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Abstract : To assess the noise stress of shrimp farms reasonably, we need a noise observation data underneath the waters first. But, it did not
collect yet and airborne noise transfers to water noise wave using transition calculation. In case of construction of solar energy without noise stress
protection wall, the threshold values (140 dB) from circumstance of underwater noise exceed within 17m at S> (15m away from source) and S3 (15m
away from source). Considering additional way to decrease the construction noise, all cases including minimum mode(Case A), general mode(Case B),
and maximum mode(Case C) meet the guideline of underwater noise for fish farms. In case of the underwater noise could affect the fish farm, it is

necessary to understand about farming species such as shrimp, monitoring of present states, and protection way under the construction.
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A3t 5 5
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(Wysocki et al., 2007; Davidson et al., 2009; Anderson et al., 2011).
< Falietel] X HA o A FA FAFA
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(Hwang, 2012). °]& 3l B3 SR 2R A9&
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Fig. 1. Overview of study area. (a) The construction site of solar
energy is located in Sunchun Bay, it is very close to the
shrimp farms (S1: 50m away, S2: 15m away, S3: 15m
away), close to the animal farm (S4: 250m away) and
local community (S5: 500 m away). (b) Backhow (1.0 msunit).
(c) Overview of solar plant (d) Dump truck(15 ton unit).
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ASF Pt GFL B F Qe FAG Faree gy
o8 289FWPPEL AvlunAd AkFie 1). BFY
WAL AME AGNG AGe Fae) aS, ABUL
Al glov, FHow o E2E o g3t ABE AT
oloj A BAL Al MATE agwe] HAT £FACR S
ShaL itk A Q1] &% FAE2(S1) 50m o] A3 A
AA e dow, G AN FAE(S2, $3) 1571E Hiel
Yol QA R, FAFE(S4)E 250 m, = HPFS-2(S5) 500 m
o] A3l A TH(Table 1).

Table 1. Sample stations for this study are located near the
construction site of solar energy. Shrimp farms (S1,
S2, S3) are very close and animal farms and house
are far from 250 m and 500 m away. Noise source

means the construction site

Station ~ Direction  Distance(m) Coordinate(X)  Coordinate(Y)

Source - - 34° 50 03.577 127° 25° 13.15”
S1 East 50 34° 50 02.82” 127° 25° 13.15”
S2 South 15 34° 49’ 59.35”  127° 25° 13.86”
S3 West 15 34° 50’ 00.74” 127° 25° 05.16”
S4 North-East 250 34° 50’ 1847 127° 25° 23.64”
S5 West 500 34° 50’ 07.10”  127° 24’ 46.45°

AFAA T ol X g Aol st F9lgu]ol
4% AT I HE A XA Y WA 7ES Fa
sto] A =27FS A48 tHJang, 1996). 53], S/l A
548 F v TEaed EdY 4TS TS F UE
tdel A #5S AU, dEAR e Aol wE oA
ALY E S3A &5 Avk 28, FAF A &9 A
FAANGL g sde W oA F1H7]F 65dB ©l3l,
AFSA L 60dB ©]aF = A ]aka 2 tHChoung et al., 2012).
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SPL ,,, (dB) = 20log( ) M

ref.Air

P ) o0log(P)—26
nPa

= 20log(

SPL (dB) = 201og(L) )

ref. Water

) =20log(P)

Water

P
= 20log( 1P
1714, SPLE 2+, P (585, Pa), Pecarr (7] 5 7157
S, 20uPa), Pretwaer (55 715, 1uPa)0]Th & 7]} &9
) 2H] = oF 36320] Yo +36dBYHE X}o]rt FItE b
} 31 (Simmonds et al., 2004), LWFA Q1 e 28] <F 3600
A8 CH(Dickens et al,, 2007). ©] ¢} o] FF AL} FF
229 Zol&= 62dBolH, o] IEdEe| ok 2ol 26dB
o} oluld o] &% xfolE 36dBE &3 Fholth(Lim et al,
2010). o] & 1HET A TFA2e0] 78dBOlH FEiha2 140
dBel 3strlar of 71 th(Simmonds et al., 2004)(Table 2). ©] &
o QA= ofF 54 B AAA A EsEd e ohAk W@
o} 7] &= $F(Vasconcelos et al., 2007; Slabbekoorn et al., 2010;
Ross, 2013). ©]¢} ME 2 &g o3 2 24 E o] v 3|
5 1@ A B eke] kol 7t 15-20dBOl| F S A
ofFo] HAl A A4, Aekg A, F-38& At & E
WA ®ohal 2234 A th(Scholik and Yan, 2001; Hawkins and
Popper, 2012; Wilcock et al, 2014). "]=r2] N YELFEERT
Hold Az 528715 4239 45 160 dB/uPa,
A9 A9 120dBuPa BEE 117 3FcH(Richardson et
al,, 2013).
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Table 2. The threshold value and difference from circumstance
of airborne noise for animal farm, vibration, and

underwater noise in this study

Index(dB)  Air noise  Vibration Underwater noise  Reference

Thresholds 50-60 55-60 140 (Simmonds, 2004)

Difference 15-20 15-20 15-20 (NEDRC, 2009)
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o o) g3te], Mo An 7] 2A 3
& B8 A5 AEz 2
CHByun et al, 2008). Ak Al F5 = Ao T3
g2 7R U o] A FdEH AT 2 A
Al TheE A= @7, AdE AFA A A
== ArlE AAstaA g AT G
}017} WE‘r‘Jrﬂoﬂ g

A TEE AR
Sk W 5 -9(backhoe, IOm)

214 (bulldozer 19 ton), & X E & (dump truck, 15 ton),

oo
o
0

73.4dB,

2 Q) (crane, 40 ton)°] TH(Table 3). =2+7]19] A% ‘A3
el 2w 54 FA] AbHAl LA 7] A7 ‘319]

9 dEs ALY 588 w055 I 44
H A¥]= 9 & -9-(backhoe), &%= A (bulldozer), & E 2 (dump

truck), =& 1 (crain)©] ™ Z A& &(Case A), LHt
HIEE&(Case OF FHIL, 7448 255E I4H A8E

2313 Th(Liu et al., 2013)(Table 3).

Table 3. The standard noise value of the tools for construction
of solar energy in Case A(minimum loads), Case

B(general loads), Case C(maximum loads)

Tool Unit Noise(dB) Case A Case B Case C
Backhoe ~ 1.0m’ 734 1 2 2
Bulldozer 19 ton 73.1 1 1 2

Dump truck  15ton 74.9 1 2 2

Crain 40 ton 70.1 1 1 1

25 =(SPLy)= oFell a2 3)ell whgtar, g Fd vl

(A, B, C, D, N)9} "™ A S%(SPL;, SPL, SPLs, SPL.,
SPLy Al 744 ZS-2 WA 247 Bt sk Az were
s 5 Aol g Wt Gek ALSE AuE A 29
S guERE 15m geld AhelA] 1UY 2ol

Eaclan 3

|

D

SPLy SPL, SPLy
SPLO = 1010g(A-10 10 + B'10 10 +...4+N10 10 ) (3)

el el

218 S8t (Kim et al, 2011). &, A5 YO ZRE 15m @
Azl A- @) Al T RS E(SPLy), S Yol A 5
21l A (), medolA SHAANENAY Ar)E 1%611
AlLtel &8t

SPL = SPL, —20log(—) @

2.4 Hzwot o
shegol gl A

AAAE 2Hste gl i

Tgtth A A S (Case A), YWHE & (Case B), 3318 & (Case

OR FAF Al A A -F2d2 8 7|EXE 2738
A5-7F dAst7loll, A T P S dd AXE &
SA3F w}te] gk o] A W wde AR HAE
12E3k 3, Nats AR Allste] o] &4x o =

of HA He HF
Kweon et al., 2009).

A2l A A AR WS Fol(Hy), T
=3 FOl(H0),ASH e Fol( 9 T
712 (Lsp), o9 F oAt 7]
N(Fresnel Number)@t-2 A 3ol LwbA <l gl 5.1
A}-83) th(Tessendorf, 2001). ©] = =4
A(dL)E 3 @733 A (dLd)9t FHEL (TS Z-&3to] o}
EH /Kl(s)oi 7;“/\}sl— 2= oh;]_ ]
of 8H FoEAdX= Ll
et Agol ddste
2006)(Table 4).

Table 4. The calculated values and constant value (N) in this

study at the shrimp farms (S1:50m away, S2: 15m
away, S3: 15 m away)
Index Hs Ho Hs Lss Lso N dLy TL dLi
(m) (m) (m) (m) (m) (dB) (dB) (dB)
S1 20 15 05 1.0 50 51 939 150 834
S2 20 15 05 10 15 51 935 150 830
S3 20 15 05 1.0 15 51 935 150 830
_ AL _TIL
AL, =—10log(10 ' +10 ) ®)
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eddy - Age - gdds - oldQl - AAY
3.2 2 Ay e G52 M SZel A Al SFa g (82,
S3) B Aol disiA AT ool f1Xsta dolA
3.1 g84L8E o= Az S FHIA F2 FHE AYS T Aole Al
7y 34 FAF GH] Vs R Q% A ASEw B A d9ES v A A do v, 540 e A
I EFEA QI A FA, FAbsTE Ak RIZE A A SIS AAIAR] 7F H A (Case A), D FHAFE(Case B), FH ]
AN He s TACE ARGt HAEE(Case A), YW AFE(Case O] 45 47| A5-o il 17m, 22m, 24 mE
H & (Case B), HNE&(Case O TiEate] o]AAERE & Holal glo] dAle] 7[Fo R TS A7 ofHA
SEE AFESte A aggte]l wiEAEE V)EEs 23 v A AR Gk div|ate] ofd digh A gk A3t
SIEAE AHgch 2 dFoM e 54229 9% 7|+ Ho] HAsItBart et al, 2001; Wysocki et al., 2007). L] 3L
o8 WA o g ALY E 140dBS YAIFCE B3 F 7] 848} S5 ti7] T Aol fAIA] o]stE Hola lo] 5
T oFE Ay b A7 ek mpe QA gt AR, o) g Al
AU E FHAago R AFRS H 9 (Case Al FHAST 4 A5 FAE EFT 2FFOR FREE AUt o,
Faeo 292 Z2H7F 7924dB, 141.2dBE HSITE o4 B AT e TESA 3 dAHoR ol fHE MR
AeERE A HAAE FAT 27 A-FA Tl 2 24 FE ARG
& A5 Adtaes AAA olstE B, FAbsTh 2
ARk Ao &= AA L olstR YEMRTE o] B9 5 A% 32 o XN o E
140dBe] IAIAZ = 17THHE vbegen, t7] & A5 Stell 75 Adls gjhe A9, HAFE S (Case A) &
100m ool M= AAA] ofake] F1& ERITKTable 5). SEe 834dB7} Haste]l 4 =5 2Sdge 47
AREA Rl GuAbg-o] A f-oll=(Case B) FE ATl 70.86dB, 132.86dBE H3ITth 12]al UWEE & (Case B3}
2g-dolM 1433 dBE e o]AAE 15m oldtoll e A E(Case O A8 Aol 5425972 27t 13245
1433dBE FAA #h& AEstal AL, o] F 50 HE dB, 13556 dBE YEMTE Al HS BEF F5AS A

£ P

$-ol&= 1329dBS Kol 7|EX| o|stE
Eldith Case BE % 222 4AAZ7F 22mS% o
Z$-ll(CASE C) 289
% 2SS 151 E7HA 1439 dBE YER o] Q1 S
A A(S2, 83) & AZT 4= AN, LA AR 24m ©]
o= AR AFAE Hola Qo] T3 A &

QS AEH A G FFeE U @A 9

Table 5. The calculated value of SPL;, SPL in Case A, B, C
both airborne noise and underwater noise 15m, 50 m,
100 m, 250 m, 500 m

140 dB ©]3}& YEFHATHTable 6).

S20| A ZHA g el AFE Al Case A, B, Coll tl8ll %
2g-7kol 27 132.9dB, 132.5dB, 135.6dBZ YEFRETE S39]]
A 5 A Al Case A B, Co % 2532 47 1329
dB, 132.5dB, 135.6dBE YEMSTE o] M7 BE A9 3lof
2 ATFddA 7Eo 2 89k AdAE 140dB olstE HAT)
7HaE s AATE A ASEAE AFSAA Y] 3

St o2 YErsith

u
gl

I
Bl
My o
o
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Table 6. The calculated value of SPL,, SPLs;, SPLs,, and SPLs;

considered the decreased noise by noise absorbance wall

. SPL, SPL (dB)
Index | Material

(dB) | 15m | 50m | 100 m |250 m | 500 m
Airborne 792 792| 68.8| 62.7| 54.8| 488

Case A
Underwater| 141.2 | 141.2 | 130.8 | 124.7 | 116.8 | 110.8
Airborne 81.3] 813 709| 649| 569 | 509

Case B
Underwater| 143.8 | 143.3 | 132.9| 1269 | 1189 | 1129
Airborne 81.9| 81.9| 71.5| 655| 575| 515

Case C
Underwater| 143.9 | 143.9 | 133.5| 127.5| 119.5 | 113.5

. SPLy | SPLsi(dB) | SPLsydB) | SPLs3(dB)
Index | - Material |~ 4py | (41i:8.34) | (dLi:8.30) | (dLi:8.30)
Airborine | 79.2 70.86 70.9 70.9
Case A
Underwater | 1412 | 132.86 1329 132.9
Airborine | 813 72.96 73.0 73.0
Case B
Underwater | 143.3 | 132.45 132.5 132.5
Airborine | 81.9 73.56 73.6 73.6
Case C
Underwater | 143.9 135.56 135.6 135.6
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