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New wind resource mapping methodology

e Frogfoot implementation of WAsP T =L
-_ Database Of W|nd C||mates Mame:  [Western Cape wind resources |
— Database of elevation maps S estern Cape provinel
— Database of roughness maps terrain
. . . Terrain dataset Ix‘.-'-'-_:tern Cape j
L4 PrlnC|p|e Of Operatlon Elevation layer IEIE-.-'ati-:nnLa-,-'er j
— BatCh mode Operatlon Roughness layer. IFL-:uugI'n'ue::La-,—'ﬂ' j
— Distributed computing boundary
. . . Include |D:'\.Countries'\.50uthAfrica'\.Landcmr|J
— Wind atlas interpolation to e | ]
every prediction site.
. dimates
- ReSUItS In MySQL database Dataset IS-Juth Africa (all domains) ﬂ
- EXport tO GIS formats calculation grid
' Determine grid automatically
[ J WASP Sta nda rd mOdelllng " Erter node coordinate fcy): |l::.1:: |
— Industry-standard model B :fzz :
Waorking heights
— Linearised flow model
Preview Cancel
— Default parameters | |
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Available input data for modelling

e First Verified Numerical Wind Atlas e Elevation
- KAMM mesoscale model — 20-m height contours from

- Virtual mast for every 5 km 1:50,000 South African
topographical maps.

e Land cover

— USGS Global Land Cover
Characteristics database
(GLCC, used for VNWA).

- Transformation table for z,
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Output data in public domain

e Common characteristics 130 A S R L
— 250 %250 m grid results B WASA project, South Africa
) ) WMo4 @® \WMO1-10datafor2y
B MOdeIIIng resolution ~1 m 1.20 !.‘W%(I)V?m Standard atmosphere | _|
_ 100 m above ground |eve| — WM(%.WMOS —— WAGSA approximation
— ArcGIS ASC output format Er \ .
=, .WMOZ
e Mean wind speed U g 110 w1 M7 -
_ . - _1 qJ
10 min average in [ms—1] s | \.WMOG |
©
. WMO09
e Mean power density P § 100 |- Ne _
— 10 min average in [Wm~2] =
- Site-specific air density i 1
. 0.90
e Elevation z
— Meters above sea level [m] L L
0 500 1000 1500 2000 2500
e Ruggedness index RIX Altitude [m a.s.|]

— WASsP standard parameters
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Annual mean wind speed [ms]

WASsP modelled, 250 m resolution
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WASA wind resource @ 100 m - power density

Annual mean power density [Wm?]
WASsP modelled, 250 m resolution
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Latitude

Terrain surface elevation [m a.s.l.]
WAsP modelled, 250 m resolution
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Latitude

Terrain surface ruggedness index
WASsP modelled, 250 m resolution
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Verification against wind measurements @ 10 masts

10 T T T T T T 10 T T T T T T

Wind speed prediction based on NWA [ms™]
T
o

Wind speed prediction from Frogfoot [ms™]
T
o

0 ! I ! | ! | I 0 ! I ! | I ! |
0 2 4 6 8 10 0 2 4 6 8 10
Wind speed prediction based on OWA [ms™] Wind speed prediction based on OWA [ms™]

e First Verified Numerical Wind Atlas e Frogfoot large-scale calculations
compared to observed winds (2y). compared to observed winds (2y).

e Testing wind-climatological inputs e Testing wind + topographical inputs
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Further quality assurance

e Manual vs. automated approach
— Comparison of software tools
— Coordinate systems check
— Coastlines and masks check
— Elevation data check

- Visual inspection of tiles of
wind resource estimates.

— Difference between resource
estimates at similar points.

e Final data sets
- Unedited and not limited
- Extreme power density values
— Includes blank nodes too
— Editing sometimes necessary
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Detailed wind resource mapping

e 250-m Frogfoot results
— Standardised set-up

e User-generated maps ,_
— any scale and resolution o ol 19

tgn Worcester
e Recommendations
— Tile size — keep small
— Site-specific parameters
— Detailed elevation maps
— Detailed roughness maps
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Metadata documents for wind resource data sets

e Metadata for data sets e Limitations
— Data set specifications — Operational envelope of WAsP
- Data provider — Verified numerical wind atlas
— Contact information (KAMM mesoscale model)
e Data set parameters - Input topographical data
e Coordinate system — Complex terrain (RIX > 5%)
e Technology (models & data) — Built-up areas
e Detailed notes — Forested areas
— Purpose
— Methodology
— Limitations
— Available documentation The wind resource maps are subject

~ Acknowledgements to change without notice if and when
more accurate and reliable data,

~ Disclaimer models and procedures become
- Four maps of U, P, z and RIX available.
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Wind farm planning and development
e Identification and ranking of P e

potential wind farm sites.

Initial analyses and design

Project planning

Pre-feasibility studies
- Resource assessment
- Some site assessment

Design of measurement campaign
— Number of masts
— Siting of masts
— Orientation of sensor booms

- Mounting of lightning rod and
navigation lights.
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Summary and conclusions

e Wind resources in WASA domain e Wind resource maps preliminary

- Large-scale: ~346,500 km? — Strategic environmental
~ High-resolution: 250-m grids assessments in 2013
- Results in public domain: e Updated WASA results April 2014
wasadata.csir.co.za/wasal — Updated mesoscale results
e Data sets specifically developed for — More detailed elevation maps
- Planning and Strategic - Updated land cover maps
Environmental Assessment — Adjusted roughness lengths
- WF planning and development — Verification for 3y @ 10 masts
e Comprehensive verification and QA . Updated wind resource maps too!
- Software development phase - U, P, z and RIX as shown today
- Manual checks in several areas ~ Land cover and roughness (z,)
e Wind resources pt underestimated - Best practice and guidelines

- VNWA on average 5% too low o All WASA results will be presented
— Topo-data means another ~5% at public workshops in April 2014.
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Further information

SANEDI

Dr Thembakazi Mali
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SANEDI WASA site
WWwWWw.wasaproject.info

CSIR Online
WWW.Wasa.Csir.co.za

WASA download site
wasadata.csir.co.za/wasal
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