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Use of (mesoscale) weather forecast models

Among others:
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Rodrigues et al., 2015 e.g. Foley et al., 2012 Sanz Rodrigo et al., 2017
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Research questions

" What is the typical performance of each model for +36h forecasts?
" How much does model performance depend on weather type?

" Does more resolution help to improve results?

ECMWEF-IFS (16km) Harmonie (2.5 km) WGEER 1))




Four years of high quality data for validation (2012-2015)

90-315m: LiDAR

92m: 2x cup 90m: P,T,RH
85m: 3x sonic & vane

58m: 3x cup & vane =

27m: 3x cup & vane

Om: SST, SLP, wave height & period

Kalverla et al., 2017, JWEIA - An observational climatology of anomalous wind events ...
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WRF results for wind speed at 115 m

Wind speed 115 m (m/s)

Number
of cases 68 4 55 54 75 g4 41 3395 3751 3314 60 ;516,528 )0 3 525, 12
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Results for +36 h Wind speed (ms)
forecasts (case
weighted numbers)

All bias: < 0.5 m/s
Typical spread: < 2m/s

Harmonie:

Smallest bias, largest spread

Impact of more refined data
assimilation?
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Res u Its fo r + 3 6 h Potential temperature (K)

forecasts (case
weighted numbers)
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IFS 1 K too warm
Others too cold

IFS much larger spread
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Introducing error diagrams

For quick comparison of 1st and 2"d moments of error distributions
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21m potential temperature
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Models struggle to represent stable conditions (cluster 18)

315m - 27m wind speed difference 90m - 21m virtual potential temp. diff.
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Take home

Wind speed bias < 0.5 m/s
Wind speed error std < 2 m/s

ECMWF temperature bias 1K

Stable conditions most challenging

Not much impact of higher
resolution in this study

See also poster!
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EUROS: uncertainty reductions in ...

Response driving
equivalent forces
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Logistics & Design

www.offshorewindenergy.org/EURQOS/
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Back-up information
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Case selection strategy: "UVS-t,” clustering

principle component analysis in 6 dimensions (illustrated here for 2 dimensions)
A\

10° N-S pressure
difference

\

10° E-W pressure
difference

Stability (850 hPa
pot. temp. minus
SST

/

Every day and day-1
Histor
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Results of clustering algorithm
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Additional info: cases

Case 18 most stable

Worst performance

Case 4,5,6 also stable
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4,5 weak wind

6: stronger wind
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WRE domain (3 km)




Additional info: additional simulations

ECMWF IFS 10_min
IFS 1h

Harmonie

WRF

WRF_coarse
wrf_coarse_1h
wrf_moremix
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Additional info

" SST is very well represented in all models

" Harmonie is version V36, new cycle V40 includes new mixing length
formulation

® Skill scores were calculated but don’t add much to the visual
Impression

" 10m wind was also evaluated with synops at offshore platforms:
similar error patterns
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Additional info: case 5 evolution

Tcelcius

15:00 18:00 21:00 00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00
time

EE TS

18.0 195 21.0 225 24.0 25.5

15:00 18:00 21:00 00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00
time
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Case 5: surface charts (saddle point)

2013-07-23 06:00:00 2013-07-23 15:00:00
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A. Wind speed (m/s)

C. Wind direction ()

115 m 215 m

315m

B. Potential temperature (K)

D. Mixing ratio (g/kg)
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A. Virtual potential temperature (K)
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Vertical differences

B. Wind speed (m/s)

315m-27m

Wind direction (*)

315m-27m
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Potential temperature (K)

Virtual potential temperature difference (K)

Wind speed (m/s)

Error {(p—o0)

Error (p — 0)

Error (p — 0}

Wind direction (%)

Wind direction difference (°)

Wind speed difference (m/s)

Mixing ratio (g/kg)

Error (p — 0)
Error {(p— o)

Error (p — o}

315m-27m

315m-27m
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Virtual pot. temp. diff 90-21m (K)
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Centered RMSE

Centered RMSE

A. 115m wind speed (m/s)
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Centered RMSE
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