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Frequency Dependence of High-Frequency Bottom Reflection
Loss Model

gAY ZAMEEHY, LHEE, N FE R, FE B
(Soon-Shik Park*, Jinsuk Cho*, Kwan-Seob Yoon*, Jungyul Na*, Dong-Woo Suk®,
Jin-Yong Joo™)
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23 A EHFo] ol AAHe] BegAjets nFuks (30 ~ 120 kHz) S50 vhabiAde E|HE9 Qrd}

AUArtate] she] et A FAH AL vt 23S A G AAYE AZ7] SFE Y AA7 (acoustical

roughness, &2 FESHo) A1Y SHB A2 84~00) o] T Fupol 12 F49% 7MLk wrebd Yol o

2 PSS | (deviation)h Fubpo] whE 448 sk /IHE MY ¥AEY =9 (HYBRL 2,

Hanyang University Bottom Reflection Loss model)& A|Qt¥ct, 28]31 FEolg F4490) sxd E/4o] 2= HA}

E 23k WA B2 S HF8) A8 £2A9E si4AddE AR #2A4E o A 534 §)

AW vhed 29 A SEEeld Bdel B4E B uot

GAgol: AT g4, HYBRL B9, JERE 234813 A 47|

FIEOE $ESF 2ok 6.2

The High-frequency (30 ~ 120 kHz) bottom reftection loss at rough water-sediment interface is affected by

the grain size distribution of the sediments. The roughness of the bottom surface is represented by

“acoustical roughness, &+". The grain size of sandy sediments is &~0(1 and the dependence as a function of

frequency. We suggest the modified bottom reflection loss model (HYBRL model, HanYang university Bottom

Reflection Loss model) that include in the deviation of the reflection loss as a function of the grain size

distribution and frequency dependence. And bottom reflection loss model of frequency dependence and

deviation of bottom properties is verified by water tank and field experiments.

Keywords : Bottom reflection loss, HanYang university Bottom Reflection Loss model, Grain size distribution,
Acoustical roughness
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T 1. £Z JHIW A= o
Table 1. Geoacoustic parameters of the water tank experimental

sel,
Sediment
Type Coarse sand
Mean grain size 05 ¢
Mean sound velacity 1.875 m/sec
Thickness 05 m
Water
Mean sound velocity 1,483 m/sec
Tenmperature 20.3 T
Water tank size 5xBx5m
Critical grazing angle 37°
2 yepd 4 gl o|7lg S9f A7iz BHEH
SR:M = cﬁrzz et 24

olc}. ojn] g, = ’cFcos’ 6% 2 AW
(acoustical roughness)” 2 3}, (2.)"° & “Hi1g8 9
2} (Rayleigh parameter)” &} 3}0} 4igtol2el BAW
o] £A2 AHA7 (vertical roughness)E EHI = F
23 QX2 AP}

7 Rl AR7IY 9 U HAH W
A, Ry & gkt Aol oigh ubaAelt), 71&

9 el vkl Ry &= YAIZ ojhe] M| Y
Aoz ggA it ATy At ot Az of
Aoz A2jgk &40 Slct. wh UAZR o] We ¥ha}
£ BAEE BT Mourad?} Jackson®] ¥hAkEA
(Fo) 2B Y2} kY 29 ) gXshy, 9
Az ojde &4 R Fafpof gt Y AR FF
2 23 dg ke a(R, ) mho] FrHo-10],

91 el A4 BiHEY QERES} TolE BALY
242 9E7| f8l ASS B wol(o)E d=E29
AL moo|MEe M, 712 ZPSEE 3} 19
A Y AL 3 o) YRR 2R 5+ 9lon
29 30 2ol Fuied) B4 AL 3 et

4 Qb BAE T RS vY NS 9 4
sk o)gA) WA 2ES HYBRL 2@ (HanYang
university Bottom Reflection Loss model)o|2} §Hc}
(19 3).

R, (m)=R,, exp(-2k>m,” sin’ §) ©25.1)
R, (m,)=R,, exp(_zkzm“Z sin® 8) (25.2)
BRL(dB)= —20log,,(R,.) (25.3)

20 log,(R,) <BRL S 20 10g,(R,) (354
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Fig. 4. Experimental sites and layout.
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Table 2. Analysis results of geoacoustic parameter measurements.
Stat Water Composition{2s) Sediment Moment
aton Content(2) Grav. | Sand | Silt | Clay Type Mz{$) | Sort. | Skew. | Kurt.
A 55.0 0 35.3 | 64.7 0 sM 5.6 1.79 -0.44 0.69
8 29.3 0 99.2 0.8 0 S 2.2 0.79 -0.55 1.07
C 28.0 0 70.1 | 29.9 0 mS 3.0 1.48 0.29 0.77
D 54.6 0 5.9 94.1 0 M 6.0 0.92 -0.59 1.15
E 348 0 74.8 | 256.2 0] mS 3.6 2,57 0.66 1.13
F Ref. KIGAM, 1990 S 3.0
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Table 3. Resulis of least square method and Model prediction at each sites.

. Y=h+8X Model Prediction
Station  [Sediment type Mea;zgram RMS srror b a Mea;zgrain Mein Merax
A sM 5.6 1.23 30.9 -0.0023 7.3 5.7 g
B S 2.2 4.11 26.4 0.0414 3.5 -0.9 8.2
C mS 3.0 3.45 19.7 0.0491 2.6 -1 5.9
D M 8.0 1.62 31.7 0.0002 3.8 2.9 4.7
E mS 3.6 3.42 25.2 0.0141 4.2 -0.1 85
F S 3.0 2.46 20.6 0.0259 2.2 0.6 8.5
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