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A science-based spatial 
framework for defensible 

EIA decision-making

It provides best-available scientific evidence to support:
• Early environmental screening
• Identification of fatal flaws and high-risk sensitivities
• Consistent interpretation of biodiversity significance across EIAs
• Legally defensible avoidance, mitigation, and offset decisions
• Supports competent authority decision-making under NEMA 

Section 24o

Greater clarity, reduced uncertainty, and fewer surprises later in the 
process.



Why Biodiversity Spatial Planning 

matters in EIAs?

BSP provides a transparent, repeatable basis for identifying areas where 
development pressure is likely to:
• Trigger high residual biodiversity risk
• Limit mitigation options
• Increase the likelihood of refusal, conditions, or offsets

For EAPs, the BSP:
• Strengthens the motivation of alternatives
• Supports early avoidance
• Improves the quality and defensibility of impact assessments
• Aligns project decisions with national and provincial conservation priorities



2008 
Namakwa 

Biodiversity 
Sector Plan

2016 
Northern 
Cape CBA 

Map

2024 
Northern 

Cape 
Biodiversity 
Spatial Plan

• 1st in-house BSP
• Resolution improved 800%
• Updated & refined datasets
• Improved target setting
• Stronger collaboration



Patterns
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Planning 
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Hexagons 
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Protected 
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(SAPAD)

Land 
Cover 
(2020)

Foundation Layers



Roads - 25-50m

Railways – 25m

Artificial water body – 50m

Commercial – 200m

Extraction – 200m

Old fields – 50m

Industrial – 200m

Permanent crops – 200m

Permanent forest – 50m

Residential – 200m

Small holdings – 200m

Surface infrastructure – 200m

Temporary crops – 200m

Transport – 50m

Urban vegetation – 200m

Village – 200m

Dumps – 200m

Land Cover Data (2020)



Cost Surface

In practice this means:
• Ecologically intact, lower-conflict landscapes are prioritised
• Heavily constrained areas are not unrealistically selected
• Resulting CBAs reflect real-world decision constraints, strengthening their 

credibility in EIAs



Biodiversity Features

Ecosystems Species Ecological 
Infrastructure

• Vegetation 
Types (123)

• Wetlands (63)
• Estuaries (5)
• Rivers

• Birds (22)
• Mammals (4)
• Plants (722)
• Reptiles (3)
• Butterflies (2)
• Fish (2)

• Orange River
• Vaal River

ESA



• 2024 Vegetation Map

• National Wetland Map v6

• 2018 NBA Rivers

• 2018 Estuaries

Ecosystems





Ecological Infrastructures

• Lower & Upper Gariep Alluvial 

Vegetation

• Orange River Buffer 500m

• Vaal River Buffer 500m

Orange

Vaal

Orange



Targets

Ecosystems

Species

Ecological 
Infrastructure

• Vegetation types (16-34%)
• Estuaries (100%)
• Threatened rivers (100%)
• Wetlands (30%)

• Niche modelling (15-20%)
• Nesting sites (100%)
• Plant point data (11 

points)

• Orange River (100%)
• Vaal River (100%)R
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Pfab et al., 2011





Threatened Vegetation Types

1. Namib Seashore Vegetation

2. Namaqualand Seashore Vegetation

3. Alexander Bay Coastal Duneveld

4. Richtersveld Coastal Duneveld

5. Namib Lichen Fields

6. Nardouw Sandstone Fynbos

7. Nieuwoudtville Shale Renosterveld

Government Gazette 2747 of 18 November 2022



Discount Features

Protected 
Areas

Neighbouring 
Priorities

• National Parks
• Nature Reserves
• Protected 

Environments
• World Heritage 

Sites
• Forest Nature 

Reserves

• North West
• Free State
• Eastern Cape
• Western Cape
• Coastal Ecosystems
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Marxan Workflow

Input data:

Planning Units

Features

Targets

Cost
Marxan analysis

Parameters:

Runs – 100
Iterations – 100mil
Species penalty factor – 200
Boundary length modifier – 1,0



Marxan Output

Selection frequency
>80% = CBA1

Best solution
CBA2

CBA classes should always be interpreted alongside site-specific verification, but they provide a 
reliable early signal of regulatory risk.



Ecological Support Areas

ESAs:

• Maintain connectivity and ecosystem functioning

• Reduce cumulative impacts on CBAs

• Support climate resilience

For EIAs:

• ESAs signal the need for careful impact management

• Development may be possible, but must not undermine CBA integrity



Northern Cape CBA Map 
2024

Must remain natural 
or near-natural

Supports CBAs
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2016 2024

28% 22%



Mokala National Park

Improved data, finer scale, robust outputs          Better decisions



NC Biodiversity Spatial Plan
2024

“It’s not just a map - it’s a 

decision-making compass 

for conservation, 

development, and resilience.”



How the BSP 
Shapes Real 

Decisions

NC SDF

It’s where science meets policy – where maps become meaningful action



Pre-application process includes a EIA Screening Tool report 
regarding environmental sensitivity - Environmental Assessment 
Practitioner (EAP)





Proposed Site



Proposed Site

2024 NC CBA Map (shapefile)

QGIS or Google Earth Pro



NC CBA Map 2024 Reason (shapefile)



NC BSP Land-use Guidelines



(1) Screen site 
against NC BSP

(2) Check Reason 
Layer for drivers

(3) Consult Land-
Use Guidelines

(4) Motivate 
avoidance or 

justify alternatives

(5) Engage 
province early if 

CBA

(6) Align 
mitigation with 
BSP objectives

When a project footprint overlaps a CBA

The BSP does not replace site-specific specialist studies -
it informs where the risk lies and how high it is likely to be.



https://bgis.sanbi.org/Projects/Detail/2259



The NC BSP is not intended to constrain 
EAPs - it exists to:

• Provide clarity
• Reduce uncertainty
• Support consistent, defensible 

decisions

When used early and correctly, it helps 
all parties avoid conflict, appeals, and 
irreversible biodiversity loss.



Thank you



https://bgis.sanbi.org/Projects/Detail/2259


