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The 2022 South African National Land 
Cover Data and its Operational use

National NCA Forum: 7 August 2024, Stats SA



Purpose

• To brief the NCA forum on the release of the 2022 National Land 

Cover and Land Cover Change Datasets

• To give a technical overview of the 2022 South African National Land 
Cover and the Land Cover Change Data and its Operational Use



2022 South African National Land Cover (SANLC) 

• Sentinel 2 Multispectral Imagery

• Computer Automated Land Cover 
(CALC)

• 12 Geographic Masks



The 73 Land-Cover Classes*

1. Contiguous Forest (combined very 
high, high, medium)

2. Contiguous Low Forest & Thicket 
3. Dense Forest & Woodland
4. Open Woodland 
5. Contiguous & Dense Planted Forest 
6. Open & Sparse Planted Forest
7. Temporary Unplanted Forest 
8. Low Shrubland (other regions)
9. Low Shrubland (Fynbos)
10. Low Shrubland (Succulent Karoo)
11. Low Shrubland (Nama Karoo)
12. Sparsely Wooded Grassland
13. Natural Grassland
14. Natural Rivers
15. Natural Estuaries & Lagoons
16. Natural Ocean
17. Natural Lakes 
18. Natural Pans (flooded)
19. Artificial Dams
20. Artificial Sewage Ponds
21. Artificial Flooded Mine Pits

22. Herbaceous Wetlands (currently 
mapped)

23. Herbaceous Wetlands (previous 
mapped extent)

24. Mangrove Wetlands
25. Natural Rock Surfaces
26. Dry Pans
27. Eroded Lands
28. Sand Dunes (terrestrial)
29. Coastal Dunes & Beach Sand
30. Bare Riverbed Material
31. Other Bare
32. Cultivated Commercial Permanent 

Orchards 
33. Cultivated Commercial Permanent 

Vines
34. Cultivated Commercial Sugarcane Pivot 

Irrigated
35. Commercial Permanent (Pineapples)
36. Cultivated Commercial Sugarcane Non-

Pivot (all other)
37. Cultivated Emerging Farmer Sugarcane 

Non-Pivot (all other)
38. Cultivated Commercial Annuals Pivot 

Irrigated

39. Cultivated Commercial Annuals 
Non-Pivot Irrigated

40. Cultivated Commercial Annuals 
Non-Pivot / Non-Irrigated

41. Subsistence Annual Crops
42. Fallow Land & Old Fields (Trees)
43. Fallow Land & Old Fields (Bush)
44. Fallow Land & Old Fields (Grass)
45. Fallow Land & Old Fields (Bare)
46. Fallow Land & Old Fields (Low 

Shrub)
47. Residential Formal (Tree)
48. Residential Formal (Bush)
49. Residential Formal (low veg / grass)
50. Residential Formal (Bare)
51. Residential Informal (Tree)
52. Residential Informal (Bush)
53. Residential Informal (low veg / 

grass)
54. Residential Informal (Bare)
55. Village Scattered 
56. Village Dense 
57. Smallholdings (Tree)

58. Smallholdings (Bush)
59. Smallholdings (low veg / grass)
60. Smallholdings (Bare)
61. Urban Recreational Fields (Tree)
62. Urban Recreational Fields (Bush)
63. Urban Recreational Fields (Grass)
64. Urban Recreational Fields (Bare)
65. Commercial
66. Industrial 
67. Roads & Rail (Major Linear) 
68. Mines: Surface Infrastructure
69. Mines: Extraction Sites: Open Cast & 

Quarries combined
70. Mines: Extraction Sites: Salt Mines
71. Mines: Waste (Tailings) & Resource 

Dumps
72. Land-fills
73. Fallow Land & Old Fields (wetlands)

*Gazetted South African Land Cover Classes and definitions approved in terms of the Spatial data 
Infrastructure Act No. 54 of 2003



Lake St Lucia Sentinel 2 Lake St Lucia 2022 SANLC



Cape Town Urban Sentinel 2 Cape Town Urban 2022 SANLC



Agricultural fields Limpopo Sentinel 2 Agricultural fields Limpopo 2022 SANLC



Structure of 73 x class legend 
Hierarchical 
structure, based 
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(SDI Act No.54 of 
2003)
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Level 2

Class Names:
Full 73 x legend 
Content
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Structure of 73 x class legend 

11

Hierarchical 
structure, based 
on SA Standard 
(SDI Act No.54 of 
2003)

SALCC-1: 
SA Land Cover 
Classification 
Level 1

SALCC-2: 
SA Land Cover 
Classification 
Level 2

Class Names:
Full 73 x legend 
Content



Land Cover Classification 
Level 1

Land Cover Classification 
Level 2

Full 73 Class legend 
Content



• Overall Map Accuracy 84.22 %

• Mean Class Accuracy 83.55 %

• 90 % confidence limits 83.67 – 84.77 %

• Kappa Index 83.81

• Number of information classes used in Accuracy Assessment: 47

• Number of sample sites used in Accuracy Assessment: 7498

• Number of information classes in full legend: 73

2022 SANLC Map Accuracy Statistics



1990

2014

2018

2020

2022
Change 
Datasets



For Clarity and Simplicity 20 Aggregated 
Classes are used for change detection
1. Indigenous Forest (1)*
2. Thicket / dense Bush (2)
3. Natural Wooded Land (3,4,42,43)
4. Planted Forest (5,6,7)
5. Shrubland (8,9,10,11,46)
6. Grasslands (12,13,44)
7. Waterbodies (14-21)
8. Wetlands (22,23,24,73)
9. Barren Land (25,26,28,29,30,31,45)
10. Eroded Lands (27)

11. Cultivated Commercial Permanent Orchards 
(32,35)

12. Cultivated Commercial Permanent Vines (33)
13. Commercial Annuals Pivot Irrigated (34,38)
14. Commercial Annuals Non-Pivot (36,37,39,40)
15. Cultivated Subsistence (41)
16. Built-up Residential All (47-56,61-64)
17. Built-up Smallholdings (57-60)
18. Built-up Commercial (65)
19. Built-up Industrial (66)
20. Mines (68-72)

*Numbers in brackets reflect the number assigned to each of the 73 Gazetted land-cover classes



Understanding the Change Codes
With a 20  class change assessment legend, 
there are 400 possible class-to-class change 
pairs (i.e. 20 x 20). 

These 400 change outcomes are all allocated a 
unique code: 



The unique codes in the change matrix can be used to extract information about a 
specific change occurrence, e.g. mines-only change: 

Mines only in new year
Mines in both old & new years 
Mines only in old year

Identifying a specific change from the matrix

NEW YEAR

OLD
YEAR
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The 20 aggregated land-
cover classes used in land-

cover change analysis

The 20 aggregated land-
cover classes used in land-

cover change analysis

The figures in the matrix 
represent hectares (ha) of 

a particular land-cover 
class in a given year

The column totals provide 
the total 1990 hectares of 

the column land-cover 
class

The 1990/2020 class 
intercept provides the 

‘unchanged’ hectares of 
that land-cover class

The row totals provide the 
total 2020 hectares of the 

row land-cover class

The individual numbers provide the hectares of the 1990 land 
class that were converted to the corresponding 2020 class. In 
this example, 2245 ha of Indigenous Forest was converted to 

Cultivated Subsistence from 1990 to 2020

The National Land-Cover Change Matrix



Provincial Change Matrices



1990-2022 2014-2022 2018-2022 2020-2022 1990-2020

2014-2020 2018-2020 1990-2018 2014-2018 1990-2014

Time Series of Change Assessment



Access Platforms
https://egis.environment.gov.za/gis_data_downloads 

SA_NLC_2022_ALBERS.tif SA_NLC_2022_GEO.tif SANLC 2022 Accuracy Assessment Report



Access Platforms
https://egis.environment.gov.za/gis_data_downloads 

Change Assessment Reports



Change assessment tables for each of the assessment years SA_NLC_1990_2022_CLASS_CHANGE_ALBERS.tif

Access Platforms
https://egis.environment.gov.za/gis_data_downloads 



1990

2014

2018

2020

2022

Land Cover 
operational use 
for DFFE



Protected Area Monitoring
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• Screening of Protected 
Areas

• Compliance and 
Enforcement Monitoring



Inputs into Carbon Mapping
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The mean reduction in SOC for the country due to cultivation of cropland soils



REDD+ Reducing Emissions from Deforestation and 
Forest Degradation
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Activity 
Spatial 
extent  

(ha) 

Reduction per 
unit area per yr 

(tC) 

Emission 
reduction per 

yr (tCO2e)  

Reduction in 
emissions over 
20yr (tCO2e) 

Identified in the Mitigation Potential Analysis (MPA 2014) 

Urban tree planting   26 950 539 000

Expanding plantations   120 900 2 418 000

Identified in the National Terrestrial Carbon Sink Assessment  

Restoration coastal / scarp forests 8 570 1.8 56 562 1 131 240

Restoration broadleaf woodland 300 000 1.1 1 210 000 24 200 000

Commercial small-grower afforestation E. Cape 60 000 1.5 330 000 2 750 000

Commercial small-grower afforestation KZN 40 000 1.5 220 000 1 833 333

Additional stated in published national policies and plans 

Restoring state forests and woodlands 2 500 1.5 13 750  275 000 

Replanting temporary unplanted plantations 30 000 1.5 165 000  660 000 

 

Identify important hotspots were mitigation actions must 
be implemented



Tracking of erosion
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Continuous tracking of erosion, land degradation and desertification especially in grasslands, woodlands and thickets



Ndumu Game Reserve – Radical change

0,00 1000,00 2000,00 3000,00 4000,00 5000,00 6000,00 7000,00

Shrubland

Barren Land

Cultivated Subsistence

Built-up Residential All

Natural Wooded Land

Indigenous Forest

Waterbodies

Grasslands

Wetlands

Thicket / dense Bush

Ndumu Game Reserve Land-Cover in 1990 and 
2020 (hectares)

1990 2020

85 % decrease

19 % decrease

67 % increase

70 % decrease

227 % increase

864 % increase

1878 % increase (however small area of land from 5.76 ha in 1990 to 114 ha in 2020)

302 900 % increase (however small area of land from 0.09 ha in 1990 to 273 ha 
in 2020)
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Conclusions
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• The Department has the in-house ability to generate National Land Cover on a 

regular basis via the CALC system

• Able to undertake biennial land-cover change assessments and geo-statistical 

reporting

• Ability to have time series of environmental change from the baseline of 1990 

and into the future

• By having a synoptic view of our resources, we are able to quickly assess, 

monitor change and make informed decisions



“…while land cover can be observed on the ground or 
by airplane, the most efficient way to map it is from 

space” 

(NASA Earth Observatory)

Land-cover data provided by: the Directorate 
Environmental Spatial Information

Compiled by: the Chief Directorate: 
Environmental Knowledge and Information 
Management 
Presented by: Dr Zakariyyaa Oumar


