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Improving Accuracy of Wave Hindcasts in Coastal Waters with the Aid of
Data from Measurements-Based Sea Wind Distribution

LTRSS - FEFREET - TS - K 20 - By

Masataka YAMAGUCHI*, Mikio HINO™, Yoshio HATADA ™,
Manabu OHFUKU™** and Hirokazu NONAKA **

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

obs. st. No. | py oy Aoy pPr Or Aor obs. st. No. Pu oy Aoy Por or Aor
(index) A0 X1 e (index) Wl 10 10 W10 X0 10
Tokyo D | 8% 11 1000 | 496 57 972 | Habu O | 786 52 1009 | 570 135 966
to-hyo @ | 360 2 628 256 57 902 | (W7) @ | M 57 942 | 549 145 978
(W1) @ |50 -1 240 0 ® 45 -5 21 -10

Chiba @® | 912 10 884 Trou- O | 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 4 988 | 730 140 961
kaiho @ | 567 18 1000 | 474 73 855 zaki ® | 784 46 M| 692 153 996
(W3) @ | 225 6 70 3 (W9) ® 18 2 38 -3

Ashika- | @ | 803 20 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 -1 51 7 (W11) ©) 50 -5 3 4

Hira- @ | 792 38 1138 | 679 151 992 | oy:im, op:s
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(W6) ® | 110 4 49 -5 @ : NCEP winds, @=1D2
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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 Py Ou  aw | Pu Oy Gu | Py Ouw don | Pu  Ou don
T Pr Or dor | Pr  Or dor Pr __Or dor Pr___Or dor
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
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
(1979-2004)

707 66 735 | 729 52 943 | 802 42 1052 | 774 49 944

612 79 637 | 697 56 895 | 795 43 1007 | 748 53 904
95  -13 32 -4 7 -1 26 -4

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

og:m, or:s, (oy op) X10°, (oy o7 X10° (ag, ap) X10°, @=0-@
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0 (T3) & alTs) & L TREHEL
LTWh, ZHUCED L, WFhotSickn T HERIEE R 2 0 3 2 Q084108 FHE X5 24
ME£T45° EROEDLVICIVEIIEET-TEY, 205X H/NINEIITHZD,

Table 3 (X HBIH R - FIIMCGH RIS T 2HBEMRE E Al — B2 rd, BEEMat LA NIER
D EAL1/10 & 1/3 OFEE (Haoo Tooe Ha, To) BEOAMNESEEOESME (H, T,) Thd, £
DFREE Table 2 ERIUTH D, @I LT, BEAREEFOWTILTH NCEP JVEEHD A%
T 2Q0HA T~ TEIREE B2 0f 2 OO% A IS S m s et IS4 2 BRI R L
AFME HIRGRICEBT D a( H)ZHRE, 110E3< 2 enn, BUNEE R OO IS O HERREE DR
ERABTEND L, WEOMMITIESATIVHAKETH D, JFAWITE L T, E&A TITRAAREIZ o
(Tyo) & BRW CHERRS E O 1) B2 7R3 203, I ClE& B RIS 2 BB EA KE< 2D b
OO, AFRMEIZE T/ NS 72D, HREEOZLIZRH LB L E 5 2720, &K LT, &
BBV TITBLIEE B O OF IS O BIRHEREEE O EOEAERN RN &R ARG - B
BIZOWTOMREREIC L > THIRIR®R EN D, —F, HEETIEEESICE L CTHEREOR L3 d
LDREAOLND OO, FHICEL TILT LHRTE S,

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

and Habu.
obs. st. No H , H . ﬁv T, T, i
(period) L£O a1, aO|rO a4, a|pO a|lpO) a(
Hama- O | 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

p( X103 ao( ) X10°, @=D-@
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Table 4 1 XA BIOW @Gt E (Ha Hga, H,) EJAMRGHE (T Ts T,) ORBHEEHARIC
Dl FHE (me) LEEWERZE (sd) O—EE 525, BRREEZ0FHT 50054 & NCEP &
BEROBZENT 2Q05E O KD 5L, BIEIZIWS 2 KFTRT, BeATIE, EaE, A
EBIZOOHEEN BB RBIIEICEWMEZ 52 5, —F, R TITESICE L CREROF R RS
N5H0O0, FEICEL UIHEICQOBENBIEIC T W R L o TS, ZDOZ b, bl
EBWEEMFREIZOWVTIE, XV EWHEERENOQOGEAIZGOND LS XD,

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. | Ho(em) | H (em) | H, (cm) | T ($)x10° | Ty (s)x10° | T. (s)x10?
(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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FIE EBIRREE OO OREIN/NE W, LR ->T, ZOEEIZIISNECR T A1 EEORERE, 3
7R B ZEIG L 21 B S5 2 L S EIRMEREREEom LI ETH D,
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