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Abstract: Accurate and detailed spatial data on wind energy infrastructure is essential for
renewable energy planning, grid integration, and system analysis. However, publicly avail-
able datasets often suffer from limited spatial accuracy, attributes, and inconsistent
metadata, To address these challenges, this study presents a harmonized and spatially
refined dataset of wind turbines in South Africa, combining OpenStreetMap (OSM) data
with high-resolution satellite imagery, deep learning-based coordinate correction, and
manual curation, The dataset includes 1457 turbines across 42 wind farms, representing
over 39 GW of installed capacity as of 2025. Of this, more than 3.6 GW ks currently opera- Figure 2 The biack linws epresent
tional. The Geo-Coordinates were validated and corrected using a RetinaNet-based object g edges the wd dots

detection model applied to both Google and Bing satellite mu,.,. ry. Instead of relying solely
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Lapwiefobles across all turbines, including turbine type, rated capacity, and commissioning year. The

. e 7 Moy 303 resulting dataset is the most accurate and comprehensive publicly available dataset on
Article Revbent o 38 wind turbines in South Africa to date. It provides a robust foundation for spatial analysis,
Acoepts 1 June 308 energy modeling, and policy asessment related to wind energy development. The dataset

is publicly available.
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Download OpenStreetMap data for this region:

South Africa

[one level up]

The OpenStreetMap data files provided on this server do not contain the user names, user IDs and
changeset IDs of the OSM objects because these fields are assumed to contain personal information about
the OpenStreetMap contributors and are therefore subject to data protection regulations in the European
Union.

Extracts with full metadata are available to OpenStreetMap contributors only.

Commonly Used Formats

« south-africa-latest.osm.pbf, suitable for Osmium, Osmosis, imposm, osm2pgsqgl, mkgmap, and others.
This file was last modified 1 day ago and contains all OSM data up to 2025-05-13T20:20:35Z. File size:
347 MB; MD5 sum: 7e63e92a842c8bd4f8ee3c8f49bb7f34.

» south-africa-latest-free.shp.zip, yields a number of ESRI compatible shape files when unzipped. (Format
description PDF) This file was last modified 1 day ago. File size: 851 MB; MD5 sum:
f9aaa56785fd9cdde1dcb9b9bf86d90a.

Other Formats and Auxiliary Files

« south-africa-latest.osm.bz2, yields OSM XML when decompressed; use for programs that cannot
process the .pbf format. Deprecated - not updated any more. MDS sum:
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£ Not what you were looking for? Geofabrik is a
consulting and software development firm based in
Karlsruhe, Germany specializing in OpenStreetMap
services. We're happy to help you with data preparation,
processing, server setup and the like. Check out our web
site and contact us if we can be of service.

WINDAC 2025 SPEAKER PRESENTATION

Wind Turbine
Dataset

Spatial Analysis

Capacity
Analysis

L
H

SAWEA



BREAK THE GRIDLOCK!
WIND . W:-RE FOR GROWTH!

A F R I C A

Software Metapapers B :
esy-osmfilter - A Python Library to L AR I [
Efficiently Extract OpenStreetMap Data 1 T -

Training data Model Training data Model
e i preprocessing Training Filtering Finetuning
Adam Pluta s, Ontje Liinsdorf L
Google
o  Prefilter: The “prefilter’ is used to identify nodes, ways, and relations tagged with downlond L | : [ ! f+
attributes like “"power": ["generator”, "plant”, "solar”, "photovoltaic"]’ to capture all : ,.?;"F?s
i i Additional
IElevant rerlewable el:lerg‘}T mSta[.I-ahonS- s s OsSM be'le OSM- Satellite Coordinate Attribute
»  Blackfilter: A ‘blackfilter’ is applied to exclude certain types of infrastructure that are Download Filtering Basemaps Correction Enrichment
not of interest, such as those associated with fossil fuels or hydro-based generation.  ——————— j:}_ s
Examples include ‘("generator:source”, "gas")’, ‘("generator:method", "combustion")’, -
and “("generator:source”, "coal")". — =
e  Whitefilter: A ‘whitefilter’ is also used to ensure that elements explicitly tagged with _® < - &
‘("power", "generator")’ are retained in the dataset. 1
: : : s _ Wind Turbine it Capacity
This process provides a refined dataset that filters out non-relevant elements and it Spatial Analysis Alysia

focuses on renewable energy facilities, improving the quality and relevance of the geospatial
analysis.
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Table 3. Summary of Wind Turbines in South Africa, including the commissioning year, number of turbines, total capacity, capacity per
turbine, and turbine type for each wind farm.

Name of Farm Comm. Turbines Tot. Cap. Cap.f['url:line Turbine Type

Year (MW) (MW) =

MaStR _/

Amakhala Emoyeni 2016 56 134.4 24 Nordex N117,/2400 data &y f 2y ' h
Buffeljags Abalone 2012 2 0.13 0.065 Horizontal Axis Turbine | e TH -
Chaba Wind Farm 2015 7 215 3.075 Vestas V112-3.075
Coega Wind F_a]']']'l 2010 2 36 1.8 General Electric GE2 5XL Training data Model Training data Model
Cookhouse Wind Farm 2014 6 138.6 21 Suzlon S88,/2100 preprocessing Training Filtering Finetuning
Copperton Wind Farm 2021 3 102 3.15 Acciona AW-3150/125
Darling Wind Farm 2008 4 52 1.3 Fuhrlinder FL 1250/62
Dassieklip 2015 9 27 3 Sinovel SL 3000/90
Dorper Wind Farm 2014 40 100 2.5 Nordex N100,/2500 ] Satellite — &5
Excelsior Energy Facility 2020 13 325 25 Goldwind GW121,/2500 R g R | — |
Garob Wind Farm 2021 46 145 3.15 Nordex AW125/3150 (. , (. > Bing > +
Golden Valley Wind 2020 18 120 2.5 Goldwind GW121,/2500 maps :
Gouda Wind Facility 2015 46 138 3 Acciona AW-3000,/100 . . ] Additional
Grassridge Wind Farm 2016 20 60 3 Vestas V112/3000 OSM pb file OSM- Satellite Coordinate Attribute
Hopefield Farm 2014 37 66.6 18 Vestas V100-1.8 Download Filtering Basemaps Correction Enrichment
Jeffreys Bay Wind Farm 2014 60 138 2.3 Siemens SWT-2.3-101 5= ’
Kangnas Wind Farm 2020 61 140 23 Siemens SWT-2.3-108 -
Karusa Wind Farm 2021 35 147 42 Vestas V136-4.2
Khobab Wind Farm 2017 61 140 23 Siemens SWT-2.3-108 I H
Loeriesfontein 2 2017 61 140 23 Siemens SWT-2.3-108 — a <M
Longyuan Mulilo De Aar 2 North 2017 96 144 15 Guodian UP86/1500 ] ]
Longyuan Mulilo De Aar Maanh. 206 67 100 1.5 Guodian UP&6& /1500 -
Moblesfontein Wind Farm 2014 41 738 18 Vestas V100-1.8 Wind Turbine R Capacity
Nojoli Wind Farm 2016 44 B3 2 Vestas V100-2.0 Dataset Spatial Analysis Analysis
Noupoort Mainstream 2014 3= B0.5 23 Siemens SWT-2.3-108
Nxuba Wind Farm 2020 47 140 3 Nordex AW 125,/3150
Opyster Bay Wind Farm 2021 11 140 3.45 Vestas V117-3.45
Perdekraal East Wind Farm 2020 48 110 2.3 Siemens SWT-2.3-108
Phezukomoya 2025 357 140 4 Vestas V136-4.0
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Figure 11. Summary statistics of key parameters of South African wind farms. Number of turbines per wind farm i p —
. . . . . . . . R | N —
(left side), total installed capacity (MW) per wind farm (in the middle), and capacity per turbine (MW) (on the [1«> N [-|,> L '|«> +
left). The boxplots contains the median, interquartile range, and outliers in the dataset maps Additional
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Figure 12. Development of wind power capacity in South Africa by year. The annual installed wind power capacity
from 2008 to 2025 is shown on the left-hand side, and the cumulative installed capacity on the right-hand side.
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Figure 16. Spatial distribution of all existing wind turbines in South Africa, marked in blue, highlighting their ) T B'"g U
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Figure 17. Spatial distribution of wind energy infrastructure by municipality. Map (on the left side) displays
the number of wind turbines, while map (on the right side) shows the total installed wind capacity (MW). The
patterns reveal significant regional clustering, with a small number of municipalities concentrating the majority of

infrastructure.
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Table 3. Summary of Wind Turbines in South Africa, including the commissioning year, number of turbines, total
capacity, capacity per turbine, and turbine type for each wind farm.

Name of Farm Comm. Turbines Tot. Cap. Cap./Turbine Turbine Type MaStR T
data [ N = -

Year (MW) (MW) | )
—P> s‘ e I:T> I [
Amakhala Emoyeni 2016 56 134.4 24 Nordex N117 /2400 : ST A
Buffeljags Abalone 2012 2 0.13 0.065 Horizontal Axis Turbine . L
Chaba Wind Farm 2015 7 215 3.075 Vestas V112-3.075 Training data Model Training data _Model
Coega Wind Farm 2010 2 3.6 18 General Electric GE2.5XL preprocessing Training Filtering LM Finetuning
Cookhouse Wind Farm 2014 66 138.6 21 Suzlon 588/2100
Copperton Wind Farm 2021 34 102 315 Acciona AW-3150/125 Google <
Darling Wind Farm 2008 4 5.2 1.3 Fuhrlander FL 1250/62 ] . Satellite — [
Dassieklip 2015 9 27 3 Sinovel SL 3000/90 Geofabrikl - 1 R —
ownloa -
o =Sk o
South Africa Wind Turbine Dataset  : - i 5 s R Additional .
?(‘:‘:f‘.‘”/‘\‘r:wmq vor 2 Minuten > v . 24.8635979 OSM pb.file OSM B SatEI Iite Coordi nate AttribUte
S (o : 3 AR & 332496689 Download Filtering Basemaps Correction Enrichment 5
© Vorschau Ve b ooy i . Kk o i ::Z;oma%s ? - o
¥ South Africa Wind Turbine Dataset.. * \ " \ l \' A P o : w : - : i:rh . : S . B
Q Longyuam Mulilo De Aar 2 N... (3¢ : £ Vol e ' ::;::Zaoe |
Q Longyuan Mulilo De Aar Maa... (¢ I y s 7. W i District Municipality H
Q Cookhouse Wind Farm (¢ u ¢ 4 : Wolf Wind Farm

turbine_capacity mw 5
‘commissioning_year 2024
s turbine_type Vestas V162/V163
Q Loeriesfontein 2 Wind Farm (¢ yieay ! vt form_capacity s 85 » . .
© Jeffeys Bay Wind Farm §5 R 4 Wind Turbine
s L o B g
Dataset

Q Kangnas Wind Farm (61)
Q Khobab Wind Farm (¢

Capacity
Analysis

Q Amakhala Emoyeni Wind Farm (5 " 3 \/ 13 B ¢ -33.24966, 24.86359

Q Golden Valley Wind

Perdekraal East Wind Farm (4
@ Nxuba Wind Farm (47)

Roggeveld Wind Farm (4
Q West Coast 1 Wind Farm (4
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Stefan Karamanski
Council for Scientific and Industrial Research (CSIR)
Researcher

skaramanski@csir.co.za
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