BB

8 iZ B v oF 5% AT
-

REPORT OF

THE PORT AND HARBOUR RESEARCH

INSTITUTE
MINISTRY OF TRANSPORT

voL. 35 NO. 1 MAR. 1996

NAGASE, YOKOSUKA, JAPAN




BEERE#RE (REPORTOFP.H.R L)
#35% #1%5 (Vol.35, No.l), 19964 3 A (Mar.1996)

B R (CONTENTS)

. Wave Height and Fraction of Breaking Waves on a Bar-Trough Beach
—Field measurments at HORS and Modeling —

(N—RBRIIBT AR L BEEORD A
— RS EET R C B A2 BB L ETVORR -

. ERREECIBIAEOSHAEDOE

treseetesesiecenctnaeestsetasasassressnnnsssrenssen qZE?nﬁ-m . ggﬁﬁ . ﬁ%—% . j-uhﬂﬁﬂ‘: . %(% B - w;’glgﬂ_j‘

(Effect of Wave Directionality on Overtopping at Seawall
............................................. Tetsuya HIRAISHI, Norio MOCH[ZUKI, I{azuo SATO, Haruhiro MARUYAMA,
Tsuyoshi KANAZAWA, and Tatsuya MASUMOTO)

L MEOBFMARS PVORBENE E2H) —wbEMIBITS THEHRANRS P VHE—

(On the Properties of the Directional Wave Spectra Observed in Deep Seas
— 2nd Report:7 — Year Statistics of Directional Wave Spectra of Iwaki —
............................................................ Katsuyoshi SHIMIZU, Toshihiko NAG. Al Noriaki HASHIMO’I‘O)

. EBSOWEANT T AN RV HENERTFAFEOBERAEIIOWVT

(On the Reliability of the Statistical Wave Forecasting through Kalman Filting
Combined with Principal Component Analysis
............................................................ Noriaki HASH[MOTO, Toshihiko NAGA], Katsuyoshi SHIM[ZU,
and Kazuteru SUGAHARA)

. BEEEYOMMT R)BENICBT 2 EELZLEICHT A

(The Optimum Safety Factor For Stability Analysis of Harbour Structures by Use of
the Circular Are Slip Method
................................................................................................ Takashi TSUCHIDA, ’rang Y'l Xin)

. MEEHEOEBELE &L AV - EABEOBRERDEREBFEORN

(A Quantitative Analysis on Characteristics of the Land Transport Flow of Port Cargo

through Three Major Bays

-------------------------------- Hidefumi IKEDA, Yoshihiro NUNOKAWA, Toshiharu MURATA, Masatoshi TAKESHITA,
Kaoru OKupa, and Hideo OkaNO)

L TIVTBRERE L2 1EROBERDEEE
[CALSIZk B2 a v FFilihAy FI—2 T UTHELAMRERD V7 HBOTK]

(The Vision of Japanese Marine Transportation in the 21 Century From a View Point of Asian Area
............................................................................................................... Hironao TAKAH.ASHI)



4. EEAAEANTY T 4 A2 EH W
AT R PHIFEOFEHMEIZONWT

BARRM - KFLE BABE-ER—R

g =l

EETHSLHROREHR, BHELELISEED 5V IEIHATAMORESREED /DI
BFHIARTRCHL, ZRFHAFEL LTH, RBEEELHVLIHELHEIFETVERVSH
BB, ZON, HRESEZHAVAFETR, KROKEEEIVET, SHEICBLTIRHE
BHABREL VAT APLETH o CELDRACEMAREETHIEN—KTH S, —H, #Hit
EFNVERCIAEE, EMARTLELEY, RBNASCEBFH*ERTE 2R E7H 2,

BEOSHEHHBERTFHFEE LTI, ENERARCEZERACEHBRNEONRR BV 5 HELH
HREAVIHIRET NV L EOBADOHFEFREIN TS, LIALEHS, BENEBREH
VARFETRTFHESIRAES L VB TER T ERERALAL, T, HHBETFLVTIR
FHEE* BN BEL LTHETEZVWEORAHND Y, EHICHLBIEEE T VKN
BRFHFEIREZREIR T2,

AR, BEOHIINERTAFEOMBES B4R L, ERAMP OEREDOE V- HEHYE
BFHFEEL LT, HFRCERSTOMEAINT Y TAN IR HABEDEIETVERRTHLDT
Hb, XFEOEBYE, RUMBSEFORE - BRET— S THAVTREMIIRI S TWE, B
FRBCINE, FHEREALFECEBZHANTHALOEE 2 THILB L EPEIE
nctwa,

X—7—F:EBTFH, BERES, srr 740y, TRSHN, KRB

KkIE BHELINF-FIHTFEZE
“AIB BZBEHFAER
e ALE FHEFRE



REPORT OF PORT AND
HARBOUR RESEARCH INSTITUTE
Vol.35, No.1 (Mar. 1996)

4. On the Reliability of the Statistical Wave Forecasting
through Kalman Filtering
Combined with Principal Component Analysis

Noriaki HASHIMOTO*, Toshihiko NAGAI*
Katsuyoshi SHIMIZU***and Kazuteru SUGAHARA***

Synopsis

Wave forecast information is fundamental for safety operation of working vessels for port
construction. There are two different kinds of methods for wave forecasting. One is a numerical model
of wind and wave interaction. The other is an empirical model based on a statistical relationship
between the weather and the wave data obtained in the past. The former method has often been used
for wave hindcasting. The reliability of the models has been also discussed to some extent. Practical
computation with these models, however, requires a special knowledge of both atmospheric and wave
systems and a large investment in the computation. The latter method utilizes simple regression
equations or relationships and does not need sophisticated knowledge in the process of practical
computation. Because of the advantage of the latter method, several statistical models have been
proposed so far. The most popular conventional models for the latter method are the multiple
regression model, multi-variable autoregressive model and a model with the use of contingency table.
The reliability of these statistical models have been also examined to have found unfavorable behavior
of the conventional statistical models.

In this report, a new statistical wave forecasting model through Kalman filtering combined
with principal component analysis is proposed. The reliability of the model is examined through
simulation based on 5-year wave data and weather maps. The examination shows that the reliability of
short-term wave forecasting is satisfactory enough for practical use.

Key Words : Wave Forecasting, Wave Hindcasting, Kalman Filter, Principal Component Analysis,
Wave Observation.

* Chief, Ocean Energy Utilization Laboratory, Hydraulic Engineering Division.
** Chief, Marine Observation Laboratory, Hydraulic Engineering Division.
*** Senior Research Engineer, Hydraulic Engineering Division.
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