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Purpose

* To brief the National Natural Capital Accounting (NCA) forum on the
Department’s new Computer Automated Land-Cover (CALC) system
and the landcover change derivatives

* To encourage discussion and debate on the use of biennial land-cover
data updates for ecosystem accounts
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Introduction

* Land-cover change — the changes in the objects (infrastructure) _—

and vegetation that covers South Africa’s land over time — e
provides the basic indicator of environmental change. 2018

* For this reason, land-cover datasets for specific periods provide IS
the foundational information for important reports like the ——

National Biodiversity Assessment required in terms of the
Biodiversity Act and Stats SA’s Natural Capital Accounts.

* Furthermore, land-cover provides an insight into land-use and | :
land-cover change, e.g. i -

* natural vegetation lost to agriculture, mining or urban sprawl, L L
* And provides an insight into phenomena like — A

 desertification, land degradation, plant invasions and the impacts of
extreme weather events (e.g. droughts, floods, coastal storm surges).
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Introduction (Cont.)

Sometimes land-cover changes

quickly and significantly

¥ \sﬁ'- |

Sl forestry, fisheries Extracted from: Nicola Stevens, William Bond, Timm Hoffman & Guy
u‘% 3 & the environment Midgley. (2015). Change is in the air — Ecological trends and their
4@% Deparment ies and he Emionment AT TVETS I SoUth Africa. Pretoria: South African Environmental

el Observation Network (SAEON)

When protected
from fire, trees
tend to invade
many fynbos areas
such as the
amphitheatre
above Orange Kloof,
Table Mountain
where the increase
in trees and tall
woody plants is
clearly evident.

Sometimes things hardly

change at all

Large parts of the
Succulent Karoo
have remained
relatively stable
over long time
periods like this site
south of the
Touwsberg, near
Ladismith. Most of
the trees are still
present and have
grown taller, while
the cover of the
lower shrubs is
largely unchanged.



Background

* Land-cover datasets are typically generated from satellite images of
the earth — a highly technical, relatively complex and, historically,
expensive undertaking.

* Hence, b?/ 2018 South Africa had only generated two comprehensive
national land-cover datasets — 1990 and 2014 — and both of these
were generated by specialist contractors.

e Although the Department of Agriculture, Land Reform and Rural
Development (DALRRD) is the coordinating custodian for land-cover
data, the DFFE is a key contributing custodian of the National Land-
Cover Dataset — hence there is a strong and vibrant partnership
between the two departments.

 DFFE’s 2014 update was broadly welcomed, especially the fact that it
was made freely available to anyone who wanted it.

M i B

&2l forestry, fisheries
™L# 8 the environment

4 ¥ Department
N, Forestry, Fisheries and the Environment
Ruzs”  REPUBLIC OF SOUTH AFRICA



Background (Cont.)

e S
e

e At the end of 2018, the Department implemented the National Land-Cover
Update and Automation Project aimed at providing an update of the
land-cover dataset and creating the necessary in-house systems and
capacity required to generate periodic national land-cover datasets and
land-cover change reports.

* This project was successfully concluded in March 2021 having —

* Designed, developed, tested and operationalised the bespoke Computer Automated
Land-Cover (CALC) system;

* Generated, launched and made freely available full national land-cover datasets for
2018 and 2020;

* Fully institutionalised the CALC system within the Department’s Directorate: Sector
Spatial Information Management (D: SSIM); and

* Ensured that D: SSIM staff are fully capacitated to operate the CALC system
efficiently and effectively
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Expectations

* With the CALC system fully operational within the Department, the
following outputs are planned —

* The generation and publication of a new National Land-Cover Dataset every
two years along with detailed land-cover change data

* The analysis, compilation, work-shopping and presentation of a biennial
Land-Cover Change Summary for Policy-makers every other year
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CALC SYSTEM



Computer Automated Land Cover 9
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The 73 Land-Cover Classes™

1. Contlﬁuous Forest (combined very 22. Herbaceous Wetlands (currently 39. Cultivated Commerci}al Annuals £
high, high, medium) mapped) Non-Pivot Irrigated ) .
2. Contiguous Low Forest & Thicket 23. Herbaceous Wetlands (previous 40. Cultivated Commercial Annuals
3 Dense Forest & Woodland mapped extent) Non-‘Plvot/ Non-Irrigated :
4 Open Woodland 24.  Mangrove Wetlands 41. Subsisten .Anﬁual Crops. . %t 62
5 Contiguous & Dense Planted Forest 25.  Natural Rock Surfaces 42. Fallow Lan & OZd Fields (Trees\{ \»\J 3
26. DryPans 43, Fallow Land & Old F|elds ush) 63.
6. Open & Sparse Planted Forest
27. Eroded Lands 44, f;FaIIow Land OId Fields (G ass)
7. Temporary Unplanted Forest ) , S
8 Low Shrubland (other regions) 28. Sand Dunes (terrestrial) 45,
29. Coastal Dunes & Beach Sand 46.
9.  Low Shrubland (Fynbos) ] )
10.  Low Shrubland (Succulent Karoo) 30 Bare Riverbed Material 47
31. OtherBare ’ ’ i : i
11. Low Shrubland (Nama Karoo) 48, addenti i 5 s
32. Cultivated Commercial Permanent N Al 2 gty USEaY ction Sitgs: Open Cast &
12. Sparsely Wooded Grassland Orchards 49. o al (low e atries combit
13.  Natural Grassland 33.  Cultivated Commercial Permanent 50. Resie ntlaI Forr?‘ial (Bare) & ‘. S actionSites: Salt Mines
14.  Natural Rivers Vines 3 B dent : 1. « * Mine: ailings) & Resource
.. 51. %% Rés e alInformal (Tree) ; : ._ A
15. Natural Estuaries & Lagoons 34. ﬁ'ﬁlégvtaetgd Commercial Sugarcane “’0 Regdent.,—;ﬂ mal (Bush)’?"”\
16. Natural Ocean .
17 Natural Lakes 35. Commercial Permanent (Pineapples) Res;dentla_l |”f°'" nd & Old Fields (wetlands)
’ 36. Cultivated Commercial Sugarcane Non
18. Natural Pans (flooded) Pivot (all other) \
19.  Artificial Dams 37. Cultivated Emerging Farmer Sugarcane
20. Artificial Sewage Ponds Non-Pivot (all other
21. Artificial Flooded Mine Pits 38. Cultivated Commercial Annuals Pivot
Irrigated

forestry, fisheries
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South African National Land-Cover 2020 Accuracy Assessment Report
(Public Release Report)

3.5

Figure 1: The spatial distribution of the 6835 sample points used to determine the SANLC 2020
map accuracy, against the 1 x 1 degree framework.

Overall Summary SANLC 2020
Overall Map Accuracy % 85.47
Mean Class Accuracy % 84.66
90% confidence limits 84.91 86.03
low  high
Kappa Index 85.13
Number of classes present 47
Number of Sanlple sites 6835 This 1s an automatically generated report from the Department of Environment, Forestry &
Fishenies (DEFF) Computer Automated Land-Cover (CALC) System. Version v1.0.4,
Table 1: Map Accuracy Summary Statistics for SANLC 2020. March 14, 2021
forestry, fisheries 7 \
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For Clarity and Simplicity 20 Aggregated
Classes are used for change detection

Waterbodies (14-21)

Wetlands (22,23,24,73)

Barren Land (25,26,28,29,30,31,45)
10. Eroded Lands (27)

forestry, fisheries
& the environment

1. Indigenous Forest (1)* 11.
2. Thicket / dense Bush (2)

3. Natural Wooded Land (3,4,42,43) 12.
4. Planted Forest (5,6,7) 13
5. Shrubland (8,9,10,11,46) 14.
6. Grasslands (12,13,44) 15.
7 16.
8.

0.

Cultivated Commercial Permanent Orchards
(32,35)

Cultivated Commercial Permanent Vines (33)

. Commercial Annuals Pivot Irrigated (34,38)

Commercial Annuals Non-Pivot (36,37,39,40)
Cultivated Subsistence (41)

Built-up Residential All (47-56,61-64)
Built-up Smallholdings (57-60)

Built-up Commercial (65)

Built-up Industrial (66)

Mines (68-72)

*Numbers in brackets reflect the number assigned to each of the 73 Gazetted land-cover classes (SANS 19144-2) bp



The National 1990/2020 Land-Cover Change Matrix

The figures in the matrix
represent hectares (ha) of

The 20 aggregated land-

: The row totals provide the
cover classes used in land-

total 2020 hectares of the

a particular land-cover
class in a given year

cover change analysis
row land-cover class

Area in hectares
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= & = 23 = E & & s & S - S
2020 National 1 2 3 4 |53 E 7 2 a i} 1 12 12 14 15 & 17 12 14 20 Total 2020 Areas
Indigenous Forest [1] 1 3209495 1938 12878 43615 AEs 27426 E34 9263 1005 i} 108 i} i} 110 217 4151 235 E3 33 zF 432870
Thicket { denze Bush [2] 2 Fro TITE14 TETE1 E1T23 TEITE 1T2ET, Jae2 J2080 J204 26 3486 430 282 12964 B335 1345 fEa 376 424 nzr 1256748
Matural Wooded Land [3,4,42,43) 3 35853 3353080 E341931 EBGRZE 2247786 4700107 24206 17EA03 R2aa4 26604 22723 3933 10106 J38E18 2B0E45 ER232 EBED 818 3300 1#31F 18403339
Flanted Faorest [5,6,7] 4 088 45707 43218 14T70E2E 22180 F9E7A0 1628 22625 EE1 1o 1946 302 151 39287 161 E453 1454 Bl 123 17T 2066640
Shrubland [2,9,10,11,46] =3 1047 JE4993 2202549 2T2EE  2400E745 1367161 435 85701 4577212 134471 9443 a932 2480 185128 961 2867 3497 202 436 13217 F 31737345
Grasslands [12,13,44) E 183749 1630541 2252783 40473 N273439 1877304 BRO1Z2 431293 174592 24518 10458 1530 2601 S3EEID 132054 E30E1 4414 B3T3 132 2533 35958011
‘waterbodies [14-21) T 233 21676 186497 2123 20759 43445 1940924 oy sl | J5052 TE4 232 13 a3 E238 1220 1037 a2z k] a2 4534 F 2133706
‘wetlands [22,23,24,73) 8 a2z E3843 47T 171487 J2024 274920 21714 BE2127 4460 1638 ET74 324 34 29298 1943 4462 32 153 274 zemF 1054268
Earren Land [25,26,28,29,30,31,45) E} 933 13274 2B7187 4135 2841472 Ba027 106633 29614 8E24180 623 17e aa 262 17715 0223 2400 224 204 451 4740F 12558296
Eroded Lands [27) 10 42 A76H9 4067 154 14363 N7E02 396 4063 53495 169203 1 3 26 L 2644 T43 2 2 1 gaa® 436072
Cultivated Commercial Permanent Orchards [32,35] 1 4495 21389 15497 Tan4 12521 9572 294 2414 400 1 189018 5E2 EES4 43366 ES4 f45 933 4 33 13F 318935
Cultivated Commercial Permanent Wines [33] 12 i} 2047 114 323 1ME7 1354 15 1804 et i} 153 114504 Frii a001 1 1a 492 7 24 k1 144552
Commercial Annuals Pivat Irrigated [34,38)] 13 13 10713 40137 avh 0403 G9REE 172 T46E 2027 336 4313 a03 184003 477208 174 a3 EiE 1 3 1u5F 01295
Commercial Annuals Mon-Pivor [36,37,39,40] 14 1249 TES9S 94278 21824 259593 E12350 3324 45683 30495 B30 EYERS 1BTE2 24538 9314940 32672 4770 14430 32 138 1204F 10584973
Cultivated Subsistence [$1) 15 4 34089 EE3E1 3403 E2703 136747 434 15473 295 4754 4248 1} 20 21627 1511336 22585 2292 T 3 e " 1890334
Built-up Residential All [47-56,61-64] 1& 92577 13605 327ve 106890 JE47ES 40 9324 TEEZ 4 1930 1014 R9E J3036 2h839 3 17268 3944 a gz 2976730
Built-up Smallhaldings [57-60] 1310 9364 9458 2748 12823 13 327 32 153 ] T2 3 554 25E 191593 ET 133 g0’ 241805
Built-up Commercial [B5] 7 2629 16ES 748 JEE4 E3249 T3 332 300 10 EE a4 23 L 28 1277 28456 1377 123k S0666
BErwilt-up Industrial [EE] 3983 a0 794 103349 1542 457 B40 3536 47 2244 23 TER EEAT 104 1oz f54 39218 1377k 97044
Mines [B2-T2) ; 10120 14303 4365 25983 46421 400 1773 10153 E43 34 39 452 33624 2107 4 234 241 2138 12a053 F 289222
Total 1990 Areas cariare T aenaastz T asiszer Tanzeseze Tavervsea T ziacavz T aszeser Tzmessas T oaasesz T zuser T weesaz T zaizes T niaezras T asazize T zasname P oaaeer™  sraes T zaveav

The column totals provide The 1990/2020 class

the total 1990 hectares of

The individual numbers provide the hectares of the 1990 land

intercept provides the
‘unchanged’ hectares of
that land-cover class

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 column land-cover
class
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Change in Land-Cover Class Area (hectares) from 1990 to 2020

Thicket / dense Bush; -5230239
Shrubland; -9482283

-12 000 000-10 000 000 -8 000 000 -6 000 000

Grasslands; 8280447

Natural Wooded Land; 7453766

Commercial Annuals Pivot Irrigated; 660087
Built-up Residential All; 585260
Planted Forest; 151413
Built-up Industrial; 38619
Built-up Commercial; 36059
Mines; 11985

Cultivated Commercial Permanent Orchards; 7434

Built-up Smallholdings; -3891
1
Eroded Lands; -9580

Cultivated Commercial Permanent Vines; -15980

Indigenous Forest; -31889

Waterbodies; -62768

Cultivated Subsistence; -91796

Wetlands; -466330

Commercial Annuals Non-Pivot; -878776

Barren Land; -951539

-4 000 000 -2 000 000 0 2 000 000 4000000 6000000

HECTARES

Relative length
of bars

Kruger National
Park

8 000 000 10000 000



Percent Change in Land-Cover Class from 1990 to 2020

Built-up Commercial; 81%
Natural Wooded Land; 68%
Built-up Industrial; 66%
Grasslands; 30%
Built-up Residential All; 24%

Planted Forest; 8%

Mines; 4%
Cultivated Commercial Permanent Orchards; 2%
Built-up Smallholdings; -2%
Eroded Lands; -2%1
Waterbodies; -3%
Cultivated Subsistence; -5%
Indigenous Forest; -7%

Barren Land; -7%

Commercial Annuals Non-Pivot; -8%

Cultivated Commercial Permanent Vines (33); -
10%

Shrubland; -23%
Wetlands; -31%
Thicket / dense Bush; -81%

-100% -50% 0% 50% 100% 150%

% CHANGE IN LAND-COVER CLASS

Commercial Annuals Pivot

200%

Irrigated; 274%

250%

300%



Mining: Converting cropland to grassland

in Mpumalanga

Mining-related Land-Cover Change in Mpumalanga

Grasslands; -8000,55
Wetlands; -889,29 ™

Natural Wooded Land; -764,91 |
Waterbodies; -284,22

Eroded Lands; -13,5

Cultivated Commercial Permanent Vines; 0

Indigenous Forest; O
Cultivated Commercial Permanent Orchards;

’

1
Barren Land; 24,12

Difference
Built-up Residential All; 45,09
Built-up Commercial; 48,87 , i
Commercial Annuals Pivot Irrigated; 51,12 Opencast coal mine in Mpumalanga 3 4
Built-up Smallholdings; 72,81 (source: The South African) 7
Cultivated Subsistence; 79,65 / 4 0 A
™ Shrubland; 546,21 :
: Thicket / dense Bush; 698,76 Mpumalanga maize field
r . Built-up Industrial; 788,58 ) :
Rehabilitated opencast coal mine N— PIantF()ad Forest: 116568 (source: Max Pixel)
(source: Coaltech Research Association) Commercial Annuals Non-Pivot: 2261448
-10000 -5000 0] 5000 10000 15000 20000 25000

CHANGE IN LAND-COVER CLASS (HA)
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Subsistence farming / Natural land cycling

Subsistence Farming-related Land-Cover Change from 1990 to 2020

Land-cover type converted from cultivated subsistence

Shrubland; 61742
Thicket / dense Bush; 28254
Wetlands; 13530

&ﬂ?ﬁf‘e@@g @oﬁ%e rcial Permanent
eQheherds: 2a64

Built-up Smallholdings; 2036
Indigenous Forest; 2029
Planted Forest; 1792

Land-cover types converted to cultivated subsistence

converted to Cultivated Subsistence = converted total

11801
KwaZulu-Natal 5945 |

Cultivated Commercial Permanent Vines; -1

Built-up Commercial; -81
Built-up Industrial; -100
Waterbodies; -281
Commercial Annuals Pivot Irrigated; -804
Mines; -1731
Built-up Residential All; -3284

Commercial A%ﬁg?snl\l@ﬂ%(/%%?; —
11045

Province Hectares of Cultivated Percentage of
Subsistence convertedto = converted total
‘natural’ land-cover

71534

21540

KwaZulu-Natal -14878

Natural Wooded Land; -184284

-200000 -150000 -100000 -50000 0 50000 100000

% CHANGE IN LAND-COVER CLASS
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Ndumu Game Reserve — Radical change
(with some somewhat disturbing)

N

Umhlabuyalingana
£ Local Municipality
in

The Big 5 False Bay
Local Municipality.

Thicket / dense Bush
Wetlands
Grasslands
Waterbodies

Indigenous Forest

Corridor

Natural Wooded Land

Built-up Residential All
Cultivated Subsistence

Barren Land
Umhlabuyalingana Local Municipality

Shrubland

0255 10 15 20

o memw—— mmm Kilometers
©L.JLerm
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Ndumu Game Reserve Land-Cover in 1990 and

2020 (hectares)

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)

1000,00 2000,00 3000,00

2020

4000,00 5000,00 6000,00 7000,00

W 1990

Disclaimer: This is a very early analysis which the Sector Spatial Information Management team would like
to discuss with Ezemvelo KZN Wildlife before these findings are more broadly disseminated



Ndumu Game Reserve — Radical change
(with some somewhat disturbing)

In 30 years it appears that the reserve’s land-cover has changed from predominant bush
and wetlands to more diverse woodlands, forests, wetlands and grasslands.

Natural Built-up : Barren Waterbodies Cultivated Built-up
Wooded Land _Residential All BBOSORculiivated Barren Land Land 2% 2020 Subsistence __Residential All

A Subsiste 0% Al "
Indigeridis \6%\\ 2% hicket / \\ //1‘%/ 0%
Forest ‘ ]

4 - dense =
co Waterbodies Butk Natural
6% b 8% —_ Wooded Land
Thicket / R S AR e

33%
dense Bush

51%

yé’ﬁw 7~ L-. = m' fae 73
Grasslands _~ et e .
S 9 Bl - Indigenous/

Forest
17%

Weztzlg/nds—/ & Grasslands_—
A (O (s v ¥

J
18% B Wetlands

19%

QP Drestry, foheries Disclaimer: This is a very early analysis which the Sector Spatial Information Management team would like
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Ndumu Game Reserve — Radical change
(with some somewhat disturbing)

In 30 years it appears that the reserve’s land-cover has changed from predominant bush
and wetlands to more diverse woodlands, forests, wetlands and grasslands.

Ndumu Nature Reserve Land-Cover Change From 1990 to 2020 (hectares)

Natural Wooded Land
Indigenous Forest
Grasslands
Hectares of land-cover lost
Barren Land
Cultivated Subsistence
Built-up Residential AH1
-465 Waterbodies

525 Wetlands Hectares of land-cover gained

Thicket / dense Bush

(e Do iuene Disclaimer: This is a very early analysis which the Spatial Information Management team would like to

Department:

@, Foteay Fshties and o Enionment discuss with Ezemvelo KZN Wildlife before these findings are more broadly disseminated



Ndumu Game Reserve — Radical change

(with some somewhat disturbing)

In 30 years there appears to be clear evidence of ‘woodification” and land invasion

Ndumu Game Reserve Land-Cover Change From 1990 to 2020 (%)
(Excluding the 302,900% increase in barren land)

Cultivated Subsistence 1878%
Natural Wooded Land 864%
Indigenous Forest 227%
Grasslands 67% % gained
Built-up Residential All +-5%
Wetlands - -19%

Waterbodies— -70%

Thicket / dense Bush—— -85%
|

% lost Disclaimer: This is a very early analysis which the Sector Spatial Information Management team would like

to discuss with Ezemvelo KZN Wildlife before these findings are more broadly disseminated



Shrubland 2020 Land-cover Other

Mokala National Park — A
conservation transformation?

Land-Cover Change in the Mokala National Park from 1990 to 2020

Grasslands, 13391.97

Natural Wooded Land, 4265.91

Grasslands
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Carbon Tracking wopmecuen AL

R Reference 1990 - Reference
S - 1990 2014 -2018 I
Total topsoil carbon in Tg % change
537 530 530 527 -1.32 -0.13 -0.58 -2.02 ;
_ ’ ’ % e
407 381 383 374 -6.42 0.66 -2.49 8.15 SNt R
- - : [0 500 8 000
[T sc0 - aooe
627 590 585 574 -5.88 -0.96 -1.78 -8.44 B a0
| ERE
66 62 62 60 -7.53 0.24 -2.03 -9.19
432 382 383 377 -11.74 0.41 -1.53 -12.74 Total Ecosystem Organic
830 790 797 781 -4.85 0.78 -1.99 -6.02 Carbon
436 418 417 413 -4.42 -0.14 -1.03 -5.54
237 216 219 212 o101 1.26 -2.97 -10.70
Limpopo 425 409 410 402 -3.97 0.45 201 557
Total 4 001 3777 3785 3720 -5.60 0.21 -1.73 -7.03 .
The mean reduction in SOC for the country due to cultivation of cropland soils " i N — eyl
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+ Remote Sensing of Private Nature Reserves
#  Using the South African National Land-Cover (SANLC) 2020 -
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+ Remote Sensing of Private Nature Reserves

2 X E Name of Reserve Q 3 X
S Using the South African National Land-Cover (SANLC) 2020 =z Layers A
- =€ B N0 v

Private Nature Reserves

Landcover 2020

Sublayers Legend Opacity

South African National Landcover 2020
artificial dams (including canals)
artificial flooded mine pits
artificial sewage ponds
bare riverbed material
coastal sand & dunes
commercial

commercial annual crops non-pivot
irrigated

commercial annual crops pivot
irrigated
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South African National Land Cover Change

Datasets 1990 compared to 2018 and 2013/14 compared to 2018

rural development

brought to you by environmental affairs wL# & land reform
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National land-use changes between 1990 vs 2018

and 2013/14 vs 2018. The graphs show the percentage
increase in areas Nationally for the indicated land-use
classes in 2018, compared to the historical

reference year.

i
Increase in
total plantation

Increase Iin
agricuitural land
under Centre

Pivots

Increase in total
Commercial
cultivation area

footprint @
o g

4 forestry, fisheries
& the environment
Department: n p
Forestry, Fisheries and the Environment
REPUBLIC OF SOUTH AFRICA



Conclusion

The Department now has the in house ability to generate National Land-Cover on

a regular basis via the CALC system

Able to undertake year-on-year land-cover change assessments and geo-

statistical reporting for eco-system accounts

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
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THANK YOU!

“...sustainable development is only possible if it Is
underpinned and informed by an environmentally
literate society”

(Minister Barbara Creecy’s address at the Ecologic Awards at Table Bay hotel,

Land-cover data provided by: the Directorate Cape Town, Wednesday 5 June 2019)
Sector Spatial Information Management

Compiled by: the Chief Directorate: Sector . / K
Knowledge and Information Management L a n O

Presented by: Dr Zakariyyaa Oumar
(Pr.Sci.Nat & PrGlIS)
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