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Abstract

Numerical predictions of sea currents are carried out for one year by using Princeton Ocean Model
(POM) and validated by using measurement data at Fukushima Floating Offshore wind farm
demonstration site. Predicted current speed and direction show good agreement with measurement. Then,
a method for the prediction of the variation of annual average current speeds is proposed. In this method,
the ratio of the annual mean current obtained from high resolution simulation and that from low resolution
simulation are multiplied to the annual mean wind speed obtained from long-term low resolution data.
Predicted variation of annual mean current speed show good agreement with that from high resolution
simulation. Finally, prediction methods for the extreme current speed with recurrence period of 50 years
are discussed. The extreme current speed based on corrected low resolution long-term data shows better
agreement with that obtained from long-term high resolution data than those values estimated from

high-resolution short-term data.
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Fig. 2 Overview of the floating substation and the mounting
places of measurement equipment.

Table 1 Outline of the measurement equipment of sea current.

Wave meter ADCP
Equipment USW-2000 Workhorse Sentinel
Method Ultrasonic doppler
Sampling 2Hz 1Hz
Frequency
Range 0-5m/s +5m/s
Mounting Depth 18m 18m
Measurement 5,7.5,10m 1.23, 3.34, 545, 7.56,
Depth 9.76,11.78,13.89m

& R, P - EEEH S TS, S BIAIE
oW THEEFER OB 2 BliE 5 Z L2k b,
BMEOEEMEZ MR L, WEROARERREICL DK
I ERTET D 2 EMAMRE L 72> TNV D,
HEREIENT, AR 7T 27— arn Rovr
(CRRIE ST #ESEH M OVADCP B EHC & 0 Sl S h
TW5., ZNHOHZROE % Table 112759 ADCP
R OMESEHT L A8UHI% 2014 45 8 A 7 H KX 2014 4E
9 H 18 H LV BAtEE LTV A, ABFZETIE, /K% 10m
BT DMREHT L 0 B S, 20 S0 EAEICHE HL
IR O OBIEZ Hnb. 72720, ¥
GEHC K D BUEN G D72 > 72 2014458 H~9 A
17 B, 12 H 8 H)»5 20154F 4 H 28 H £ TOHIMIE,
10 7 ISR HLBE S =, JKIE 9.76m ([Z81F 5
ADCP D4 20 43 Dt & OVt A & Fv 7.

3. BIELZaL—YavDBE

-36 -

3.1 BEETILOHME

AWFFETIE, 7'V A BRI X0 B ST
PEET L Td % POM® (Princeton Ocean Model) % fHu»
T, 201447 H 1 H225 2015456 A 30 HETD 14
MOWRy = L—ya v aEid 5. £/, &
7 H—Fv AL« =Ty - TTAOWERET
Jb JCOPE-T” (Japan Coastal Ocean Predictability
Experiment with Tide resolving) = X % FFEHTE & Of&
THWT, Hl#RE%175. JCOPE-T I%, POM %X
— A LTEETATH DL, LN CIHBETT LV
POM O AHFAT 5.

POM T, SE R & L CKIEE KNI X 0 Bk
Tt ENT o FEES RV B, EEAEAL, HEio
A, BEIFREN, KEEROHESREORFIZL Y FE
INb. Fio, KEHMOEIEOEKELL Smagorinsky
5L, $MEJ7ANE Mellor - Yamada Level 2.5 5 /v
MEIEINTWA. 72383, JCOPE-T Tl, ik To
FEEE &2 B & L, W AN X D0 ) D3RG
ELTHEZLNTWA.

S A LRT v TNE, ACHEREE DR RALZ R 2 A
LAT v Tl ARREEE 1T S 3 T &
fiE T2 E A MR DE, AIE& O R
BRS A A WAT v T EDT TG, Ri-ptRITE—
RopENEZRAWD Z &2k, HEax NEZHL T
WA,

3.2 FHEEMH

AWFFENZ I 5 POM DFFHHELGEI K& OGRS % Fig.
3 KO Table 2 IZEnZEhond . KRG E T
0.02°x0.02° (#J 2km), $RIEJEI 45 JE & L7, WIHI%
PR QMR BE S 1T, ENCAFFEBRSEIE N OK R &
42+ % — (Fisheries Research Agency of Japan, FRA)
S ONE SZ A2 BA 36 15 N PR 28 B JE HEAE (Japan
Agency for Marine-Earth Science and Technology ,
JAMSTEC) 73B8%E L7iEE 7T M K D T T H
% FRA-JCOPE 2% (Japan Coastal Ocean Predictability
Experiment 2, LAF¢, JCOPE 2 &IES) % i, i
BEREMTIE, A Y A —FF /L WRF  (Weather
Research and Forecasting Model) Ver.3.7.0 (2 X ¥ T L
7= 10m & D JEE > 5 Oey et al.?) DA FWTEH L
T IRPUREUT X 0 BHE L7 JB o AWE /2 -
WRF OFFEIMICONTIE, fBES 2 LRLE L
23, FHRBEBI SOV TIRBLHIH S 2 i & 5 fEikIC
W U7, RS SRIE, BLIIME & AR 20 S0 s i)
L.

JCOPE-T (2 X 2 i fif #7 filf 1, 7K W fiF 14



38°N

¢
\
“ m
} 200
| 400
Fukushima 4 600
/ ~1000
-1200
-1400
—1600
1800

2000
2200
-2400
~2600
-2800
3000

141°E

Fig. 3 Computational domain used in this study.
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Table 2 Configuration of POM

Simulation period 1 Jul. 2014 - 30 Jun. 2015
Domain 140.5°E - 142.0°E, 36.5°N-38.0°N
Resolution Horizontal: 0.02°x0.02°
Vertical: 45 layers
Bathymetry ETOPO 1 (Arc 1 min.)
Initial and SST, salinity, current speed component
lateral boundary and water level obtained from
FRA-JCOPE-2 (Every 1 day)
Sea surface boundary WREF 10m height winds
(Every 1 hours)
Time steps External mode: 2 sec.
Internal mode: 30 sec.
Output temporal resolution | 20 min.
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Fig. 4 Comparison of measured and simulated current speeds
and directions (at 5m depth).
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Fig.5 Comparison of measured and simulated wind speeds

and currents speeds (at 62.95m and 5m depth).
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Fig. 6 Wind and current distributions at 13:00 JST on 14th

Oct. 2014 (10m height and sea surface).
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Table 3 Summary of archived FRA-JCOPE 2 data

Archived Period 1 Jan. 1993 - Present
Area 108.0-180.0°E, 10.5-62.0°N
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Table 5 Biases and standard deviation errors of annual average

current speeds.
Based on Based on Based on
JCOPE2 2002-2005 | 2006-2009 | 2010-2013
Correction 168 159 172
coefficient
Bias [%] -39.61 1.50 -4.04 3.85
SD Err [%] 8.36 8.18 8.05 8.25
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Fig. 12 Comparison of predicted extreme distributions for
current speeds (based on 2010-2013).

Table 6 Comparison of extreme current speeds.

50 years recurrence current speed [m/s] Bias SDerr
based on %] %]
20022005 | 2006-2009 | 2010-2013 i g
Annual max.
by JCOPE-T 0.86
(13years)
Monthly max.
by JCOPE-T 0.77 0.83 0.86 -461 | 581
(4 years)
Annual max.
byJCOPEZ | gq 0.84 091 | 183 | 335
correction
(13years)
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Fig. 13 Comparison of extreme current speed distributions

predicted by using different terms database.
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Table 7 Input values used for the IEC61400-3 current profile

model.
Water depth Wind speed at 10m, 50 years recurrent current
(d) (Lhours mean) (Vinour) speed at z=20 (Uss(20))
-108.4m 37.6m/s 0.86m/s
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