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A 45-Year Wave Hindcast System Driven by SDP Wind Data-Based Sea
Wind Distributions on the Inner Bay Areas and Inland Sea of Japan
- the Kanto Sea Area Case -
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Masataka YAMAGUCHI*, Yoshio HATADA ™,
Manabu OHFUKU** and Hirokazu NONAKA **

A 45-year wave hindcast system is applied to investigate the ability to reproduce the long-term wave
conditions at each of the measurement stations in the Kanto Sea Area consisting of Tokyo Bay, Sagami Bay,
Suruga Bay and their offshore areas. The system is driven by hourly sea wind distributions evaluated using both
the NCEP/NCAR reanalysis surface wind data archive in the open ocean and the SDP wind data acquired
around the domestic Kanto Sea Area. Comparison between the hindcasts- and measurements-based wave data in
each bay area gives the following findings. 1) The system yields reasonable estimates for individual significant
wave height and period and the resulting wave statistics over 26 years to the longest period. 2) In a mean sense,
ability of the system to be used for wave estimation is comparable to that of a system in which the
measurements-based sea wind distributions are provided in the domestic sea area. 3) Two statistical tests detect
hardly any statistically-significant trend for various means of annual wave height data hindcasted over a 45-year

period at each of the representative measurement stations.

Key Words : 45-year wave hindcast system, SDP wind data, NCEP/NCAR wind data, backward ray tracing wave
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Fig. 1 A nested grid used in wave hindcasting and location of

wave measurement stations (Kanto Sea Area).

L Tokyo to-hyo '83-'05

L Chiba obs. tower '94—-'03 " |

L Tokyo wan—ou ' 93—'96

t Pu=0.85 b Pu=0.88 b P4=0.84
| @0,=0.99 | @0,=0.99 | am=0.99
g L L g L 7
Bt 1 31t
217 £1l2]
: p=0.01% A g P=0.01% 1 = oq P=0.01%
X 5.5 0-1 4=0.10m - 05 C#=0.10m - 05 On=0.10m |
0 wwwwwwwww 0 wwwwwwwww 0 L L L ST
0 1 2 70 1 2 0 1 2
Hs obs m Hs obs m Hs obs m
“““““ b ————
| Daini—kaiho '91—'04 | Ashikashima '92—'04 | Hamakanaya ' 74~ '90
L A,=0.70 P,=0.77 4} P4=0.82
| a0u=0.93 3 apu=1.04 | @0y=1.04
g | : g r 1 &3t
Bl 1 s/ B2t 187
o [ N\ F bt o, 1
T A Tt 12 %
| o 1l | 3 p=0.01% 1
t /o p=0.01% | b p=0.01% 1t 0.1 1
3 X005 0-104=0.12m- (< 5 01 ov=0.24m | 105 ou=027m |
ol 0 L i L L L L o=
0 1 2 0 1 2 3 4 0 1 2 3 4 5
Hs obs m Hs obs m Hs obs m

Fig. 2 Scatter diagram between hindcasts and measurements for

wave height (Tokyo Bay Area).
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Fig. 6 Error indices of monthly-averaged wave heights (Tokyo
Bay Area).
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Fig. 7 Scatter diagram between hindcasts and measurements for

wave height and that for wave period (Sagami Bay Area).
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Fig. 11 Error indices of monthly-averaged wave heights/periods (Sagami Bay Area).
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Fig. 14 Hindcasts- and measurements-based whole year direction-grouped occurrence rates of high waves.
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