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A long-term wave hindcast system using a backward ray tracing model on a nested grid with very high space 
resolution of 100 m is applied for evaluating its accuracy in the computation of wave climate conditions at each 
of the 11 coastal measurement stations in the Kanto Sea Area consisting of Tokyo Bay and the surrounding sea 
areas. Two kinds of wind data sets are employed. One is the NCEP/NCAR (NCEP) reanalysis winds in which 
parametric typhoon model-based winds are embedded. The other is the measurements-based wind data in the 
Kanto Sea Area added to the aforementioned winds. Detailed comparisons with the wave measurements show 
that the wave computation using the NCEP winds aided by measurement-based winds yields a major 
improvement in accuracy, particularly for wave height over that using the NCEP/NCAR winds alone in a local 
wind-generated waves-dominant area and that it becomes less effective to the improvement of accuracy with 
increasingly higher waves generated in an open sea. 
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Fig. 1 Location of input wind data points and wave measurement 

stations. 



132

NCEP
NCEP

2004
1980 30

1979
2004 26  

W1 1983 2004 15 m
W2 1994 2004 10 m

W3 1991 2004 29 m
W4 1992 2004 22 m

W5 1972 1990 23 m W6
1979 2004 20 m W7 1979
2004 48 m W8 1979 2004

51 m W9 1998 2004
23 m W10 2000 2004 30 m

W11 2001 2004 48 m
1991

 

 

  Hs Ts 1980
NCEP NCEP+OW NCEP

NCEP

H T

H T

a0H a0T

11
NCEP

NCEP
2004

H T a0H a0T

1,000 H

1 j (y )

i(
x)

grid
673x673

x=5km

0 800 km

1

200

400

600

200 400 600

200 40011

200

0 10km

N

734 x 539
x = 100m

j ( y )

i(
x

)

600

400

10

Chiba obs. tower(W2)

Tokyo 
to–hyo
(W1) h=20m

Daini–kaiho
  (W3)
Ashikajima
  (W4)

Hamakanaya
  (W5)

40

50 100 15011

50

0 25km

h=500m

Ngrid
231x181

x=1km

j(y)

i(
x)

500

100 200

50
150

50

200

200

20

10100m grid

 
Fig. 2 Nested domain for wave hindcasting. 
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Fig. 3 Scatter diagram between hindcasts and measurements for 

wave height and wave period and contourline plots. 
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Table 1 Error statistics of wave height and wave period over one year at 11 stations. 

 
obs. st. 
(index) 

No. H 

×10
3 

 H

×10
2

a0H 

×10
3 

 T 

×10
3 

T 

×10
2

a0T 

×10
3 

obs. st. 
(index) 

No. H

10
3
 

 H 

10
2 

a0H 

10
3 

 T 

10
3 

T 

10
2 

a0T 

10
3 

Tokyo  890 11 1000 496 57 972 Habu  786 52 1009 570 135 966
to-hyo  360 22 628 256 57 902 (W7)  741 57 942 549 145 978
(W1)  530 -11  240 0   45 -5  21 -10 
Chiba  912 10 884  Irou-  783 63 1048 714 128 976
tower  607 19 701  zaki  701 71 952 667 142 986
(W2)  305 -9   (W8)  82 -8  47 -14 
Daini-  792 12 883 404 70 897 Omae-  812 44 988 730 140 961
kaiho  567 18 1000 474 73 855 zaki  784 46 944 692 153 996
(W3)  225 -6  -70 -3 (W9)  18 -2  38 -13  
Ashika-  803 29 1073 723 135 926 Kunou  841 35 954 765 134 958
jima  669 35 904 702 150 940 (W10)  812 39 938 745 143 964
(W4)  134 -6  21 -15   29 -4  20 -9 
Hama-  834 26 1012 576 119 954 Tagono-  784 41 962 756 147 972
kanaya  557 37 774 525 126 900 ura  734 46 923 753 151 972
(W5)  277 -11  51 -7 (W11)  50 -5  3 -4 
Hira-  792 38 1138 679 151 992 H m T s 
tsuka  682 42 1025 630 166 999 NCEP winds + Obs. winds 
(W6)  110 -4  49 -15 NCEP winds = -  
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Table 2 Season-separated error statistics of wave height and wave period over a whole measurement period at Hamakanaya 

and Habu. 

 
obs. st. No. Dec.~Feb. (Win.) Mar.~May (Spr.) June~Aug. (Sum.) Sept.~Nov. (Aut.) 
(period) H   H  H a0H H  H a0H H  H a0H H  H a0H 

 T    T T a0T  T T a0T  T T a0T  T T a0T 
Hama- H 864 23 895 882 22 1090 842  27 1119 864 22 1050 
kanaya   549 39 654 687 30 887 708  26 1018 640  30 822 
(1979-1990)   315 -16 195 -8 134  1 224  -8  
 T 493 122 906 576 115 977 610 136 959 550  132 911 
 437 132 821 565 113 935 634 132 941 555  132 876 
 56 -10 11 2 -24 4  -5  0  
Habu H 707 66 735 729 52 943 802 42 1052 774  49 944 
(1979-2004)   612  79 637 697 56 895 795 43 1007 748  53 904 
   95 -13 32 -4   7 -1  26  -4  
 T 453 140 975 508 117 997 567 126 954 580 136 988 
 437 157 963 477 125 1014 581 122 972 540 145 1000 
 16 -17 31 -8 -14 4 40 -9  

H m T s H T 103
H T 102 a0H a0T 103 = -  
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Fig. 5 Variation of monthly-averaged wave statistics and correlation diagrams of 

hindcast- and measurement-based wave statistics at Hamakanaya and 

Habu (a). 
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Fig. 4 Comparison of wave statistics averaged over each month of a whole 

measurement period at Hamakanaya and Habu. 
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Table 3 Error statistics of monthly-averaged wave height and wave period over a whole measurement period at Hamakanaya 

and Habu. 

 
obs. st. No. 10sH  3sH  sH  10sT  3sT  sT  

(period)   ( ) a0 ( )  ( ) a0 ( )  ( ) a0 ( )  ( ) a0 ( )  ( ) a0 ( )  ( ) a0 ( )
Hama-  774 1024 725 1071 645 1136 774 941 820 953 772 977
kanaya  414 792 347 862 444 989 789 889 785 892 726 934
(1979-1990)  360  378 201 -15 35  46 
Habu  779 989 681 976 414 921 646 962 671 975 673 994
(1979-2004)  746 951 597 922 348 863 629 978 645 990 664 1003
  33  84 66 17 26  9 

 (  ) 103 a0 (  ) 103 = -  
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Fig. 5 Variation of monthly-averaged wave statistics and correlation diagrams of 

hindcast- and measurement-based wave statistics at Hamakanaya and Habu (b).
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49 pp.201-205 2002. 

Table 4 Mean and standard deviation of monthly-averaged wave height and wave period over a whole measurement period 

at Hamakanaya and Habu. 

 
obs. st. No. 10sH (cm) 3sH (cm) sH (cm) 10sT (s)×102 3sT  (s)×102 sT  (s)×102 
(period)  me. sd. me. sd. me. sd. me. sd. me. sd. me. sd. 

Hama- 151 34 105 20 66 10 715 108 601 80 468 49 
kanaya 118 34 86 14 58 9 670 132 559 100 447 54 
(1979-1990) obs. 145 36 96 22 57 10 752 127 628 84 478 47 
Habu 278 64 212 40 139 25 960 94 869 67 743 50 
(1979-2004) 267 69 200 45 130 28 976 98 882 73 749 59 
  obs. 279 58 216 37 149 22 992 115 887 86 746 57 

me. : mean,  sd. : standard deviation 
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