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Motivation ewec s
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€ The largest error comes from the NWP
(Numerical Weather Prediction)

€ Typical NWP have only in the order of 10 km
horizontal resolution

€ In complex terrain, this is not enough.
€ Therefore: nest higher resolution models for




Overview Vewecae?&
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® Three test sites: Alaiz, Corsica, Crete
€ Look-up table vs nested model

€ Plenty of individual results (abbreviated! )




Test cases: Alaiz (Spain)
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Test cases: Corsica (FR) ewec

Complex terrain, near-shore, two clusters at Ersa and Rogliano,
20 turbines / 12 MW, various short periods







The idea of smaller scale "\"'-;
physical modelling ‘ewecs:

Numerical Weather Prediction (NWP) has limited resolution
Therefore has to average over complex terrain
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Look-up table vs dynamic ewec:
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Two approaches to downscaling:

€ Look-up table
% Does the heavy calculations once

Then tries to establish connection between overall wind
situation and local wind field

Ends up with a look-up table
Examples: KAMM, CFD models
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The nesting approach  Vewec::
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From here on:

RESULTS




Risg: KAMM
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KAMM vyields strong
speed and turning

effects, very consistent

with observations.
Dependence on
temperature profile.
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KAMM Conclusions for "\7
Alaiz and Corsica

KAMM simulations qualitatively capture
the region flow behaviour at the
sites.

It is not straight forward to transfer
this qualitative interpretation to a

.............................



N
Initialise CFD with MC model \'éwec
Alaiz: 7,5 m/s at 55 magl / WD 160° r'\
Neutral vertical atmospheric profile . :
Horizontal resolution 50m x 50m | "‘AR'A
TECHMNLOGIES
ARIA Wind : mass-consistent Mercure - CEFD model. 2 hrs
model, 2 min ' ’
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ARIA Results VZwec
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CFD initialisation with mass-consistent model X
reduces calculation time (4h = 2h), ARIA
Improves results of CFD calculations TECHNOLCAIES

ARIA Wind : Mercure :
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Conclusion Minerve/ZMercure \ewec

Initialise Mercure (CFD) with the wind field FARIA

from ARIA Wind for Alaiz: FERAE
-  The CPU time for Mercure wind field solution decreases
(initialisation by ARIA Wind field)
- ARIA Wind field is a first solution interesting for this case.
-  Mercure wind field i1s more accurate : wake effect —
speed up (physical model more complete)

Minerve results for Corsica:
e This MM5 configuration (economic) permit to
forecast each day 48 hours Horizon on a classical
computer
e The results are respectable
e The nesting between Minerve Model and MM5 Model
IS Interesting. Minerve improve the first solution of
MM5 model.
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IASA: Results for Corsica \ewec

Green line and dots: further out than the pink line and
dots. Means: the higher resolution works in this case

Other: the 43-m level works better than the 10-m wind
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Down to 500 m resolution, but with 1000 m terrain DB

but both are better than 6 km
Resolution more important for temperature (like in Corsica)
Uniformity of terrain is very important parameter!
And how representative is the measurement statlon’?
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Crete case ewec::

Not much difference between 0.5 and 1.5 km resolution, @
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IASA: Results for Crete ‘éwece.apa
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For Rokas wind farm:

v" Regional and mesoscale features of the airflow are captured @
satisfactorily by the coarser grids (12km and 6km).

v' The small scale features (e.g. topography induced) are
better described by the finest grids (1.5km and 0.5km).

v However, the benefits gained beyond 6km resolution
are not always worth the computational expenses.
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Summary High-Res modelling with RAMS  \7>~
In Crete ewec’

B RAMS runs down to 0.5km horizontal resolution for Rokas/Crete

B The wind at the second model level is closer to the observations for
all grids and all three runs performed.

Model-observations comparison is subject to spatio-temporal scales.

The highest resolution grid (0.5 km) and especially for the run initiated at 12
UTC on 4/9/2003 (3" run) performs better than the lower resolution grids
capturing mostly the airflow characteristics.

A model underestimation is obtained for wind speeds greater than 25m/s.
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MMS5 Alaiz X

wecC:
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CONCLUSIONS MM5 (NCEP)  VZwecos
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Analysed: MM5 for 6 short selected periods for Corsica case. Ciemal
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€ The MM5 effectiveness in downscalling is different in each analysed
period




CONCLUSIONS MM5 (NCEP) Ve
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Analysed 4 short periods for Crete:

COMPARISON BETWEEN MEASTUREMENTS AND MMSFORECASTINGS c = 2 h
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HIRLAM 0.5, 0.2 and MM5 Vewecm

BUSIMESSE, SCHEMCE & TECHNOLOGY

Comparison of HIRLAM 0.2°+MQOS, 0.5°+MOS and MM5(3x3 km)+MOS results

Comparison of LocalPred forecasts using HIRLAM 0.2°, 0.5° and MM5
October - Decembrer 2003

—&— NMAEHirlam0.2°
—— NMAEHirlam0.5°
NMAEMM5




Conclusions MM5 (GFS) ‘éﬁvecza?&
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e Selected inner most domain size: 25 x 25 points (best
relation between quality and computational time vs 37
and 49 points)

e There is N0 Improvement of the wind/power

forecasts when comparing 9 km last grid with 3 km grid
resolutions when run through LocalPred.




(long term = 10 days)
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ED 4.4 Long-Term forecasting
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Skiron Long-Term Forecasting skill at 850hPa for various members \
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Remarks for long-term forecasting \e.wec:-"f'-=

B SKIRON run for all Mediterranean for 5 days — compared to
Corsica.

B (One month study for 10-day forecasting.)

B SKIRON forecasting skill remains high even in long term, i.e.
after 96 hours of prediction.

data from Skiron forecasts (0.10x%0.10) Frsa (COI‘SiC&)
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More remarks for long-term forecasting Y

wecC:::
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B Deviations of SKIRON forecasts from the observations may be
attributed to

- Comparison between two time series with different spatio-temporal
characteristics.

- Local phenomena, such as up (down) drafts and sea breezes resulted by
the complex topography and special landscape features that the model
does not resolve with the 10 km = 10 km resolution.

- Errors in the initial and lateral boundary conditions provided by the global
model.

- Possible uncertainties in observations, such as errors due to instruments,
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€ Benchmarking of alternative approaches

€ Captured the air flow properties at three sites

€ Reduced computation time for CFD model in half

€ Optimised MM5 for Spanish situation forecasting use
€ Implemented advanced systems for online use
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Conclusions ewec
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€ More vertical levels near the ground help performance
® Higher horizontal resolution not always better

@ Look-up table needs more parameters than MOS to
outperform it

€ ... but the mesoscale models can give understanding of the
Important parameters




