelines associated with CBA categories (page 51)

A stand alone GIS viewer (separate DVD)

Delivery of the CBA map to SANBI’s on-line biodiversity GIS viewer
(BGIS)

Records of consultation documented in project progress reports (see
project progress reports)
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Input Data

This section summarises the input data used to develop the map of
Critical Biodiversity Areas. A wide range of spatial data is used in the
systematic conservation planning process. The primary types of data are:
land cover and land use, map of protected areas, and maps depicting
biodiversity pattern and ecological process features, and their proxies.
Cost or "threat" layers indicating negative pressures on biodiversity are
usually a combination of land cover and land use data sets from a wide
range of sources; the protected area information is usually provided by
the provincial conservation agency (in this case LEDET), and the
biodiversity feature and process layers are built from multiple sources,
some developed by ECOSOL GIS specifically for this project but mostly
we have used existing datasets. We have mostly used existing data
sources with limited modification where warranted. The current project
had exteremely limited scope for the development of new spatial
datasets and no scope for collection of field data. The project therefore
concentrated on the key areas which would deliver an improved spatial
product. These were: landcover, planning units, corridors, vegetation
units in priority areas, aquatic data, and species distributions (especially
threatened birds, plants, butterflies and reptiles).

Land Cover

Land cover is one of the most important information layers used in the
conservation assessment. Areas with no natural habitat are generally
considered to have very little biodiversity value, therefore a land cover
map tells us at a coarse scale how much biodiversity is left and where
this is located. In the absence of any actual biodiversity data we can still
make inferences about the state of the natural environment and the
probable distribution of remaining biodiversity features based purely on
the land cover. An up-to-date representation of current land-cover is of
key importance to the conservation and planning fraternity in the South
Africa, who require a detailed land cover map to help inform decisions
on land use. This information layer is the single most important
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informant in developing a strategy for the conservation of biodiversity in
the province.

The land cover data used in this project was produced in July 2012, based
on 2009 SPOT 5 imagery (GTI 2012). Limpopo Province is 125,872 km?2in
extent, 107, 1467 km? is in a natural or near natural state (85%). Table
Isummarises the land cover at two levels of classification.

Table 1. Land cover of Limpopo based on 2009 SPOT 5 imagery (GTI 2012)

Level 1 (ha) Level 2 (ha)

Natural 10717 467 | 85% | Natural 10 661 427 85%
Wetlands/Water 16991 | <1%
Degraded 39049 | <1%

Not 1869816 | 15% | Infrastructure 317 794 3%

Natural Cultivation 1454 300 12%
Man Made Water 19449 | <1%
Plantation 78273 1%

Total 12 587 283 12 587 283

Protected Areas

The formal protected area net (PAN) work in Limpopo is 1,367,044 ha in
extent (Table 2). The major contributor to this is the Kruger National
Park, which contributes 72% to the provincial PAN. There are 62 formal
protected areas (PAs) managed mostly by LEDET and SANParks
(Appendix 2). It is important to note that no consolidated geo-referenced
database of the protected area system in province exists, and that the
dataset created for this study is based on a rapid compilation of
information provided by LEDET. It is important that this is addressed in
any future Provincial Protected Areas Expansion Strategy. The informal
conservation area network in the province is very difficult to estimate as
many areas registered as private nature reserve no longer are managed
as such, and many active private conservation areas are not on any



official register. The current informal conservation area estimate is
561,185 ha. Note that the informal reserves are used for information
purposes and to help guide spatial prioritization, but it is only the formal
PAN which contributes towards meeting PAtargets.

Table 2. Summary of formal protected areas in Limpopo Province.

Protected Area Type Agency Number ha %
National Parks SANParks 3 1067331 | 78,1
Provincial Nature LEDET 46 271784 | 19,9
Reserves
Declared Forest DAFF/LEDET 6 6846 | 0,5
Reserves
Local Authority Nature Polokwane 1 1751 | 0,1
Reserves Municipality
World Heritage Sites LEDET/ SANParks 2 10857 | 0,8
Other Provincial Nature MPTA / NWPTA 4 8473 | 0,6
Reserves
Total 62 1367044 | 100

Existing Spatial Planning Products

A prerequisite of the CBA development process was alignment with
existing spatial planning products in the province. The following spatial
planning products were informed the developing this CBA map:

1. Limpopo Conservation Plan version 1 (Nel et al., 2011)

2. Waterberg Biosphere Reserve (2011)

3. Kruger to Canyon Biosphere Reserve (2008)

4. Limpopo Province and District Municipality Spatial Development
Frameworks (2007)

5. Olifants and Letaba river Catchment
Management Framework (OLEMF, 2010)

6. Waterberg Environmental Management Framework (2010)

7. SIP 1 - Unlocking the northern mineral belt with Waterberg as the
catalyst (2013)

Area Environmental
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8. Limpopo Geospatial Analysis Platform Application (July 2013)

Full alignment between the CBA map and existing spatial planning
products is not always achieved for the following reasons:

* A key difference between the CBA map and all other existing spatial
products is that whereas all other products are based on essentially
expert-based assessments or overlay of input information layers, the
CBA map is based on a quantitative systematic conservation
planning analysis that is underpinned by a nationally accepted set of
biodiversity targets and an extensive spatial dataset.

* The data quality and spatial resolution of this analysis is in most
cases better than older planning products thereby allowing for more
detailed identification of important areas for biodiversity.

* In some cases irreplaceable biodiversity features are located in areas
of conflict with existing spatial plans, and although every attempt is
made to avoid these areas, in these cases, no viable alternatives can
be identified at a provincial scale. These conflict areaswill need to be
subject to detailed site level assessment and planning to ensure that
appropriate decisions are made.

It is important therefore when comparing the CBA map to other spatial
planning products to understand the differences in the input data and
methodology underlying the development different products. The
underlying principles and intent are in most cases the same it is just the
input data, spatial resolution and analysis methodology are different. In
a geographic area all existing spatial planning products are relevant and
need to be considered in the land-use planning and decision making
process but it is essential to understand how each product was derived
and their relative strengths and limitations.

Terrestrial Habitats

South African vegetation types (Mucina and Rutherford 2006) are the
primary biodiversity pattern information layer used in the conservation
plan. As no province-specific vegetation map exists the national map was
used with modifications to the Woodbush Granite Grassland vegetation



type and some forest types. These modifications were made based on
more detailed forest datsets and mapping of key units in conjunction
with LEDET experts. There are 56 vegetation types in Limpopo Province.
Of these, 24 (42%) are endemic to the province and a further 9 (16%) are
near-endemic (i.e. >80% of national extent in Limpopo) (Figure 2).

Other Biodiversity and Context Data

Table 3 provides a brief summary of the data layers used in the
conservation plan. TheConservation Planning Approach Section
provides details on how this information was used in the plan and more
details on the specific biodiversity datasets.. Appendix 3 is a data
dictionary of all input and output data layers.

Table 3.Summary of input information layers used in systematic planning process, details of methodology can be found in next section.

Protected Arcas & Biosphere Reserves

B Prosecnd Aceas
formal Consmrvalion Aves

Makapan WHE ones

PA Buffer

Undecimed Reserves
B Watettarg BR Care
Kruper to Canyons BR
SANP Bufters addtomnal
Vhemte BR
Waterberg BR

[ 1 Kilometers

Alignment with other plans

Gauteng Alignment
- Mpumalanga Alignment
Northwest Alignment
Il 5P 1 -Protected
- MBCP 2 - Irreplaceable
MBCP 3 - Highly Significant
- MBCP 4 - Important & Necessa
NPAES

190
[ 1K

Protected areas and landscape conservation initiatives

Protected Areas (LIM_PA.shp)

PA Buffers (5km for provincial nature reserves and 10km for national parks) (id
134)

Undeclared Provincial and local reserves reserve (id 132)

Alignment with existing plans

Adjacent provincial systematic biodiversity assessments for Gauteng (id 141), North
West (id 139) and Mpumalanga (id 142).

Sekhukhune land priorities from MBCP v1 (id 136-137).

National Protected Areas Expansion Strategy priority areas (id 140).

Limpopo Conservation Plan v.2 Technical Report 2013




Core and Buffers of Waterberg biosphere reserve (id 133&182)
Vhembe TFCA and Kruger to Canyons planning domains (id 180&181)
Makapan and Mapungubwe WHS core and buffer (id 130)

Additional SANP buffers (id 179)

Informal conservation areas (id 178)

Data References:

Protected Areas, Undeclared Reserve, Biosphere Reserves, WHS & Informal
Conservation Areas; LEDET 2013; Additional SANParks Buffer; SANParks 2013

PA Buffers; ECOSOL GIS 2013

Data References:

Gauteng Bioregional Plan (City of Tshwane); ECOSOL GIS 2012

North West Biodiversity Assessment 2008 ; NWDACE 2008
Mpumalanga Biodiversity & Conservation Plan version 2; MPTA 2013
Mpumalanga Biodiversity and Conservation Plan version 1; MPTA 2008
National Protected Areas Expansion Strategy; DEA 2008

Species Data

B vuiture Colony tkm Buffer

I sutterfies Threatened

- Plants Threatened

- Additional Plant (including Cycads)
Birds Threatened & Special Concern

EWT Wild Dog&Cheetah
/| LEDET Additional Species Data

w<{ e
190

[ 1K

Important Bird Areas
Il 5iouberg Vulture Colonies
I &iyce River Canyon

B v lark

- Graskop Grasslands

- Loskop Dam Nature Reserve
I 1oc Mac Escarpment & Forests
I Poickwane Nature Reserve
B soutpansbery

I vhembe Nature Reserve
Il voterborg System

Il Volkberg Forest Belt

[ 1K S

Plant and animal features

SANBI threatened plant species data (id 80-121)
shown as a single feature on the map

Additional threatened plant species data from Mervyn Lotter (id 268-275)
Additional Cycad data from LEDET (id 276-284)

Threatened bird species from SABAP2 & species of special concern (id 143-173)

Note that for clarity these are

Important bird areas (ecological process)
IBA identified and refined through expert workshop with Bird Life and ECOSOL (id
188-199)

Data References:
Important Bird Areas; Bird Life Africa 2013 (modified by ECOSOL GIS)
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LEDET additional herpetological data (id 69-78)
Wild Dog and Cheetah data from EWT (id 183-184)
Vulture Colonies (id 285)

Data References:

Plant Data; SANBI 2013, LEDET 2013, MBCP 2013.

Cycad Data; LEDET 2013; Bird Data; SABAP2 2013

Additional Herp Data; LEDET 2013; Wild Dog and Cheetah Data; EWT 2013
Butterfly Data; SANBI 2013; Vulture Colonies; Bird Life Africa 2013

Aquatic Features and Process
[ Wetland FEPA
:] Wetland Clusters
[ River FEPA 100m buffer
River FEPA Skm buffer
[ FEPA catchments

Other Process Areas

- Centre of Endemism

- Dolomite

- Forest Process Areas

[ strategic Water Source Areas

Ridges / Escarpments

FEPA rivers, wetlands and catchments

Wetlands and wetland clusters identified in FEPA

Priority river reaches identified in FEPA buffered by 100m and 5km

Priority catchment areas identified in FEPA

All rivers identified as FEPAs for threatened fish species are included, similarly all
Fish Corridor and Fish Support Area rivers are at very least included as ESA, and all
Fish FEPA catchments are at least ESA.

Ecological process layers

Centres of endemism

Dolomite regions with unique biodiversity
Forest pattern and process areas
Strategic Water Source Areas

Data References:

Limpopo Conservation Plan v.2 Technical Report 2013

10




Data References:
Fresh Water Ecosystem Priority Areas (FEPA) project: CSIR 2011

Centres of Endemism, Dolomitic areas and Ridges: LCPv1
Forest Pattern and Process Areas: DAFF
Strategic Water Source Areas : CSIR 2013

Vegetation Types - based on SA veg map
with modifications to Woodbush
Granite Grassland

190 w¢e

Additional Sekhukhune vegetation types
Sekhukhune Eastern Plains Bushveld
== Leolo
Sekhukhune Montane Grassland
Sekhukhune Mountain Bushveld
Plains
Sekhukhune Western Plains Bushveld

NEMBA Non-veg Threatened Ecosystems
- Blouberg Forest
- Maimani Karstiands
I sekhukhune Mountainlands “"¢‘
I sekhukune Norite Bushveld H

190
[ 1Ki

Vegetation types
South African vegetation types with modifications to Woodbush Granite Grassland

Data References:
SA Vegetation Map (Mucina and Rutherford, 2006)

Additional vegetation and other priority listed ecosystems

Additional sub-SA vegetation types mapped for the Sekhukhune land centre of
endemism as part of this projects based on Siebert (2001)

NEMBA listed priority areas from provincial systematic conservation plans.

Data References:
Sub-SA vegetation: ECOSOL GIS (2013)
NEMBA Listed Threatened Ecosystems, Non-veg types: SANBI 2009
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Dot

Corridors, Cli ia and EBA areas

te Change
|77 Climate Refuge SANBI
Non-Savanna Climate Refuge
Corridors and Connectivity
[ Ecosystem Based Adaptation Area

[ s

Cost Surface

Low

I Medium
—
I ion

Corridors, Climate Change Refugia, Ridges and EBAs
River corridors

Ecological corridors

Climate change refugia (savanna and non savanna)
Ecosystem based adaptation areas

Data References:

River Corridors: ECOSOL GIS 2013

Ecological Corridors- Least Cost Path Analysis and Expert Modifications: ECOSOL
GIS 2013; Climate Change Refugia: NBA 2011

Ecosystem Based Adaptation Areas: NBA 2011

Ridge: LCPv1

Cost Surface

Proximity to transformation

Proximity to roads

Climate change adaptation and corridors
Transport routes

Mineral resources and and mining rights
High sediment yield areas

Gully erosion areas

Data References:
Transport and infrastructure: SIP data; Sediment Yield: Roux et al.
Erosion: Mararakanye & Roux (2012)
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Ecosystem Status

Threat Status

Ecosystem threat status classification refers to the likelihood of an
ecosystem, in this case defined as a vegetation type, persisting into the
future given the current amount of that ecosystem that has already been
converted to non-natural land uses. SANBI has developed a classification
system that uses a suite of biodiversity loss indicators or criteria to assign
national ecosystem status to South African vegetation types. The official
list of threatened ecosystems published by SANBI in 2008 (provided for
by the National Environmental Management: Biodiversity Act (No. 10 of
2004), is based largely on South African vegetation types and the degree
to which they have been irreversibly lost, and forms the basis for the
National Biodiversity Assessment 2011 - Ecosystem Status classification
(Driver et al., 2012). Our assessment uses only Threatened Ecosystem
Criterion A1l irreversible loss of natural habitat (but see exceptions
below) (http:/ /bgis.sanbi.org/ecosystems/ project.asp#4).

Based on the assessment conducted here 7 of the 56 vegetation types
found in Limpopo are threatened; 1 of these is considered critically
endangered (Woodbush Granite Grassland) and 6 are considered
vulnerable (Springbokvlakte Thornveld, Rand Highveld Grassland,
Northern Escarpment Dolomite Grassland, Lowveld Riverine Forest,
Tzaneen sour Bushveld and Legogote Sour Bushveld) (Figure 3, Table 4).
This represents 8.7% of the Limpopo Province area. The remaining extent
of these ecosystems can be listed as “Threatened Ecosystems” in terms of
the Biodiversity Act (Act 10 of 2004).

Ecosystem status Provincial adjustments for planning purposes

Ecosystem Threat Status is a metric applied to the national map of
terrestrial habitats, and cannot be re-calculated on a purely provincial
basis as many vegetation types exist beyond provincial boundaries.
However, for planning purposes only, certain terrestrial habitats can be
adjusted on a precautionary basis to have higher threat levels based on
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additional information available at a provincial level. For this analysis
the ecosystem status for two terrestrial habitats have been adjusted to
higher threat status levels:

1. Tzaneen Sour Bushveld has been adjusted from Vulnerable
(NBA2011) to Endangered, based on: a) high levels of natural habitat
conversion (>35%), and b) high levels of degradation due to alien
vegetation and proximity to rural settlements that is not captured in
the land-cover. This is not an application of a new criterion for listing
of threatened ecosystems but rather the application of existing
criteria (A1l and A2) where the quantitative assessment using only
land-cover has been adjusted based on expert information relating to
incompletely mapped degradation.

2. Sekhukhune Plains Bushveld has been adjusted from Least
Threatened to Vulnerable based on: a) high levels of natural habitat
conversion (>30%); b) better finer-scale sub-vegetation type mapping
of features; and, c) high endemism (Criterion D1).

Additional non-vegetation listed threatened ecosystems

Certain threatened ecosystems listed under NEMBA 2009 are not
vegetation types but rather identified priority areas from conservation
planning processes; which cover a distinct area, and usually include
more than one vegetation type. There are 5 5 additional threatend
ecosystems in Limpopo, namely: Malmani Karstlands, Sekhukune
Mountainlands, Sekhukune Norite Bushveld, Blouberg Forest and
Mapungubwe Forest. Together these ecosystems make up just over 1% of
the province (Figure 3).

Figure 1 (following page). Land Cover map of Limpopo, based on mapping by
GTI (2012) using SPOT 5 imagery circa 2009.

Figure 2 (page after next). Endemism levels of Limpopo vegetation types.
Endemic types are found only in Limpopo, Near Endemic have >80% of their
extent in Limpopo.

13



Legend
/77 Protected areas

Land Cover Level 2
- Natural

- Infrastructure
- Plantation
B cutivation
- Degraded

B Wetiandsawater

170

| Kilometers

Limpopo Conservation Plan v.2: Technical Report 2013

14



/, /%’%

Legend

Endemism (Limpopo)

[ Endemic

l Near Endemic

170

Not Endemic "
7/, Protected areas | ] Kilometers W(?E

Limpopo Conservation Plan v.2 Technical Report 2013

15



NBA 2011:
National

Protection
Levels

7,

Mapungubwe Forest -END

! e
.Mokopi/
Vaalwater % 3

Woodbush Granite Grassland
% (Critically Endangered)

L\
Sekhukhune Plains B AW
(LT Adj to Vulnerable) /Polokwane

O o
&

m Protected areas

Sekhukhune Mountainlands
Legend % (Endangered)
2

Adjusted Ecosystem Status > 5
- Critically endangered it
- Endangered -P,il, arsrivier -\\'l.

Vulnerable e = fwwﬁ.

Least threatened Endangeced) K
[:] NEMBA non-vegtype Endangered ecosystems

190

| Kilometers

(non veg)
Lowveld RiverineForest
Blouberg Forest - END (Vulnerable) \
(non veg)
Musina
fceys %
[ ¥ '
=
@ WL Tzaneen Sour Bushveld
A\ Makhags & &€ (VUL Adj to Endangered)
S / utpansberg
P

neé‘n
Wi
T L ]
&,
\ Hoedsprui
Q Burg
ightad Malmani Karstiands -END
(non veg)

Sekhukhune Norite Bushveld - END
(non veg)

Sekhukhune Mountainlands - END
(non veg)

Rand Highveld Grassland -VUL w<¢. €

s

Limpopo Conservation Plan v.2 Technical Report 2013

16



Figure 3 (previous page). Terrestrial ecosystem threat map showing vegetation type based and other listed threatened ecosystems.

Protected Area Network GAP Analysis

Protection Levels

This section evaluates the current representation of vegetation types in
the formal protected areas of Limpopo based on the biodiversity targets
Error! Reference source not found. and the current protected area data
layer developed for the current project.

As per the approach taken in the National Biodiversity Assessment 2011
(Driver et al., 2012) the revised gap analysis was calculated against the
full biodiversity target for an ecosystem rather than the ecosystem’s
protected area target (sensu NPAES; DEAT 2008), which sets a goal for
how much of the ecosystem should be included in the protected area
network by a certain date. The National Protected Area Expansion
Strategy 2008 sets five-year and twenty-year protected area targets for
each terrestrial ecosystem type, based on a portion of its biodiversity
target.

The assessment of ecosystem protection level is made in relation to the
biodiversity target, not the protected area target, which necessarily
changes when the NPAES is revised every five years. The categories used
were:

Level of Protection Category
Not Protected
Poorly Protected
Moderately Protected
Well Protected

Target Achievement Criterion
Zero or less than 5% of biodiversity target
5-49% of biodiversity target
50-99% of biodiversity target
>=100% of biodiversity target

Observed protection levels should form the basis for a subsequent spatial
prioritisation and identification of priority implementation areas. The
NBA 2011 assessment and this Provincial assessment show that the
majority of the Limpopo Province falls within habitat types that are
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classified as Poorly Protected (Figure 4). Some habitats that are
adequately protected in North West, Gauteng or Mpumalanga are not
represented in the Limpopo protected areas system, this results in minor
divergence between the NBA 2011. which assesses the full extent of the
habitat type, and the and provincial assessment (Figure 5). The
provincial Protection Level assessment does not replace the national
assessment, however, the provincial assessment is a key informant of the
provincial Protected Area Expansion Strategy aimed at creating a
provincial protected area network that is fully representative of the
province’s biodiversity.

GAP Analysis

The GAP analysis provides an indication of how representative the
current protected area network is in Limpopo. A fully representative
protected area network is one that achieves the biodiversity targets for all
biodiversity features occurring in the province. The difference between
the observed or current extent of the protected area network and the
biodiversity target is an indication of the additional area that needs to be
added to the protected area network in order to create a network that is
fully representative of all biodiversity occurring in the province.

The National Biodiversity Assessment 2011 (Driver et al., 2012) provides
a useful overall picture of the protected area network in Limpopo. The
analysis presented here, however, does differ from that presented in the
NBA as there are discrepancies between the national and the provincial
datasets used in the GAP analysis. It is assumed that the provincial data
is more accurate as it considers the landscape at a finer-scale and the
datasets used reflect the most up-to-date information on vegetation and
protected areas. Also, this GAP analysis is relative to the province and
does not consider the status of biodiversity features elsewhere.
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Figure 4. Summary of the protection level of vegetation types in Limpopo
Province. a) NBA 2011 Protection Levels; b) Adjusted Limpopo Province
Protection Levels (labels are percentage extent of province)
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Further discrepancies between the national and provincial analyses can
arise as a result of cross-border issues such as where, for example,
features are well protected in Limpopo but poorly protected elsewhere.

Table 4 summarizes the results of the gap analysis of the Limpopo
protected area network. These figures were obtained by using the
biodiversity targets used in this provincial conservation plan (Appendix
1), and the current provincial protected area network GIS data
maintained by LEDET. The remaining area required to meet targets for
each habitat type was obtained by subtracting the current area of each
feature occurring within protected areas from the provincial biodiversity
target for each feature. Where no additional area is required to meet the
biodiversity target, this is indicated as “Well Protected”. In cases where
the provincial target has not been met, but the feature is Well Protected
according to the National Biodiversity Assessment, we have indicated
this as “Target met nationally”. In these cases, although the Limpopo
protected area system is not fully representative, in the context of limited
resources it would be more efficient to include other higher priority areas
before aiming to have a fully representative provincial protected area
system.

An estimated total additional area of 11 556 km?2is required to meet the
biodiversity targets for all vegetation types in Limpopo. As the current
protected area network in the province covers around 13 670 km?, the
magnitude of the task required to attain a fully representative protected
area network is significant. An additional area equivalent to 85% of the
current protected area network needs to be added to the protected area
estate in order to achieve the biodiversity targets. How to achieve this
objective is the subject of the provincial protected area expansion
strategy.

Figure 5 (following page). Protection Levels of vegetation types in Limpopo.
NBA 2011 PL are compared with PL recalculated for this assessment using an
up-to-date protected areas layer and considering only Limpopo Province.
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Table 4. Summary of Ecosystem Status and Protection Level for Limpopo Province vegetation types based on the NBA 2011 and the provincial assessment.
Ecosystem Status: LT = Least Threatened, VU = Vulnerable (yellow), EN = Endangered (orange), CR = Critically Endangered (red). Protection Level: Not = Zero
or less than 5 % of biodiversity target, Poorly = 5-49 % of biodiversity target, Moderately = 50-99 % of biodiversity target, Well = >=100 % of biodiversity

target.
g & S E ~ [Ecosystem Protection Ecosystem Protection E
Habitat Type _ % TE" g ,g go Status - Level - Status - Level - 'g
§€ 8% ©g% 2F& NBA201L NBA 2011 Provincial ~ Provincial °
= w 2 2 a = 0 > w
Cathedral Mopane Bushveld 27695 0.1 100.0 19 LT Well LT Well Endemic
Central Sandy Bushveld 1097679 23.1 2.6 19 LT Poorly LT Poorly Not
Dwaalboom Thornveld 414049 14.8 4.1 19 LT Poorly LT Poorly Not
Granite Lowveld 777188 21.0 0.9 19 LT Moderately LT Not Not
Gravelotte Rocky Bushveld 32425 5.4 2.6 19 LT Not LT Poorly Endemic
Ironwood Dry Forest 4650 0.0 99.6 31 LT Well LT Well Endemic
Legogote Sour Bushveld 2683 1.5 0.1 19 VU Poorly VU Not Not
Leolo Summit Sourveld 2038 0.1 0.0 24 LT Not LT Not Endemic
Limpopo Ridge Bushveld 278375 1.0 20.6 19 LT Well LT Well Endemic
Limpopo Sweet Bushveld 1200516 6.9 0.6 19 LT Poorly LT Not Endemic
Loskop Mountain Bushveld 44892 1.6 7.3 24 LT Moderately LT Poorly Not
Loskop Thornveld 64983 20.5 1.4 19 LT Moderately LT Poorly Near
Lowveld Riverine Forest 7945 15.9 92.2 31 VU Well VU Well Not
Lowveld Rugged Mopaneveld 287667 14.9 31.9 19 LT Well LT Well Near
Lydenburg Montane Grassland 1219 0.0 0.0 24 LT Poorly LT Not Not
Lydenburg Thornveld 49036 33 0.0 24 LT Poorly LT Not Not
Madikwe Dolomite Bushveld 22498 2.1 4.5 19 LT Moderately LT Poorly Not
Makhado Sweet Bushveld 1011370 21.2 0.2 19 LT Not LT Not Endemic
Makuleke Sandy Bushveld 204796 18.9 34.6 19 LT Well LT Well Endemic
Mamabolo Mountain Bushveld 66976 4.4 7.9 24 LT Poorly LT Poorly Endemic
Mopane Basalt Shrubland 270459 0.1 100.0 19 LT Well LT Well Near
Mopane Gabbro Shrubland 27355 0.1 100.0 19 LT Well LT Well Near
Musina Mopane Bushveld 880218 4.3 2.2 19 LT Poorly LT Poorly Endemic
Northern Afrotemperate Forest 391 7.7 0.0 31 LT Moderately LT Not Not
Northern Escarpment Afromontane Fynbos 203 0.0 0.0 27 LT Well LT Not Not
Northern Escarpment Dolomite Grassland 2380 1.2 18.0 27 VU Poorly VU Moderately Not
Northern Escarpment Quartzite Sourveld 42606 5.5 29.5 27 LT Moderately LT Well Not
Northern Lebombo Bushveld 44551 0.1 99.9 24 LT Well LT Well Not
Northern Mistbelt Forest 26045 8.9 334 30 LT Well LT Well Not
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g g ° E ~  Ecosystem Protection Ecosystem Protection E
Habitat Type _ ¥ T § ,g gn Status - Level - Status - Level - 'g
£ g g 2 I 3 S NBA2011 NBA 2011 Provincial Provincial T
[ 2 2 a & 0 > w
Nwambyia-Pumbe Sandy Bushveld 14282 0.0 100.0 19 LT Well LT Well Near
Ohrigstad Mountain Bushveld 182318 8.6 8.2 24 LT Moderately LT Poorly Near
Phalaborwa-Timbavati Mopaneveld 140124 10.3 29.0 19 LT Well LT Well Not
Polokwane Plateau Bushveld 444757 22.1 1.4 19 LT Poorly LT Poorly Endemic
Poung Dolomite Mountain Bushveld 89054 4.3 12.0 24 LT Moderately LT Poorly Endemic
Rand Highveld Grassland 80514 23.9 6.7 24 VU Not VU Poorly Not
Roodeberg Bushveld 649487 12.2 4.5 19 LT Poorly LT Poorly Endemic
Sand Forest 1477 0.0 99.9 24 LT Poorly LT Well Not
Sekhukhune Montane Grassland 55234 18.5 0.0 24 LT Not LT Not Not
Sekhukhune Mountain Bushveld 226850 13.4 0.5 24 LT Not LT Not Endemic
Sekhukhune Plains Bushveld 252583 32.0 1.2 19 LT Poorly VU Poorly Endemic
Soutpansberg Mountain Bushveld 412589 17.0 3.6 24 LT Poorly LT Poorly Endemic
Soutpansberg Summit Sourveld 8626 0.8 10.8 24 LT Moderately LT Poorly Endemic
Springbokvlakte Thornveld 617470 46.3 0.6 19 VU Poorly VU Not Not
Strydpoort Summit Sourveld 26828 0.3 16.0 24 LT Moderately LT Moderately Endemic
Subtropical Alluvial Vegetation 57127 16.4 49.8 31 LT Well LT Well Near
Subtropical Freshwater Wetlands 11279 3.7 7.9 24 LT Well LT Poorly Not
Subtropical Salt Pans 455 16.1 47.3 24 LT Well LT Well Not
Tsende Mopaneveld 533408 7.3 67.3 19 LT Well LT Well Endemic
Tshokwane-Hlane Basalt Lowveld 3500 0.6 100.0 19 LT Well LT Well Not
Tzaneen Sour Bushveld 341536 39.6 2.7 19 VU Poorly EN Poorly Endemic
VhaVenda Miombo 33 3.1 0.0 30 LT Not LT Not Endemic
Waterberg Mountain Bushveld 881961 35 5.9 24 LT Poorly LT Poorly Endemic
Waterberg-Magaliesberg Summit Sourveld 50078 0.5 25.0 24 LT Well LT Well Near
Western Sandy Bushveld 544832 3.4 53 19 LT Poorly LT Poorly Near
Wolkberg Dolomite Grassland 26120 4.4 44.6 27 LT Well LT Well Endemic
_Woodbush Granite Grassland 40823 547 18 27 CR  Moderately  CR  Poorly  Endemic_
TOTAL 12586235 14.9 10.9
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Conservation Planning Approach

This section provides a technical description of the conservation features
and systematic planning process that underlies the revision of the
Limpopo Conservation Plan. It is not designed to be a description of the
conservation features; an explanation of their importnace; or, an
explanation of systematic spatial biodiversity planning.

Bioregional plan requirements of a systematic conservation plan

According to the "Guideline regarding the Determination of Bioregions
and the Preparation and Publication of Bioregional Plans" (DEAT 2009) a
bioregional plan needs to be a spatial plan showing terrestrial and
aquatic features in the landscape that are critical for conserving
biodiversity and maintaining ecosystem functioning. A bioregional plan
must be based on a systematic biodiversity plan, which is a rigorous,
data-driven approach for assessing the location, status and importance
of a range of biodiversity features. In addition to the general
requirement for a systematic conservation plan, the guidelines specify a
range of key characteristics that a conservation plan would need to have
before it can be considered to be systematic, and further, details a range
of specific issues that need to be addressed in the systematic
conservation plan.

This section of the document is aimed at clearly establishing that the
underlying process undertaken for the Limpopo Conservation Plan v2
was both systematic in general, and was undertaken in a way which
satisfies the requirements outlined in the "Guideline regarding the
Determination of Bioregions and the Preparation and Publication of
Bioregional Plans" (DEAT 2009).

Is the Limpopo Conservation Plan v2 a systematic conservation
plan and does it meet the guideline requirements?

The "Guideline regarding the Determination of Bioregions and the
Preparation and Publication of Bioregional Plans" (DEAT, 2009)
identifies the key characteristics of a systematic conservation plan as
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being representation, persistence, quantitative targets, and efficiency
and conflict avoidance. The approach taken in the Limpopo
Conservation Plan v2 is evaluated below in terms these key
characteristics:

*The principle of representation - the plan needs to identify the areas
needed to conserve a representative sample of all biodiversity pattern.
Limpopo Conservation Plan v2 utilizes a revised and updated version of
the vegetation types described in Mucina and Rutherford 2006. Data of
the distribution of wetland and river systems was included. In addition
to the broad habitats described above, detailed data on the distribution
and habitat requirements of a range of threatened species were included.
These species went through a robust filtering process to ensure that only
appropriate species were included, and that the data quality was
sufficient. Quantitative targets were set for all biodiversity features to
assess the degree to which the identified CBA network sufficiently
included all targets for biodiversity features was evaluated and reported
on.

*The principle of persistence - the plan needs to identify the areas
required to support ecological and evolutionary processes that allow
biodiversity to persist in the long term. Limpopo Conservation Plan v2
focuses on three key areas to ensure that biodiversity persists into the
future.

*  Climate change: The plan identifies a comprehensive terrestrial and
riverine corridors to ensure linkages are retained between key
biodiversity features; areas supporting climate change resilience (e.g.
refuge habitats and areas with diverse bioclimatic variables) were
identified and included as features in the plan; and other features
such as ridges which include important environmental gradients and
linkages were included in the plan.

*  Hydrological processes: Key wetland and river systems are include in
the plan. In addition, targets were set for identified priority
freshwater catchments and dolomite systems.
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*  Species requirements: Area requirements for each of the threatened
species include in the plan were identified and incorporated into the
plan.

*Biodiversity targets - quantitative targets are set for both biodiversity
pattern and process features indicating how much of each feature is
required to ensure representation and persistence. Targets were set for
all features included within the plan. Targets ranged from 19% to 31% of
original area for particular vegetation types (with most targets being in
the range 19-24%), up to 100% of known habitat for key threatened
species. The target setting process, is aligned with the processes used in
other South African systematic plans.

*Efficiency and conflict avoidance - the configuration of priority areas
must be spatially efficient and where possible to avoid conflict with
other land uses. Limpopo Conservation Plan v2 utilizes a cost surface
approach in MARXAN (Ball et al., 2009) for selecting sites which were
most important for meeting biodiversity targets for a range of features
(this ensures spatial efficiency by selecting sites which meet targets for a
range of features first, and then selecting the sites which are required for
specific features only), while at the same time avoiding areas with high
levels of conflict with other land uses. Conflict with other land uses was
avoided both by being as efficient as possible in selecting sites, where
possible avoiding sites with existing incompatible land uses, aligning
with areas with compatible land uses and existing conservation
initiatives (e.g. biospheres and transfrontier conservation areas), and as
far as possible avoiding areas in close proximity to non-natural areas,
roads and areas with mining rights or known mineral deposits.

Therefore, it is clear that Limpopo Conservation Plan v2 meets all the
requirements for being a systematic conservation plan. In addition to
these general requirements, the guideline also specifies that a systematic
conservation plan must be undertaken at an appropriate scale for
informing land-use planning and decision-making, include both
terrestrial and aquatic features, identify a portfolio of critical
biodiversity areas required to meet targets, use up to date spatial data,
use appropriate methods and technology, and be accompanied by a
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technical report. The Limpopo Conservation Plan v2 meets all of these
requirements, viz.:

*Scale: This conservation plan is designed to be used at a scale of
approximately 1:50 000, which is appropriate for informing land-use
planning and decision-making. Although it can be used at a finer scale,
this requires specialist interpretation of the specific features identified in
the systematic biodiversity plan. As with all conservation plans, site
visits by biodiversity specialists are necessary for confirming the
accuracy of data, and identifying the specific location and condition of
the biodiversity features when decisions are made at a site level.

*Terrestrial and aquatic features: Both terrestrial and aquatic features
are included. Although there is less detail on aquatic habitat types than
is included for terrestrial habitats, variation within aquatic types is
addressed by the inclusion of a range of river and wetland associated
species. Priorities for both rivers and wetlands from the NFEPA project
(Nel et al., 2011) were included.

*Identify a portfolio of critical biodiversity areas required to meet
targets: The set of Critical Biodiversity Areas described in the following
section meet the biodiversity targets for all features. Ecological corridors
and other areas important for ensuring long term persistence were
included in the network of Critical Biodiversity Areas and Ecological
Support Areas.

*Use up to date spatial data: Limpopo Conservation Plan v2 makes use
of the most up-to-date, accurate, fine-scale GIS data available. In
particular, the land-cover data was significantly improved and updated.

*Use appropriate, scientifically sound, up-to-date methodology and
techniques, including software and analyses: Limpopo Conservation
Plan v2 uses standard and accepted systematic conservation planning
methodology and techniques aligned with those used in other
systematic conservation planning initiatives.
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Planning units

For the MARXAN analysis a new set of province-wide planning units were developed. The objective with the new planning unit layer was to create a
sets of units that was at a scale aligned with the biodiversity features and data computationally tractable (i.e. less than 65 000 units), and that better
reflected actual physical boundaries on the ground rather than arbitrary grid or hexagon units, as well as the areas on which planning decisions are
made. User perceptions and interpretation of the product is enhanced by planning units that can be more easily related to actual features on the

ground.
Table 5. The planning units were developed by merging the following four layers
Feature Dataset Data Type Date Source Comment

Protected Area Layer PA_LIMP_v2 Shapefile July 2013 LEDET modified Updated PA layer from Province including actual areas of

for Province Polygon by Ecosol all areas. National Protected Areas were added to the
provincial dataset. PAs were considered to be single
planning units.

Simplified Land Cover | LC1_LIMP GRID February Ecosol based on Reclassified GTI land cover (Non Natural, Natural,

2013 GTI LC 092011 Degraded). Non natural units were included as planning

units, but were considered to be unavailable in the
Marxan analysis. Non natural units could nevertheless
still be identified as Ecological Support Areas.

Limpopo local LIMP_Catch Shapefile May 2013 Ecosol based on Local fine-scale catchments (i.e. sub-units of FEPA

catchments Polygon GDEM 30m catchments. These units are fully nested within FEPA
subcatchments and hence the plan can easily be aligned
with adjacent provincial plans.

Cadastres Farm cadastres Shapefile Surveyor General | Note that only farm cadastres (farm portions) and not

Polygon urban erven were used.

* Rationale:

0 A primary reason why the Limpopo conservation plan version 1 delivered non-optimal and sptailly hungry results was the use of very
large planning units. This, combined with often quite small biodiversity features, resulted in inefficiencies. Any conservation planning
process which attempted to meet targets would be forced to select far larger areas than necessary.

Limpopo Conservation Plan v.2 Technical Report 2013
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0 The planning units developed for this plan were informed by:

* Inputs from LEDET on their requirements. In particular, that land use planning decisions are often linked to property
boundaries.

* The primary informant of many land use planning decisions is whether the area is natural or non-natural. Therefore this
characteristic was used to divide units.

* River catchments are a primary ecological characteristic and are linked to landscape functional units. Nationally identified
FEPA catchments (Nel et al 2011) were not used as they are effectively groups of the smaller “Limpopo local catchments”. As
these units are fully nested within FEPA subcatchments the plan can easily be aligned with adjacent provincial plans.

* Planning units:

0}
0}
0}

Planning units were developed based on an intersection of the above 4 layers.

Protected areas were not subdivided further.

Some larger units were subdivided to give a maximum planning unit size of 2000 ha for available planning units (i.e. available natural
units outside of Protected Areas).

Small units and slivers created by intersecting the layers were identified and included into adjacent units. Outside of Protected Areas,
planning units had a minimum size of 10 ha unless they were non-natural (unavailable) in which case no size limit was applied.

The CSIR GAP mesozones were not used as these are a derivative of cadastres. As rural cadastres were used to generate planning units

the resulting planning units nest well within mesozones and therefore it is easily possible to summarize planning unit data to the
mesozone.

e Data archive:

(o}

The planning units are given in the shapefile Planning_units2.shp.

Table 6 Summary of Planning Units used to develop the Map of Critical Biodiversity Areas.

Planning Unit Number Size (ha)

Category of Units Median | Maximum | Minimum
Available 53625 93 1996 10
Available - PA edge 1963 172 1964 10
Protected 57 2948 1949573 4
Unavailable 4943 106 181768 1
Grand Total 60588

Figure 6 (following page). An example of the planning units developed for this plan.
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Cost Surface

Table 7 . The cost surface is made up from the layers below

Feature Dataset Data Type Date Source Comment Inclusion Description of usage
Ecological process layers Summarized in GRID 2011 | Holness Developed based on Low cost Layers used in cost
linked to climate change Planning_units2.shp in the NBA 2011 analysis. calculation for
resilience and adaptation | field EBA planning units
Low proximity to impacts | LC1_LIMP GRID 2013 | Ecosol based Developed based on Low cost for
(including urban areas) Summarized in on GTI (2012) Limpopo land-cover high distance

Planning_units2.shp in the areas
field AWAY
Distance to roads Summarized in GRID 2013 | Ecosol Developed based on Low cost for
Planning_units2.shp in the Limpopo roads layer high distance
field ROADS10 areas
Mining rights or known Limpopo Plan 1 Vector MetroGIS Converted to grid for High cost
mineral deposits Summarized in inclusion as high cost
Planning_units2.shp in the in cost surface
field MINE
Degraded areas ARC Erosion map and GRID ARC and DAFF | Converted to grid for High cost
DAFF gullies map. inclusion as high cost
Summarized in in cost surface
Planning_units2.shp in the
field SED.
Corridors Areas in corridors Vector 2103 | Ecosol Developed based on Low cost

identified in LCP v2.
Summarized in
Planning_units2.shp in the
field CORRIDOR.

Limpopo corridor
layer

» Cost surface inputs:
0 Climate change resilience and adaptation. The NBA 2011 layer on areas supporting climate change resilience was reclassified to a 0-10
range. A value for a planning unit was calculated based on the average climate change resilience and adaptation layer score for that
unit. This value is included in the planning units shapefile (Planning_units2.shp) in the field EBA. The field CLIM was calculated as
EBA/10. The area linked cost modifier for a planning unit was Planning unit area (ha)* CLIM, and is recorded in field CLIMMOD.
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0 Low proximity to impacts (including urban areas). A grid was developed of Euclidean distance in metres away from transformed
areas. A maximum value of 30 000 metres was used. The grid was reclassified based on 10 quantiles, with the extremes being closest
areas to transformation scored as 10, while furthest units scored 0. Summarized in Planning_units2.shp in the field AWAY. The area
linked cost modifier for a planning unit was Planning unit area (ha)* (AWAY/10), and is recorded in field AWAYMOD.

o Distance to roads. A grid was developed of Euclidean distance in metres away from roads areas. The grid was reclassified based on 10
quantiles, with the extremes being closest areas to roads scored as 10, while furthest units scored 0. Summarized in
Planning_units2.shp in the field Roads10. The area linked cost modifier for a planning unit was Planning unit area (ha)*
(ROADS10/10), and is recorded in field ROADMOD.

0 Areas with mining rights or known mineral deposits, based on the data include in LCP v1. These were allocated a modifier value of 10.
Summarized in Planning_units2.shp in the field MINE. The area linked cost modifier for a planning unit was Planning unit area (ha)* 1
if MINE=10, and is recorded in field MINEMOD.

0 Degraded and eroded areas. Areas with mapped erosion gullies were allocated a value of 10. Actual sediment production in t/hectare
was calculated based on the ARC dataset. This value was divided by 300 to give an index with a maximum value of 1. Any planning
unit with erosion gullies identified in the DAFF gullies dataset were reclassified as 1. Summarized in Planning_units2.shp in the field
SED. The area linked cost modifier for a planning unit was Planning unit area (ha)* SED, and is recorded in field SEDMOD.

0 Corridor planning units were defined as all units overlapping the identified corridors (see method described later). Units overlapping
corridors are identified in the field CORRIDOR. All units within corridors were given a score equal to their area (ha) in the field
CORRIDORMO.

* The cost of planning units was calculated based on:

0 Planning unit area cost = (Planning unit area in ha)- CLIMMOD - CORRODORMOD + AWAYMOD + ROADMOD + DEGMOD+
MINEMOD. Any resultant values under 1 were reclassified as 1.

» Effectively the above method made planning units in corridors and climate change adaptation areas extremely low cost in terms of inclusion
into MARXAN, and hence these areas were strongly favoured for selection. Conversely, the approach avoided areas close to non-natural
areas, close to roads, with high levels of degradation or with mining rights or known mineral deposits. Assuming that a planning unit is
outside of corridors and climate change priority areas, and keeping all other variables constant: areas in closest proximity to development
would be twice as high cost as the furthest away units; areas closest to roads would be twice as high cost as the furthest away units; areas with
most degradation would be twice as high cost as the least degraded units; and units with mining rights or known minerals would be twice the
cost of other units. Note that the costs are additive rather than exponential.

» The cost surface was calibrated after initial MARXAN runs to ensure appropriate levels of favouring of low cost areas and avoiding high cost
areas.
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Targets

* Quantitative targets are set for both biodiversity pattern and process features indicating how much of each feature is required to ensure
representation and persistence. Targets were set for all features included within the plan. Targets ranged from 19% to 31% of original area for
particular vegetation types (with most targets being in the range 19-24%), up to 100% of known habitat for key threatened species (especially
for Critically Endangered and Endangered species with small known distributions). The target setting process, which is aligned with the

processes used in other South African systematic plans.

» Targets for habitat types were those used in the National Biodiversity Assessment 2011. For “missing” forest targets values were used which

were aligned with the revised forest targets calculated by Desmet (2008).

* See Appendix One for details.

Biodiversity features

All appropriately identified biodiversity features included in LCPv1 were included. Where an additional datasets has been included, or where a

dataset has been updated, refined or replaced this has been noted.

Vegetation Types

Table 8. The primary biodiversity features included in the MARXAN analysis were terrestrial vegetation types

Feature Dataset Data Type Date Source Comment IR P
Target usage
Vegetation types SANBI vegetation map with | Shapefile Various SANBI and | Features individually Based on Included
updated habitat units Polygon LEDET included national individually as
Vegetation_types_v2.shp habitat biodiversity
targets 19- | features.
31%

Approach:

* The vegetation map was updated using the following method:

o}
0}

0}
0}
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The vegetation map used for the NBA 2011 was used as the base map.
Forest types identified in the DWAF forest conservation plan were incorporated into the base habitat map. It was assumed that the
finely mapped forest units were more accurate that the national units and they replaced them. This dataset was included in LCPv1.
Some missing units of Limpopo Riverine Forest were added to the above base map.
The Woodbush Granite Grassland SA vegetation type polygon was revised based on expert re-mapping of the SA vegetation map. It
was assumed that the finely mapped unit was more accurate that the national units and it replaced them in areas of overlap.
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Aquatic Features

Table 9. Aquatic features included in the systematic conservation plan

Feature

Dataset

Data Type

Date

Source

Comment

Target

Description of usage

FEPA Rivers (1:500
000) — Phase One
FEPAs

NFEPA_Rivers_1:500k

Shapefile
Polyline

2011

CSIR - BGIS

Priority River Reaches

100%

All FEPA
prioritized
reaches have a
minimum
category of ESA
even if they are
in non-natural
or unavailable
units.

Priority (phase one
FEPA) river reaches
with 100m buffer

FEPA Rivers (1:500
000) — Other FEPA

types

NFEPA_Rivers_1:500k

Shapefile
Polyline

2011

CSIR - BGIS

Other FEPA river types
(Phase 2 FEPAs, Fish
FSAs and Fish
Corridors) excluding
upstream areas.

30%

All FEPA
prioritized
reaches have a
minimum
category of ESA
even if they are
in non-natural
or unavailable
units.

Other prioritized FEPA
river reaches with
100m buffer

FEPA Sub
qguaternary
catchments

River FEPAs

Shapefile
Polygon

2011

CSIR - BGIS

Priority Sub quaternary
catchments

40% for FEPA
30% for Phase
2 FEPA

All FEPA
prioritized
catchments
have a
minimum
category of
ESA.

FEPA catchments

FEPA Rivers (1:500

NFEPA_Rivers_1:500k

Shapefile

2011

CSIR - BGIS

Areas in close proximity

60%

Priority reaches (both
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Feature Dataset Data Type Date Source Comment Target Description of usage
000) Polyline FEPA prioritized River All FEPA FEPA and Phase 2
Reaches. prioritized FEPA) with 5km

areas have a buffer. This is clipped

minimum to the applicable FEPA
category of catchment.

ESA. This feature and
targets is used to
strongly prioritize
selection of areas in
close proximity to
FEPA river reaches.

FEPA Wetlands FEPA Wetlands Shapefile 2011 CSIR - BGIS Priority wetlands 100% All identified FEPA
Polygon All FEPA Priority wetlands
prioritized were included.
wetlands have

a minimum

category of

ESA.

FEPA Wetland FEPA Wetland Clusters Shapefile 2011 CSIR - BGIS Priority wetlands 100% All identified FEPA

Clusters Polygon All FEPA Priority wetland
prioritized clusters were
wetlands have | included.

a minimum

category of

ESA.

Other natural non- National Wetlands Shapefile 2011 CSIR - BGIS Other natural wetlands | All natural Other wetlands were
FEPA Wetlands Inventory Polygon wetlands had a | included as ESA.
minimum

category of

ESA.

Strategic water ProEcoServ GRID February | CSIR Strategic water source 80% of Natural areas above
source areas for RSA 2013 areas for RSA remaining threshold runoff were
(Revised version of natural areas. included.

High Water Yield All strategic
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Feature Dataset Data Type Date Source Comment Target Description of usage
Areas) water source
areas had a
minimum
category of
ESA.
Approach:

Limpopo Conservation Plan v.2 Technical Report 2013

Rivers, wetlands, priority catchments and strategic water source areas form a critical spatial backbone to the LCPv2. This is desirable as
hydrological features are a key part of overall landscape function. Further, the approach is necessary as terrestrial habitats are not finely
differentiated and few specific areas necessary for threatened species exist.

FEPA rivers, wetlands and catchments:

0 FEPA river reaches were buffered by 100m to avoid false non-inclusion (due to GIS inaccuracies) of river associated planning units. A
full 100% target was set as these priority reaches were identified in the NFEPA project and needed to be included in their entirety. Any
areas which could not be selected (as they were classified as non-natural) were included as Ecological Support Areas.

0 Other FEPA river types (Phase 2 FEPAs, Fish FSAs and Fish Corridors) excluding upstream areas were treated in a similar way (i.e.
buffered by 100m). A lower target of 30% was set for these areas in order to preferentially select them, but not force them into a
solution. Any areas which were not selected as Critical biodiversity Area were included as Ecological Support Areas.

0 Phase 1 and Phase 2 FEPA river reaches were buffered by 5km and these areas included with a moderately high target (60%). Any
areas which were not selected as Critical biodiversity Area were included as Ecological Support Areas.

0 FEPA priority sub quaternary catchments (Phase 1 and Phase 2 FEPAs) were included, with higher targets (40%) for Phase 1 FEPA
catchments and lower targets 30% for Phase 2 FEPA catchments. Any areas which were not selected as Critical biodiversity Area were
included as Ecological Support Areas.

0 Identified FEPA wetlands and FEPA Wetlands clusters identified in the NFEPA project were fully included if they occurred in
available planning units. Any areas which were not selected as Critical biodiversity Area were included as Ecological Support Areas.

0 Revised High Water Yield Areas (i.e. Strategic Water Source Areas) derived by the ProEcoServ project were included with an 80%
target. Any areas which were not selected as Critical biodiversity Area were included as Ecological Support Areas.

The above approach was designed to strongly force FEPAs and other identified priority hydrological features into the identified network of
CBAs. Features were designed to overlap, with high targets set for the key features and lower targets as one moves into buffers and broader
catchments. The relatively high targets used for aquatic features are designed to force selection of the broader terrestrial and species priorities
into the aquatic priority areas. This is deliberately done to ensure a design which is ecologically sensible and support the key linking process
that water related features support in the landscape. It is also spatially more efficient to use FEPA features with targets in the Marxan analysis
rather than adding them in afterwards.

Ecological Support Areas. All other natural wetlands and a minimum buffer of 1km around major rivers were included as Ecological Support
Areas.
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Priority Species

Table 10. Priority species, and associated areas included in the Marxan analysis

Feature Dataset Data Type Date Source Comment Target Description of usage
Expert biodiversity Expert identified | Polygon 2013 LEDET Expert workshop The features Note that where areas had
areas priority areas for derived information on | were been buffered these were not

Pyxicephalus location of biodiversity | individually included, but where there was
adspersus, in the province, to included with a habitat based extrapolation
Crocodylus supplement the an 80% target | these areas were included.
niloticus, species data for areas
Euphorbia flagged as CBA
groenewaldii, and 30% for
Platysaurus identified ESA
inopinus, areas.
Platysaurus
monotropis,
Platysaurus
fitzsimonsi
Butterflies SANBI Points 2013 SANBI 100% of CR All units with confirmed
buffered by and EN records of CR and EN species
100m were included. The planning
unit with the single Vu species
was also included as it was on
a PA boundary.
Plants SANBI Points 2013 SANBI 100% of CR All units with confirmed

buffered by
100m

and EN

50% of Vu
species sites
with species
included
individually

records of CR and EN species
were included.

A target of 50% was used for
each Vu species. This relatively
high target was justified based
on the small space
requirement to meet this
target.

Limpopo Conservation Plan v.2 Technical Report 2013
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Feature Dataset Data Type Date Source Comment Target Description of usage

Plants LEDET and MTPA: | Points 2013 SANBI Key locations for focal 100% Sites for priority species in

LEDET and buffered by threatened plant available planning units were
herbarium 100m species - many of all included.
species points these are cycads.

Birds SABAP2 and Pentad linked 30% for each SABAP 2 data was used to
Limpopo access species identify distribution of 32
Conservation spreadsheet Globally or regionally
Plan 1. threatened species (Cr, En and

Additional Vu).

species from Wattled Crane and Blue

LCP1. Swallows were also included
based on local priorities based
on data from LCP1.

Vulture Colonies Colony locations | Shapefile 2013 Birdlife 100% The high target was justified
Points on the basis that these areas
buffered by are very small relative to the
1km full distribution of the species,

and that they are critical to its
survival.

EWT Cheetah Cheetah points Shapefile 2013 EWT Identified sightings of 30% Connected areas important for

conservation plan Points free-range cheetah cheetah included as a proxy for

buffered by
1km

landscape processes.

Note that the broader areas
flagged as priorities could not
be included as they included
potential habitat covering
much of the province.
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Feature Dataset Data Type Date Source Comment Target Description of usage
EWT Wild Dog Wild Dog points Shapefile 2013 EWT Identified sightings of 30% Connected areas important for
conservation plan Points free-range wild dog wild dog included as a proxy
buffered by for landscape processes.
1km Broader areas flagged as
priorities could not be included
as they included potential
habitat covering much of the
province.
Threatened Fish FEPA Shapefile 2011 CSIR - Priority River Reaches 100 % All rivers identified as FEPAs
Species Polyline BGIS All FEPA for threatened fish species are
prioritized included, similarly all Fish
reaches have a | Corridor and Fish Support Area
minimum rivers are at very least included
category of as ESA, and all Fish FEPA
ESA even if catchments are at least ESA.
they are in
non-natural or
unavailable
units.
30%
Other FEPA
river types
(Phase 2
FEPAs, Fish
FSAs and Fish
Corridors)
excluding
upstream
areas.
All areas are at
least ESA.
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Approach:

Areas important for threatened species were identified and included. Threatened species were defined as Critically Endangered, Endangered
and Vulnerable species.

Expert identified management areas for key species were included. Where the area was identified by LEDET as being flagged as a Critical
Biodiversity Area, an 80% target was used, and where it was expert identified as Ecological Support Area a lower target was used. Where
specific areas had been identified based on habitat or occurrence, then these were included, but more generic buffered features were not
included.

Distributions of threatened plants and butterflies were obtained from SANBI. Plant distribution points from SANBI were supplemented by
points from LEDET and MTPA. Points were buffered by 100m. A 100% target was set for these areas for CR and EN types, for both plants and
butterflies. The very spatially limited distribution points for the single VU butterfly species were also fully included. For plants, Vulnerable
types were individually included with a 50% target. This relatively high target was justified on the basis of the small space requirement
necessary to meet the target.

Distributions of globally and regionally Critically Endangered, Endangered and Vulnerable species were derived from the SABAP 2 database.
This data was supplemented by data for Blue Swallow and Wattled Crane from the LCP1 datasets. Targets were set at 30% for each species.
Note that the targets were set lower for birds than butterflies of plants of equivalent status because of the far wider distributions and more
generic data. A 100% target was set for known vulture colonies.

Data on the distributions of free range cheetah and wild dog were included.

Ecological Processes and Climate Change Adaptation

Table 11. Areas to support ecological processes (including climate change adaptation) included in the Marxan analysis

Feature Dataset ‘ Data Type ‘ Date Source ‘ Comment Target Description of usage
Aquatic features Previously described (Table 9)
Forest species Indigenous forest Polygon 2013 DWAF Forest used as a proxy for | 100% Note that all areas of
assemblage and Cape Parrot and other indigenous forest were
process (including forest associated species included. This was done as the
Cape parrot core and processes area requirement is small, and
habitat) forest represents key refuge

habitat for these species
which range more widely.

Additionally, these forest
areas are all protected by the
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Feature Dataset Data Type Date Source Comment Target Description of usage
Forest Act and trigger
significant authorization
requirements for their
removal.

Climate Change NBA 2011 Polygon 2012 SANBI / The analysis of biome 80% Note that the high target was
refugia (Biome Holness climate envelopes was Non- justified on the basis that
stability) used to identify areas of | selected these are areas of very limited
non-savanna habitat areas have a | extent which represent key
types which remain minimum grassland high altitude
stable in the short category of climate refugia.
(50year) and long term ESA.
(100 year)
Climate Change SANBI Polygon 2013 SANBI Identified SANBI climate 60% Note that the high target was
refugia refuge areas Non- justified on the basis that
selected these are areas of very limited
areas have a | extent which represent key
minimum grassland and mountain
category of bushveld climate refugia.
ESA.
Areas supporting NBA 2011 Polygon 2012 SANBI / These area areas of high EBA5 =80% | Average values from the
climate change Holness diversity, topographic EBA 3 =60% | SANBI layer were calculated
resilience diversity, strong EBA2 =40% | for each planning unit. Then
biophysical gradients EBA1 =30% | units with a value of above 5
(e.g. altitude, rainfall or were classified as EBAS, units
temperature), climate with a value above 3 as EBA 3
refugia (kloofs & south etc. Note that the values are
facing slopes), and river overlapping so a planning unit
corridors. with a very high score will be
included in the lower
categories. This ensures
strong preferential selection
of high value areas to meet
targets.
Conservation farms | Limpopo PA layer Shapefile May 2013 | LEDET Informal conservation 60% Include to align selection with

Limpopo Conservation Plan v.2 Technical Report 2013

37




Feature Dataset Data Type Date Source Comment Target Description of usage
and private nature Polygon areas, with some known areas of compatible land use
reserves missing sites (e.g.

Welgevonden/
Sterkfontein) added.
Important bird Birdlife - Ecosol Shapefile April 2013 | Ecosol IBAs on intact habitat 30% each The 11 IBAs linked to intact
areas (IBA) Non- habitat were included
selected individually. All key habitats
areas have a | are included.
minimum
category of
ESA.
Important bird Ecosol Shapefile April 2013 | Ecosol 5000ha of additional 80% The high target is justified by
areas (IBA) — Extra habitat for the Short Non- the very specific identification
lark habitat around Clawed lark were selected of required area.
Polokwane NR identified based on areas have a
expert inputs. minimum
category of
ESA.
Geological features Shapefile MetroGIS | Features individually 50% Important geological feature
linked to Polygon included linked to specific biodiversity
biodiversity and key and hydrological processes.
hydrological
processes —
dolomite
Plant centres of Shapefile MetroGIS | Features individually 30% of each
endemism Polygon included centre
World Heritage Site 100% Include to align selection with
Core areas of compatible land use
Ramsar Sites Shapefile Various Features separately 100% Included as biodiversity
Polygon included Non- features
selected
areas have a
minimum

category of
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Feature Dataset Data Type Date Source Comment Target Description of usage
ESA.

Undeclared reserves | Limpopo Plan 1 Vector MetroGIS 100% Included as these areas will
become part of the formal PA
network.

Waterberg Limpopo Plan 1 Vector MetroGIS 100% Areas zoned as core

Biosphere core conservation areas included
to align selection with areas
of compatible land use

Biospheres Various Shapefile Various Biospheres individually 30% Include to align selection with

Polygon included areas of compatible land use

Buffers around Ecosol Shapefile Ecosol 5km buffer around 50% * see details below table
areas Polygon nature reserves, and Non-

10km around National selected

parks except where more | areas have a

specific buffers have minimum

been identified. category of

ESA.

NPAES area SANBI focus areas Shapefile SANBI Note that the focus areas | 80% NPAES priorities were

expansion priorities | layer Polygon were clipped by available included to ensure alignment.

units.
Identified areas were
evaluated to ensure that they
were contributing to other
targets, and hence an area
was never only selected
because it was a NPAES focus
area.

Provincial Gauteng Shapefile 2012 BGIS - Alignment of priorities 80% Intact CBAs (i.e. CBA1) and

Conservation plan Polygon GDARD - | across provincial PAs in neighbouring province

ECOSOL boundaries buffered by 500m. Adjacent

available Limpopo planning
units selected. Manual
removal of marginally linked
planning units and addition of
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Feature Dataset Data Type Date Source Comment Target Description of usage
key additional units linking to
ESA corridor. These remaining
selected units included as a
feature.
Provincial Northwest Shapefile 2008 BGIS - Alignment of priorities 80% CBAs and PAs in neighbouring
Conservation plan Polygon ECOSOL across provincial province buffered by 500m.
boundaries Adjacent available Limpopo
planning units selected.
Manual removal of marginally
linked planning units and
addition of key additional
units linking to ESA corridor.
These remaining selected
units included as a feature.
Provincial Mpumalanga Shapefile 2013 MTPA Alignment of priorities 80% CBAs and PAs in neighbouring
Conservation plan Polygon across provincial province buffered by 500m.
boundaries Adjacent available Limpopo
planning units selected.
Manual removal of marginally
linked planning units and
addition of key additional
units linking to ESA corridor.
These remaining selected
units included as a feature.
Features from Mpumalanga Shapefile MTPA Features identified at a Irreplaceable | High targets used to ensure
previous Polygon fairly fine scale and using | = 100% continuity, and full inclusion
conservation planin good data. Highly of targeted features.
areas which were in significant
Mpumalanga MBCP =60%
Important
and
necessary =
30%
Limpopo Ecological Least costs pathways | Vector Ecosol ** See details below 100% ** see details below
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Feature Dataset Data Type Date Source Comment Target Description of usage
Corridors layer and expert pathways | developed
from grid Non-
Corridors and selected
connectivity.shp areas have a
minimum
category of
ESA.
River corridors NFEPA_Rivers_1:500k | Shapefile November | CSIR - All river reaches on rivers | 100% of Note this is part of the overall
based on FEPA Polyline 2011 BGIS of order 3 and above, available corridor network.
Rivers buffered by 100m. units
Non-available river
corridor areas assigned
to ESA.
Key areas NBA 2011 Polygon 2012 SANBI / Key areas extracted from | 80% Note this is part of the overall
supporting climate Holness climate resilience layer corridor network.
change resilience with average values over
3.
Non-selected areas have
a minimum category of
ESA.
Ridges and Ridges and MetroGIS | Areas have a minimum No CBA Note that large areas of the
Escarpment Escarpment category of ESA. target ridges and escarpment layer

are included in other feature
types. This layer is used
largely to ensure continuity
with LCPv1 in small non-
overlapping areas.

Buffers around PAs

* Buffers around protected areas as defined in “Listing Notice 3" are included (National Environmental Management Act, 1998 (Act No. 107 of
1998) Listing Notice 3: List of Activities and Competent Authorities Identified in Terms of Sections 24(2) and 24d No. R. 546 [As Corrected By
“Correction Notice 2” (Gn No. R. 1159 of 10 December 2010)]. Government Gazette, 18 June 2010, No. 33306.). The buffers of 5km around nature
reserves (LEDET) and 10km around national parks and world heritage sites are included at least as Ecological Support Area. Where additional
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buffers have been formally defined (e.g. at Mapungubwe and Makapansgat WHS) these have been specifically included. The generic buffers as
determined in “Listing notice 3” serve to protect the biodiversity and economic asset values of the provinces PA’s by reducing the impacts of
development adjacent to PA’s. There are impacts on biodiversity (e.g. edge effects or introduction of alien species) and economic value (e.g.
degradation of viewshed and sense of place).

New least cost pathway corridor network developed.

500m resolution cost surface based on a.) Selection frequency in early Marxan analysis (formula = 100- selection frequency) to ensure that where
possible the analysis is linking biodiversity features and also required areas, b.) Average Climate Change Resilience value for the planning unit
(formula = 100 - 10*EbA value), c.) (a + b)/2 and then reclassify Excluded areas as 1000 and PA as 10.

Corridor source nodes developed from PA network, Limpopo conservation plan 1, nodes from adjacent conservation plans, and Desmet other
expert identified nodes.

Iterative ArcGIS least cost routes developed between 44 key nodes. Continued until all nodes were connected and all nominal expert corridors
included.

Expert pathways

These represent a down-scaling or refinement of the provincial corridor network presented in LCP v1. The context information available (land-
cover, mining, SIPS) was used to inform an expert least cost path exercise to identify specific corridors that link every existing PA in the province
to every other PA. Rules used to operationalize these corridor concepts: 1. Link every existing PA to every other PA via shortest available
distance (i.e. natural or near-natural vegetation, not earmarked for mining). 2. Follow NFEPA rivers where possible (some corridors follow river
valleys whereas other follow interfluves). 3. Corridors include upland-lowland gradients. 4. Landscape macro-scale biogeographic corridors.
The least cost and expert corridors were integrated in a manual design process to ensure connectivity, especially in the 5 limited opportunity
areas. Identified corridors where then earmarked in Marxan to serve as the backbone of the analysis.

High target justified based on detailed corridor design process and link between corridor and features.

There are 4 macro-scale corridors guiding the overall layout of the network are: 1. E-W Kruger to Madikwe E-W landscape corridor, 2. N-S
Eastern Escarpment landscape corridor, 3. Waterberg-Blouberg-Soutpansberg Mountain/Limpopo Valley ecotone landscape corridor (includes
the Kalahari to Mozambique sand-plain connectivity), and 4. Limpopo River valley landscape corridor.

There are 5 areas in the province where options for maintaining the macro or landscape connectivity are very limited due to other land-uses. In
these areas it will be necessary to identify croplands or plantations as ESA just to maintain a minimum corridor width. These areas are: 1.
Thabazimbi/Dwarsberg E-W corridor, 2.Modemole/Nyls River/Makapan E-W corridor, 3. Zebedelia/ Lebowagomo/Strydpoortberg E-W
corridor, 4. Haenertsberg/Duiwelskloof N-S Escarpment, and 5. Elim N-S Escarpment.

Figure 7 (following page). The refined expert derived provincial ecological corridor network.
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Marxan Analysis Approach

A standard two step MARXAN approach was taken to define Critical Biodiversity Areas:

* The planning units, cost surfaces, and biodiversity feature layers (both pattern and process) were created as detailed above.
* Planning units were then categorized:

(o}

0}
0}

Planning units were categorized as Conserved (all formal Protected Areas), Excluded (All transformed units) and Available
(Remaining units).

Excluded units could not be identified as Critical Biodiversity Area, but could be included as ecological Support Area.

Within Excluded areas, it is highly likely that some areas would be identified as Critical Biodiversity Area based on finer scale
planning using more detailed and comprehensive biodiversity and land-cover data. If the location of a threatened species is not
known or is not reflected in the datasets then it cannot be reflected in the Critical Biodiversity Area map. Hence it is important that site
investigations are always undertaken to confirm the provincial mapping, and identify missing features which if known about would
have triggered CBA status.

* Marxan v 2.1.1 by Ian Ball, Hugh Possingham and Matthew Watts was used in the analysis. CLUZ by Bob Smith run in ArcView 3.2 was used
for data input. ArcGIS 10 by ESRI was used for most data processing. The QMarxan plug-in for QGIS was used for specific Marxan tasks.
* Marxan parameters:

(o}

o}
0}
0}

QMarxan plug-in for QGIS was used to calculate boundary lengths, using fixed distance boundary lengths as recently used for the
Mpumalanga conservation plan (Mpumalanga Biodiversity Sector Plan, Lotter 2013) rather than specific boundary distances. This
approach was taken to ensure that adjacent areas were preferred even if their connections were small. This is a particularly valuable
approach when the key issue is landscape connectivity rather than creating a highly clustered set of results.
* Boundaries between Protected Areas and available units were set at 1000 units. This high value strongly encouraged selection
of units adjacent to PAs, and hence ensured strong connectivity between the PAs and the remaining intact landscape.
* Boundaries between other units were set at 100 units. As Excluded units are not available for selection, the boundaries between
intact and transformed units were irrelevant.
* Boundaries on edge units were discounted by 50%.
BLM calibration. The Boundary Length modifier was calibrated to ensure an efficient set of identified priority areas. In the end, a BLM
of 3 efficiently identified areas required to meet targets.
SPF values of 1000000000 were iteratively identified to ensure sufficient inclusion of biodiversity features.
Running Marxan with 100 runs of 1000 000 iterations provided stable results.
The cost of inclusion of planning units was described in the costs surface section.

* Marxan Analysis stages:

0}
0}
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The biodiversity features (both pattern and process) were inputted into the Marxan environment.
Because of the importance of the corridor network, units within the corridors were coded as Earmarked in the analysis to ensure that
they formed the backbone of the Critical Biodiversity Area Network.
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Marxan was then iteratively run to calibrate input parameters. Initial Marxan outputs were presented to LEDET for comment, after
which additional features were added and the corridor network redesigned.

Achievement of targets was evaluated, and the Marxan analysis adjusted until satisfactory attainment of all key biodiversity feature
targets was obtained.

Planning units with a selection frequency of over 30% were then flagged for inclusion in a second Marxan run. This preliminary "CBA"
footprint was evaluated in terms of its ability to meet key targets for biodiversity features. All other units were then flagged as either
"Protected Area" or "Excluded".

The corridor network was then removed from the Earmarked category (i.e. these units were just "Available" at the beginning of the
run. The Marxan analysis was rerun with exactly the same specifications.

For the second Marxan run, planning units with a selection frequency of over 90% were defined as CBA1. This cut-off was used as it
satisfactorily included sufficient area to meet targets for the majority of features which were significantly location restricted or
particularly significant (e.g. locations for highly threatened species found at one or two specific sites). In these areas, there is little or
no choice if targets for pattern and process features are going to be fully met. The remaining areas were classified as CBA 2 (note that
these areas had all met the CBA cut-off in the first round of the Marxan analysis. In these areas there is some choice of site to meet the
targets, but these units nevertheless represent a rational, ecologically sensible and defendable set of areas in which they can be met.
Achievement of targets was then evaluated again, and the Marxan analysis adjusted until satisfactory attainment of all key
biodiversity feature targets was obtained.

Remaining areas of corridors, non-selected natural wetlands, non selected river corridors, buffers on major rivers, and remaining
unselected areas of FEPA catchments will all be classified as Ecological Support Area.

Ecological Support Areas were then split based on current condition to give ESA1 = Natural areas not identified as CBA which are
important for supporting ecological processes, and ESA 2 = Non-natural areas still important for supporting ecological processes.

* The categories, and associated land use guidelines of Critical biodiversity Area (1 & 2) and Ecological Support Areas (1 & 2) are described in
the following sections. The level of representation of biodiversity features is summarized in the following section and detailed in Appendix

One.

Figure 8 (following 2 pages). The initial and final selection frequency maps from the Marxan analysis.
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Map of Critical Biodiversity Areas

Critical Biodiversity Areas within the bioregion are the portfolio of sites
that are required to meet the region's biodiversity targets, and need to be
maintained in the appropriate condition for their category. A map of
CBAs for Limpopo was produced as part of this plan and sites were
assigned to CBA categories based on their biodiversity characteristics,
spatial configuration and requirement for meeting targets for both
biodiversity pattern and ecological processes (Table 12, Figure 11).

Based on the Limpopo Conservation Plan (Table 12, Figure 11), 40% of
the province is designated as Critical Biodiversity Area. These CBAs
have been split into CBA 1 and CBA 2 on the basis of selection frequency
and the underlying characteristics of the biodiversity features which are
being protected (i.e. location fixed features such as sites for CR species
and flexible ones such as Least Cost Corridors). The majority of the
CBAs in the province are CBA 1 (22 %), which can be considered
"irreplaceable" in that there is little choice in terms of areas available to
meet targets. If CBA 1 areas are not maintained in a natural state then
targets cannot be achieved. CBA 2’s are considered "optimal” as there is
significant design involved in their identification, make up 18 % of the
province. CBA 2’s represent areas where there are spatial options for
achieving targets and the selected sites are the ones that best achieve
targets within the landscape design objectives of the plan.

An additional 23% of the province is designated as Ecological Support
Area. This category has also been split on the basis of land-cover into
ESA 1 (16%) and ESA 2 (7%), with ESA 1 being in a largely natural state
while ESA 2 areas are no longer intact but potentially retain significant
importance from a process perspective (e.g. maintaining landscape
connectivity). Other Natural Areas make up 20% of the province and
just over 11% is designated as formal Protected Area (Figure 11, Table
12). The relatively high portion of remaining natural habitats which
have been designated in one of the priority categories is a function of the
fully integrated terrestrial and freshwater assessment (i.e. unlike many
provinces there is not a second additional map of freshwater priorities),
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the comprehensive corridor and climate change adaptation features, and
the relatively poor overlap of features (i.e. priority areas for one taxa do
not spatially correlate well with those of other taxa in most of the
savanna areas).

Table 12 . The extent of Critical Biodiversity Areas (CBA) and Ecological
Support Areas (ESA) identified in the Limpopo Province

CBA Category Extent (ha) Extent (km2)
Protected Area 1360410 13604 11%
CBA1 2 780 864 27 808 22%
CBA2 2238430 22 384 18%
ESA1 2 009 053 20090 16%
ESA 2 933 802 9381 7%
Total 9322 559 93 225 74%

Target achievement in Critical Biodiversity Areas

An objective of the CBA map is to identify a network of areas, which if
managed according to the land use guidelines would meet the pattern
targets for all important biodiversity features, while at the same time
ensuring the areas necessary for supporting necessary ecological
processes remain functional. Hence, the key measure of whether a
network of Critical Biodiversity Areas is sufficient, is the extent to which
targets for biodiversity features are met. Details of the extent of each
biodiversity feature in protected areas and each of the categories on the
Critical Biodiversity Area map are given in Appendix One (page 64).

For ease of evaluation, the categories used were aligned with those used
for evaluating habitats in the National Biodiversity Assessment (Driver
et al 2012) (see page 17 PA GAP analysis)

When the current Protected Area network is examined in terms of the
representation of features, it is clear that although the Protected Area
network is fairly extensive, it is neither efficient nor fully representative
(Figure 9). While 21% of the features have their targets met and are Well

48



Protected, a third of the features (74 of the 223 types) are Not Protected
while another third (73 types) are Poorly Protected.

Securing the Critical Biodiversity Area network, however, in addition to
the current Protected Areas, would protect a far more representative set
of biodiversity features (Figure 10). 89% of features (199 out of 223
types) would be Well Protected, with the remaining 24 types being
Moderately Protected.

PA network

¥ Not Protected
H Poorly Protected
Moderately Protected

B Well Protected

Figure 9: Targets for biodiversity features achieved by the current Protected
Area network.

Of the Moderately Protected types, 18 had more than 90% of their target
met, while an additional 5 types had more than 80% of their target met.
In most of these cases insufficient intact habitat remained to meet
targets, while in others meeting the last few percent of the target would
result in an extremely land hungry CBA network. The only feature with
less than 80 % of the target met in CBAs was the Strategic Water Source
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Areas, where insufficient intact habitat remained to meet the required
target. However, all Strategic Water Source Areas were at least included
as Ecological Support Areas.

PA and CBA network

® Not Protected
H Poorly Protected
Moderately Protected

B Well Protected

Figure 10: Targets for biodiversity features achieved by the current
Protected Area network plus the identified network of Critical Biodiversity
Areas.

Figure 11 (following page). Limpopo Province map of Critical Biodiversity
Areas.
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Land-Use Guidelines

The purpose of the land-use guidelines is to provide guidance on what
types of land-use activities are compatible with the biodiversity
management objectives of each CBA map category. These guidelines do
not grant or take away existing land-use rights or the statutory
requirement for permits and environmental authorizations. It is however
recommended that any planned activity within the identified sensitive
conservation areas, even those not requiring specified permits or
authorisations, comply with the Duty of Care obligations of Section 28 of
the National Environmental Management Act No 107 of 1998. At a
minimum such activities should undergo an environmental impact
scoping process and the development of an Environmental Management
Programme (EMP) to ensure mitigation and management of identified
impacts.

The CBA Map categories are not intended to align with Land Use
Management  Scheme  categories. =~ The intention of these
recommendations is to provide an integrated biodiversity sector input
layer into multi-sectorial decision making processes. It is recommended
that during land-use planning and decision-making process these
guidelines be used in combination with existing provincial or municipal
LUMS. Where there is an existing LUMS the CBA map provides an
“overlay” category that serves to inform and modify the underlying
existing land-use category. Where a LUMS does not exist, for example in
rural areas, the CBA map category should preferably take precedence
when developing municipal LUMS.

The guidelines of compatible and incompatible land-uses are designed to
aid planners to identify the appropriate zones and controls to impose on
areas designated as Critical Biodiversity Areas or Ecological Support
Areas when developing Spatial Development Frameworks,
Environmental Management Frameworks, Land-Use Management
Schemes or similar strategic land-use planning tools. The guidelines also
give the evaluators of Environmental Impact Assessments an indication
of appropriate land-use within each area.
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Spatial Biodiversity Planning in South Africa is converging towards a
common set of definitions for CBA categories as well as standardized
recommendations for land-use activities. The intention with this
conservation plan was not to re-invent province-specific land-use
guidelines but rather to align with existing products. Therefore the
guidelines presented are well aligned with conservation plans elsewhere
in South Africa.

The following land-use guidelines documents informed the LCPv2 land-
use guidelines

* Limpopo conservation plan version 1 (Nel et al., 2011)
* Garden Route Biodiversity Sector Plan (Vromans et al., 2010)

* Nelson Mandela Bay Municipality Draft Bioregional Plan
(Stewart and Reeves 2010)

* KZN Province conservation plan land-use guidelines (Escott et al.,
2013)

*  Mpumalanga Province land-use guidelines (Ferrar & Lotter, 2005)
* Gauteng West Rand Bioregional Plan (Holness and Skowno 2012)
* National Freshwater Ecosystem Priority Areas (Nel et al., 2011)
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Critical Biodiversity Area Map Categories Land Management Objectives

Table 13. General description of CBA Map categories and associated land management objectives

CBA Map
Category

Description

Land Management
Objective

Land Management
Recommendations

Compatible Land-Use

Incompatible Land-Use

Formal Protected Areas
and Protected Areas
pending declaration
under NEMPA.

Maintain in a natural
state with limited or no
biodiversity loss.

Rehabilitate degraded
areas to a natural or
near natural state, and
manage for no further
degradation.

Development subject to
Protected Area
objectives and zoning in
a NEMPAA compliant
and approved
management plan.

Maintain or obtain
formal conservation
protection.

Conservation and associated activities
(e.g. eco-tourism operations), and
required support infrastructure.

All other land-uses.

Irreplaceable Sites.

Areas required to meet
biodiversity pattern
and/or ecological
processes targets.

No alternative sites are
available to meet
targets.

Maintain in a natural
state with limited or no
biodiversity loss.

Rehabilitate degraded
areas to a natural or
near natural state, and
manage for no further
degradation.

Obtain formal
conservation protection
where possible.

Implement appropriate
zoning to avoid net loss
of intact habitat or
intensification of land
use.

Conservation and associated activities.

Extensive game farming and eco-tourism
operations with strict control on
environmental impacts and carrying
capacities, where the overall there is a
net biodiversity gain.

Extensive Livestock Production with strict
control on environmental impacts and
carrying capacities.

Required support infrastructure for the
above activities.

Urban Open Space Systems

Urban land-uses including Residential
(including golf estates, rural residential,
resorts), Business, Mining & Industrial;
Infrastructure (roads, power lines,
pipelines).

Intensive Animal Production (all types
including dairy farming associated with
confinement, imported foodstuffs, and
improved/irrigated pastures).

Arable Agriculture (forestry, dry land &
irrigated cropping).

Small holdings
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CBA Ma A Land Management Land Management . .
P Description X g 8 X Compatible Land-Use Incompatible Land-Use
Category Objective Recommendations
Best Design Selected Maintain in a natural Avoid conversion of Current agricultural practices including  |Urban land-uses including Residential
Sites. state with limited or no |agricultural land to more |arable agriculture, intensive and (including golf estates, rural residential,
Areas selected to meet | biodiversity loss. intensive land uses, extensive animal production, as well as  [resorts), Business, Mining & Industrial;
biodiversity pattern Maintain current which.méy have a game and ecotourism ?perations, so long IrTfraétructure (roads, power lines,
and/or ecological agricultural activities. negative impact .on as these. are managed in a way 'Fo ensure |pipelines).
Critical |Process targets. Ensure that land use is threate;ned species or pop.)ula"clons of threatened Species are More intensive agricultural production than
T | Alternative sites may be |not intensified and that |€cological processes. maintained and the ecological processes currently undertaken on site.
Biodiversity . activities are managed to which support them are not impacted. . L
Area (2) available to meet VIt g Note: Certain elements of these activities
targets. minimize |mpact.on could be allowed subject to detailed impact
threatened species. Any activities compatible with CBA1. assessment to ensure that developments
were designed to CBA2. Alternative areas
may need to be identified to ensure the
CBA network still meets the required
targets.
Natural, near natural and|Maintain ecosystem Implement appropriate |Conservation and associated activities. Urban land-uses including Residential
degraded areas functionality and zoning and land Extensive game farming and eco-tourism (including golf estates), Business, Mining &
supporting CBAs by connectivity allowing for [management guidelines operations. Industrial; Infrastructure (roads, power
maintaining ecological limited loss of to avoid impactin . . . lines, pipelines).
& & . . . P & Extensive Livestock Production. PP )
processes. biodiversity pattern ecological processes. Intensive Animal Production ( all types
- e . Urban Open Space Systems. . . . . . .
Avoid intensification of _ ] ) including dairy farming associated with
Ecological land use. Low den5|.ty rural residential, confinement, imported foodstuffs, and
Support Avoid fragmentation of ;malllholdlngts;)r r.esortsdwhere” improved/irrigated pastures).
evelopment design and overa .
Areas (1) natural landscape P g Arable Agriculture (forestry, dry land &

development densities allow
maintenance of ecological functioning.

irrigated cropping).

Note: Certain elements of these activities
could be allowed subject to detailed impact
assessment to ensure that developments
were designed to maintain overall
ecological functioning of ESAs.
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CBA Map

Description

Land Management

Land Management

Compatible Land-Use

Incompatible Land-Use

Category Objective Recommendations
Areas with no natural Avoid additional / new |Maintain current land-  |Existing activities ( e.g. arable agriculture) |Any land use or activity that results in
habitat that is important |impacts on ecological use. should be maintained, but where additional impacts on ecological functioning
Ecological |for supporting ecological |[processes. Avoid intensification of |POssible a transition to less intensive land [mostly associated with the intensification of
Support |processes. land use, which may uses or ecological restoration should be |land use in these areas (e.g. Change of
Areas (2) result in additional favoured. floodplain from arable agriculture to an
impact on ecological urban land use or from recreational fields
processes. and parks to urban).
Natural and intact but No management objectives, land management recommendations or land-use guidelines are prescribed. These areas are nevertheless
Other not required to meet subject to all applicable town and regional planning guidelines and policy. Where possible existing Not Natural areas should be favoured for
Natural |targets, or identified as |development before "Other natural areas" as before "Other natural areas" may later be required either due to the identification of
Areas CBA or ESA previously unknown important biodiversity features on these sites, or alternatively where the loss of CBA has resulted in the need to
identify alternative sites.
Areas with no significant
direct biodiversity value.
Not Natural or degraded
No natural |natural areas that are
habitat |not required as ESA,
remaining |including intensive

agriculture, urban,
industry; and human
infrastructure.
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Recommended Land-Use Management Guidelines

No further loss of natural habitat should occur i.e. land in this category should be maintained as natural vegetation cover as far as possible;

These areas of land can act as possible biodiversity offset receiving areas;

Prioritise CBAs for land care projects, Working for Water (WfW) and NGOs to direct their conservation projects, programmes and activities;
An Ecological Management Plan should be compiled where required for CBAs. EMP to include alien plant control, fire management etc.;
Control of illegal activities (such a hunting and dumping), which impact biodiversity should be prioritized in CBA areas.

CBAs not formally protected should be rezoned where possible to conservation or appropriate open space zoning, and where possible declared in terms of
NEM: Protected Areas Act.

The Stewardship program should prioritise privately owned erven in CBAs to be incorporated into the protected area network through Stewardship
Agreements and incentives (e.g. rates rebates).

Degraded or disturbed CBAs should be prioritized for rehabilitation through programmes such as Working for Water, Working for Wetlands.

Where infrastructure is proposed, the following guidelines should be implemented -

Rezoning of properties to afford additional land-use rights that will result in increased biodiversity loss should not be granted;
Permission to increase the permitted number of units per erf or per ha should not be granted;

Developments should be limited to existing developed / degraded footprints, if present;

Units carefully dispersed or clumped to achieve least impact, particularly with regard to habitat loss and fragmentation;

The installation of infrastructure in CBAs is not desirable and should only be considered if all alternative alignment and design options have been assessed
and found to be non-viable. Under such conditions, at least a Basic Assessment (BA) should be undertaken, and if approved, a comprehensive EMP must
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Where development proposals other than the preferred biodiversity-compatible land-uses (see table above are submitted in terms of the NEMA: EIA
regulations or Land Use Planning Ordinance (LUPO):

be developed and best-practice restoration efforts strictly implemented;

Ecological Specialist to conduct the ecological assessment;

A Screening Exercise should be undertaken by a Biodiversity Specialist or Ecologist to verify the CBA map category on site;

If the site is verified as a CBA, developments other than the preferred biodiversity-compatible land-uses should be investigated in detail and the mitigation
hierarchy applied in full;

If the application is pursued they should be informed by a specialist biodiversity assessment.

Maintain water quality and flow regimes should be maintained as close to natural as possible;
Where Environmental Reserves or Environmental Flow Requirements have been determined these should be strictly adhered to;

All effluent (including municipal, mining and industrial waste water) as well as acid mine drainage should be treated to required specifications before
release;

Stormwater flow should be managed to avoid damage to CBA areas.

Where CBAs include floodplains (e.g. areas within the 1:100 year floodline), riperian areas (e.g. as a minimum, a 32m buffer around rivers) or buffers
around wetlands, particular attention should applied to ensure that these remain in a natural state or are rehabilited to this state. In addition to avoiding
land transformation, other activities such as livestock access may need to be controlled and alien vegetaion managed to avoid damage to banks. Do not
permit infilling, excavation, drainage, hardened surfaces (including buildings and asphalt), intensive agriculture or any new developments within a river or
wetland.

Areas that are degraded or disturbed should be rehabilitated, through programmes such as Working for Water, Working for Wetlands and a systematic
alien vegetation eradication programme implemented.
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¢ Loss of natural habitat should be minimized i.e. land in this category should be maintained as natural vegetation cover as far as possible;
e These areas of land can act as possible biodiversity offset receiving areas;
¢ Control of illegal activities (such a hunting and dumping), which impact biodiversity should be prioritized in CBA areas.

e CBAs not formally protected should be rezoned where possible to conservation or appropriate open space zoning, and where possible declared in terms of
NEM: Protected Areas Act.

* The Stewardship program should prioritise privately owned erven in CBAs to be incorporated into the protected area network through Stewardship
Agreements and incentives (e.g. rates rebates).

Degraded or disturbed CBAs should be prioritized for rehabilitation through programmes such as Working for Water, Working for Wetlands.

Where infrastructure is proposed, the following guidelines should be implemented -

* Rezoning of properties to afford additional land-use rights that will result in increased biodiversity loss through conversion of land from agriculture should
not be granted;

e Permission to increase the permitted number of units per erf or per ha should not be granted;
e Developments should be limited to existing footprints, if present, and should avoid encroaching on natural or agricultural landscapes;

¢ Should additional infrastructure be required, the requirements of threatened species should be taken into account. At least a Basic Assessment (BA) should
be undertaken for any development which results in the intensification of land use, and if intensification of land use is approved, a comprehensive EMP or
must be developed to minimize impacts on threatened species;

* Ecological Specialist to conduct the ecological assessment;

Where development proposals other than the preferred biodiversity-compatible land-uses (see table above are submitted in terms of the NEMA: EIA
regulations or Land Use Planning Ordinance (LUPO):

e A Screening Exercise should be undertaken by a Biodiversity Specialist or Ecologist to verify the CBA map category on site;
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If the site is verified as a CBA, developments other than the preferred biodiversity-compatible land-uses should be investigated in detail and the mitigation
hierarchy applied in full;

If the application is pursued they should be informed by a specialist biodiversity assessment.

Aquatic Ecosystems

Maintain water quality and flow regimes should be maintained as close to natural as possible.
Where Environmental Reserves or Environmental Flow Requirements have been determined these should be strictly adhered to.

All effluent (including municipal, mining and industrial waste water) as well as acid mine drainage should be treated to required specifications before
release.

Stormwater flow should be managed to avoid damage to CBA2 areas.

Where CBA2s include floodplains (e.g. areas within the 1:100 year floodline), riperian areas (e.g. as a minimum, the 32m around rivers) or buffers around
wetlands, particular attention should applied to ensure that these remain in a natural state or are rehabilited to this state in order to maintain ecological
function. Do not permit infilling, excavation, drainage, hardened surfaces (including buildings and asphalt), intensive agriculture or any new developments
within a river or wetland.

Areas that are degraded or disturbed should be rehabilitated, through programmes such as Working for Water, Working for Wetlands and a systematic
alien vegetation eradication programme implemented. Rehabilitation work should be undertaken in a way which does not negatively impact on the survival
of threatened species.

ECOLOGICAL SUPPORT AREAS ONE (ESA1)

Maintain in an ECOLOGICALFUNCTIONAL STATE.

General Recommendations

Maintain in a functional state, avoid intensification of land-uses, and rehabilitate to a natural or semi-natural state where possible. In transformed areas
which are important for maintaining ecological processes, current land uses should be maintained, intensification of use (e.g. a transition from agriculture
to urban) should be avoided, and where possible areas should be rehabilitated.

No further loss of natural habitat should be allowed, and land in this category currently in a degraded state should be rehabilitated or restored to a natural
or semi-natural state once the current land-use has ceased;

Maintain current land uses where these play a role in supporting ecological processes;

Ensure land use changes do not impact negatively on ecological processes.

The maintenance of connectivity between CBAs, continued ecosystem functioning within the CBA corridors, and the prevention of degradation of adjacent
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Critical Biodiversity Areas must be achieved;

e After the CBA1ls, ESA1s should be prioritised for land care projects, Working for Water (WfW) and NGOs to direct their conservation projects, programmes
and activities;

e An Ecological Management Plan should be compiled where required for ESAs. EMP to include alien plant control, fire management etc.

Development Guidelines

Where infrastructure is proposed, the following guidelines should be implemented -

¢ Rezoning of properties to afford additional land-use rights that will result in increased impact on ecological processes should not be granted, unless
significant net conservation gains can be achieved, ecosystem functioning and connectivity of Ecosystem Support Areas (ESAs) will not compromised, and
biodiversity impacts with regard to species and habitats are of at an acceptable significance and mitigated where possible.

e Developments should be limited to existing developed / degraded footprints, where possible;

e Units carefully dispersed or clumped to achieve least impact, particularly with regard to impacts on ecological processes.

e Ecological Specialist to conduct the ecological assessment.

Where development proposals other than the preferred biodiversity-compatible land-uses are submitted in terms of the NEMA: EIA regulations or Land Use
Planning Ordinance (LUPO) for areas which remain intact:

e A Screening Exercise should be undertaken by a Biodiversity Specialist or Ecologist to verify the CBA map category on site.

e If the site is verified as an ESA, developments other than the preferred biodiversity-compatible land-uses should be carefully screened to ensure that
developments are planned and activities undertaken in a way that minimizes impact on ecological processes. Impacts should be mitigated.

e If the application is pursued they should be informed by a specialist biodiversity assessment.

In transformed areas which are still important for supporting ecological processes, the following guidelines should be implemented -

e Current land uses should be maintained, intensification of use (e.g. a transition from extensive agriculture to urban) should be avoided, and where possible
areas should be rehabilitated.

¢ Developments should be screened to ensure that they do not have an unacceptable impact on ecological processes.

Aquatic Ecosystems

e Water quality and flow regimes should be maintained as close to natural as possible.

e Where Environmental Reserves or Environmental Flow Requirements have been determined these should be strictly adhered to.

¢ All effluent (including municipal, mining and industrial waste water) as well as acid mine drainage should be treated to required specifications before
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release.
Stormwater flow should be managed to avoid damage to ESA areas.

Where ESAs include floodplains (e.g. areas within the 1:100 year floodline), riperian areas (e.g. as a minimum, the 32m around rivers) or buffers around
wetlands, partcular attention should applied to ensure that these remain in a natural state or are rehabilited to this state. In addition to avoiding land
transformation, other activities such as livestock access may need to be controlled and alien vegetation managed to avoid damage to banks. Do not permit
infilling, excavation, drainage, hardened surfaces (including buildings), intensive agriculture or any new developments within a river or wetland.

Areas that are degraded or disturbed should be rehabilitated, through programmes such as Working for Water, Working for Wetlands and a systematic
alien vegetation eradication programme implemented.

Creation of berms, roads, culverts, canalisation, channelisation, alien vegetation, impoundment, abstraction, well points, storm-water or other point source
inflows, irrigation return flows, grazing / trampling, agriculture, golf courses, suburban gardens, artificial deepening, and drainage, should be avoided where
possible within the 1:20 year floodline.

ECOLOGICAL SUPPORT AREAS TWO (ESA2)

Maintain existing and restore ECOLOGICAL FUNCTIONING

General Recommendations

Additional impacts on ecological processes should be avoided. In transformed areas, which are important for maintaining ecological processes, current land
uses should be maintained, intensification of use (e.g. a transition from agriculture to urban) should be avoided, and where possible areas should be
rehabilitated.

The maintenance of connectivity between CBAs, continued ecosystem functioning within the CBA corridors, and the prevention of degradation of adjacent
Critical Biodiversity Areas must be achieved;

In some cases the rehabilitation of ESA2s may be the suitable for land care projects, Working for Water (WfW) and NGOs to direct their conservation
projects, programmes and activities;

Development Guidelines

Where infrastructure is proposed, the following guidelines should be implemented -

Infrastructure should be designed to avoid additional impacts on ecological processes.

In transformed areas which are still important for supporting ecological processes, the following guidelines should be implemented -

Current land uses should be maintained, intensification of use (e.g. a transition from agriculture to urban) should be avoided, and where possible areas
should be rehabilitated;
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¢ Developments should be screened to ensure that they do not have an unacceptable impact on ecological processes.

Aquatic Ecosystems

e Water quality and flow regimes should be maintained as close to natural as possible.
¢ Where Environmental Reserves or Environmental Flow Requirements have been determined these should be strictly adhered to.

e All effluent (including municipal, mining and industrial waste water) as well as acid mine drainage should be treated to required specifications before
release.

e Stormwater flow should be managed to avoid damage to ESA2 areas.

¢ Where ESA2s include floodplains (e.g. areas within the 1:100 year floodline), riperian areas (e.g. as a minimum, the 32m around rivers) or buffers around
wetlands, partcular attention should applied to ensure that there is no additional impact on ecological functioning, and where possible these areas
rehabilited to improve ecological functioning. In addition to avoiding intensification of land use, other activities such as livestock access may need to be
controlled and alien vegetaion managed to avoid damage to banks. Do not permit infilling, excavation, drainage, hardened surfaces (including buildings),
intensive agriculture or any new developments within a river or wetland.

¢ Creation of berms, roads, culverts, canalisation, channelisation, alien vegetation, impoundment, abstraction, well points, storm-water or other point source
inflows, irrigation return flows, grazing / trampling, agriculture, golf courses, suburban gardens, artificial deepening, and drainage, should be avoided where
possible within the 1:20 year floodline.
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Recommendations

It is general practice to update the conservation every 3-5 years. With this
in mind we make the following recommendations for LEDET’s
consideration:

1.

The Product Name. The name of the conservation plan should be
change to “biodiversity assessment”. A conservation plan implies
that there is a spatial assessment, a spatial plan; and, a strategy to
implement the plan. What was conducted in this project was only the
spatial assessment. Changing the name would also bring the
terminology of the product in line with what is being used by other
provinces in South Africa.
Systematically Improve Key Dataset. Good data is the cornerstone
of a good biodiversity assessment and ultimately achieving the
conservation mandate of LEDET. It is imperative that LEDET have
strategies in place to formalize the collection and curation of essential
spatial data sets in preparation for future iterations of the assessment.
The three essential groups of data include:

a. Protected Area Register.

b. Land-cover Updates.

c. Biodiversity Inventory, Mapping and Monitoring.
Market the Product. In order for the CBA map to achieve its
objectives, the biodiversity assessment, CBA map and land-use
guidelines need to be used in land-use planning and decision making
processes. It is incumbent on LEDET to ensure that all spheres of
provincial government are aware of the plan and are encouraged to
use it in informing their planning processes.
Protected Area Expansion Strategy. This assessment provides an
excellent basis from which to develop a protected area expansion
strategy for the province. It is important to ensure that when such a
strategy is developed for the project that the data and analyses
conducted as part of this project are used as key informants in this
strategy.

Limpopo Conservation Plan v.2 Technical Report 2013

5.

LEDET Capacity. Given that spatial data and planning is a core
component of biodiversity conservation in the province it is
important that LEDET have GIS and spatial biodiversity planning
capacity within the department with the ability especially to collate
and manage the essential datasets required for planning.
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Appendix 1: Targets and their achievement for all biodiversity features

Feature Details Target Details Area (ha) per category Percentage target per category
Feature name
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MBCP 1- Protected 1351100 O 20639.9 0.0 19425.9 1213.9 0.0 20639.9 94 6 0 0 100 106
MBCP 2-Irreplaceable 136|100 O 4003.7 0.0 0.0 3862.2 141.5 4003.7 0 96 0 4 96 196
& |MBCP 3-Highly Significant 1371 60 O 84310.0 0.0 1230.6 124950.6 12324.9 2010.6 140516.7 1 148 15 2 150 315
% MBCP 4 - Important & Necessary 1381 30 O 41634.5 0.0 981.8 99999.3 33919.2 3881.5 138781.8 2 240 81 9 243 574
En Mpumalanga connection - Alignment across provincial boundaries 1391 80 O 52219.9 0.0 1894.2 51515.2 11430.9 434.5 65274.9 4 99 22 1 102 224
< |NPAES 1401 80 O 573198.5 0.0 0.4 575580.0 140917.8 0.0 0.0 716498.2 0 100 25 0 100 225
Northwest and Gauteng Alignment- Alignment across boundaries 1421 80 O 36241.7 0.0 4878.5 27301.5 12844.9 277.2 45302.1 13 75 35 1 89 200
Conservation farms and private nature reserves 178 | 60 0 287675.6 0.0 65.2 308936.6 46865.3 15666.4 14932.5 92993.3 479459.3 0 107 16 5 107 237
FEPA 100m 62 | 100 100 51917.2 51917.2 15315.7 35567.0 30.1 1004.3 51917.2 30 69 0 2 98 169
Other FEPA 100m 63 | 30 100 11806.1 39353.6 4381.6 26219.1 5990.4 2762.5 39353.6 37 222 51 23 259 555
FEPA 64 | 40 100  940554.2 2351385.4 584720.7 1061515.6 565101.7 140047.4 0.0 0.0 2351385.4 62 113 60 15 175 363
Phase2FEPA 65 | 30 100  218968.1 729893.6 115937.3 241710.8 242847.9 129397.5 0.0 0.0 729893.6 53 110 111 59 163 444
o |FEPAI12Buffer Skm clipped 66 | 60 100 1294018.2  2156697.0 563291.2 1056171.7 340766.0 196468.0 0.0 0.0 2156697.0 44 82 26 15 125 248
B |Wetland FEPA 67 | 100 100 25495.7 25495.7 3512.8 20458.6 26.9 1497.4 25495.7 14 80 0 6 94 180
E’ Wetland Clusters 68 | 100 100 63027.5 63027.5 5318.6 51677.4 7.0 6024.5 63027.5 8 82 0 10 90 182
Ramsar - Nyls Vlei 131 | 100 100 3923.2 3923.2 3860.7 62.4 3923.2 98 2 0 0 100 102
Revised High Water Yield Areas 141| 80 100  277169.0 346461.3 36946.6 176517.2 132997.5 0.0 346461.3 13 64 0 48 77 189
Nyls Vlei Support areas 286|100 O 26622.5 0.0 3981.0 20957.2 1323.0 361.4 26622.5 15 79 0 5 94 177
All natural wetlands 289| 0 100 0.0 56983.5 7953.8 40146.2 5011.1 3872.5 56983.5 na 0 na na na na
Buffer on large rivers - 1km 291 0 100 0.0 2594206.9 307758.3 1365722.1 471777.2 448949.2 0.0 2594206.9 na 0 na na na na
Non-Savanna Climate Refuge 123 | 80 100 18588.5 23235.7 1183.3 15849.6 6202.8 23235.7 6 85 0 33 92 210
o [Climate Refuge SANBI 124 | 60 100  421002.5 701670.9 98555.3 420926.1 95239.5 86950.0 0.0 701670.9 23 100 23 21 123 267
E’ EBAL1 - Areas supporting climate change resilience 174130 0 1158092.5 0.0 251555.7 2701162.9 529349.3 29551.9 9644.1 339044.3 3860308.3 22 233 46 3 255 536
S |EBA2- Areas supporting climate change resilience 1751 40 0 891016.0 0.0 205431.2 1684678.4 256977.0 6185.8 2947.3 71320.4 2227540.0 23 189 29 1 212 431
% EBA3 - Areas supporting climate change resilience 176 | 60 O 827043.6 0.0 171039.1 1072186.7 130294.1 3314.7 1571.5 0.0 1378406.1 21 130 16 0 150 296
E EBAGS - Areas supporting climate change resilience 1771 80 0 354233.4 0.0 76588.1 347841.8 17585.6 776.3 442791.7 22 98 5 0 120 223
©  |High value EBA areas - additional 187| 80 100  982722.6 1228403.3 1093918.6 134484.7 0.0 1228403.3 0 111 14 0 111 236
Ridges and Escarpment 290 O 100 0.0 2154937.1 182253.0 1409548.8 232959.2 184074.8 30702.7 115398.7 2154937.1 na 0 na na na na
é River Corridor 186 | 100 100 2382447.4 2382447.4 1208132.9 1113109.0 61205.5 0.0 2382447.4 51 47 3 0 97 147
Corridors and connectivity 283|100 100 3643037.5  3643037.5 3630595.4 12442.2 3643037.5 0 100 0 0 100 200
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Feature Details Target Details Area (ha) per category Percentage target per category
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World Heritage Site Core - Mapungubwe 1301100 O 30942.8 0.0 19776.1 9670.9 1495.9 30942.8 64 31 0 5 95 131
Undeclared Reserves 1321100 O 114598.1 0.0 98750.3 15453.1 0.0 394.7 0.0 114598.1 86 13 0 0 100 113
Waterberg Core - Biosphere core area 1331100 O 228830.8 0.0 77448.1 150084.1 0.0 1298.6 0.0 228830.8 34 66 0 1 99 166
PA Buffer 134| 50 100  555156.5 1110313.0 0.9 838216.4 272095.6 0.0 0.0 0.0 1110313.0 0 151 49 0 151 351
SANP Buffers 1791 60 100 442852.8 738088.0 34351.4 510632.4 181708.1 11396.1 0.0 738088.0 8 115 41 3 123 282
Kruger to Canyons - Biosphere 1801 30 O 534953.6 0.0 562729.4 687647.8 140849.0 141860.0  88035.3 162057.2 1783178.6 105 129 26 27 234 415
Vhembe - Biosphere 181 30 0 911988.0 0.0 489334.0 1129430.7 601659.1 215090.1  129765.2 474680.7 3039959.9 54 124 66 24 177 391
Waterberg - Biosphere 1821 30 O 195591.9 0.0 97626.2 388427.8 46986.8 18154.4 17027.9 83750.0 651973.0 50 199 24 9 249 480
" Extralark - IBA 188 80 100 3323.1 4153.9 0.1 4037.9 116.0 4153.9 0 122 3 0 122 247
; Vhembe Nature Reserve - IBA 189| 30 100 5982.6 19941.9 15328.3 4129.0 484.6 19941.9 256 69 0 8 325 402
'<u Waterberg System - IBA 190 30 100 106448.2 354827.5 76594.1 206255.8 48161.6 23816.0 0.0 0.0 354827.5 72 194 45 22 266 527
% Nyl River Floodplain - IBA 191| 30 100 13092.8 43642.7 3878.4 26869.6 2895.4 9999.4 0.0 0.0 43642.7 30 205 22 76 235 539
go Wolkberg Forest Belt - IBA 1921 30 100 105624.1 352080.5 63409.0 181396.0 24031.8 83243.7 0.0 0.0 352080.5 60 172 23 79 232 505
é Soutpansberg - IBA 193| 30 100  116991.8 389972.8 9582.2 258313.4 51961.1 70116.1 0.0 0.0 389972.8 8 221 44 60 229 554
Blouberg Vulture Colonies - IBA 194 | 30 100 10882.4 36274.5 13355.7 20237.1 1974.0 707.7 0.0 0.0 36274.5 123 186 18 7 309 519
Polokwane Nature Reserve - IBA 195| 30 100 799.5 2665.0 698.7 1948.4 3.7 14.2 2665.0 87 244 0 2 331 577
Blyde River Canyon - IBA 198 | 30 100 17239.4 57464.7 112.1 48204.3 2732.9 6415.4 0.0 0.0 57464.7 1 280 16 37 280 613
Loskop Dam Nature Reserve - IBA 199 | 30 100 531.3 1770.9 1673.5 89.2 8.2 1770.9 315 17 2 0 332 350
Blouberg Forest -NEMBA listed threatened (non-veg) 2641100 O 86.9 0.0 86.9 86.9 0 100 0 0 100 200
Malmani Karstlands -NEMBA listed threatened (non-veg) 265|100 O 14337.8 0.0 1172.1 13081.1 84.5 14337.8 8 91 0 1 99 191
Sekhukhune Mountainlands - NEMBA listed threatened (non-veg) 266|100 O 75902.7 0.0 75132.2 0.4 770.2 75902.7 0 99 0 1 99 199
Sekhukune Norite Bushveld - NEMBA listed threatened (non-veg) 267|100 O 37606.8 0.0 35668.1 1480.0 458.7 37606.8 0 95 0 4 95 194
Makapansgat WHS Zones 287 | 100 100 55522.2 55522.2 45091.8 9423.0 1007.4 55522.2 0 81 17 2 81 181
Dolomite 1251 50 O 104214.9 0.0 26847.4 141379.9 29456.3 10746.2 208429.9 26 136 28 10 161 336
@ |Centre of Endemism 0 126| 30 O 162500.4 0.0 3981.6 294173.3 125094.7 118418.5 0.0 541668.1 2 181 77 73 183 514
g Centre of Endemism 1 1271 30 0 190436.2 0.0 86821.9 358452.9 78178.5 111333.9 634787.2 46 188 41 58 234 522
& Centre of Endemism 2 1281 30 O 87976.7 0.0 58947.9 200203.7 20737.3 13366.7 293255.6 67 228 24 15 295 561
Forest 1291100 O 28743.8 0.0 14845.4 11205.6 1.3 2691.4 28743.8 52 39 0 9 91 139
Sekhukhune Eastern Plains Bushveld 256| 24 0 15059.2 0.0 30919.3 11068.5 20704.4 54.6 62746.8 0 205 73 137 205 622
£ [Sekhukhune Leolo Mountain Bushveld 257 | 24 0 4720.9 0.0 13594.2 5531.5 544.5 19670.2 0 288 117 12 288 705
S [sekhukhune Montane Grassland 258 24 0 7166.3 0.0 12565.2 7166.8 10127.6 29859.5 0 175 100 141 175 592
E Sekhukhune Mountain Bushveld 259124 0 25824.9 0.0 1818.3 60429.4 38806.0 6489.6 60.6 0.0 107603.9 7 234 150 25 241 650
£ |Sekhukhune Mountainlands 260| 24 0 22540.1 0.0 86893.2 6284.8 739.1 93917.1 0 386 28 3 386 802
E Sekhukhune Northern Plains Bushveld 261 | 24 0 35159.6 0.0 2165.0 40034.0 51715.1 52529.7 33.9 20.7 146498.5 6 114 147 149 120 530
& |sekhukhune Western Plains Bushveld 262| 24 0 14413.4 0.0 29680.7 4232.7 26116.5 7.8 183 60056.0 0 206 29 181 206 622
Sekhukune Norite Bushveld 263] 24 0 9297.8 0.0 36870.7 1408.0 462.1 38740.8 0 397 0 15 397 808
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Target Details
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Cathedral Mopane Bushveld 200| 19 0 5262.0 0.0 27694.4 0.0 0.2 27694.6 526 0 0 0 526 526
Central Sandy Bushveld 201] 19 0 208559.7 0.0 27920.4 429949.1 173041.0 111194.4  132879.4 222698.2 1097682.4 13 206 83 53 220 562
Dwaalboom Thornveld 202 | 19 0 78668.9 0.0 16788.1 110473.4 56789.6 10518.2 47208.6 172269.2 414047.0 21 140 72 13 162 388
Granite Lowveld 203 | 19 0 147665.5 0.0 6367.9 354202.4 93869.8 72360.3 87580.9 162805.3 777186.7 4 240 64 49 244 597
Gravelotte Rocky Bushveld 2041 19 © 6160.9 0.0 838.5 16192.1 1819.7 214.0 1399.5 11962.0 32425.7 14 263 30 3 276 572
Ironwood Dry Forest 205| 31 0 1441.5 0.0 4630.2 20.0 4650.1 321 1 0 0 323 324
Legogote Sour Bushveld 206 | 19 0 509.9 0.0 1.6 2302.3 380.0 2683.9 0 451 75 0 452 978
Leolo Summit Sourveld 207 | 24 0 489.0 0.0 1934.7 102.9 2037.7 0 39 21 0 3% 812
Limpopo Ridge Bushveld 208 | 19 0 52891.6 0.0 55166.6 146059.6 37085.9 795.7 1078.3 38190.5 278376.6 104 276 70 2 380 728
Limpopo Sweet Bushveld 2091 19 © 228098.1 0.0 6554.0 495342.3 263239.0 30157.8  40301.7 364921.7 1200516.5 3 217 115 13 220 566
Loskop Mountain Bushveld 2101 24 © 10777.9 0.0 3281.3 23934.1 9026.9 327 146.2 8486.7 44907.8 30 222 84 0 253 559
Loskop Thornveld 211] 19 0 12346.8 0.0 887.6 25835.6 14999.7 9381.8 2984.8 10893.7 64983.1 7 209 121 76 216 623
Lowveld Riverine Forest 212 31 0 2462.8 0.0 5324.7 1964.1 655.6 7944.4 216 80 0 27 29 402
Lowveld Rugged Mopaneveld 213 | 19 0 54656.6 0.0 91746.6 100034.9 32652.4 11914.5 29100.0 22217.8 287666.3 168 183 60 22 351 615
Lydenburg Montane Grassland 2141 24 0 292.5 0.0 844.7 374.0 1218.8 0 289 128 0 289 705
Lydenburg Thornveld 2151 24 0 11768.7 0.0 29737.7 17838.9 1459.4 03 49036.2 0 253 152 12 253 669
Madikwe Dolomite Bushveld 2161 19 © 4274.6 0.0 1011.8 18492.5 2499.2 448.2 6.1 40.0 22497.8 24 433 58 10 456 958
Makhado Sweet Bushveld 217 | 19 0 192160.1 0.0 1781.1 258612.9 201649.9 75027.2 132645.1 341652.5 1011368.8 1 135 105 39 136 414
Makuleke Sandy Bushveld 218 | 19 0 38911.1 0.0 70713.1 60400.0 34968.7 38664.6 7.3 41.6 204795.3 182 155 90 99 337 681
Mamabolo Mountain Bushveld 219 | 24 0 16074.4 0.0 4548.4 40561.0 11382.7 1701.3 633.6 8149.6 66976.7 28 252 71 11 281 614
Mopane Basalt Shrubland 220| 19 0 51387.2 0.0 270458.8 0.0 0.0 270458.8 526 0 0 0 526 526
Mopane Gabbro Shrubland 221119 0 5197.3 0.0 27354.4 0.0 27354.4 526 0 0 0 526 526
Musina Mopane Bushveld 222| 19 0 167241.4 0.0 17102.1 355049.2 275238.6 18458.7 13426.8 200942.3 880217.8 10 212 165 11 223 610
Northern Afrotemperate Forest 223] 31 0 121.2 0.0 268.0 3.6 12.2 107.2 391.1 0 221 3 0 221 445
Northern Escarpment Afromontane Fynbos 224127 0 54.7 0.0 0.0 202.6 202.6 0 370 0 0 370 741
Northern Escarpment Dolomite Grassland 225 | 27 0 642.7 0.0 427.4 1572.3 354.3 263 2380.3 67 245 55 4 311 615
§ Northern Escarpment Quartzite Sourveld 226 | 27 0 11503.7 0.0 12566.1 27649.1 13 2389.9 42606.4 109 240 0 21 350 611
= [Northern Lebombo Bushveld 27124 0 10682.7 0.0 44459.4 0.0 51.7 44511.1 416 0 0 0 416 417
% Northern Mistbelt Forest 228 30 0 7813.7 0.0 8692.7 15159.5 57.9 21289 6.5 26045.6 111 194 27 305 527
£ [Nwambyia-Pumbe Sandy Bushveld 229| 19 0 27133 0.0 14277.7 0.0 2.8 14280.5 526 0 0 0 526 526
Ohrigstad Mountain Bushveld 230| 24 0 43756.6 0.0 14845.0 138958.3 12390.6 12248.1 1903.6 1973.4 182319.0 34 318 28 28 351 725
Phalaborwa-Timbavati Mopaneveld 231] 19 0 26623.5 0.0 40620.5 53183.6 24742.9 2109.4 12049.2 7418.0 140123.6 153 200 93 8 352 653
Polokwane Plateau Bushveld 232119 0 84503.8 0.0 6187.6 145251.2 86946.1 32946.9 62513.7 110911.4 444757.0 7 172 103 39 179 493
Poung Dolomite Mountain Bushveld 233 | 24 0 21372.8 0.0 9292.9 72248.7 4399.1 3092.1 20.6 0.1 89053.5 43 338 21 14 382 755
Rand Highveld Grassland 234 24 0 19323.3 0.0 5382.4 27636.3 27358.0 20113.7 213 18 80513.6 28 143 142 104 171 560
Roodeberg Bushveld 235] 19 0 123402.6 0.0 28754.4 236319.0 43174.6 18552.0 54582.1 268105.4 649487.5 23 192 35 15 215 456
Sand Forest 236 | 31 0 457.7 0.0 1474.4 0.0 1.9 1476.3 322 0 0 0 322 323
Sekhukhune Montane Grassland 237124 0 13256.3 0.0 37324.7 7768.2 10141.5 55234.4 0 282 59 77 282 698
Sekhukhune Mountain Bushveld 238|124 0 54443.9 0.0 1020.3 153839.2 39008.0 27940.9 8.4 5032.9 226849.8 2 283 72 51 284 690
Sekhukhune Plains Bushveld 239 | 19 0 47990.7 0.0 2963.1 92951.0 779713 78676.3 0.5 20.7 252582.9 6 194 162 164 200 720
Soutpansberg Mountain Bushveld 240 | 24 0 99021.4 0.0 14691.1 283146.5 42869.8 71800.7 15.1 66.1 412589.3 15 286 43 73 301 703
Soutpansberg Summit Sourveld 241 24 0 2070.3 0.0 928.8 7401.1 259.0 373 8626.1 45 357 13 2 402 774
Springbokvlakte Thornveld 242 19 0 117313.9 0.0 3184.1 123621.2 71006.9 88929.3 205596.0 125104.0 617441.4 3 105 61 76 108 350
Strydpoort Summit Sourveld 243124 0 6438.7 0.0 4117.4 19635.9 3074.7 26828.0 64 305 48 0 369 722
Subtropical Alluvial Vegetation 244131 0 17709.4 0.0 25988.4 20864.6 984.0 7093.8 1670.5 525.8 57127.1 147 118 6 40 265 428
Subtropical Freshwater Wetlands 245 | 24 0 2706.9 0.0 880.4 10081.3 87.0 212.0 18.1 0.0 11278.7 33 372 3 8 405 788
Subtropical Salt Pans 246 | 24 0 109.1 0.0 215.3 179.5 59.8 454.6 197 164 0 55 362 581
Tsende Mopaneveld 247 | 19 0 101340.2 0.0 361962.3 60023.7 33131.4 13697.2 24015.6 40539.1 533369.4 357 59 33 14 416 522
Tshokwane-Hlane Basalt Lowveld 2481 19 0 665.0 0.0 3499.8 0.0 3499.8 526 0 0 0 526 526
Tzaneen Sour Bushveld 2491 19 0 64892.5 0.0 9103.4 115735.7 29336.9 80518.4 50846.7 55998.4 341539.3 14 178 45 124 192 540
VhaVenda Miombo 250 30 0 10.0 0.0 335 335 0 333 0 0 333 667
Waterberg-Magaliesberg Summit Sourveld 251 24 0 12018.8 0.0 12499.5 32058.6 5281.1 83.3 155.8 50078.3 104 267 a4 1 371 682
Waterberg Mountain Bushveld 252 | 24 0 211669.8 0.0 51166.8 590780.7 102053.8 15957.6 7459.9 114538.6 881957.4 24 279 48 8 303 638
Western Sandy Bushveld 253 | 19 0 103518.6 0.0 28596.1 251378.2 54914.9 5109.9 6993.4 197842.1 544834.5 28 243 53 5 270 571
Wolkberg Dolomite Grassland 254127 0 7052.5 0.0 11636.7 13344.5 1139.2 26120.4 165 189 0 16 354 560
Woodbush Granite Grassland 255 | 27 0 11021.6 0.0 733.0 14766.8 210.8 25110.0 40820.7 7 134 2 228 141 504
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LCP_Pyxicephalus_adspersus_manzones CBA 69 | 80 0 7883.2 0.0 521.3 7213.1 145.5 386.0 1025.6 562.6 9854.0 7 91 2 5 98 196
LCP_Crocodylus_niloticus_manzones CBA 70 | 80 0 37980.6 0.0 3911.7 39485.4 1882.3 1766.4 45.7 384.4 47475.8 10 104 5 5 114 228
LCP_Euphorbia_groenewaldii_manzones CBA 71| 80 0 1405.0 0.0 1448.5 4.5 254.5 48.8 1756.3 0 103 0 0 103 207
LCP_Platysaurus_i_inopinus_manzones CBA 72|18 0 4928.9 0.0 2190.4 3587.5 3.9 379.3 6161.1 44 73 0 0 117 190
LCP_Platysaurus_i_inopinus_manzones ESA 73| 30 0 13118.8 0.0 3073.2 21817.0 4101.0 101.6 770.5 13866.1 43729.3 23 166 31 1 190 388
LCP_Platysaurus_monotropis_manzones ESA 741 30 0 6513.3 0.0 4384.9 15311.1 1909.3 105.6 21710.9 67 235 29 2 302 568
LCP_Platysaurus_monotropis_manzones CBA 75| 80 0 1005.7 0.0 1150.0 15.7 91.3 1257.1 0 114 2 0 114 230
LCP_Platysaurus_monotropis_manzones ESA 76| 30 0 9210.9 0.0 18086.1 4695.2 226.8 1553.9 6141.1 30703.2 0 196 51 2 196 446
LCP_Platysaurus_o_fitzsimonsi_manzones CBA 77|18 0 742.4 0.0 36.7 883.8 6.2 1.2 928.0 5 119 0 1 124 244
LCP_Platysaurus_o_fitzsimonsi_manzones ESA 78 | 30 0 10079.4 0.0 1482.7 17920.9 5355.1 287.6 502.4 8049.4 33598.2 15 178 53 3 193 426
Butterflies Threatened 79 {100 O 222.8 0.0 35.3 148.2 39.2 222.8 16 67 0 18 82 167
CRand EN plants 80 |100 O 611.8 0.0 117.9 439.2 53.7 1.0 611.8 19 72 0 9 91 172
VU plants Aloe monotropa |.Verd. 81| 50 O 3.1 0.0 6.3 6.3 0 200 0 200 400
VU plants Asparagus fourei (Oberm.) Fellingham & N.L.Mey. 82| 5 o0 9.4 0.0 18.8 18.8 0 200 0 0 200 400
VU plants Asparagus hirsutus S.M.Burrows 8|5 o0 9.4 0.0 12.6 17 4.6 189 0 133 18 49 133 333
VU plants Barleria dolomiticola M.Balkwill & K.Balkwill 8 | 50 o0 6.3 0.0 9.4 3.1 12.5 150 50 0 0 200 250
VU plants Bowiea volubilis Harv. ex Hook.f. subsp. volubilis 8| 50 0 9.4 0.0 3.1 12.5 3.1 18.8 33 133 0 0 167 300
VU plants Brachystelma minor E.A.Bruce 86 | 50 O 4.7 0.0 6.3 3.1 9.4 133 67 0 0 200 267
VU plants Brachystelma parvulum R.A.Dyer 8715 o0 31 0.0 6.3 6.3 0 200 0 0 200 400
VU plants Brachystelma setosum Peckover 8| 50 0 1.6 0.0 3.1 3.1 0 200 0 0 200 400
VU plants Ceropegia cimiciodora Oberm. 89 | 50 0 11.0 0.0 31 18.8 22,0 29 171 0 0 200 371
VU plants Ceropegia stentiae E.A.Bruce 90 | 50 0 31 0.0 6.3 6.3 0 200 0 0 200 400
VU plants Cheilanthes deltoidea Kunze subsp. silicicola 91150 O 16 0.0 31 31 0 200 0 0 200 400
= |VU plants Commelina rogersii Burtt Davy 92| 5 o0 6.3 0.0 31 6.3 3.1 12.5 50 100 0 0 150 250
E VU plants Corchorus psammophilus Codd 93|50 o0 6.3 0.0 9.4 3.1 12.5 0 150 50 0 150 350
'E VU plants Cucumis humifructus Stent 94 | 50 0 7.8 0.0 9.4 2.5 0.6 31 15.7 0 120 32 8 120 280
& |VUplants Cullen holubii (Burtt Davy) C.H.Stirt. 95|50 o0 7.8 0.0 31 111 0.5 1.0 15.7 40 141 6 13 181 341
E VU plants Cyphostemma hardyi Retief 9% | 50 O 4.7 0.0 31 3.1 3.1 9.4 67 67 67 0 133 267
% VU plants Cyrtanthus junodii P.Beauv. 97| 50 o0 1.6 0.0 31 0.0 3.1 200 0 0 0 200 200
g VU plants Dicliptera fionae K.Balkwill 98| 50 o0 1.6 0.0 31 3.1 0 200 0 0 200 400
F |VU plants Dioscorea sylvatica Eckl. 9|5 0 19.1 0.0 31 31.8 31 38.1 16 167 16 0 184 367
VU plants Diplolophium buchananii 100 50 O 1.6 0.0 31 3.1 0 200 0 0 200 400
VU plants Disa aristata H.P.Linder 101 | 50 0 3.0 0.0 6.0 0.0 6.0 200 0 0 0 200 200
VU plants Elytrophorus globularis Hack. 102] 50 O 31 0.0 6.3 6.3 0 200 0 0 200 400
VU plants Eulophia coddii A.V.Hall 103| s0 0 4.7 0.0 5.2 4.2 9.4 110 90 0 0 200 290
VU plants Gladiolus sekukuniensis P.J.D.Winter 104 50 O 3.1 0.0 6.3 6.3 0 200 0 0 200 400
VU plants Huernia nouhuysii I.Verd. 105 50 O 6.3 0.0 12.5 12.5 0 200 0 0 200 400
VU plants Hypodematium crenatum (Forssk.) Kuhn 106 50 O 1.6 0.0 3.1 0.0 31 200 0 0 0 200 200
VU plants Jamesbrittenia bergae P.Lemmer 107 S0 0 11.2 0.0 225 22,5 0 200 0 0 200 400
VU plants Ledebouria dolomiticola S.Venter 108 50 O 1.6 0.0 3.1 3.1 0 200 0 0 200 400
VU plants Lithops coleorum S.A.Hammer & Uijs 109 50 O 1.6 0.0 3.1 3.1 0 200 0 0 200 400
VU plants Marsilea farinosa Launert subsp. arrecta J.E.Burrows 1101 50 0 16 0.0 31 31 0 200 ] 0 200 400
VU plants Ocotea kenyensis (Chiov.) Robyns & R.Wilczek 111 S0 0 6.3 0.0 3.1 6.3 3.1 12.5 50 100 0 50 150 300
VU plants Oryza longistaminata A.Chev. & Roehr. 112 50 0 6.3 0.0 3.1 6.3 31 12.5 50 100 0 0 150 250
VU plants Plectranthus porcatus Van Jaarsv. & P.J.D.Winter 113 50 ©0 4.7 0.0 9.4 9.4 0 200 0 0 200 400
VU plants Polygala sekhukhuniensis 114 50 0 20.4 0.0 3.1 18.9 5.3 13.5 40.8 15 92 26 66 108 292
VU plants Prunus africana (Hook.f.) Kalkman 1151 50 0 17.3 0.0 3.1 15.0 13.2 31 34.5 18 87 0 77 105 269
VU plants Rhynchosia vendae C.H.Stirt. 116 50 0 9.4 0.0 8.4 4.5 31 2.7 18.8 89 48 33 29 138 248
VU plants Sartidia jucunda (Schweick.) De Winter 1171 50 0 7.8 0.0 3.1 12.5 15.7 40 160 0 0 200 360
VU plants Searsia batophylla (Codd) Moffett 1181 50 0 424 0.0 52.6 10.9 213 84.7 0 124 26 50 124 324
VU plants Streptocarpus longiflorus 119 50 0 3.4 0.0 6.9 6.9 0 200 0 0 200 400
VU plants Thesium davidsonae Brenan 120 50 O 5.0 0.0 3.1 6.8 10.0 63 137 0 0 200 337
VU plants Thesium gracilentum N.E.Br. 121 50 O 4.7 0.0 6.3 31 9.4 133 67 0 0 200 267
VU plants Zantedeschia jucunda Letty 122 50 0 11.0 0.0 15.7 4.3 2.0 22.0 0 143 39 18 143 343
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Feature Details

Target Details

Area (ha) per category

Percentage target per category

Feature name
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African Finfoot 143 | 30 0 44911.9 0.0 12346.6 70913.7 12353.9 28882.2 8838.7 16371.2 149706.3 27 158 28 64 185 435
African Grass-Ow! 144130 o0 5107.6 0.0 32285 8182.1 1294.0 2920.6 900.4 499.8 17025.3 63 160 25 57 223 466
African Marsh-Harrier 145 30 0 15957.6 0.0 32285 26274.8 12540.0 7046.9 3128.3 973.6 53192.0 20 165 79 44 185 472
Bateleur 146 | 30 0 403815.6 0.0 761727.1 356822.2 97435.1 17546.8 16690.3 95830.3 1346051.9 189 88 24 4 277 394
Blue Crane 147| 30 0 18890.7 0.0 2942.1 38034.2 7165.2 7068.6 4427.9 3331.0 62969.0 16 201 38 37 217 494
Cape Parrot 148 | 30 0 16496.5 0.0 6917.8 233149 342.1 24413.6 54988.5 42 141 2 148 183 475
Cape Vulture 1491 30 © 418502.6 0.0 281302.1 549681.6 179941.4 56149.6 82302.2 245632.0 1395008.8 67 131 43 13 199 386
Corn Crake 150 | 30 0 7061.9 0.0 11146.9 4503.6 1477.4 543.8 256.6 5611.4 23539.6 158 64 21 8 222 314
Denham's Bustard 1511 30 O 20920.5 0.0 3319.6 44197.1 3054.0 3883.4 5610.8 9670.2 69735.1 16 211 15 19 227 472
Eurasian Bittern 152 | 30 0 2336.5 0.0 32285 3734.0 139.4 543.8 142.4 7788.2 138 160 6 23 298 487
Grey Crowned Crane 153130 O 9143.3 0.0 7817.0 15783.5 1779.5 4222.4 716.0 159.1 30477.5 85 173 19 46 258 496
Hooded Vulture 154 | 30 0 182254.9 0.0 370456.5 141519.2 37380.3 7964.8 13672.2 36523.2 607516.3 203 78 21 4 281 383
Kori Bustard 1551 30 O 163757.1 0.0 300484.6 134812.7 34432.2 8635.0 5955.1 61537.4 545857.0 183 82 21 5 266 374
Lappet-faced Vulture 156 | 30 0 220932.4 0.0 418421.8 162200.1 55334.7 13767.7 16476.2 70240.7 736441.2 189 73 25 6 263 367
Lesser Kestrel 157 | 30 0 136084.7 0.0 33037.9 125981.7 57971.5 52910.2 106823.8 76890.4 453615.5 24 93 43 39 117 291
Martial Eagle 1581 30 O 349794.8 0.0 516957.1 333223.1 108393.8 27134.6 40614.5 139659.5 1165982.6 148 95 31 8 243 377
Pel's Fishing-Owl 159 | 30 0 23992.0 0.0 41798.0 34951.6 1600.1 1237.3 386.4 79973.5 174 146 7 5 320 477
Pink-backed Pelican 60| 30 O 7732.6 0.0 17301.0 5661.7 494.3 780.5 1516.1 217 25775.2 224 73 6 10 297 387
Saddle-billed Stork 161 | 30 0 166100.7 0.0 403031.1 97830.8 22468.1 6478.0 11293.1 12567.8 553669.0 243 59 14 4 302 378
Secretarybird 162|130 O 146767.1 0.0 143345.5 149044.0 63562.9 31565.0 36389.6 65316.6 489223.6 98 102 43 22 199 366
T |southern Bald Ibis 163 | 30 0 14191.4 0.0 10371.9 25213.4 2648.3 1702.7 2264.7 5103.7 47304.7 73 178 19 12 251 459
Southern Ground-Hornbill 164 | 30 0 193467.6 0.0 490478.5 77581.9 43260.6 10008.9 3071.0 20491.0 644892.0 254 40 22 5 294 361
Tawny Eagle 165| 30 0 288774.0 0.0 522356.5 270580.2 63993.3 17116.6 18085.7 70447.8 962580.1 181 94 22 6 275 39
'L:— White-backed Night-Heron 166 | 30 0 21330.2 0.0 31152.9 27711.7 1724.8 27159 3554.3 4241.2 71100.8 146 130 8 13 276 427
% White-backed Vulture 167 | 30 0 560998.3 0.0 743450.9 556761.9 215654.8 56338.8 71605.3 226182.6 1869994.3 133 99 38 10 232 379
;‘.,_ White-bellied Khoraan 168 | 30 0 28860.8 0.0 1720.3 30663.5 19018.3 5859.0 15560.0 23381.6 96202.7 6 106 66 20 112 305
© |White-headed Vulture 169] 30 © 148759.1 0.0 406897.7 48105.5 18944.5 3200.1 9068.5 9647.4 495863.7 274 32 13 2 306 353
Yellow-billed Oxpecker 170 | 30 0 156257.7 0.0 462529.5 37833.5 13026.6 3609.2 2009.6 1850.7 520859.1 296 24 8 2 320 355
Yellow-breasted Pipit 1711 30 O 104.7 0.0 3333 15.8 349.1 0 318 0 15 318 652
£ [Blou Swael 172 | 30 0 8665.1 0.0 1153.4 9169.3 24.3 18536.7 28883.7 13 106 0 214 119 439
Wattled Crane 173] 30 0 83181.4 0.0 132544.2 130107.5 11017.1 91.9 3510.7 277271.4 0 159 156 13 159 488
Wild Dog 183 | 30 0 21535.0 0.0 5874.9 38206.6 9569.9 2706.8 1797.0 13628.2 71783.5 27 177 44 13 205 439
Cheetah 184 | 30 0 32044.8 0.0 6161.1 42459.3 27888.4 1805.3 2450.7 26051.2 106815.9 19 132 87 6 152 377
Acacia ormocarpoides P.J.H.Hurter 269|100 O 3.1 0.0 3.1 3.1 0 100 0 0 100 200
Aneilema longirrhizum Faden 270|100 O 3.1 0.0 3.1 3.1 0 100 0 100 200
Asparagus candelus S.M.Burrows 271)1100 O 3.1 0.0 3.1 3.1 0 100 0 0 100 200
Asparagus hirsutus S.M.Burrows 2721100 O 15.6 0.0 12.5 3.1 15.6 0 80 0 20 80 180
Asparagus sekukuniensis (Oberm.) Fellingham & N.L.Mey. 273|100 O 9.4 0.0 11 8.3 9.4 12 88 0 0 100 188
Combretum sp. (new species) 2741100 O 31 0.0 31 3.1 0 100 0 0 100 200
Lydenburgia cassinoides N.Robson 275|100 O 31 0.0 31 3.1 0 100 0 0 100 200
E. brevifoliolatus 2761100 O 732.4 0.0 732.4 732.4 0 100 0 0 100 200
E. dolomiticus 2771100 O 5201.9 0.0 1873.6 33283 5201.9 36 64 0 0 100 164
E. dyerianus 2781100 O 617.8 0.0 36.0 581.8 617.8 6 94 0 0 100 194
E. eugene-maraisi 2791100 O 7313.0 0.0 4443.4 2843.2 26.4 7313.0 61 39 0 0 100 139
E. hirsutus 280|100 O 2337.1 0.0 2102.3 234.8 2337.1 0 90 10 0 90 190
E. laevifolius 2811100 O 1390.0 0.0 0.7 1385.6 3.7 1390.0 0 100 0 0 100 200
E. paucidentatus 2821100 O 380.7 0.0 380.7 380.7 0 100 0 0 100 200
E. transvenosus 283|100 O 14409.7 0.0 2542.4 11119.6 671.3 76.4 14409.7 18 77 0 5 95 177
E.inopinus 2841100 O 8724.6 0.0 8338.6 386.0 8724.6 0 9% 0 4 9% 196
Vulture Colony 1km Buffer 285)100 O 1256.1 0.0 320.8 692.1 13.9 229.2 1256.1 26 55 0 1 81 137
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Appendix 2: Protected Areas in Limpopo

RESERVE NAME MANAGEMENT TYPE SOURCE HECTARES
Entabeni DAFF Provincial Nature Reserve NBA2011 12052.5
Skelmwater DAFF Declared Forest Reserve DAFF 4.1
Roodewal DAFF Declared Forest Reserve DAFF 594.5
Ratombo DAFF Declared Forest Reserve DAFF 190.4
Grootbosch DAFF Declared Forest Reserve DAFF 4797.2
Entabeni DAFF Declared Forest Reserve DAFF 1228.9
Matiwa DAFF Declared Forest Reserve DAFF 42.6
Moutse Ex MTPA to be transferred to LEDET Provincial Nature Reserve LEDET2013 1550.8
Kwaggavoetpad Ex MTPA to be transferred to LEDET Provincial Nature Reserve LEDET2013 7245.9
Hetbad Ex MTPA to be transferred to LEDET Provincial Nature Reserve LEDET2013 699.7
Letaba Ranch LEDET Provincial Nature Reserve LEDET2013 29565.5
Lekgalameetse LEDET Provincial Nature Reserve LEDET2013 18728.4
Wolkberg LEDET Provincial Nature Reserve LEDET2013 20453.0
Thabina LEDET Provincial Nature Reserve LEDET2013 1636.9
Mogol Dam LEDET Provincial Nature Reserve LEDET2013 5124.8
Bewaarkloof LEDET Provincial Nature Reserve LEDET2013 22713.9
Bulwer LEDET Provincial Nature Reserve LEDET2013 3437.2
Wonderkop LEDET Provincial Nature Reserve LEDET2013 14471.6
Witvinger LEDET Provincial Nature Reserve LEDET2013 4503.1
Potlake LEDET Provincial Nature Reserve LEDET2013 2787.9
Nzhelele LEDET Provincial Nature Reserve LEDET2013 2125.0
Nwanedi LEDET Provincial Nature Reserve LEDET2013 8209.2
Mojadji LEDET Provincial Nature Reserve LEDET2013 305.4
Messina LEDET Provincial Nature Reserve LEDET2013 4983.1
Manombe LEDET Provincial Nature Reserve LEDET2013 1388.4
Makuya LEDET Provincial Nature Reserve LEDET2013 13246.3
Manthrombi LEDET Provincial Nature Reserve LEDET2013 611.1
Leswena LEDET Provincial Nature Reserve LEDET2013 1611.9
Ebenezer Dam LEDET Provincial Nature Reserve LEDET2013 79.6
Botanical Gardens LEDET Provincial Nature Reserve LEDET2013 64.8
Nylsvlei + Vogelfontein LEDET Provincial Nature Reserve LEDET2013 3981.0
Turfloop LEDET Provincial Nature Reserve LEDET2013 554.8
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RESERVE NAME MANAGEMENT TYPE SOURCE HECTARES
Rust De Winter LEDET Provincial Nature Reserve LEDET2013 1664.8
Moletjie LEDET Provincial Nature Reserve LEDET2013 244.1
Hans Merensky LEDET Provincial Nature Reserve LEDET2013 5105.9
Malebocho LEDET Provincial Nature Reserve LEDET2013 4759.6
Machaka LEDET Provincial Nature Reserve LEDET2013 856.4
Langjan LEDET Provincial Nature Reserve LEDET2013 4759.2
Happy Rest LEDET Provincial Nature Reserve LEDET2013 2238.8
Doorndraai Dam LEDET Provincial Nature Reserve LEDET2013 6847.2
Brackenridge LEDET Provincial Nature Reserve LEDET2013 51.9
Blouberg LEDET Provincial Nature Reserve LEDET2013 9349.4
Atherstone LEDET Provincial Nature Reserve LEDET2013 23286.1
Schuinsdraai LEDET Provincial Nature Reserve LEDET2013 9590.2
Mphaphuli LEDET Provincial Nature Reserve LEDET2013 1029.5
Lillie LEDET Provincial Nature Reserve LEDET2013 36.0
Bothasvlei LEDET Provincial Nature Reserve LEDET2013 1514.7
Percy Fyfe LEDET Provincial Nature Reserve LEDET2013 2948.2
Dnyala LEDET Provincial Nature Reserve LEDET2013 7977.0
Masebe LEDET Provincial Nature Reserve LEDET2013 4400.2
Wolkbergcaves LEDET Provincial Nature Reserve LEDET2013 1467.6
Tzanneen Dam LEDET Provincial Nature Reserve LEDET2013 1835.2
Makapan Valley WHS LEDET WHS ALS 2215.2
Loskop Dam Mpumalanga Tourism and Parks Agency Provincial Nature Reserve NBA2011 1775.0
Ss Skosana Mpumalanga Tourism and Parks Agency Provincial Nature Reserve NBA2011 119.2
Motlatse Canyon Mpumalanga Tourism and Parks Agency Provincial Nature Reserve NBA2011 1702.4
Madikwe North West Parks Board Provincial Nature Reserve NBA2011 4878.5
Pietersberg Polokwane Local Municipality Local Authority Reserve LEDET2013 1753.0
Marakele NP South African National Parks National Park NBA2011 64632.2
Kruger NP South African National Parks National Park NBA2011 986592.5
Mapungubwe NP South African National Parks National Park NBA2011 20006.5
Mapungubwe WHS South African National Parks WHS ALS 8648.8
Total 1367 044
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Appendix 3: Data Dictionary

Output Layers

Feature Dataset Data Type Source Comment
CBA layer simplified for LIM_CBA&ESA v2 Polygon LEDET LCPv2 / CBA layer dissolved and with legend file for use in GIS and cartography
viewing and maps Shapefile ECOSOL (2013)
CBA layer with all attributes LIM_CBA__v2 look | Polygon LEDET LCPv2 / CBA layer with all attributes intact for look up purposes in GIS
intact for look up purposes up Shapefile ECOSOL (2013)
Planning Unit Layer used in Planning Units v2 Polygon LEDET LCPv2 / Planning Unit Layer used in Marxan, useful summary layer for features
Marxan Shapefile ECOSOL (2013) used in planning
Input Layers
Feature Dataset Data Type Source Comment
Protected Area Layer for PA_LIMP_v2 Shapefile LEDET modified Updated PA layer from Province provided by LEDET, edited by ECOSOL.
Province Polygon by Ecosol (2013) National Protected Areas and WHS were added to the provincial dataset.
Detailed Land Cover LC2_LIMP GRID Global Terra Used to generate simplified land cover table of statistics
Image (2012)
Simplified Land Cover LC1_LIMP GRID Ecosol based on Reclassified GTI land cover (Non Natural, Natural, Degraded). Non natural
GTI (2012) units were included as planning units, but were considered to be
unavailable in the Marxan analysis. Non natural units could nevertheless
still be identified as Ecological Support Areas.
Limpopo local catchments LIMP_Catch Shapefile Ecosol based on Local fine-scale catchments (i.e. sub-units of FEPA catchments.
Polygon GDEM 30m
(2013)
Cadastres Farm cadastres Shapefile Surveyor General | Note that only farm cadastres (farm portions) and not urban erven were
Polygon (2006) used.
Ecological process layers linked | Planning_units2.sh | GRID Holness Developed based on NBA 2011 analysis.
to climate change resilience p in the field EBA
and adaptation
Low proximity to impacts Planning_units2.sh | GRID Ecosol based on Developed based on Limpopo land cover, low cost for high distance areas.
(including urban areas) p in the field AWAY GTI (2012)
Distance to roads Planning_units2.sh | GRID Ecosol (2013) Developed based on Limpopo roads layer, low cost for high distance areas.
p in the field
ROADS10
Mining rights or known Planning_units2.sh | Shapefile LCPv1 -MetroGIS | Mining areas form LCPv1, converted to grid for inclusion as high cost in
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Input Layers

Feature Dataset Data Type Source Comment
mineral deposits p in the field MINE | Polygon (2009) cost surface
Degraded areas (gullies and Planning_units2.sh | GRID ARC erosion Eroded areas, converted to grid for inclusion as high cost in cost surface
erosion) p in the field SED. (2006) and DAFF
gullies map
(2012)
Corridors Corridors & Shapefile Ecosol (2013) Developed based on Limpopo corridor layer, included as low cost areas.
Connectivity.shp Polygon
Vegetation types Vegetation_types_ | Shapefile SANBI (2006), SANBI vegetation map with updated habitat units
v2.shp Polygon LEDET (2013)
FEPA Rivers (1:500 000) — NFEPA_Rivers_1:50 | Shapefile CSIR - BGIS (2011) | Priority River Reaches with 100m buffer
Phase One FEPAs 0k Polyline
FEPA Rivers (1:500 000) — NFEPA_Rivers_1:50 | Shapefile CSIR - BGIS (2011) | Other FEPA river types (Phase 2 FEPAs, Fish FSAs and Fish Corridors)
Other FEPA types 0k Polyline excluding upstream areas.], with 100m buffer
FEPA Sub quaternary River FEPAs Shapefile CSIR - BGIS (2011) | Priority Sub quaternary catchments
catchments Polygon
FEPA Rivers (1:500 000) NFEPA_Rivers_1:50 | Shapefile CSIR - BGIS (2011) | Priority reaches (both FEPA and Phase 2 FEPA) with 5km buffer, clipped to
0k Polyline the applicable FEPA catchment
FEPA Wetlands FEPA Wetlands Shapefile CSIR - BGIS (2011) | Priority wetlands
Polygon
FEPA Wetland Clusters FEPA Wetland Shapefile CSIR - BGIS (2011) | Priority wetlands
Clusters Polygon
Other natural non-FEPA National Wetlands | Shapefile CSIR - BGIS (2011) | Other natural wetlands
Wetlands Inventory Polygon
Strategic water source areas ProEcoServ GRID CSIR (2013) Strategic water source areas for RSA - Revised version of High Water Yield
for RSA Areas
Expert herpetological data Shapefile LEDET (2013) Expert identified priority areas for specific reptiles and amphibians,
Polygon provided by Vincent Egan.
Butterflies Butterflies_buffere | Shapefile SANBI (2013) Point data buffered by 100m. All PU with confirmed records of CR and EN
d Polygon species were included.
Plants SANBI Plants SANBI Shapefile SANBI (2013) Point data buffered by 100m. All PU with confirmed records of CR and EN
Polygon species were included.
Plants MTPA, LEDET, Additional Plants Shapefile M.Lotter, J. Point data buffered by 100m, key locations for focal threatened plant
Herbarium, JB and ML Polygon Burrows, LEDET, including cycads.
MTPA (2013)
Birds Birds SABAP2 + Shapefile SABAP2 (2013) CR, End and Vu plus species of special concern. Pentad linked spreadsheet
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Input Layers

Feature Dataset Data Type Source Comment
Birds LCPv1 Polygon and LCPv1 - converted to shapefile

Vulture data Vulture Colonies Polygon Birdlife (2013) Vulture colony data points buffered by 1km

Shapefile
EWT Cheetah and Wild Dog EWT Cheetah & Polygon EWT Identified sightings of free-range cheetah and wild dog, point data
observations Wild Dog Shapefile buffered by 1km
Forest species assemblage and | Indigenous forest Polygon DWATF (2013) Forest used as a proxy for Cape Parrot and other forest associated species
process Shapefile and processes
Climate Change refugia & Biome stability & Polygon SANBI / Holness Identified SANBI climate refuge areas + The analysis of biome climate
biome stability climate change Shapefile (2012) envelopes was used to identify areas of non-savanna habitat types which

refugia remain stable in the short (50year) and long term (100 year)
Areas supporting climate Climate change Polygon SANBI / Holness These area areas of high diversity, topographic diversity, strong
change resilience resilience Shapefile (2012) biophysical gradients (e.g. altitude, rainfall or temperature), climate
refugia (kloofs & south facing slopes), and river corridors.

Conservation farms and CA_LIMP Shapefile LEDET (2013) Informal conservation areas, with some known missing sites (e.g.
private nature reserves Polygon Welgevonden/ Sterkfontein) added.
Important bird areas (IBA) LIMP_IBAs Shapefile Birdlife with IBAs on intact habitat, modified as per workshop between BL and ECOSOL

Polygon modifications

Ecosol (2013)

Geological features linked to Dolomite Shapefile MetroGIS LCPv1 Mostly covered by other features, this layer is included for continuity
biodiversity and key Polygon (2009) between LCPv1 and LCPv2
hydrological processes —
dolomite
Plant centres of endemism Plant Endemism Shapefile MetroGIS LCPv1 Plant centres of endemism features individually included

Polygon (2009)
Ramsar Sites Ramsar Shapefile Various Features separately included

Polygon
Biospheres Various Shapefile Various Biospheres individually included

Polygon
Buffers around Protected PA_ buffers Shapefile Ecosol (2013) 5km buffer around nature reserves, and 10km around National parks
Areas Polygon except where more specific buffers have been identified.
NPAES area expansion SANBI focus areas Shapefile SANBI (2011) Note that the focus areas were clipped by available units.
priorities layer Polygon
Provincial Conservation plan Gauteng Shapefile BGIS - GDARD - Alignment of priorities across provincial boundaries
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Input Layers

Feature Dataset Data Type Source Comment
Polygon ECOSOL
Provincial Conservation plan Northwest Shapefile BGIS -ECOSOL Alignment of priorities across provincial boundaries
Polygon
Features from previous MBCPv1 Shapefile MTPAv1(2007) Features identified at a fairly fine scale and using good data.
conservation plan in areas Polygon
which were in Mpumalanga
MBCP
Limpopo Ecological Corridors Corridors and Vector Ecosol (2013) New least cost pathway corridor network developed.
layer connectivity.shp developed
from grid
River corridors based on FEPA | NFEPA_Rivers_1:50 | Shapefile CSIR - BGIS (2011) | All river reaches on rivers of order 3 and above, buffered by 100m.
Rivers 0k Polyline Non-available river corridor areas assigned to ESA.
Ridges and Escarpment Ridges Polygon MetroGIS LCPv1 Mostly covered by other features, this layer is included for continuity
Shapefile (2009) between LCPv1 and LCPv2
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