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Abstract : The atmosphere-ocean coupled model was applied to propose the optimal numerical prediction
method for offshore wind resource prediction. The WRF-OML (Weather Research and Forecasting-Ocean
Mixed Layer) model, an atmosphere-ocean coupled model, was used to take into account the sea surface
temperature, ocean surface flux that changes over time. The wind data at 68 m in height above sea level
for one year measured by an offshore met mast installed 2.7 km off the Kimnyeong coast of Jeju was
analyzed for a reference. The wind speeds predicted by the WRF-OML and the original WRF models
were compared with those of the offshore met mast. The electric production from a virtual 5.56 MW
wind turbine at the mast position was estimated using the power curve of the turbine. The bias and the
RMSE  (root-mean-square-error) of the electric power production as well as the wind speed were
calculated using the met mast measurements and predictions from the two models. As a result, the bias
and the RMSE of the WRF model were -0.57 m/s and 4.41 m/s, while those of the WRF-OML model
were 0.16 m/s and 3.54 m/s, respectively. The WRF-OML model also had better performance than the

WRF model for power production prediction.
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Fig. 1 Location of Kimnyeong offshore met-mast

Table 1 The specification of wind sensors of the

met-mast

wind sensors

ftems anemometer wind vane
tower location 33.34N, 12647E

model Thies P610H NRG 200P
measurement range | 0 — 75 m/s 0 - 360 °
accuracy 0.2 m/s 1.5°

stating threshold | 0.3 m/s 0.2 m/s
operating temp. -50C ~ +80C -50C ~ +80C
heights Zgﬁ 222 ;22 68m, 58m, 48m

Table 2 The description of real and model data used

Items description remark
data used for wind speed anemometer : 68m
analysis wind direction | wind vane : 68m
averaging time | 10 minutes
measurement 2012.12.1.
period - 20131130, | 36 days(8.760 hrs)
number of data data recovery rate
. 8,760 / 8,760
(observations) 1 100%
number of data data recovery rate
17,520/17,52
(model) 7,520/17,520 : 100%

71ek 7173 B 527 4
FTEA} TEATE T4
m =°]9] Thies P610H 347 2 NRG 200P
AZRE =45 dolgrt ALEATh F3

FHa

CEERIDISCE RIS

w=olol AX" 68
2%
A
o=

A AAME AbeFS Table 13 2T
AFFYL A AER dolEe] FF 2 ]

7, Agd

AZvolEs ®

P

duolee]

Table 29} Zth. & AFoAE uigtlolg o] A

SHAABZ S| X243 Moz, 2020'F 12¢

109




HWsle] wE WEdes aHsEr] s 1d
(2012. 12. 1 ~ 2013. 11. 30) B¢ 2 sid714
g 68mollA] AS5E dHo]E]e WRF ¥ WRF-OML

ZAZHES 68 m dSdH oI HnEHAY. F,
dZdolE e} ASHoH(E}ME MnFozH
T 2d ko] HR=E AFh

2.2 25 3 UHE 0|5 Z2MA

THLAL gl o3 A7y BES 7HE
2 RS vige 5oURE EElolze] F7
A5l 8-S T3 FAANHARZ WMEAT| A,
olF 3t ZIAF AUAE H7duUAZ H3AZ]
T AYAF AFse Flolth FYELHAA
Ho] e oo E ugH o] Y F
ATk

P= lnGpV3A 1)

2 P

A71A e THAHGAA 9 L] oy
e 18, = 2HY 944, pe VRS,
VE F& AE EFolE FHHAo|T) o|2F o
2 TEHERFE 59 HAAF v RE F
4o AEe dF2 FTHYLUAF Ao N F
Q3 Q4o

o] Aol A= Fig. 29 Zo] =W A =AML 3
AEHgoz ML 556 MW FHLA7 9 &
H3Ax EEA S SEEAD 3.5 mis9] AlE
FEAAA FEEHAA =R JHEEr] AASHH,
A5ZF&AA 13.0 m/s?] HEHZTE AboloAe &

0.5

o4

F03

02

Power output, P (kW)
Power coefficient, C,

T T T T T T T T 0.0
10 12 14 16 18 20 22 24 26
Wind speed (m/s)

T T T
0 2 4 6 8

Fig. 2 Power curve and power coefficient of the

wind turbine used for this study
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Table 3 Physical process of models

Variables Schemes

Microphysics WDM 6-class

Planetary Boundary Layer Meller-Yamada-Janjic

Surface Layer Monin-Obulkhov

Land surface Noah-MP
Shortwave Radiation Dudhia
Longwave Radiation RRTMG
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Fig. 3 Configuration of the 2-way nested domains
for the WRF and WRF-OML models. Sizes
of domains are 27 km(domain 01), 9 km(domain
02), 3 km(domain 03), 1 km(domain 04) and

0.3 km(domain 05)
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Fig. 4 Schematics of the one-dimensional ocean

mixed layer model used
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Fig. 5 Schematic diagram explaining the process of
WRF and WRF-OML models for offshore
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Fig. 6 Scatter plots of simulated results using WRF

model with observations
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Fig. 9 Bias and RMSE of simulated results using
WRF and WRF-OML models with wind speeds
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