IEYvy—FN 3%
2004%E3 B
— RS

Erie#IC & (T 2 R BRBFOHEE LB

Intercomparison of Wave Data Hindcast in Lake Erie
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Masataka YAMAGUCHI*, Yoshio HATADA*, Manabu OHFUKU¥,
Hirokazu NONAKA* and Fumihito TAKAMI**

Wind and wave characteristics in Lake Erie, which is one of the Great Lakes are investigated based on the
analysis of measurement data at 3 buoy stations over one month from October 22 to November 22, 2000.
Relation between dimensionless wave height and wave period data is approximated by Toba's 3/2 power law
with a slightly smaller coefficient, which means predominance of wind waves during this period in Lake Erie.
Wave hindcast using BRTM(Backward Ray Tracing Model) is conducted under the same bathymetry and wind
input conditions as Lalbeharry et al.(2000), which were kindly provided by Dr. R. Lalbeharry, Canadian
Meteorological Service. Intercomparison among BRTM-based wave data, WAM-based wave height data given
by Dr. R. Lalbeharry and measurement wave data shows that BRTM yields as close an agreement with
measurement data as does WAM and that error statistics may suggest a slightly higher estimating ability of
BRTM over WAM. '
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Fig. 4 Relation between dimensionless wave height and wave period based on measured data.
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Fig. 5 Example of wind distribution hindcast over Lake Erie.

Annual Journal of Eng, 147
Ehime Univ, M. Mar, 2004



O ERE - HH #B-AE  F-BP @#—-BR XA

Fig. 6 (1) & U(2)i3 3 R RIMIR OIS RH L MPERHC & 2 Bk U, AR 0.8 & UHBEH, BM

20 [ L] T 1 T L] 1 L) ] L] L] L L] L] ] L] ] L] L) T L) Ll L] ; L) l‘ T L] L] T LS
2] 15+ ° obs. - cal B45005 : .

3
N~

§0)ﬂ12§o

Hs m

OQONHDOOO_2NWHA
L] 1 L

« Obs.
—cal.

25 Oct 30 1 S Nov. 10 15 - 20

Fig. 6 (1) Comparison between hindcast and measured data for time series of winds and waves.
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Fig. 6 (2) Comparison between hindcast and measured data for time series of winds and waves.
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Fig. 7 Comparison between hindcast and measured wind data.

Table 2 Wind speed statistics and error statistics of wind speed and direction.
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Fig. 8 Direction-separated occurrence rate of strong winds.
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Fig. 9 Comparison between hindcast and measured wave height data and correlation
between 2 kinds of hindcast wave height data.
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Table 3 Wave height statistics and error statistics of wave height.

buoy | model | Hsobs | Hscat | Hoobs | Hocat | OB | 201 | O
m m m m m
WAM | 0.84 | 0.87 | 0.48 | 0.58 | 0.85 | 1.08 | 0.22
45005 | BRTM | 0.84 | 0.93 | 0.48 | 0.42 | 0.91| 1.03 | 0.17
' B-W ' 0.93 | 0.95 | 0.21
WAM | 0.85 | 0.82 | 0.69 | 0.68 | 0.94|0.95 | 0.17
45132 | BRTM | 0.85 | 0.87 | 0.69 | 0.61 [0.94 | 0.94 | 0.18
B-W 0.96 | 0.97 | 0.16
WAM | 0.72 | 0.67 | 0.74 | 0.67 | 0.94| 0.89 | 0.19
45142 | BRTM | 0.72 | 0.83 | 0.74 | 0.78 | 0.97 | 1.09 | 0.18
B-W 0.96 | 1.18 | 0.21

Wik & 3, ERREHKIR TANE, HEERE pri20.91~0.97, DB HEani0.94~1.09, 2 FEFH
EERE onld0.17~0.18mThH %, Tibb, HEADOHMIIIA LY HITED2&/hE0nH, 74
4514212 BT 2 AE Eanl I EHEB I EHHICHRUER L D LPLRKEVWI L ER T, 2WVT, TR
EEEROMBRE RS L, HBRK entd0.93~0.96, AR Haoni30.95~1.18, 2 FEFHEBE ould
0.16~02ImTd %, N bDHHEIL, ARHan=1.18% & 571451024 BT, TSRO
UXEPL VBN EERT, &/, HHEAEREH LBUERERORE,S, WAMIBEEKEE
D) LEHEBHAN LT, 1 HRBEFNVLVBRAUSRIEVER 52 2%, EHREKIRTAH
N, 1 HRETTVIWAME D RRHWHE2 DL T L 5,

Fig.10i& 1 SRMETIVIC L 5 3 MMM A AR L RUAM AR OB %, Table 4 i3/
WFEER (T, T.) BLURAYBREHKIR (or, ar, o) O—HERT, AHBRHOZLHAMBER
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Fig. 10 Comparison between hindcast and measured wave period data.

Table 4 Wave period statistics and error statistics of wave period.

buoy | Tsobs | Tscat | Toobs | Toeat | 07 | aor | 07
8 s 8 8 8

45005 | 4.5 4.3 0.6 0.8 [0.78]0.96 | 0.4
45132 | 4.7 4.7 1.3 1.1 0931099 |04
45142 | 4.7 44 1.7 16 |0.88| 1.01 | 0.7
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Fig. 11 Relation between dimensionless wave height and wave period based on hindcast data.

DHRBD—HERT . EBRTEBER L EXTAE Table 5 Coefficients of Toba's 3/2 power law
MEROBFRIE, YRy MiERICERL TESY based on hindcast data.

B2 S T2 ERERTE, SHERTIER
ERICEDEBERE, LAL, RFHIEWTh buoy |bm)| a | n | a | =
NDTATHIIREDEEY LB, —F, ~*HP 45005 | 14.6 | 0.079 | 1.29 | 0.056 | 1.5
1.5 hiE, F¥anfEi20.055~0.058L %D, 45132 | 22.0 (0.068 | 1.21 | 0.068 | 1.5
Tobal> & 20.062& H_T8~04% DK & X% & 45142 | 27.0 | 0.135| 1.33 | 0.055 | 1.5
D, TNIRBMERL W BALMELIZZ—KT 2. H =al.", Toba(1972) : H: =0062T, 'S
%3, Fig.4 LHXRT, &< IZT7 145005 THERTT
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2mist LTWAB7-ODTH5b,
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Ll BONLHERRIOEIZEIICEHENS,
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QOIomEEHEERERI3IEZDO T/ ICL 2 1I0mBEEMERNRAERL L HFET 2, LdoT,
Ereif i2 B 2 EHERRBOME I, L IVBVETL 5, IHREERERBHAERDF— 5[
BICETOTIER SN TV AT REERZTRET 2, IRREZOHE LAV 2 EAEHOMEICR 5 K
FTaZED5, SEDKERAERIIKRESEFVORBELRIET 2-D0BBESIZBITLAN
&L LT, EbDTHERATH S,

Annual Journal of Eng, 153
Ehime Univ, . Mar, 2004



o IEEE - MHE #5 - kB F-Fe #— - %R XA

@OWAMIZ L 2B IIBAER L L HET 5, BARIC, HBEEHIZ0.85~0.94, AEHEIZ0.89
~1.03, 2FEFEHHEB/IREIL0.17~0.22mTH 5, X ) FEMIZIE, HEED IEie#H T O 7 1 45005
TRERBICH L TEDOfEZ, BERBBICHLTEDOMEE, BHO 745142 THIERHIIZT L
TEDOERX 5 X 5,

@1 ZZRBETFIVIE, WAMERRICBAIER2BVWEECHERT 545, 71450058 71 45142C
EHEMICCPLHODMEE, TA4S5INRTHREBPICH L TRREDOEEZE 25, AfliconTd®
RELDEIHKTEH00, FHMIZLVREEEZ LD, BAIC, HBRYE, QRE, 2 fFyRE
R CH L T0.91~0.97, 0.94~1.09, 0.17~0.18m, FEHIZ% L T0.78~0.93, 0.96~1.01, 0.4~
07sTH b, T/, HEHERFHITobaDIRFERZITIZHRET 2, XFHEE15L T 554, £5120.055
~0.058TH Y, Toball & 2 r¥D8I~9% %D, TN ODHMEIBRUERET CHERLIZIZH
&7 %, ,

@l HEBTTNVOEBICHTI2HERIWAMLRASE» 2 U LETH 2, X hEERICIE, 1 5%E
EFVIEFHEBICOVTREWAMIZEXTHRABRI YV KEWEE25 2 2%, EEEEHKIRIT]
BREBEETUVHAWAME ) RREVEEZ DO L 2RET 2,

| - &

Erieil 1= 813 5 K7 — , EHERE, WAMICL 2EEEEER 2 IREBV 22 F59E 8 —
¥ 2 DDr. Lalbeharry \ B ¥ % K ¥ 5,

2 £ X B

1) WWOERE - MEES - MEFFEE - BHFRE | T2V F—-FHFERICEDS CRBRRBOBETH
EFNVIZOWT, E3INEEREIFEHRESRICHE, pp.123-127, 1984.

2) WOIERE - MEED - FREFE | a2/ R e LRERRESES 7V L 208BE, X
HELRWHK, #3815 /1-7, pp.151-160, 1987.

3) WWOIERE - MHEES - HFRl - B & HOoAMERZERLAHLONS 7Y v FNF 2 —
5 IRREH T TV OBRAYE, $£35HEHERETEBHRSH/IOE, pp.227-231, 1988.

4) The WAMDI Group : The WAM model — A third generation ocean wave prediction model, Jour. Phys.
Oceanogr., Vol.18, pp.1775-1809, 1988. A

5) Giinther, H., Hasselmann, S. and P.A.E.M. Janssen : The WAM model cycle 4 (revised version),
Deutsches Klima Rechen Zenturm, Technical Report No.4, 101p., 1992.

6) Booij, N., Ris, R. and L. H. Holthuijsen : A third-generation wave model for coastal regions,
Partl, Model description and validation, Jour. Geophys. Res., Vol.104, No. C4, pp.7649-7666,
1999.

7) Lalbeharry, R., Luo, W. and L. Wilson : A shallow water intercomparison on wave models on Lake Erie ,
Proc. WAVES2001, Vol. 1, pp.550-559, 2001.

8) MHHMES - ILOERE - KR % . 1 SRBEFVBIUWAMIZ X 2 EMiRRESHROHEE LS,
MR TERICE, 463, pp.271-275, 1999.

9) Toba, Y. : Local balance in the air-sea boundary processes 1 . On the growth process of wind waves, Jour.
Oceanogr. Soc. Japan, Vol.28, pp.109-121, 1972.

10) Mitsuyasu, H. and T. Kusaba : Drag coefficient over water surface under the action of strong wind, Jour.
Natural Disas. Sci., Vol. 6, No. 2, pp.43-50, 1984.

164





