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Winds Measured at Coastal Stations in the Seto Inland Sea during a Year
Period before 1980 and Error Evaluation of their Hindcast Winds

LA IERE™ « Bprpyh—"" - R
Masataka YAMAGUCHI*, Hirokazu NONAKA ™ * and Yoshio HATADA ***

Wind data measured over the period from the 1950s to the 1970s at coastal stations in the Seto Inland Sea are very
valuable for investigating the wind characteristics in this period due to their scarcity. In this study, coastal wind data
acquired between 1958 and 1982 at Hikari station set on the tip of the sea wall in the Hikari Steel Mill of Shin-Nihon
Steel Manufacturing Co. Ltd., together with wind data from coastal stations in the Seto Inland Sea, such as those gathered
between 1952 and 1967 at Osaka jetty, are analyzed for annual maximum winds-based yearly variation, trend and return
values. Then, accuracy of SDP winds-based hindcast winds at these stations for many cases of strong storms is examined
through the comparison with the corresponding measurement data. The main conclusions are summarized as follows ;
1) Estimates of 50-year return wind speed may be 34 - 36 m/s at Hikari and vary from 21 to 43 m/s at each of the coastal
stations in the Inland Sea, depending on geographical situation. 2) Error statistics of wind speed and wind direction for
many storm cases indicate a reasonable accuracy of SDP winds-based hindcast not only at Hikari but also at coastal
stations in Western and Eastern areas of the Inland Sea, though to a lesser degree than the Yamaguchi et al.(2012) results

perhaps due to a difference in comparing conditions between the studies.

Key Words ; Measurement data of coastal winds, a year period of the 1950s-1970s, the Seto Inland Sea, Hikari and

several stations, return wind speeds, SDP winds-based hindcast winds, error evaluation.
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Figure 1 Location of coastal stations for wind measurement in the Seto Inland Sea.

55



Table 2(1) Alist of samples of annual maximum(AM) wind speed data and peaks over threshold (POT) wind speed

data at coastal measurement stations.

date Hikari Sadamisaki | Matsuyama Shioya Osaka jetty

v 1958~1982 1953~1985 1890~ 1957~ 1952~1967

M.D z =10m z =40.6m | z =21.5m z =8.5m z =10m

a=10 a =0.819 a =0.896 a =1.024 a=10

U, 6, | typ. MD | U, |MD | U, |MD | U, |MD | U,
m/s m/s m/s m/s m/s

1952 0324 | 137 0204 | 19.3

1953 T5302 | 0607 | 39.1 | 0112 | 13.9 0925 | 32.5

1954 T5412 | 0913 | 42.4 | 0926 | 24.7 0926 | 29.8

1955 T5522 | 0930 | 49.6 | 0130 | 16.1 0220 | 22.6

1956 T5609 | 0817 | 45.0 | 0910 | 19.6 0817 | 22.6

1957 0820 | 33.3 | 1213 | 16.5 | 1218 | 18.8 | 1213 | 20.8

1958. | 21.1 | W 0926 | 30.7 | 0302 | 15.5 | 0211 | 23.8 | 0121 | 23.9

12.26

1959. | 23.5 | SSE T5914 | 0917 | 37.3 | 0404 | 14.7 | 0917 | 19.6 | 0926 | 29.8

09.17 * * * *

1960. | 22.6 | SSW 1229 | 333 | 0420 | 13.4 | 0127 | 19.6 | 1205 | 21.0

12.12

1961. | 22.8 | SE 0916 | 43.7 | 0916 | 16.7 | 0125 | 21.5 | 0916 | 30.4

07.25

1962. | 19.7 | WNW 1230 | 28.8 | 0403 | 14.7 | 1205 | 25.5 | 0102 | 19.7

04.03

1963. | 23.8 | W 0121 | 29.8 | 0121 | 13.1 | 0119 | 27.0 | 0831 | 17.7

01.18

1964. | 20.1 | W 0925 | 47.5 | 0925 | 16.0 | 0326 | 21.3 | 0925 | 24.7

03.26

1965. | 37.0 | SSE T6515 | 0806 | 42.5 | 0806 | 12.9 | 0112 | 19.5 | 0917 | 30.0

08.06 * * * *

1966. | 19.2 | SE 0909 | 34.8 | 0319 | 12.6 | 0319 | 16.2 | 0319 | 19.8

06.17

1967. | 16.1 | WNW 0404 | 29.2 | 0525 | 10.3 | 1027 | 13.5 | 0323 | 16.7

04.03

1968. | 19.7 | WSW 0829 | 33.3 | 0114 | 12.5 | 0114 | 19.5

01.14

1969. | 142 | NW 0321 | 29.8 | 0822 | 12.5 | 1203 | 16.0

01.02

1970. | 25.2 | SSE T7009 | 0815 | 37.7 | 0821 | 23.2 | 0821 | 20.0

08.15 * * * A A
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Table 2(2) Alist of samples of annual maximum(AM) wind speed data and peaks over threshold (POT) wind speed

data at coastal measurement stations.

Hikari Sadamisaki | Matsuyama Shioya Osaka jetty
Ydate 1958~1982 1953~1985 1890~ 1957~ 1952~1967
z =10m z =40.6m | z=21.5m z =8.5m z =10m
Mb a=10 a=0819 | «=0896 | a=1.024 | a=10
u, | 6, |typ. |MD | U, |[MD | U, |MD | U, |MD | U,
m/s m/s m/s m/s m/s
1971. | 325 1S T7119 | 0805 | 50.0 | 0805 | 14.8 | 0104 | 16.0
08.05 * * * *
1972. | 18.0 | WNW 0723 | 41.7 | 0331 | 11.5 | 1130 | 18.0
03.31
1973. | 147 | N T7310 | 1207 | 31.3 | 1222 | 10.7 | 1119 | 18.0
08.17
1974. | 18.0 | SE T7406 | 0706 | 33.0 | 0604 | 12.7 | 0901 | 17.0
07.06 * * *
1975. | 22.6 | NNW 0128 | 27.0 | 0817 | 9.8 | 1222 | 14.5
04.08
1976. | 25.5 | ESE T7617 | 0913 | 39.6 | 0913 | 13.0 | 1208 | 16.0
09.13 * * * *
1977. | 21.7 | WSW 0330 | 253 | 0418 | 9.6 | 0418 | 14.5
04.17
1978. | 226 | W 0120 | 29.1 | 0406 | 10.7 | 0228 | 18.0
02.28
1979. | 21.1 | NW 0904 | 33.4 | 0930 | 13.2 | 0228 | 15.5
03.30
1980. | 22.6 | NW 0911 | 42.5 | 0911 | 12.7 17.5
12.03 ad
1981. | 21.6 | NW 0903 | 26.2 | 0326 | 10.5 | 0315 | 17.5
03.26
1982. | 18.0 0827 | 37.7 | 0925 | 13.4 | 0925 | 17.0
11.30
1983. 0612 | 29.0 | 0317 | 10.0 | 1117 | 18.0
1984. 0821 | 31.5 | 0821 | 10.3 | 0103 | 17.0
1985. 0831 | 36.0 | 0221 | 9.4 | 0221 | 17.5
1986. 0406 | 9.5 | 0104 | 16.0
1987. 0831 | 12.1 | 0202 | 17.0

Hikari AM; U, >30m/s: N,=2, 25~30m/s:2, 20~25m/s:12, <20m/s:9, N, =25, ad:addition
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Table 2(3) A list of samples of annual maximum(AM) wind
speed data and peaks over threshold (POT) wind speed data at

coastal measurement stations.

Osaka jetty POT

U, >20m/s
IERBLREIZ FEI T 972.7 hPa ﬂ%
R B B A R0 S date U, 0 date U,
= PRI 5 RO AT YMD. | ms | ¥ yMD., | mws | P
> OO I ORLE b, TR 1961327 | 220 | NW | 1953.6.7 20.8 | T5302
PEGH T FEIC 24.7 m/s, JEET 18.3 m/s = : — -
528 [ 220 | W (9.25 | 32.5) | T5313

L T6515 FHRIERE <20, Lo, &

FHIRC 50 m/s (Uyo =40.9 mfs) & 1953~ (7.25 | 22.8 | SE) 1954.9.18 20.20 | T5414

1985 4E17 3510 2 OBl 2 5 2 2. 1965.1.11 | 20.8 | NNW (9.26 | 29.8) | T5415
YeclE8 A5 A 13 BEZ 14.5m/s (RA S), 12.12 | 243 | WNW | 1955.1.30 | 204
14 B2 25.6 m/s (S), 15 T 30.5m/s (S), (8.6 | 37.0 | SSE) 1020 | 21.7 | T5526
16 L2 32.5m/s (S), 17 KEIZ 30.0m/s (S), 1976.1.5 | 24.1 | NW (2.20 | 22.6)
18 FFIZ 30.5m/s (S), 19 FFIZ 17.5m/s (S), 1028 | 205 | W 1956.1.28 | 21.6
20 FRFIZ 21.2m/s (S), 21 FFIC 14.0m/s (S) (9.13 | 25.5 | ESE) 229|218
&l B, M, &<IZ30ms BLEDORED | 197812 | 213 | SW (8.17 | 22.6) | T5609
ARBEFHIZN 3~4 ] & JERNC R <, ik 0.1 | 21.1 | SSE | 1957.12.18 | 205
IREfE] 1 REFRICAPN D22 L 7 S JRUs 4 A& 228 | 226 | W) (12.13 | 208)
i;i;}f;i@ ii;i?ggfﬁg;gi 1980.1026 | 21.3 | NW | 1958825 | 20.1 | T5817
- (123 | 22.6 | NW) 12.26 | 21.0
KIBGHEFARNZ BN T S IEAHT T30 m/s %
(12.10 | 23.9)

EELAIERHENGEOND Z LD, HTO
325m/s 13H D IEEE B b,
DUNT, oD HS O KBTSk A A

19659.10 | 26.7 | T6523
.17 | 30.0) | T6524

B, Wi ERONHE (8T8 (2% (date,  AM) (date, - AM)
P IR 35U T 1953~1985 AEDHRT (33 Hikari POT  U;o>20mvs; Ny=25(=2+2+12+9)
1E) T 40 m/s BLEOFR KRGS 9 [ Osaka jetty POT U;(>20m/s ; N=21(=3+2+6+10)

LTV, Hx7-&rHmicx LT 20
m/s %k 2 5 AR KRR O HBL I AL E T DAl (KA3RE) T2, WRERT6RTHD, # 1 AEEH
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Figure 2 Yearly variations of measurement-based annual maximum(AM) wind speed at coastal stations in the Seto

Inland Sea.
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Table 3 Results of trend analysis for AM wind speed data sample at each of coastal stations.

it iod K ¢ I I
site eriods a

p yrs. | (mis)ly t t MK
Hikari 58-82 | 25 | -0.076 | -0.32 | -0.26 | -0.57

Sadamisaki | 53-85 | 33 | -0.210 | -1.27 | -1.11 | -1.23
Matsuyama | 52-87 | 36 | -0.182 | -2.68 | -2.80 | -2.90
Shioya 57-87 | 31 | -0.194 | -2.15 | -1.60 | -2.10
Osaka jetty | 52-67 | 16 | -0.312 | -0.65 | -0.60 | -0.71

*OL Hikari AM - Hikari AM - Hikari AM - Hikari POT
€ 40F k=25yrs. [ U5p=32.5m/s [ 1st missing [ N=25
= 30F | U =27.0m/s . 4 [ U,>20m/s
S ool FT-Il | i FT-Il [ FT-II
>t k=70 | Gumbel | k=40.0 | k=3.0
101 P =0.975[ P =0.979[ P =0.960[ P =0.980

0
0 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50
U10 obs mss U10 obs mss U10 obs mss U10 obs mss
Figure 3 Quantile-quantile plots for samples of measurement-based AM and POT wind speed data at Hikari station.
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Fig. 313G BIT DERREE (AM) Bk L OWRREE (POT) ERHI T 2 MqEse s HEHT X v 157~
B IS Q-Q Iy NlE G2 5, MMEFGHITIZIL, Befis A2 Gumbel 534, 27 FEAOTZIR
Rtk % > Weibull 2347, 20 FHEOIAMKAI k% & FT- WA OFE 48 FiE, (i - RERHOHF A
BN 2 T, Bt O5@R A MBI SRR RE, FEBEREO S (RS OHEE % jackknife 1512
£ % Yamaguchi - Hatada"\OE7 /L& WD, EEHMEEK =25 4 & T D4R R REUEEEHE, OERHEN =25

Ak, @F | AU =37.0 mis & 27.0 mis LB Z, UL =325 mis & LI=N =25 OREEL @F 1
B ERU OV 2 LU R =32.5 mis & 0 KE VA, ZOMITARHE LT8R GF 1 AKX o 3
WY, POT EEFCIIN =25, EEHAEN, =250 & L CENTNOEEOMNT 21T 7=, Sy mlTgr =
LICEDY, MEREp b 1ITEWE SRRV, BEMEIL 4P EM TIZFIRIN TN DL Enb, flsy
ﬁ@ﬁAWiﬁ<@w

Table 4 (TAHLSICH T DERKEE (AM) Bk LU & KIREEHRISRIZEBIT DU, >20 m/s DR
JEGE (POT) &HH _xﬁ%@{ﬁﬁﬁﬁﬂﬁﬁ%@* EhH 25, FHSOEEz miZBT 58EEY, X 1/7
FANT LD 10 m @ERKU,, L LTHY, z m TORK 1A & ﬂ%uz(”, 10 m %ﬁ?f@%né)uf;)
TRLTND, RITERIIABEIREp, Bl A ORIk (W I Weibull 5347, F (% FT- A0 A,
Gumbel 734f), 50 Eﬁ”@fﬁﬂ@um & X OIEHERZEU 505 B8 LOEEMREL (C, = Usge/Uso D%IE) T Efz%.’)

FIHTIE, @HEO AM EFF (Hikari(2)) T 50 FAEREGH & 2 OFEERZIUs £ Usgy =36.314.5 m/s
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Table 4 Alist of results of extreme value analyses for AM and POT wind speed data samples at each of coastal stations.

U.
z K | N|Uu®|ud date px | Opt. | Usy | Usey | =2
: ~ U
site period 50 Remarks
m yIS. m/s | m/s | (YMD) | 103 k m/s | m/s
%
POT, Ny =250,
Hikari (1) | 10.0 | 58-82 | 25 251 37.0 | 37.0 | 65.8.6 980 | F3.0 356 | 49 139
U, >20m's

Hikari (2) | 10.0 | 58-82 | 25 | 25 | 37.0 | 37.0 | 65.8.6 975 | F1.0 | 363 | 45 125 | AM

Hikari (3) | 10.0 | 58-82 | 25 | 25 | 325 | 325 | 71.85 979 | G 319 | 2.7 84 AM, 37.0m/s—27.0m/s

Hikari (4) | 10.0 | 58-82 | 25 | 24 | 325 | 325 | 71.85 960 | F40.0 | 33.8 | 4.0 119 | AM, Ist. missing

Sada-

40.6 | 53-85 | 33 33 | 50.0 | 409 | 71.85 991 | W2.0 | 428 | 2.0 4.6 AM
misaki
Matsu-

21.5 | 52-87 | 36 36 | 24.7 | 22.1 | 549.26 | 987 | F7.0 213 | 22 102 | AM
yama

Shioya 8.5 57-87 | 31 31 | 27.0 | 27.6 | 63.1.19 | 990 | F125 | 27.6 | 2.0 72 AM, add. 17.5m/s(1980)

Osaka
10.0 | 52-67 16 16 | 325 | 32,5 | 53.9.25 969 | W22 | 356 | 2.2 6.2 AM

Jetty(1)

Osaka POT, Ny =250,
10.0 | 52-67 16 21 | 325 | 325 | 53925 965 | W10 359 | 24 6.6

Jetty(2) U, >20nvs

Opt. : Optimum distribution ; F : FT-II Type, W : Weibull, G : Gumbel

(EERERC, =12.5%), POT &#t (Hikari(4)) T 35.6+4.9m/s (C, =13.9%) TH LD, WMELHI L HUs,
DFET 0.7 m/s E/NE W, 3 FEED AM EEFCIE, 5 1 ALEUE 37.0 m/s D 27.0 mf/s ~D A2 /)~ (Hikari(3))
UK T (44m/s) DB HT Ugo, DI (1.8mvs) AT TEY, H IAREDOEE N Uy & Usor M
ETREITRE N, B 1 AMEE K E T 28T (Hikari(4)) TldUsg £ Usoe =33.844.0 m/s (C, =11.9 %)
L, D72 0 EEIZREAE LTV D L 9 I D, - KRR T, 55 1 (RE 2 U =32.5mss
ELTHI 30 mis ITEET D AM BRI 5 B L TWD Z &b, KESOMITIEMICH E VHEZFIH720
Weibull 5347 (k =2.2) TEEN, Usy + Usgy =35.6422m/s (C, =62%) & ZBEMRE IV NSV, IMZ T, S
DA LRBEIC, AM BB E POT BEHZ IS Ugy & Uspy BB DHEEMENFE T RKEWVHOD, O
INEWY,

B, OHSEOEREHD L, S (36.3m/s 7213 33.8m/s) CARPHEH 2R (35.6m/s) & T,
Uso lIVEHIF (428 mis) TEVKREL, HE 27.6 ms) TRV /hSWMEE L5, diffficd o800 (21.3
m/s) TliHUsy i —fE/h sy,

HWEANIEZ 31T D 50 AERERIRHEU g DZEMI0 AR 27~ Lz L BRIOFER: (Fig. 30) T, MM E LTOf
TUso =32~33 m/s, KIRHEAHRIIECTU, =31~33 m/s, TEIRCUS, =40~42 m/s & 5-%, BRIEEHIIE
S Ugp & L HGT 5, L LEER THUg, =30~33m/s & & 0, BHEICEESEL Y 5Sm/s FLE
KEV,

3. SDP AEMIZED FHER & HRIED L

3.1 SDP REHICE D EFHER
TTICT . WE TR LI, L0 BINEPNTE - A IR ERRE R T 1~3 B S LI idE Sh
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72 10 Sy E O EGHEE R (SDP BVE R (236 2 BRSO E > FEEENARE L0, Zh
HOEGH - BA] (SDP E) &R & AMERSCIR 5 RFEMLR T H 2 72 NCEP/NCAR & %5 & ECMWF (2L 5
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TREMERFCA b— ARFERHI 3 U CRHFER & BUANR & O [RF 72 P 21T, Z O JHEOHNEZ iR L
Too MERK U7 ERGATERIOBIRILE 77 — % 235 b A7z 1961~2005 A0 45 1], WeEFIRREE 1 R
ThD, BiREE - AT HBIFZNCR BT 1B 2 & ORRIIOT — 4% L LTIV IAA TS,

3.2 RIZHE T EHEER & ERRD LLE

ZZTIERET, WRRO TRICHYS M50 SDP BRSO ER A IR T DEFEE S AR L,
BLIE & DL « BF AT 9

Fig. 41306123617 2 EHRR & BHIRORIRFZEL ot A 2 SOIRKE - ZEEIERE (D1964 43 H 26 H~
28 H, @1970 =12 H 12~14 H) BELO2 >OHERE (BT7009 5 : 1970 48 A 14~16 H, @T7119 &
R 197148 A 4~6 H) 12O\ TH X5, 2 DORKUE « ZRHIEIRHZ DU CIEE o Bk - B mksRa0E
KR EFELTWND L IICHhZR D, 2 DOBEBIRHI DUV T HAEE TITRRFZ I3 3 5 i OIS
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Hikari
O 1964
o |
E20
D L
10+
0- W, s - 0-
1218 0 6 12 18 0 6 12 18 0 6 0 6 1218 0 6 1218 0 6 12 18
Mar.25 Mar.26 Mar.27 Mar.28 Dec.12 Dec.13 Dec.14
N N
- o A o Dol
%S- %S- ° %o o4
K Owecal ° r Owobs g
W: ”... **~— Owobs W:
N |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| N |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
- Hikari - Hikari
SO 1970 1 3 1971
N N
520 N U1o cal\ T7009 | §20 L U10 cal T7119
D D r
10t o o2 % °°,
. r e U10obs X
0067218061278 0 6 12 18 0567218061278 06 1218
Aug.14 Aug.15 Aug.16 Aug.4 Aug.5 Aug.6

Figure 4 Comparison between hindcast and measurement for time variation of wind speed and direction during a storm

at Hikari station.
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W1 D KRR UL o =12 /s 73D A — LA LA O ZEBNEEIHAG,, >90°0D 47— AT\ T JElk
(AR D DBy, MBAKOAE Eayy, 2 FVE CEHR) ey (wvs), JERITARD 2 FHBERE P, ,
IR D Aficftagg, 2 FeFHih7Eay (°) D 6 DOMAEIFIEL LR b — AR KB U0, (=
Ul an/USES () DEFT SEEAT S, 12721, 2 FeEHsET A b — AW o SEHREEULS 5 L O 100°
TENENIER AL LT26y (= 0y /UL) LGy = (05/100) &2, WA, Fig. 4OOHHFITlEp, =081,
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TLHOOPHELWEDHD, 29 LI b, FERIRBAKIZL5EAx DF = 7 b UETH S,

512, FFEEEBHIROM G0 LWEAICIE, TOREREIZ S OREREICL > TR
FRINDHD, ZOREFIZALD D78  TEITOR0MR2 0 BN HGEIZIE, REIC L DHIRY R, RV
JEARTHEBENGONIEA IRV RICHET INERS A9,

Fig. 6130ICRBWTHRIZA h—LFF (N =157 —2R) O - BAERHIEET 5 7 DOrRZEfRIE O
iR, BRI Em E AR R e & 5% Do BEAELN =15 L7z dls, BEMARIZEBT
HIEHOXOREINEND, BEARIELIAICAS &, JREHIZEE U CHBIR e, (3002 X 2R L,
PHIES 0.68 & 1 B2 BT HENL TN D, AdEay, (2 FEm =1.00 % & 5 6 OO, i1 F A =0.20
MHHDLNDH LI, EHDEININEF XA, FERIC, RO 2 FVRIRAZES, O HO0RE Y,
TR TCIRBGRT 0 V2B LTI 1TV, RIS D Do DFREDIE S DX 2R T,
JEENZ B U CAEEMR B e D FEHIE (m =0.91) 1% 1 IS < EHERZE S /NS WL, AfidfHage HIEHERZENR
RRENVLOD, [FAEROZFENZ 5 2 5, BRI 2 FVEIRR 4G DOEHMEIL 042, FEERZZL 0.11 TH D)
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Figure 5 Scatter diagrams between hindcast and measured values for wind speed and wind direction during a storm at

Hikari station.
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Figure 6 Histograms of 7 error indices for wind speed and wind direction at Hikari station.

5, EHRREAEINENEITE AR, 2B U THD L, SRR S BURE O SEE 1TV, #
BNZRWE B E 220, ot ERETHNZ THIYENR) (Cd51) 2 BBLIIEEH I EL I DS A 5215 72\ R R
FERZEEICRFELTND L OICAX DTN E D, INFRICK L THOEERBENG LU0 HPORE
PO TRENDIZEDREENE LI TRV, ZAUTFREUSIZEJE S TR WELIIHLRUE L O #if o
BN L 500 LR,

3.3 RN AFEMEIZEITHETER & ERIEDLLE

Table 5 |3WET PN FEOA BN RIS T D AR & BHAED 51572 7 DORREEIEIZ DWW T O
filim & AEYER 220 O 100 HEZAEAGEHEN =7 OMUETH 2%, RICITEFNBOEEMER (FZE0 61
RICED 5 HSIC RSB T @I SRR A N2 7 7 ) & R (BB S KIKICE D 7
M) BIoddEk G 14 #i) 1231 2R D ONS I 0 S RIS & SEHRIZ DU T 1980 AELIRE
DEEHZOWTHRIZFAREOFER S 5 2 D, AEAREEEUIIFEHEVHE TN =88 (L1 HRICIEHEMHRORE R %
JNZ TN =636), HERHHE TN =46 (11O BRITIEIN =215), 2 TN =134 TH D05, 1980 FLLED
GRS & Lc il 0 SRS ARG R EEINZ S\, 10 SBIR%G & Ui sl a0 6 -
o> SDP MG RN DA 2 AT > 72l TH Y, % 2 COREREIHE_ER O ZE /540 OHEERE S 53R
DI-AFEOWR A (Table 1 (28 2 OFIMSEZFR<) (231 2 BRI L 0 EARMICIEEWREZ §
2, %7, Fig. 7, Fig. 8, Fig. 91IZNZA Rk, HmERs X OO n =iz 2 &6
MO ROTZ T OORRZEFEREDOBE AT CEAME AR AR &) 2R,

i‘«%ODf*%iaotUl%llﬁ/k?fé L, DEDZENEZD,
O L ORI 31T 2 18 R R O AR 2= IR B CHEZRFEEE LD pu, aous Po- Qs>
Engﬁﬁﬁmm§1Kﬁ<,5U&@¢ﬂﬁmpi%%ﬁﬂﬁﬁ¥a#0 WZHEWIEE, BWEEEZRT &0 8
S G, Table b CIIARXHIZ @IS & £ 9 mCa lZREE (T T2, RETRIN DmCo IS4
L CED Y, TR TOBEREIC OV THROEZ b OMAITZRY, 2 OF TREIOEA S\ #ui N
SETHW LA GRS X0 (EEHEE) OiEavt & Kk GiEEfEE) CTh 2,
QXY REVYHR COEBFER L LT, FEEMHROEEE 22 &, HgIOBE X 0 HEHICRE LIk
ERFELENTODEN, Fig. ThHbnd 518, pyopy DEBFFHANIAL, 2 FVEERRETH H6,°6, D
EARE, £z, HERMER CIIESREHRIC XTI mUVIEEE2 R REN L <, Fig 81cBIT 5%
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Table 5 Mean and standard deviation for each of winds-related 7 error indices at coastal stations in Western, Eastern
and full areas of the Seto Inland Sea.

location data | py X 102 | agy X 102 | Gy X 102 | Upeye X 102 | pg X 102 | agp X 10% | 65 X 107
N m o m o m o m o m o m o m o
Ieshima 71 64 16 89 | 17| 35 11 110 19 8 | 10| 106 8| 42| 12
Hikari 15] 68 11 100 | 20| 41 12 98 221 91 4 95| 17| 42| 12
OKuchogoe 81 66 11 101 | 21| 41 12 108 231 89| 14| 107 | 12| 38| 13
Shioya 29 68| 14 791 14| 39 9 95 171 87 9 98 | 13| 49| 15
OFukuyama 191 70 13 82 8| 34 5 87 12| 87| 12| 102 8| 31 7
West. 88| 67 14 87| 17| 38 10 96 19 ] 88 11 99 | 13| 43 14
Yama* 636 72 13 97 | 11| 28 7 102 141 95 4 99 71 26 7
(OShikama 61 77 14 99 91 30 9 102 13] 91 8| 100 31 27| 10
Takasago 11] 78 9 9% | 23| 36| 14 91 221 95 51 102 10| 32| 14
Tsui 91 64| 16 971 24| 40| 11 109 241 85| 12 98 6 29 7
Osaka 111 76 14 114 5| 31 5 120 12| 93 8 95 5| 26 6
East 461 72 15 99 | 20| 36 11 104 241 90 | 11 99 8| 31 11
Yama* 2151 76 12 97 | 12| 29 6 106 151 96 4 99 51 21 6
Seto 1341 69 15 91 19 37| 10 99 22| 88 11 9| 11| 39| 14
Yama* : Yamaguchi - Hatada + Ohfuku + Nonaka(2012) 21,
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Figure 7 Histograms of 7 error indices for wind speeds and wind directions at 10 coastal stations in the Western Seto

Inland Sea.
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Figure 8 Histograms of 7 error indices for wind speeds and wind directions at 7 coastal stations in the Eastern Seto

Inland Sea.
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Figure 9 Histograms of 7 error indices for wind speeds and wind directions at 17 coastal stations in the Seto Inland

Sea.
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