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Abstract

This study reexamines offshore wind estimation methods and WRF model settings used in the
NeoWins offshore wind map. To simulate satellite observations, surface wind measurements from floating
lidar with reduced temporal resolution were combined with WRF vertical profiles. The results indicate that
using WRF alone yields higher accuracy than the combined approach when the temporal resolution of the
surface wind measurements exceeds 3 hours. The WRF planetary boundary layer schemes were also
reexamined by comparing the MYJ scheme used in NeoWins with its successor, MYNN. Evaluations based
on wind speed accuracy, vertical shear, and wind speed frequency distributions show that MYJ is more
accurate than MYNN. MYNN performs better under stable conditions, whereas MYJ shows higher accuracy
under unstable conditions. Because stable conditions are more common in Europe and unstable conditions
dominate along the Japanese coast, MYNN performed better in European studies, while MYJ performed

better in this study.
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Tablel

Mutsu-Ogawara: WRF(ARW) ver4.1.2
Tainai: WRF(ARW) ver4.3.3
Mutsu-Ogawara:2020/12/1~2021/7/31(8months)
Tainai:2022/5/1~2023/4/30(1year)
Met data:JMA LFM-GPV (1-hourly, 0.020°x0.025°)
Input Data  Soil data: NCEP FNL (6-hourly, 12x12)
SST data: Met office OSTIA (daily, 0.052x0.052)
Terrain  Elevation: METI-NASA ASTER-GDEM
data Land use: MLIT land use subdivision mesh

Domain1:2.5kmx2.5km (100x100 grids)

WRF model configuration

Model

Period

Grids
Domain2:0.5kmx0.5km (100x100 grids)
Vertical 40 levels (Surface to 100hPa)
levels
Longwave process : Dudhia scheme
Shortwave process: Rapid Radiative Transfer Model scheme
Cloud microphysics process: Ferrier (new Eta) scheme
Physics PBL process: Mellor-Yamada-Janic (Eta operational) scheme
options

Surface layer process: Monin-Obukhov (Janic Eta) scheme

Land-surface process: Noah Land Surface Model scheme

Cumulus parameterization : Kain-Fritsch (new Eta) scheme
(only domain1)

Domainl:Enabled (u, v, 6, q)
FDDA Domain2 : Enabled (u, v, 6, q) above the thirteenth layer
(approximately 2km)

Based on JMA

Roughness
Table
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Table2 Details of the methods used for the analysis

Method Temporal Details
Resolution
WRFonly |- Uses 1-hour WRF outputs directly
1-hourl Lifts 1-hour low-altitude observations usin
Method©@ v J

(24 data/day) |the vector-correction method

3-hourly
Method@®-a| (8 data/day)

Applies spline interpolation to 3-hour
observations, then lifts them using the vector-
correction method

6-hourly
Method@D-b| (4 data/day)

Applies spline interpolation to 6-hour
observations, then lifts them using the vector-
correction method
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Table3  Statistical comparison of estimated 120 m wind
speed (Values outperforming the WRF-only are highlighted)

Mutsu- Method® | Method®-a | Method®-b
WRFonly
Ogawara 1-hourly 3-hourly 6-hourly
Bias[%] -0.6 1.6 1.1 -0.5
RMSE[%] 23.2 15.4 18.1 22.0
R[-] 0.89 0.95 0.93 0.90
L Method®@ | Method®-a | Method®-b
Tainai WRFonly
1-hourly 3-hourly 6-hourly
Bias[%] -3.6 -0.3 -1.3 -2.6
RMSE[%] 21.3 125 19.9 25.1
R[-] 0.89 0.96 0.90 0.85
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Table4 Overview of observations

Site Observation Method Instrument Period
VL on breakwater .
g W V2.1 2021/01-2021/12
Mutsu-Ogawara (15 km offshore) indCube 021/01-2021/
. VL on breakwater
Noshiro (1.0 km offshore) ZX300M 2020/08-2021/07
. FLS (3.8 km offshore)
Tainai Fugro SEAWATCH ZX300M 2022/05-2023/04
Setana 2022/07-2023/06
Yakumo 2022/07-2023/06
Kaminokuni 2022/07-2023/06
Matsumae VLon the coast + SL VL:WindCube V2.1 | 2022/10-2023/09
(SL:1.6-4.5 km offshore A
Katagami observations) SL:WindCubeScan | 2022/01-2022/12
Yuza 2022/07-2023/06
Kujyukuri 2023/07-2024/06
Isumi 2022/07-2023/06
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