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51- Year Wave Hindcast and Analysis of Wave Height
Climate Trend on the Northwestern Pacific Ocean
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Min Jie L1* and Hirokazu NoNaAKA ™"

Abstract

Hourly-wave hindcastings over a period of 51 years from 1948 to 1998 are
conducted location by location at 52 properly-selected points on the Northwestern
Pacific Ocean by applying a shallow water wave model with use of a backward ray
tracing method on a grid with 5 km space resolution. The input wind data are
extracted from the 6-hourly NCEP,”NCAR reanalysis surface wind data archive.
Comparison with measurement data for winds and waves at buoy stations in the recent
10 years verifies generally reasonable estimates of reanalysis wind data and hindcast
wave data for monthly- or yearly-grouped mean and highest 1,3 mean values. The
main conclusions are that remarkable increasing trends of winds and the resulting
waves in the first 10 years from 1948 to 1957 are probably related to the wind data
quality problem and that increasing trends of both wind and wave climate parameters
during the recent 41 years are found on the Northwestern Pacific Ocean area where
the strength intensifies toward the northeast sea area, while statistically significant
trends over the same period are not detected on the sea area around Japan.
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Fig.1 Computation area on the Northwestern
Pacific Ocean and location of 52 wave
hindcast points including 4 buoy stations.
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Fig.2 Contour plot of relative occurrence frequency in a scatter diagram between reanalysis and
measurement data for 3-hourly wind speed at 4 buoy stations.

Table 1
statistics.

Wind speed climate parameters based on reanalysis and measurement data and their error

Buoy | Ui | Uss | Usea | Usons

Pu

Qo Ou 7 period

B21001
B21002
B21004
B22001

7.3
6.0
6.3
7.1

7.3
6.7
6.5
7.1

3.5
3.0
2.9
3.1

4.1
3.8
3.6
3.5

0.680
0.752
0.778
0.760

0.904
0.820
0.896
0.932

3.1
2.6
2.3
2.3

0.661
0.961
0.980
0.939

1983~1990
1989~1998
1989~1998
1989~1998

Ueity, Usvs, Uscary Ugors, O v - m/S
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Fig.3
measurement data at 4 buoy stations.
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Comparison of monthly-grouped wind speed climate parameters based on reanalysis and
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Fig.b Contour plot of relative occurrence frequency in a scatter diagram between hindcast and
measurement data for 3-hourly wave height at 4 buoy stations.
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climate parameters based on hindcast and measurement data and their error
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Fig.6
measurement data at 4 buoy stations.

Comparison of monthly-grouped wave height climate parameters
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height climate parameters and their
deviations from overall means based on
hindcast data at Buoy 21004.
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