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SUMMARY

On the fishing grounds of hair-tails, within 5 nautical miles from
33 40’ N and 126° 49' E, the northeastern seas off Cheju Island,
underwater ambient noises have been measured from 5 hair-tail-hand-
line boats and analyzed as follows:

(1) With all engines rested, the sound pressure levels of underwater
ambient noises on the fishing depths of 30m and 50m are 46.4dB, 43.6dB
at the frequency of 200Hz and 39.7dB, 37.1dB at the frequency of
500Hz, respectively.

(2) After gathering fishes only with the generator operating, the
sound pressure levels of underwater ambient noises on the fishing
depths of 30m and 50m are 71.8dB, 72.3dB in C boat and 75.1dB, 78.2dB
in D boat at the frequency of 200Hz, and 63.5dB, 64.2dB in C boat and
62.5dB, 65.5dB in D boat at the frequency of 500Hz, respectively.

(3) Only with the generator operating, the theoretical sound
pressure levels for transmission loss are lower than the measured ones
by 14.9dB, 28.9dB at the frequency of 200Hz and 15.6dB, 28.9dB at the
frequency of 500Hz, for the water depth differences of 10m and 20m,
respectively.

(4) During gathering and fishing hair-tails only with the generator
operating, the sound pressure levels on the depth of 50m are 0.1 -
0.3dB higher than those on the depth of 30m. This is assumed due to

the gathered fishes, by comparison with fishfinder images.
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1. MEXRB

ApBEFL WES BEME BRI BEI= FESF 11.00~29.19tong]
ZAx 2ol wmage] BE b KHEES 19915 75 168 FE 115 138 A}
ololl MME JrEoll (rf3F 33° 40°N, 126" 40" E & #.0H0% 5 HE o
ol d sEFstdon, & HERM B A 3 FHAY BRS Table
124 Zrch,

Table 1. Principal specification of each observed boats and oceanographic
conditions of measurement

Ship’s Name A B C D E

Gross tonnage(ton) 21.00 19,72 26.50 29.19 11.00
Main engine(ps) 150 100 155 150 125
Main engine(rpm) 1300 1800 1250 1200 1200
Generator(ps) 250 185 185 185 185
Generator(rpm) 1800 1800 1800 1800 1800
Generating power(KW) 100 75 75 75 75
Number of light(EA) 60 58 60 64 54
Water depth(m) 100 115 130 112 110
¥ind velocity(m/s) 5 10 13 7 10
Wave height(m) 1.0 1.5 2.0 1.0 1.5

* Ship's name : A:Yong kwang, B:#7Eo sung, C: #2Bok woon,
D:#11Eo sung, E:Pa ra,
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KPBES] FEHES KTEERE G dRoA BES TEAIIL,
ojZlo] Lol MEBel FEEEol FHER o KhEF] RFI=F 3
th. %EKEL 1o, 10m, 20m, 30m, 50m, 80w, 100m% BE# 3t 2+ Ko}
T} 1084 FEstdon | &Kol HAY BB HKEHES Table 29 22,
HELEe] XM= Fig. 12 Ll
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Table 2. Specification of equipments used for ambient noise

measurement
Equipment Specification
Hydrophone Horizontal directivity : 100,000Hz + 2dB
(B&K 8100) Frequency range : 0.1 Hz to 125, 000Hz

Voltage sensitivity : -205dB re 1 uV/ Pa

Charge amplifier Amplifier sensitivity : 0.1 mV to 100V/pC
(B&K 2635) -40 to 80 dB
Frequency range : 2Hz to 100, 000Hz

Cassette recor- Frequency response : 20 - 19, 000Hz
der (TC-D5M) Input : Sensitivity 0.25mV (-70dB)
Output: Load impedance above 10,0000

Charge Cassette

Hydrophone > amplifier > recorder

Fig. 1. Block diagram of underwater ambient noise recording system,
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Table 3. Specification of equipments used for ambient noise analysis

system

Frequency anal-
yzer (B&K 2033)

Constant bandwidth baseband frequency analysis
in 400 frequency lines

Frequency range : 0 ~ 20, 000Hz

Spectrum range : 80dB, 40dB

Level recorder

Frequency range :

(B&K 2309) AC : 1.6Hz to 20,000Hz + 0.5dB
DC : 500Hz electronic chopper
Sensitivity :
AC Log: 5mV RMS for 0 dB
( 87mV or 1.57V FSD )
DC Log: + 10mV for 0 dB
( &+ 195mV or + 3.15V FSD )
Cassette Frequency Level
recorder > analyzer _— recorder

Fig. 2. Block diagram of underwater ambient noise analysis system.
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M7= KR 1molA bz} 67.1dB, 49.0dB, 42.5dB, 37.8dB, XABE 10mofl A
2}t2} 54.4dB, 42.2dB, 36.2dB, 34.6dB, KB 30molA 21z} 59.1dB, 46.4dB,
39.2dB, 35.9dB, X¥ 50moilA 2ztz} 58.6dB, 43.6dB, 37.1dB, 34.4dBo]¢l
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ARARCI Y REHUS BYHAY RBE LANM(BREI) A oAM XK
B3 K+BE] HFEMU = Fig. 42} oo, AWM 50Hz, 200Hz, 500Hz,
1000Hzof| A HFEHA = KT InolA 2tz 93,0dB, 72.4dB, 63.6dB, 57.4dB,
KB 10moil A 2z+z} 73.5dB, 56.0dB, 46.1dB, 40.9dB, K& 30wollA ztz}
63.7dB, 48.1dB, 39.2dB, 36.0dB, AZE 50mofM z}z} 63.3dB, 48.2dB,
39.1dB, 36.3dBolt}t. wetd KB 1mol A AW 75Hz, AZE 10m, 30m,
Somoll A AW 62.5H Al 7HH S FEMGTE Vel 2 gL 7
7} 96.9dB, 77.8dB, 72.9dB, 70.7dBo}gliti. AWM 300Hz TtA]& L)
Bpsictot FBEW 300Hz oM T3 WS Ban 3 LlEo EAFHKAA
L R Fostd oo, BMEMK 1000H; LEold Ao Ve HWEMEES U}
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fishing on operating only generator of A boat.
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2) AR K+EHF

A BEATS TR R Lol oMY KERA K+ B
#e HERfI= Fig.5~Fig.9¢t #ew, AWM S0Hz, 200Hz, 500Hz,
1000Hz 0l M FEMA = Fig. 5(ARM)IM Bd KE Imold 242t 96.6dB,
75.4dB, 66.2dB, 60.5dB, K& 10mollM 2ztZ} 73.4dB, 57.6dB, 47.6dB,
41.5dB, A% 30moll 4 Ztz} 65.4dB, 49.6dB, 40.3dB, 35.8dB, KB 50mol A
zt2} 64.2dB, 46.8dB, 38.5dB, 36.2dB o]&ltt. mwietA AE Im, 10molAM =
AWM 75Hz, KB 30m, S50moll M= R 62.5Hzol M THR &S HEMH
E Jehid3 2 ke 2zt 99.3dB, 76.7dB, 71.8dB, 69.5dBo] U 1 E B K
300Hz7HX] = @ H3| WA 3slcirt B 300Hzol A F3HY WLE B AL
KB 10m, 20m, 30m, 50mo|ditt. 2l 2 plEke] AEHAAE KRB
BApstd oo, ABPK 1000H, Ll kolld Ao 22 HFERMSE veh ot

Fig.6(BMA ol X X&E 1o 2zt 98.1dB, 72.2dB, 62.1dB,
55.9dB, A 10mollA} z}z} 79.7dB, 61.1dB, 50.5dB, 45.1dB, KZ 30mofl A
2}z} 75.5dB, 57.9dB, 47.6dB, 42.3dB, K 50molA 2}2} 71.0dB, 53.8dB,
41.8dB, 37.4dBo|gitt. miebd Kol BRtkSlol MM 50HzolAM 7MY &
2 HEHME Ul a, FA¥EK 300Hz7iA = @® 3| sl AR
300Hzol M F3% WLE B AL KE 10o, 20m, 30m, 50mo]gich. g
23RS AEBdMT REY KPS Stded, FYM 1000H: L Lol

A AL e FERLE ehidch
Fig 7(CRA)IM =@ AE lmols 2zt 95.9dB, 77.9dB. 69.7d8,
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63.7dB, A 10mo] A 2z} 97.5dB, 79.1dB, 70.6dB, 64.5dB, K ¥ 30moil A
2t2} 91.5dB, 71.8dB, 63.5dB, 57.4dB, K 50moiA 2}2z} 91.5dB, 72.3dB,
64.2dB, 58.1dB olgictt. wetd A lm, 10m, 30m, S50mollX & AHEK
50Hz, KIE 80mofl M RPM 62.5Ho04 71 w2 WERLE Uehidx
3 gk zt2t 95.9dB, 97.5dB, 91.5dB, 91.5dB, 98.4dBojgl:, AWM
300H 7} A1 &= @3] MAslclrt AEM 300Hzo|l A F3Y WEE B RS
A® 10w, 20m, 30m, 50me]gith 2l I Like] AEKAME RES] B
pitdon], RPMW 1000H: LlEolM Ao X2 HEMHE Yehldct
FBW 300Ho1A F3E Mbst vUehd KRS 10m, 20m, 30m, 50m ©]%l
ch.

Fig. 8(DMM)olA E2H KB Inold 2zt2t 98.5dB, 77.2dB, 66.4dB,
60.3dB, KZ 10molM 2tz} 93.8dB, 77.5dB, 66.3dB, 59.7dB, K& 30moi
A ztz} 85.9dB, 75.1dB, 62.5dB, 52.0dB, XK¥ 50moA 2z}z} 90.5dB,
74.2dB, 65.5dB, 58.1dB o] gt} uwlelM 71 &S HEBHE KE In,
10moll M= A 50H;, KB 30m, 50m o= A 7SH:mlol 713 &
HEMMHE Vel 2 g2 2tZt 98.5dB, 93.8dB, 94.2dB, 99.8dBo| g}
3, RBEW 300H7HA = AM3] Wit O Lk AEEAAME RiB3]
p3tdom, FBM 1000H, Ll EolM A T2 FEMMUE Vehfdct.
Fig. 9(EBM)olA R XKZE Ioold 2Ztz} 88.8dB, 72.3dB, 64.0dB,
58.0dB, A 10mo A 2ztz} 72.9dB, 60.6dB, 50.0dB, 44.2dB, KZ 30moll A

2}2} 70.6dB, 58.0B, 49.2dB, 43.3dB, K& SOmoilA Z}z} 70.9dB, 57.8dB,
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49.3dB, 43.0dB o|git}. welyq 1A L HEHMUS VEIU HARpme
KB BItRQlo] FMPW 50Hz0l o RAPM 00H 7R = @S] W s}
A3, 3 kS AEKIAME K183 Mstdon, E¥EM 1000H: L ko

A A B FEEMIE Liehf 2t
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Fig. 5. Variation of underwater ambient noise level after
gathering fishes on operating only generator of
A boat,
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1. KepBEF2] HREX
ARufaol olojq REARTVS BHY ol AN L BREBE F1LY o)
o HFEMZE= Fig. 103} Zoo, FABMW 50Hz, 200Hz, 500Hz, 1000Hzu)
of KB 1mollA 2}z} 19.4dB, 23.4dB, 21.1dB, 19.6dB, A& 10molA 2z}
10.5dB, 14.8dB, 9.9dB, 6.3dB, A 30mollA 2z} 4.9dB, 1.7dB, 0.0dB,
0.1dB, K& 50mollA] 2}z 2.3dB, 4.6dB, 2.9dB, 1.9dBolgit}. wlatA
HERGEIL MY 2 O§ KRHUE 2F KFE 1o, 10n, 30m, 50molA
W 200HzYul FMEMfr%ES 23 4dB, 13.8dB, 4.9dB, 4.6dBo|:L, EBM
500HzY uf FHEEMAr£ = 21.1dB, 9.9dB, 0.0dB, 2.9dBEA L& AFEM L=
EERUETL 23, kRo] dojAS4HF 1 = gt E Fig. 1loA 2
dH, REAT BHU FHRW 200HzolA KE 1002} 20m, KB 3002t
S0me] HEMAFELE 72} 5 1dB, 0.1dB, AWM 500Hzoll 4 A& 10me} 20m,
AKE 30m, 50n2] HEM{IXLE 242} 4.4dB, 0.1dBoj it}
AKEol WE FEMAS EBHEK(B)E YolRIIHsHA Urick(1967)2]
BERERXS FIASIACT
T L=20log r + 0.01 f2r x 107 3----ccoooeooooooo (1)
e, TL: H¥EEK(dB)
r: BRESZ Yo EM(Yard)
f: AWM (KHZ),

$l Kol 231, HHE K 200Hz2} 500Hzol M HEEMEQ A E2002} 3002
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K2 10m , E KE 3002 50me] KHFEX 20m]u} FHFEM I 2zt 2048,
29dBE #&E At et o)A o mEY UETH ABEM 200Hzol A
KE#Z7} 1002} 20nQaf 242} 14.9dB, 28.9dB, 500HzollA KZE#E7l 10m2}
20mJuf bz} 15.6dB, 28.9dBo] Wgtome HEEFO| A= FHoT HEH
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2. A KRB KhEE] LK
fE= BE¥EM 100Hz~1000Hz@Em ] Ao Kol U, FHE 200~
600HzS] A-zlof MEY KMol Artz VrtUllik, 1966 ). 1AM ZARK
Fol MY K& 30m, S0mrlolofM ko] FEMLE v, ARM
o] A 200HzolM o] HEMME L= KE 30mollA 49.6dB, K 50mof A
46.8dBo| 1 1 = 2.8dBEAM KE 30molM Eoitri. E AP M S500Hzol A
o] HERIE KR 30molM 40.3dB, KAFE 50mofA] 38.5dBo]ln 1 =
1.8dBE2 A A 30mollA] #drh BERME KE 30molr o= AMML
22 fEFEol LTt cEMMY AWM 200Hzo A o] FERMLE KZE30molA
71.8dB, A#E50mol A 72.3dBo] I #E= 0.5dBEA AE 50m7} &woiTh.
¥ AWK 500Hzo| M HEMHE= KE 30molr 63.5dB, KFE 50mof Al
64.2dBo]l 1 #& 0.7dBEA KB 50m7 &t DEAYS ¥ 200Hzol
A HERME= KB 30molAM 75.1dB, KB 50mollAl 78.2dBojn 1 =
3.1dB2 A K& 50m7} ot E FHEK 500Hzol N FERL = KZE 30w
A 62.5dB, A 50molA] 65.5dBo] 1 i 3. 0dBEA K 50m7 O

Ch ERARS] B 200Hzol M= ARMI L Z o, AHM 500Hzol A
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FEMI = KB 30004 49.2dB, K 50moilA] 49.3dBo]i 11 #+= 0.1dB
EA KR 5007} Eodrh.  uoiebrd AR, BRMES Kol ojHo ule}
FERGTIE SobA A 2] Rfel A% Ky@Fol
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dd Zeg Moy,
ol & MFBMBOAM MBS Bko]l Uehubx] 2 Az Bkt 2 KH
£ ARl dAd Ao BorKFig 12). 23U CRAS, DEA, ERM
2 K&o| ojHol whel FEMEI} YWolx]E: Zlo] —mayel B (Urick,
1966)olLt K& 50m] FEMAIEI 2313 KB 3002 ZREcrl 0.1dB~
3.1dB &2 22 HLRKRAA Zx Rl Y K+hB¥Fo] K 2o
B HESY, °olF ANRAAY &Y AFY B&d Vet kEs)

o £ BR £/ AN YU WMEU HRoT #EACHFig. 13).
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Fig.10. Difference of sound pressure level of
resting all engine and operating only
generator before fishing at A boat.
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A boat.
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ig.12. Image of fishfinder
before gathering f{ishes.

Fig.13. Image of fishfinder
after gathering fishes.
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