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SOUTH AFRICAN WIND ATLAS (WASA) GUIDE

WASA (2009 to 2014) is an initiative of the South African Government, Department of
Energy, and the project is co-funded by the UNDP-GEF through the South African Wind
Energy Programme (SAWEP), and the Royal Danish Embassy. South African National
Energy Research Institute (SANERI) is the Executing Partner, coordinating and
contracting contributions from the implementing partners: CSIR, UCT, SAWS, and Risg,
now DTU Wind Energy.

Introduction

The Numerical Wind Atlas (NWA) shows the generalised’, climatological (30-year) annual
mean wind speed [m/s] 100 m above ground level, for the Northern Cape, Western Cape
and Eastern Cape.
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Met mast ‘OBS Wind Climate | NUM Wind Climate Error [%]
1 : 6.16 : 5.33 : -13.47
2 . 6.62 : 7.01 : 5.89
3 7.19 : 6.63 : -7.79
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6 7.44 7.24 2.69
7 7.45 6.61 11.28
8 7.71 7.66 0.65
9 7.5 7.58 1.07
10 6.32 6.09 3.64
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The Numerical Wind Atlas Database contains the generalised® wind climate data sets (.lib
files) for every 5 km x 5 km, corresponding to approximately 15000 data points (“virtual
masts”) that can be employed directly with WASP (licensed version) for wind farm planning
and wind resource assessment.
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! flat, uniform terrain, no obstacles and with 3 cm roughness (e.g. farmland with open appearances) over the
entire area
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How to access the Numerical Wind Atlas Database

1. Download WAsP 10.2 from the WAsP website. www.wasp.dk. Install the
WASP software on the hard disc drive (HDD). The unlicensed WAsP will
allow you view the Generalised Wind Climate .lib files, but will not allow
any calculations to be done.
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2. Register for data downloads on the WASA website
WWW.Wasa.cSir.co.za

i. Go to the downloads page

X
3
4
energy 8
(' Department °
q Energy -
V REPUBLIC OF SOUTH AFRICA g e 3
]
=
w
CSIR Built envircnment  Online datz Guest (not logged in) | Leg in

ICSIR online

Welcome to our online database of meteorological data.

To the list of projects...

To the map of projects...
To the dovnload page...

Guide to sccessing and viewving the Wind Atlas for South Africa

@ Rise DTU National Laboratory for Sustainable Energy 2012 Comments and help requests to the webmaster


http://www.wasp.dk/
http://www.wasa.csir.co.za/
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ii. Complete all the required fields

S and W07 now availsble.

the stations have been corrected. Plezse dosmlcad the new versions.
bad been =added 2

Welcome to the WASA download site

If you =re already registered, =nd want to download datz, OR iIf you want tc check whether you are regis
£:11 in your e-m==il =ddress, =nd press the °‘Semd Password’ button. It wilil be sent to you by e-mail._
E-mailc |

you have mot yet registered, =nd want to dosmlcad dsts, please complete the registration for= belcow.

First name: =*|

Surnaze: *

Company name / Affiliation / Personzl user: ':

Affilsation type: *
If 'Other’ zbowe, please enter:|

Intended usage: *| v
If 'Other’ sbowve, plezse enter:

Address: *|

E-m=2il: *|zmsbie@orccz=

Confirm Password: *

iii. Click on the <Register> button

Log in to the data download website using your e-mail address and
password provided.

Welcome to the WASA download site

If you are already registered, and want to download data, OR f you want to check whether you are registered, please complete the log in form below,
o press the 'Log in' button If you have forgotton your password, please fll m your e-mad address, and press the ‘Send Password” butron. It will be

sere to vou by e-mad
E-mail:
Password:

&7
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4, Click on the wind atlas link on the data download page.
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Other linka

Welcome to the WASA download site, Eugene

¥ou aze logges in as emabillefcsir.co.za

WASA Wind Atlas downloads NEW

WASA Mel. data downloads
Pleass zhocse the sites f2com which you wish to downloced dats.
[ w0601 3eenae7"s, 16°90'51 572 - since 200E-16-58)

[ we
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(A3TIRI08 378, JTEE I NTE - sieen 200200
TIAT0R AETE ¢CI0GTT - wince 2010-38-04
PTG, S5TOL B LRE - sinee J0LE-24-01)

15708 2000, 28700/ 00 1°E - wimee J0A3-00-080

Mubsite Disclaimer
By weing this websise, you agres shas the mxclusions and limitasions of 1liabilisy set out in shis webfise disclaimer &

[The information contelined in this websize 18 for general inforsavice purposss only and provided ‘as is', Wnilses we end
jexpress or implisd about she suisabi 7, completanass, accuracy of the information and/cc the savaslabilizy at all of -
lindizect, special o2 censequantial losa or davage, o any loss of dasage or for any businass losses, 1013 of zevenus,
goodwilil, o 9 oF sorruption of informasian of @ ATining out of oF in connection W the use of this information
& ccnatitutas, oz is meant o constitute, advice of any kind. If any peovisicon =f this vadeite disclaimes is, oz
xovisions of this website disclaimer

Semns

5. Scroll down to the Tadpole link on the Wind Atlas web page and click on the
link.

energy

[T

V—
PSS OF SOUTH ATRCE

Emaassr o Dunsane

Other 1inka: WAS

ng i manzation Jiommary Magt Tice I -1 on fratinc and Hite Dwsgription
Welcome to the WASA Wind Atlas download site
Thim is the downlcoad site for the Firat verified numerical atlas for South Africa
.
.
.
.
.
-
To provide feedbock to the WASA team, you can optionally download and 2111 inm she guessiconalze, and e-mail to the Nebmaste:

First Numerical Wind Atlas

The WASA numerical wind atlas contains genersiised wind asiass data secs for sens of thousands of model grid points in the WAS

The mescscale =odel used fo: the first vesified atlas is the ¥azlarube Atmcsphesic Mescscale Modal (KM and the spacing bes
database; the grid point Ilccazisns can be viaved in sha Tadpele web i
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6. The Tadpole page with the Google Earth plug-in will open.

Google earth
C

7. Select the domain on the left side of the Google Earth plug-in that covers
your area of interest.

i Measurement masts.

Sauth Africe Whe

Google earth
L ¢
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ii South Africa (all domains)

TADPOLE

Basty AN Wi

Sauth 200 Connan 3
Bawth Afics Domen 4
Sauth Amcs Damen 3

South Mrca [all samaiss)

(OC \glt‘ earth

iii Individual modeling domain

ST Al Ooman I
South Mrece Domais &

South Atros Damen 3

Soch Afnza (a1 daevenc)

& \U:QIL'
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8. Locate your area of interest using the standard Google Earth controls.

9. Click on the wind atlas grid point closest to your area/point of interest.

TADPOLE

Clhiywns Satet
South Mnca Wite

Sevts Afrce Doman T

At M a Damam t

Scutr Mrca Deesan 3

Searh Aivce (o damare

-
SO n;lc eart!
1 4

10. Download the .lib file and save on your hard disk

TADPOLE

Sevts Africe Doman T

Aemath Mre A Darea ¢

Seutt AMfrica Decsan 3

Searh Aivce (o damare

SECongle eart!
.
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11. View the .lib file by:

i. Double clicking on the saved .lib file or

200032052 - Waal ypesion TiL1 {Hncanced

2R G- 2l Fm e

'g NOIAL WAF mvrtmgoce

S
m'.b-y‘lhi
+ (2 Wnd trtine gereratons (76 fles)

WASR0 is not licenced on this machne.

Crmy g shoachinm 10 Vigrss D il /

The nes hearchy Tanter Wind etes WM02-2 Sen been ackied to the
1| ety 1t con b dhagdepadd o b own wirnddawy.

What o yrus et 1o &)
& Digiey the new menbes mmesately 1115 own widow
" Den't dgtay e new mevber, 1 wll npen 2 imysel £ | want o see d

T harxt trve, et o whateryer 1 choome #ae tree without askeg

[ = ] o= |

ii. ~ Runthe WAsP 10.2 program. Open the .lib file by using the
File|New Workspace
Right click on Project 1
Insert from File
Select Wind Atlas, locate the file you downloaded and Open.
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iii Generalised wind climate at the selected point. Left click on the wind
rose sectors to display the sectorised wind speed distribution curve.

© 20/03/2012 - WAsP version 10.1 {Unlicenced)

Eile Member Reports Tools Window Help

ESEE & 2

, , ' 'SA3050_03_25.901E_32.6225_7.4_5 Windatlas (= |[BfX]
32,'20/03/2012 ' WASP workspace e

B8 'SA3050_03_25.901E_32.6225_7.4_5 Wind atlas R-class 0 R-class 1 R-class 2 R-class 3

{0.000 m) (0.030 m) (0.100 m) (0.400 m)

Height 1 U [m/=] 4,31 2,96 2.55 2.05

G-10m P lim it 3 B i

S Library folders Height2 U [m/s] 4,73 3.57 3.21 2.81

+- (@] Wind turbine generators (76 files) =-S5 (S 204 100 ™ *

Height 3 U [m/s] 5.51 4,31 3.98 3.62

(z=50m) P[W/m3 291 152 126 84

Height 4 U [m/s] 578 5.02 4.64 4.38

(z =100 m) P [w/m3] 382 254 196 134

Height 5 U [m/fs] 5.98 5.668 5.24 4.99

(z = 200 m) TG 500 407 305 222

200,07
Sector: Al
U 4.31mfs
f k! P: 153 W fm2
[%e/(m/s)] — Emergent
0.0 T T T 1
30.0%

: ] u [m/s] 25.00

2

12. The .lib file is the Generalised® or Geostrophic wind climate for the

selected grid point. The .lib file contains the wind direction distribution as
well as the sectorised and all wind speed distribution for the selected grid
point. The table contains the mean wind speed and power
density at five standard heights above ground level (Om, 10m, 25m,
50m, 100m, 200m) and five roughness classes. The roughness
classes correspond to ground cover types:
R class 0 (0.000m) water areas, R class 1 (0.030m) farmland with open
appearances, very few buildings, trees, airport area with some buildings and
trees, R class 2 (0.100m) farmland with closed appearance, R class 3
(0.400m) low forest, suburbs, shelter belts, many trees and/or bushes and R
class 4 (1.500m) tall forest

It also shows the Weibull graph and parameters A and k (lower right corner)
which is a mathematical fit to the generalised wind data. The Weibull
parameters A and k are used in combination with the wind turbine power
curve, to calculate e.g. the estimated Annual Energy Production (AEP) etc. of
awind turbine(s) at the site.

! flat, uniform terrain, no obstacles and with 3 cm roughness (e.g. farmland with open appearances)
over the entire area
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13. Any further analysis to estimate the actual wind climate, wind farm
planning, layout and wind resource assessment at the areal/point of
interest (e.g. microscale modeling) will require a licensed version of WASP,
see 15. If you are unfamiliar with WAsP or microscale modelling you are
urged to contact a reputable wind energy specialist or consultant to help in
assessing your needs.

14. Note, that although the WAsP software has been used in this guideline it
should be possible to use any similar software (WindPro, GH
WindFarmer etc.) to view the .lib file.

15. Microscale Modeling

The Numerical Wind Atlas and database assume a flat, uniform terrain, with
no obstacles and with 3 cm roughness (e.g. farmland with open
appearances) everywhere. l.e. it ignores surface effects such as elevation
(e.g. hill that can speed up the wind), roughness (e.g. forest that can slow
down the wind), obstacles etc. It is then very likely that the Numerical Wind
Atlas will over- or under-predict the mean local wind speed and power

density.
Numerical Wind Atlas Microscale Modeling
Grid cell size 5120 m Grid cell size 20 m
Wind farm of five 2 MW turbines Wind farm of five 2 MW turbines

Estimated AEP = 39 GWh Estimated AEP = 55 GWh
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Microscale modeling of the surface effects such as elevation, roughness,
obstacles etc. that results in a more accurate prediction of the local wind
climate and therefore wind farm planning, layout and wind resource
assessment is called downscaling and requires a fully licensed version of
WASP or similar software and professional assistance to set up and run the
software. See Planning and Development of Wind Farms (Risg-1-3272)(ed.2)

16 Please complete the questionnaire and provide feedback on your
experience.

Eramassy or Dewmars

Welcome to the WASA Wind Atlas download site

This is the download site for the First verified numerical atlas for South Africa

® First Numerical Wind Atlas
Observational Wind Atlas

To provide feedback to the WASA team, you can opticnally download and £ill in the guesticnnaire, and e-mail to the Webmaster

First Numerical Wind Atlas

The WASA numerical wind atlas contains generalised wind atlas datz sets for tens of thousands of model grid peoints in the WAS.

The mesoscale model used for the first verified =tlas is the Kerlsruhe Atmospheric Mesosczsle Model (KAMM) and the spacing bets
database; the grid point locaticns can be wviewed in the Tadpole web interface:

PLEASE NOTE. While the application of the Numerical Wind Atlas NWA assists anyone,
for free, to explore the generalised wind climate for every 5km x 5km ( about 15000 data
points on the NWA), it does not substitute the need for proper wind measurements which
is a usual requirement for funding.

DISCLAIMER

By using this Guide, you agree that the exclusions and limitations of liability set out in this
disclaimer are reasonable. If you do not think they are reasonable, you must not use this
Guide.

The information contained in this Guide is for general information purposes only and
provided 'as is'. Whilst we endeavour to keep the information up-to-date and correct, we
make no representation or warranties of any kind, express or implied about the suitability,
completeness, accuracy of the information and/or the availability at all of this Guide. In no


http://stel-apps.csir.co.za/wasa-img/Planning_and_Development_of_Wind_Farms_(Riso-I-3272)(ed2).pdf

Page 12 of 12

event will we be liable for any loss or damage including without limitation, direct, indirect,
special or consequential loss or damage, or any loss or damage or for any business losses,
loss of revenue, income, profits or anticipated savings, loss of contracts or business
relationships, loss of reputation or goodwill, or loss or corruption of information or data
arising out of or in connection with the use of this information. Any reliance you place on
this information is therefore strictly at your own risk. Nothing on this Guide constitutes, or
is meant to constitute, advice of any kind. If any provision of this Guide disclaimer is, or is
found to be, unenforceable under applicable law, that will not affect the enforceability of the
other provisions of this Guide disclaimer.



