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Table 1 Comparison with NOAA Buoy

Loc. Sample # Mean Std. Corr. | Trend Bias
Obs. | Comp. | Obs. | Comp.
25214 | Uo | 6.68 | 6.78 | 2.53 | 2.53 | 0.807 | 0.808 | 1.39
51001 [ 24478 H, | 246 | 2.08 [ 0011 | 0.778 | 0.848 | 0.722 | 0.292
24476 T, | 673 | 831 | 1.44 | 1.78 | 0.453 | 1.088 | 0.950
21448 | Uo | 7.66 | 6.84 | 2.38 | 1.96 | 0.775 | 0.639 | 1.94
51002 H, | 243 | 1.02 [ 0.666 | 0.659 | 0.704 | 0.607 | 0.224
21556 T, [ 634 | 800 | 1.03 | 1.86 | 0650 | 1.20 | 0.426
22336 | Uo | 7.66 | 684 | 2.38 | 1.96 | 0.775 | 0.638 | 2.13
51003 [ 22542 H, | 243 | 192 | 0.666 | 0.659 | 0.704 | 0.793 | 0.0757
22541 T, | 670 | 821 | 112 | 1.88 | 0.722 | 1.21 | 0.0887
21140 | Uro | 7.37 | 696 | 2.12 | 206 | 0.769 | 0.749 | 1.45
51004 H, | 242 | 1.87 [ 0.626 | 0.617 | 0.776 | 0.764 | 0.0243
20991 T, | 642 | 7.72 | 0956 | 1.69 | 0706 | 1.25 | -0.281
19906 | Uro | 845 | 849 | 397 | 411 | 0785 | 0813 | 1.62
46035 H, | 263 | 260 | 156 | 143 ] 0.880 | 0.816 | 0.451
19256 T, | 660 | 809 | 127 | 1.67 | 0.781 | 1.03 1.31
34279 | Uwo | 7.36 | 7.88 | 3.54 | 3.99 | 0.734 | 0.828 | 179
46001 [ 35958 H, | 272 | 247 | 141 | 1.33 | 0862 | 0.815 | 0.254
33633 T, | 675 | 823 | 1.28 | 1.86 | 0.743 | 1.08 | 0.958
24444 | Upo | 7.62 | 7.60 | 3.60 | 3.64 | 0.780 | 0.788 | 1.60
46006 [ 26373 H, | 2760 | 2.50 | 150 | 1.33 | 0.000 | 0.808 | 0.267
26251 T, | 7.26 | 860 | 145 | 1.07 | 0814 | 1.1l | 0.562
21497 | Uo | 6.50 | 497 | 3.67 | 238 | 0.655 | 0.425 | 2.21
46028 [ 20331 H, | 231 | 1.75 [ 0020 | 0.723 | 0.797 | 0.626 | 0.305
20329 T, | 728 | 888 | 1.73 | 220 | 0719 ] 0912 | 2.24
Table 2 Comparison with JMA Buoy
Loc. Sample # Mean Std. Corr. | Trend | Bias
Obs. | Comp. | Obs. | Comp.
) 97864 | H, | 1.13 | 0.823 | 1.05 | 0.624 | 0.743 | 0.433 | 0.323
Atsumi 27770 T, | 6.19 5.34 1.79 1.49 0.475 | 0.394 | 2.90
, H, | 121 | 1.31 | 0.664 | 0.615 | 0.394 | 0.266 | 0.297
Irozaki 36391 T, | 695 | 7.03 | 148 | 1.38 | 0451 | 0.457 | 3.19
— H, | 1.11 | 1.64 | 0.695 | 0.802 | 0.496 | 0.572 | 1.01
Kyanmisaki 26568 T, | 742 | 6.80 | 1.44 | 111 | 0542 | 0.415 | 3.72
. Hs | 1.13 | 0.835 | 0.950 | 0.659 | 0.781 | 0.541 | 0.225
Kyogamisaki 36374 T, | 624 | 551 | 177 | 158 | 0.584 | 0.519 | 2.27
32715 | Hs | 0.996 | 0.895 | 0.789 | 0.731 | 0.705 | 0.654 | 0.244
Matsumae 32663 T, | 573 | 544 | 152 | 1.37 | 0471 | 0.424 | 3.01
_ H, | 0.939 | 1.20 | 0.588 | 0.653 | 0.591 | 0.656 | 0.581
Sakinohama 33148 T, | 7.34 | 651 | 1.67 | 1.36 | 0.420 | 0.342 | 4.00
- H, | 1.21 | 1.46 | 0.661 | 0.760 | 0.539 | 0.620 | 0.712
Shirthamisaki | 21398 71743 [ 705 | 1.72 | 1.54 | 0.456 | 0.400 | 4.01
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Table 3 Summary of Validation (digitals in parenthe-
ses indicate NOAA buoy data)

‘ Corr. ‘ Trand ‘ Bias

Uy | 077 | 071 | 1.71 [m/s]
H, | 072 | 0.65 | 0.26 [m]
(0.81) | (0.76) | (0.21)
T, | 0.60 | 0.79 1.96]s]
(0.70) | (1.11) | (0.78)
EES76 Point A

N — — — Observed data
NCEP

Probability[%]
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Wind Speed(m/s)
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Probabilty[%]

H1/3[m]

(b) H [m]

Fig. 2 Comparison of PDF of Ui and Hs with buoy
data (Location 46035)
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Fig. 3 Annual change of averaged value
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Table 4 Avergaed annual rate of change

Area ‘ annual ‘ summer Winter
(U1o) [m/s] Pacific | 0.0016 | 0.0009 | 0.0033
Japan | 0.0038 | 0.0022 | 0.0059
(H,) [m]  Pacific | 0.0023 | 0.0014 | 0.0047
Japan | 0.0023 | 0.0020 | 0.0025
(T.) [9] Pacific | 0.0103 | 0.0008 | 0.0067
Japan | 0.0032 | 0.0037 | 0.0017
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Fig. 4 Computed 50 years averaged wind and wave
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Fig. 5 Comparison of Extreme distribution with ob-
served data (O: Observed, @: Computed)
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Fig. 6 Computed 500 and 1000 years wave in the
North Pacific Ocean
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Wave Climate Analysis of North Pacific Ocean based on NCEP/NCAR Reanalysis Data

Nobuhito MORI, Tomohiro YASUDA and Hajime MASE

Synopsis

The study carries out 50 years’ wave simulation in North Pacific using the NCEP/NCAR reanalysis surface
wind fields and investigates wave climates. The reanalysis wind fields are applied to the third generation wave
model. The numerical results are compared with observed wind and wave data to verify the model performance.
The comparion with buoy data gives good agreement with the means, biases, scatters and probability distributions.
A long-term trend of wave climate shows statistically significant increase of wave heights and periods at the
Northern Pacific Ocean. The extreme wave statistics gives 50 and 100 years extreme wave heights and may
contribute a first guess of extreme wave heights in this area.

Keywords: wave hindcast, wind wave, wave statistics, extreme statistics, wave climate
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