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An assessment of offshore wind energy potential using mesoscale model and
geographic information system

A e L
Atsushi YAMAGUCHI, Takeshi ISHIHARA

SUMMARY

Offshore wind climate along the coast of Kanto area was investigated by a mesoscale model and wind

energy potential considering economical and social criteria was estimated by Geographical Information

System (GIS). The prediction accuracy of the annual mean wind speed by the mesoscale model was 4.8%.

The estimated wind climate shows that offshore Choshi, the annual mean wind speed is significantly higher

than other area. Without considering any economical or social criteria, the total potential along the coast of

Kanto area is 287TWh/year, which is almost equal to the annual supply of Tokyo Electric Power Company.

If only the bottom mounted foundation is used, the potential varies from 0.21TWh/year to 7.98TWh/year

depending on the scenario. On the other hand, when floating foundation is taken into consideration, the

potential is 100.59TWh/year even for the most conservative scenario.
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Table 1 F(D)~(OUZHV BILTZFEFOER
The notation of the symbols used in equations (1) to (6)
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(The computational domain of the mesoscale model)
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(The computational domain and the grid interval)
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(The day averaged wind speed for the year 2000 at the Choshi Meteorological Station)
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(10minutes averaged wind speed for June, 2000 at the Choshi Meteorological Station)
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(Mean wind speed along the coast of Kanto Area at 70m above sea level)

SR RGE 2 g, RS, MR E TV RAMS 12 L
HE TSR, $HBENT —2 2RT. =T ML D
HI@EN s B EE L HERLTRBY, FEEYE

O TRRRET, 48%EEFITHOKEELRL TNA5,

X, [RERBDSENTH Y B0 2%
FTHELT, 2km OKFEMEBIENR 5 THLI D LE
ZohD.

Fig. 423k FREE BT D EMOREXK % 7~
T ERBET ML DR R, AT & OSHRIE
Tl A ~d . AL B E O RS L BRI TE
D, JEGETZ TR R ROFBMESL B2 E RS,
hFIZB T, ERFITFEIC L > TRE<E(T 5.
AR FHIROF R IR Z U, ALTEED 5 FE R
% B S5 (Fig. 4b)). FEORfnE & bz THEmIE
m~E 2t L, Fig. 4e)lomT L oic6 AickbE< @
BlENDEUIHEMEEORE 25, Eofbbiziddek
D OEERIENS LS, 10 Ao EEmITIEE

MHAERE 2D, AV A —LEF ML HEHED
ZOMERERZTEY, AECOZFEEHZELH AR T
TEAHZ bbb,

A= X IR R A Al S L LT, ()3
TRINDBH=RNVX—FE PD » LIXLITHWS
ns.

RD:%pf (7

ZZTulIEGE, plIEREETHD. AL TIIZER
BT —ETH D EUE LIRS =R F—F 2 S
Lic. 8k FREBITIB T 2 B = L X — 8 LB i
MBRDIAGE L, AV A7 —)VRBTT L RAMS >
BROIZGAICENTR 212Wm?,  206W/m* TH Y,
JBS) = RN F—BHEO TR 28% Th o7z, 20
ZENBYH A YA —VREET L RAMS I X AN
TANF—FR TP FHTHL Z LR Ehi-.
I, AFETELICBWTY, WD OIS



14 EE (n/s)

0 T

LWh# 3%k T

Fig. 6 WFHE R EE 70m (23517 2 iR R B o0 BREER oD 45 -1 Rl
(The annual mean wind speed for different distance from the
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(The specification of the wind turbine used for the estimation of
the wind energy potential)
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(The power curve of the 2.4MW wind turbine used for the
estimation of wind energy potential)
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(The list of the geographical data used in this study)
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Table 7 #H220Y - BEFRIGIF R EZIE Lz U ARINRF &
(Wind energy potential for each scenario considcring the social and economical criteria)
VA | REREER FlLaayilzY AfEAHSE | RUHTRETRY | MR | SR R RRTE it RETE Rk plge™s
(km2) (k) (7 kW) (TWh/year) (%)
B0-25 A JEE E L2 25%LA 901 1,663 399 11.51 3.99
B0-30 A B =1 49N 30%20 E 590 1,088 261 7.98 2.76
B0-35 AR El LA 35%LL 1 125 232 56 1.84 0.64
B1-25 AGEE 1 25%LL 354 654 157 4.71 1.63
B1-30 A ¥1 30%L k- 292 540 130 3.98 1.38
B1-35 AGEE 1 35%LL 1 79 146 35 1.16 0.40
B2-25 A& %2 25%LA F 15 27 6 0.21 0.07
B2-30 A W2 30%L2L k- 15 27 6 0.21 0.07
B2-35 ATJEE 2 35%LL I 15 27 6 0.21 0.07
F0-25 AT Ef L 25%L1 | 10,481 19,345 4,643 150.42 52.10
F0-30 A EEATEE EW LA 30%LL 1 8,977 16,573 3,978 133.42 46.21
F0-35 AN EW L2 35%LL | 5,983 11,044 2,651 93.53 32.40
F1-25 AT 1 25%L4 8,837 16,314 3,915 129.14 44,73
F1-30 AR ¥1 30%LL 7,906 14,594 3,503 118.55 41.06
F1-35 AN *%1 35%LL 5,598 10,334 2,480 87.76 30.40
F2-25 AR 2 25%L 7,234 13,355 3,205 107.56 37.26
F2-30 A 2 30%LL 1 6,622 12,225 2,934 100.59 34.84
F2-35 AR 2 35%LL 1 5,106 9,427 2,262 80.40 27.85
1 PR ETEE - B AR - BT A R

W2 IR EHE - B AL - HEETHE - RO 10km RO A BRI
3 JRTE RO H RS O 2005 FAEMARTE (288, 7TWhiyear) |23 5 st



'.'

(b) <-4 U # B1 (Scenario B1)

(¢)3-7 U 4 B2 (Scenario B2)

¢

(d) Y 4 FO (Scenario FO)

(e)iF Y 4 F1 (Scenario F1)

(H)2F 1 4 F2 (Scenario F2)

Fig. 13 &2 U AT Dafifl A S Ove R ARRAF O /54
(Spatial distribution of wind energy potential for each scenario)
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(The wind energy potential for each scenario with the minimum capability factor of 30 percent considering the water depth and the
distance from the coastline)
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