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AL, RO HHEE TR LS O BB EOE] SEL, IR 6 ETHKIN TS

F1E [Fiml T, ABEOYER, SITEORME, BERTHS, MKkHE2EET52FEE2FHE L
ARHEFEREICERE O L, S ORI R 22 R BV RS BEERE O IS B2 52 5 Z L6 TN D
2, FOEEEEMEILZ I E THOICHE OISR - TWARYS. JefTZE CldifE i SRR OB ENREDN T A 20545 &
Rayleigh parameter THE—FIICFRRIN TEX 5 Z E MM LNTWD N, MHEMNEFEHINIT » Z Lok & A7aE D
SRICHEMEAENRREIND LW BN D 72, 2 CRIZETIE, X0 BREOWHABICITY, 22/ -
MR B3 2 MR S8 V) B YA S ORNE - MAHE B EZ ERICHDNZT A Z 2B E Lz, AHF
ZETILFDIDVEIC LA BRGIES S o Lb—3 g U EEAERBRIC L AT P u—F 2R ATWA5D.

928 R & SRR O LRG| 1, R CEN SN DI O LM &, MmO
DI 22— g NEMLULEFIDEIC LD BRI 2 2 L— 9 CORBHEERICOW TR TWS. EFIR
HEDWF I 1L Bretshneider —Mitsuyasu BIDKIR ALY LD K 9 (X RIRERD G TS, WEEITEREIC
J& U CHAABEE S R DB 2 AT 272, SRUER CEUI S 2V TR 2 %)« & AHANCE T 5. RIF%E
TIE, Rex e & RHBNCEALT DU 2 5 K L= B OWIE - (O MK - K7 28k %2 EEEm S
al—a L VRN .

F3E KRB E VI 2 b— a ML AWEFEOEBREOFME) TiE, vIal—ra itk difi
AR OB IR AR R L, B KRR L 2 2 L—3 9 1 L0 VA SO 28 B A B L 7=
Y1 SR OO AR 28 B AR AT S R IE R0, I R — R AT ISV, NI BN OIEYER 21X Rayleigh
parameter Z W CRIMTE L Z L EZHLMNI L. — T, RIEZBFHECOWTET A AMMIC IV HEES L
HpEE O — Ly Rl E A v — L MR DO TR X — R, MR EDKE B 5072 kR T
% Rayleigh parameter IZ L VR CTERNWZ L 2R TWE. F72, KETERELEZWHERMAFKEOY I 21—
3 ETIVE, EREAKERBROBRE RV —EHERTZEEZBRITND.

FaT NEmEOEESEE KGR OZBFEIC G 2 588 T, YIab—raryz2H0nT, HmEEN
Wi ST OB BEFIEIC 5 2 D RBIC OV TR E B I o7, N—2 " & A VOV RRE ORERT % P OIAT
W, RO K E SICX S PNAAALEE OISR ZE1L5 3 % & [F##(Z Rayleigh parameter Z AWV TCRIETE 5 2
LEHLMNMILE. —FT, REEHEEIC OV TIE, T4 ADAOZF X~ BREEIC K ) B2l
LN, BEHEENNSSRVBENEFNICT V& LA & Lo ATV TE, =R T —n
Rayleigh parameter % W CTH —RIIFRER TEX D2 L ZHLMNMILTWD. MEEEN/NI L 2DITHEV, YEHE
BE RS EE I SH R > SRR S I L T AR D 5 Z L 2R NTW5h. E2, FROWEE L0 LiEmE
EA/NSWEE T, BEMMEFEARRTE R 2D 2 LT, R OSSO T3
SHBEEZAETDZ EE2RNTVS.

W5 NEH OIS ST et T, MR ™ & S0 O FREUE 23V R SO O BB RE I B 2 D R
IZOWTHE L, MREENKE T & DEE ko 72 R & DRI BV T, MK D FERME L v
B /N S VT O EZH S BNIREZEEIEICE S5 LTS 2 & &k 7-. YE T ORI O EE S B AR XM 0 528
S, AR R IR KL O EZE 4 IV 72 Rayleigh parameter TRLIRTE D Z B LMNITR 72, ¥
o b—va VIZTHEEDO ARAIZOWTHRFTZIT, ASA & KB L7 — %1728 Rayleigh parameter "CHEIRIX
R OEEFFENTIR TE D Z L 2R TN S, SRR ONZT —Z I LT, WMEOEMS,
i KDL D FhE % V- Rayleigh parameter CHEM S DO EBNFHENFLIR TEH 2 L 2B L, AL THDL
DT 72 o T2 B BRI FE ORI AR~ Tn 5.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Many kinds of hydroacoustic devices are used in the field of ocean development of resources and observations. The effects
of sound reflection from the sea surface are often evaluated in estimating the performance of these devices and in analyzing
various acoustic data obtained in actual seas. When the sea surface waves are sufficiently calm, the assumption of specular
reflections of sound waves is valid for the estimation of the acoustic propagation characteristics. On the other hand, the actual
surface waves change randomly over time because of wind and gravity, and as a result, the reflected sound waves also
fluctuate randomly.

Many studies of reflected sound waves from the sea surface have discussed the statistical properties assuming a stationary
random rough surface. However, actual sea surface waves fluctuate spatially and temporally because of wind and gravity. In
our study, we evaluated amplitude and phase variability characteristics of reflected sound waves from the fluctuating sea
surface by acoustic simulation using the finite-difference-time-domain method and water tank test.

In this study, we discussed the effect of sea surface wavelength on sound variability characteristics. As a result, we found
that the phase variability characteristics follow a normal distribution at low wave height and a uniform distribution at high
wave height at any sea surface wavelength. Also, the standard deviation of phase matches the Rayleigh parameter. On the
other hand, we found that the amplitude variability characteristics follows the Rice distribution as in the previous studies.
However, it has revealed that this tendency is limited to the condition that the sea surface wavelength becomes small and the
sea surface becomes stationary random rough surface.

Next, we found that under the condition of relatively smooth sea surface where the sea surface wavelength is large, the
effective roughness of the sea surface smaller than the effective value of the sea surface contributes to the amplitude
variability characteristics. In this study, we conclude that the amplitude variability characteristics of sea surface reflected
sound waves can be quantitatively described by the Rayleigh parameter using the effective roughness of the sea surface. In
addition, the phase variability characteristics can be quantitatively described by the Rayleigh parameter using the effective
value of the sea level.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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