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Abstract

This project, conducted from October 2023 to December 2024, focused on
underwater noise surveys in ports and habitats of the Taiwanese white dolphin
(Sousa chinensis taiwanensis). The scope included developing underwater noise
guidelines, organizing an exchange workshop, and providing quarterly survey
analysis results with comprehensive documentation through imagery and
meeting records.

Eight monitoring points were established across four coastal areas (Miaoli,
Taichung, Changhua, and Tainan, with two points each), with each location
monitored for at least seven days per season. Data analysis utilized PAMGuide
software with Short-Time Fourier Transform for time-frequency analysis,
supplemented by Permutation Entropy method for target signal detection. The
methodology incorporated both visual and audio annotation, with signals
exceeding background noise by 10 dB included in the analysis.

The recordings successfully captured various underwater acoustic activities,
including natural and anthropogenic background sounds such as tides and
vessel noise, along with prominent biological sounds, particularly choruses
from Sciaenidae. Cetacean acoustic activities detected included vocalizations
from bottlenose dolphins (Tursiops truncatus), finless porpoises (Phocoenidae),
suspected Risso's dolphins (Grampus griseus), and spatiotemporal distribution
patterns and acoustic behavioral patterns of Taiwanese white dolphins.
However, due to the project's short duration, these observations' regularity
could not be confirmed, suggesting the need for extended monitoring periods
and additional monitoring locations for more comprehensive data collection.

The team drafted Underwater Noise Guidelines in late 2023, which were
subsequently reviewed, revised, and published by the commissioning unit. A
related workshop was held at GIS Conference Center in Taichung in June 2024,
attracting 76 participants (37 in-person and 39 online). Following the workshop,
participant feedback was systematically compiled and incorporated into
recommendations for the next version of the guidelines through dedicated
working meetings.

The project successfully achieved its objectives, generating valuable
acoustic data that will support ongoing research and analysis. Regular
communication with the commissioning unit will be maintained to exchange
latest findings. These results aim to inform future noise restriction regulations
for marine development activities, particularly regarding the potential impacts
of offshore wind farms on Taiwanese white dolphins and other marine
organisms. The findings contribute significantly to the broader goal of balancing
green energy development with ecological protection, providing crucial
reference data for sustainable marine resource management.
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i e (2024 & Faé,aﬁ-vp‘:, A A SR HREEEY 2 K
i + ¥ % ) (2024 Update to: Technical Guidance for Assessing the
Effects of Anthropogenic Sound on Marine Mammal Hearing (Version
3 .0)Underwater and In - Air Criteria for Onset of Auditory Injury and
Temporary Threshold Shifts) F # e & 7 (kP RAfe2%iv k) 1
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AUD INJ Onset Criteria”
(Received Level)
PLEASE SEE TABLE NOTES TO FULLY UNDERSTAND
SYMBOL MEANING

Hearing Group Impulsive Non-impulsive
UNDERWATER
Cell 1 Cell 2
(L:°;'F""'“°“°V (LF) Loooxse: 222 dB Le.p. 15 2e: 197 B
e Le . 5 20 183 dB
Cell 3 Cell 4
2"2:":"“""‘” (HF) Lposerat: 230 dB Le.p vr20n: 201 dB
iyt Le o wr 2¢n: 193 dB
Cell 5 Cell 6
X:Z;?:;F reauancy N Lp.opxrar: 202 dB Le,n v 2en: 181 dB
Le o wir 2¢n: 159 dB
Cell 7 Cell 8
Phocid Pinnipeds (PW) Lpoox rar: 223 dB Le o pwi 2e; 195 dB
Le o pw2an: 183 dB
Cell 9 Cell 10
Otsa Fionipeds (OW) Lposxsec 230 dB Lepon 26 199 dB
Le,p on 24~ 185 dB
IN-AIR
Cell 11 Cell 12
Phocid Pinnipeds (PA) Lyooxna: 162 dB Le,opazen: 154 dB
Le,opa24n: 140 dB
Cell 13 Cell 14
Otariid Pinnipeds (OA) Lyooesat: 177 dB Le,ponzen: 177 dB
Le,poazen. 163 dB
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(-) *akTeey (Anthropogenic underwater noise) : ifdp A i iEHs AT

Kﬁﬂyﬁ%%ﬁﬁ %¢’uawmmﬁfizﬁ§ﬁlg%§i

2R E o fEs ARk -

¢k 5 (Impulsive noise) @ 5 g ~ &% (3 14) ~ B4
FOBREER PR AR RERE Pk TR o

(=) 2%k E (Non-impulsive noise) @ 7 & 3 Poif F 2 fofk BpFRF -
BUEEEREF kTS > T A AR

(z) @F 3 (Continuous sound) : #FF ey » ¥ A fBERY
BB eSS 3 RET ARy @ -

(7) RE&EES (Intermittentsound) @ 787 FF A R F ML 53 #3 H »
FE 2 ﬁ— ,13’#94, ,v}m;?%%,frgggpﬁq.ﬁ_ﬁﬁ?o

(#) #R (Soundpressurelevel ; 12 SPL& L, %7 ) £ R %3 wA 2
12 % d > s B (decibel, dB) 5 H > L, T & 40T

p
L, = 20 log;, ( ;ms) ,dBre 1 uPa (1)
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# > Prms ﬁf’:ﬂ’;’%ﬁ’%‘@’po w5 ER S Aok po =1puPa-
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% i@ %R % (Peak sound pressurelevel ; 12 Ly %71 ) @ & £ PlEAE
bt BRSO Ly %A SN AeT

ppe k

Lok = 20 logy, ( ) dBre 1 uPa (2)

Po
B ppear Atg BB G E B A B o

#- s (Sound exposurelevel ; 72 SEL & Ly 7 ) @ & % 2 B3 4
FTEFP Sa B2 dBE > Lyp Tk 2540 ¢

T
Lyt = 101logy, <Eiof p%(t) dt) ,dB re 1 uPa?s (3)
0

He opt) ZHRFER > 2 FREE)=Typs 51uPa’s-

E
E

‘v %R 5 (Weighted sound exposure level ; ™ Lg w27 ) & %
B PR HA R 2 R e BR B i 0 AR 3k
BEREEFR L4k Lgwr TR

o [P W) P df
E,

Lgw,r = 101logy, ( ),dB re 1 uPa®s (4)
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(5)

(f/f)*

[1+ (f/f)?12 1 + (f/f2)%]P
rpFEEL* % & (Temporary Threshold Shift, TTS) %‘rﬂ?i"l“igtﬂ‘ ¥ R
I-fREHh - VEAEAFF 0 Jd REWBFELNG T ES ERE
slde > (e - B 7 R E ¥ o

W({)=C+10 loglo{ },dB (5)

(L - )X A ME+ %2 (Permanent Threshold Shift, PTS) : -k A {ehE + %
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# ¢ wgh750 ok fouo & — T Friirg A2 kT A 4v i B s (SEL) 95%
TRl Ecdp #1914 160 dB > SEL 3+ 8 ;2 4o NIEA P210.21B (5% 2) & (5 3)
”Lr—r"‘:}f%ii,dé BB aH T4 190dBe E ’fkéfﬁéif,ﬂfgﬁﬂf@i £
Bd i R A N R FREER B RGF R R SN
T R Ao AR etk NIEA P210.21B (54 5) LE(305)€J';5-: v m b it 95%
R e R M K o B X E R RN i B TR
Bl £ 10~20 5 2 0 RIERPE X 4230005 B (- fraashit
g2 ) 4o NIEA P210.21B (5% 1) #751 > it 95% % iPldicdp it 5 ot ficie
7; H o
A AL kTR R ER®
TRE S R EORM I 5 ¢ 7 100 Hz~192 kHz > @ 73 851 » ¢ 3 20
Hz~1 kHz - %_«'?’ﬁ ¢ SR R R R BT L% .*fﬁi}""%@&r“ﬁz\» 1 4%t
BRIRE A% X ETHEAS A Lok RS (",ﬁ’:i W HN1T 5 ¢b ) e PTS~TTS
?}‘5’ BREAE 1977 o N T 2R F2F 2 BT v iESikd o538 (4) 3
Hiphd 28T %34 2 2 BB 4cB 1o
%1 W% as2REYEEL
R4 A m L% fhree 3 %t 3
R & ? HE TTS PTS TTS PTS
[2 3] ‘e 4t 4o {8 L 4o 18 L
<4 (LF) &7 P LE,LF,24h LE,LF,24h LE,LF,24n Lpk LeLF24n Lpk
(% #4t) 179 dB 199 dB 168 dB 213 dB 183 dB 219 dB
¢ #5 (MF) g7 B Le,MF,24n Le,MF24n Le,MmF,24n Lpk Le,MmF,24n Lpk
A 178 dB 198 dB 170 dB 224dB | 185dB | 230dB
R+ )
® 7 (HF) &z P L Hr,24n L Hr,24n LE Hr,24n Lok LE Hr,24n Lok
“**1?; SR 1s3ae 173 dB 140dB | 196dB | 155dB | 202dB
G (TU) LeTu,24n LeTu,24n LeTu,24n Lok LeTu,24n Lok
200 dB 220 dB 189 dB 226 dB 204 dB 232 dB
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Letr/veme/muan » v E R AR 24 ) PR R 5 > 54 FRE L 1uPa’s e

2. THRLFCMF 2 HF &0 3% s i S0 b B S e ot 27
LF % MHF ~MF 5 @ 48 ~HF 5 34 > A TU £ 7 % & 4o S dic
22 BEfI e L ES TR e BIEW() M 8L
3
, a f1 (kHz f2 (kHz C (dB
F 16 (kHz) (kHz) (dB)

LF 1 0.20 19 0.13
MF 1.6 8.8 110 1.20
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(- ) ISO, Underwater acoustics - Measurement of radiated underwater
sound from percussive pile driving. ISO 18406, 2017.

(= ) Investigation of the Impacts of Offshore Wind Turbines on the
Marine Environment ( StUK4 ) ,2013.

(= ) BSH, Offshore wind farms: Measuring instruction for underwater
sound monitoring, 2011.

(= ) IEC, Electroacoustics - Octave-band and fractional-octave-band
filters, IEC 61260-1, 2014.

() ARARBRFESREBER%ZRYT RERFRE 2 ¢ 23R 105
Z o
(#) Aok ®mFRERRT SR AR RIE 2 7 F
LK 103 & o
Ll CwEf B - AV S d P B 4 (Fast fourier transform, FFT )
e (T 2 gg,:;ﬂ;;wg TP' ‘ ﬁ;?g »om gt m%{;@#q\d K }bﬁpﬁ,‘ o
( Bandpass filter ) - #-31 %,{ﬁ;‘)@ e 18 TR ;J@‘Fﬁ?] (”ﬁ 1/1 ~1/3 ~ I/n
Octave ¥ ) > ot 3 F B AL 2 B F 55;? #( Octave band
spectrum ) ’ﬁh’L’r‘Bqu]’T’rut;T‘:;f;\Xﬁéa fiuﬂ_% i S
(Root mean square, RMS ) 3+ & % - S R - ﬁruﬁﬁF"* &
X 3B EES Y o i %Wﬁ
21w w kT A Bk pE
- P’&”—"-:%Pﬁf‘é‘;*iﬁz?lg"E%ﬁ}%’—%*«’?aﬁ?‘i?\:]’\i’b‘
R B E B BT AR EGE R - e 12 FEFTHRER 5000 2 °
_.}i sy H B UL 2 L ©
S Eok T A Bk R R B¥ RS R (Sea state) 1
(R7%8) frb 4 H LR35 PR Jr WRGFE w5
ﬁi‘] N EAR L 3R & (,p‘%&iﬁl—% ( Beaufort Scale ) ) it
f‘f (;24) » #BR BT CFERRLIB @ * 2 ERHHE
P‘ Leq,Ss L90,55 > L50,5s A L5,55 °
3 E ﬁ?kfﬁawﬂ

- HEY ﬂPF’“ Bh 4 TR KT RS 0 F AIERRE 100
;}z)%;b &4;?;i;h_$a1§]a,ug‘gﬂamﬁ e b gEh 4
]?ﬁaﬁ*&iﬂg‘il-#@ b5 2 EE 1000 m e B fek iT s Ep R iF
EFPMEFRE (FFIELA FT AT IRLES L) o 4ot
R AARWER L R T F TR 5 DL 2 e
g AURE o

$9F % 13F

-21



2023 12

= FESEERIFE SRR i TRAT TP RT e T
HRFE hat SEUPREFHE > FREsT T RAE
_:‘T]} JEE‘#:O ’J(T’Ebg")ﬁﬁ'ﬁ 7E'JE % * 2 jﬂ*&‘ﬁ* eq,5s lJSSSo
L4 FARR AT
- L . NeEf | AR &
K Z_ A3 — A &
i M e m/s (m) (knots )
0 il)rkn /4 m 44k Sea like a mirror * %_0.3 0 * &1
Wb |EEa A h o
1 lohtair {8 b - 03-15 | 0:0.2 13
R Awm TR BER
2| Lo breere |8 5500 p s 1633 | 0205 4-7
ek HEZ [ L
3 | qontle brecze s R 34-54 | 0.5-1.0 8-12
“f["& - 4 % YA 7, p,‘ N
4 moderate ?;;? s AR 5599 12 13-16
breeze |- U
‘;Fi)k‘ 4[ " a3
S| sl brecge |1 E 2 1 AR 4R 8.0-107 | 23 17-21
W B A AR @ AU
6 | irons brocre |ws oot o+ 5t &gy o | 108138| 34 2227
B HEd 0 PR (TA R
7 AR DARER S BR FART 39071 455 28-33
near gale |¥f o
8 B i@"wm* W ERAE 170007 5575 | 34-40
gale A 38 o
7 5 K 4 X ~
9 stréﬂg&gale ?J‘F”W AR R 08044 | 710 | 4147
i o
10 =B ?ﬁif*‘ ERETFH |\ oas5084| 9125 | 4855
ol ) Ll VA =
| R DA ATRRST L 105306 115416 | 5663
violent storm | ¢ & o
12 hufifane ; 327369 | =14 64-71
S5 F RV MR 7 OBL e F 4 4 47 ( Narrow band frequency

analysis ) - H ¢ #g & 247 B ( Frequency resolution ) /& |- *>* 2 Hz
TriegAp M AT (AoME W SR~ RT RS ) o

6 iRyp R RSP dof it 8 & F (Coupler) #he S R B
FERw k™ $ 5ok Mt 0 - Az g HE R Gl B o

107 % 13%

=22



2023 12

kTS REAITEE ()

PlBEE A 7 A

£ plp 2018/9/17 11:34 % 2018/9/17 11:37

¥ pE S HF |20 Hz T 20 kHz

KRR ls

PR 4 4 Slow

P E - dB (rel pPa) 30 45 p #T%:’tﬂc 32 =%

30 )T 2iE H-#w&FERE Bt g BRE
Leq 305 LEGos) L peak

¥ opl s 149.2 149.0 152.3

Average G1 Ch. 1 [Average] Hz;(dB[1.000e-06 Pa], RMS) 160 144.1[__ [ 149.2
I - =

140

BRI R

135

130

125

120

115

110

<1 SR

100

%

1t ] : ; 5 o ¥ 2k £k 8k 6k Lin®

[Ch, 1 Leq1s Lin* | MON 18/09/17 11h36m00| 148.7dB rMON 18/09/17 11h36m30| 148.7dB
160°

15¢
15
1454




2023 12

KTk BRI s A (ST aF RRE)
KT MBRREESE (F6])

3

—%&-

L x| AN | - a3 - [u—

2RI P &
1072097 17p 11PpE02A4 % 1072 090 17 0 11 p549 A

Blabe gl | ARH B EET AR R | e WPl A R OO

FRipiE D TEESREO6COmMSs 5 R EFFAMGLS) 12m; AR & 15 TR P Y D107E 9 16 P

wHEE M S, BERPFE]LS

M#3 et E:250Hz 1659 dB; ##wEmE 1659 dB; Rl EmeE 1659 dB

BORT S b B EEmRE (FfREE) LE2 FHEH F+300.7dB -

B4 551G % & )sin H AR B e Lo [ 7 ¢ %7 cnst S0 R AD BB AR 5 3 55 (Db 87 JE 23 £ st 54

HEFARR 5 6

GPS A& 1 Xt 121°48.105Y : 25°.08.184 ; "k T ¢ 5 hiFR 145m; - KiF D 6m; i 1 - m/s; iR 1 -

EEX A5 P 5 s
A 15 % 01dB dB4 00703101

4p %t & 4y » 12(Omni)
kT %5k GRAS | 10CT 2140495 T AL RACR:£2dB
¥ FE:1Hz 2 170 kHz

%+ B GRAS 12CB M020131-G05
¥ i B B&K 4229 M2043477
R i# 3+ DAVIS VS7 11020
BIR SR L B SUEALA T R 2 F F F:10Hz 2 20 kHz ; 3.8 & 4 §1:90 dB 5 4.4 47 F 51.2 kHz

KT R LR R

BRI E 2 Mhpda ks (RS2 kTR A S E R >N s 88 (Hib)

Migspgrptinmie= o MB P4t chF T2 B2

RlARLE el N

127 0 % 13F

-24




2023 12

ATE AR
RYEIRHLE
28

-
[
—‘

14 @ifEig
% _1\p.

Re@ks (] rmmRE
O 4 kaes

)

sHERE)

vy

s

AEMAR
[S——
KTERAE




2023 12

-26









ki~ F
113 =i ¥ 33/ i d
¥d FREEFERP 2 @

ik &
(‘3"0" 3&%}{, . J‘ -% r;:»*i)

’R#E'ﬁﬁ-—‘i A gﬁﬁ-nﬂ-*%‘(A 47,2-0) — "112-113&# &
~ 1 2B HRERRT

60, 690.0 =~ - ¥EP o

TEpH o 113 & 12 7 11 P
A HEET I TR RRRRY AR B39 FF
Hixd ff12 %

B85 ¢ Y141A105TGCL

Page:1/Total:1




T A BB AT A B SRR T YRR R R TRENG Y RT
BB R e 2R B AAMEETE -

vEE R 113E

FHEL % R £ FR 3160, 690. 0~

-

ok

(BRAFE)

-2
Page:3/Total:3 1D:052aa7d1-d413-4d3f-8562-8f80f80a8070



VLR B A A A

® Hi LA LA B ERAEE AR E

@ - LRk

® 7+ B P

& mx FEY: & BT 02-26215656%3646
‘/lil"_ . —Tfr‘}?,%\]\?‘!_g:i% 151%{ /4—[‘:’ "~

& U ER 113

3 s
giii COPYMATE
3% |mplmeps|ss  [RECIUE 15897 70 ¢ |5.600. 00
T COPIER PAPER » 600.

(A. 47. 2- o

0) 2

P

g P S A

% |[mprlmesi|rs |r2mee 20247 10 % [13,810.00
(A 47.9-
O)E
N

g P YO A

TF AP |EEER(EE |Rimpw 20246 10 % [13,810.00
(A 47.2-

0)

P -1 |
g pEWpE 1R

T35 |Rp|mEgE(rs  |Rimew 20245 10 % (13, 810. 00
(A. 47. 2

0)

g e -

T35 |Rp|megi|rs  |Rimew 20244 10 % (13, 660. 00
(A. 47. 2-

0)

-1
Page:1/Total:3 ID:5clabel2-d9b7-4979-971a-e6c53fb27335



OUNoOo) _:;/,:.

:;,/ HOTJEAL HUO ) U




	正式款_報告書_封面
	投影片 1

	00_內頁
	0.5_摘要
	00_目錄
	01_第一章：緒論及工作執行進度與後續規劃
	02_第二章：調查過程及紀錄
	03_第三章：聲學資料分析成果
	04_第四章：水下噪音指引交流工作坊
	05_第五章：總結
	06_參考文獻
	07_附件一隔頁_期中審查委員意見辦理情形彙整
	08_期中審查委員意見辦理情形彙整
	09_附件二隔頁
	10_期末審查委員意見辦理情形
	11_附件三隔頁
	12_附件三_工作會議紀錄
	13_附件四隔頁
	14_附件四_海保署水下噪音指引交流工作坊執行工作計畫書
	15_附件五_水下噪音指引  公告版1121225
	一、 為減緩海域開發所產生之水下噪音對水中生物所造成的影響，特定水下噪音指引（下稱本指引）。
	二、 本指引適用於我國海域從事海事工程、離岸風場等開發行為之水下噪音測量，以掌握水下噪音變化趨勢，預防鯨豚、海龜等海洋生物受到水下噪音影響。
	三、 名詞定義
	四、 測量方法
	本指引水下噪音測量方法採用環境部公布之水下噪音測量方法NIEA P210.21B [1]。
	五、 水下打樁聲閾值
	量測頻率範圍至少包含20 Hz～20 kHz，包含離岸風場打樁及近岸海事工程打樁作業，需全程量測打樁作業之水下噪音，過程中距離打樁中心點或基礎中心點750公尺處，每一下打樁所發出之水下未加權聲曝級（SEL）95% 監測數據不得逾160 dB，SEL計算方法如NIEA P210.21B（式2）或（式3）所示，且打樁峰值聲壓級不得逾190 dB。若每次打樁產生之混響時間過長，聲音脈衝持續時間大於打樁之間隔時間，導致連續聲音脈衝重疊，這種情況下未加權聲曝級改採用NIEA P210.21B（式5）,𝑳-...
	六、 人為水下噪音參考聲閾值
	量測頻率範圍對鯨豚類至少包含100 Hz～192 kHz，而海龜類至少包含20 Hz～1 kHz。臺灣有紀錄鯨豚物種的發聲行為及其頻率範圍如附表1，針對鯨豚及海龜等保育類生物，人為水下噪音（除上述打樁行為外）的PTS、TTS參考聲閾值如表1所示。以下各類海洋生物之聽覺加權函數由公式（4）計算，其相關參數定義於表2，其函數圖形如圖1。
	七、 減噪措施參考原則
	參考文獻
	空白頁面

	16_附件六隔頁_本案綠色採購證明文件
	17_附件六_本案綠色採購證明文件
	正式款_報告書_封底
	投影片 2

	封面
	投影片 1

	封面
	投影片 1




