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(Level A harassment)B (Level B harassment)Ǎ

(permanent threshold shift, PTStemporary threshold shift, TTS)

(behavioral disruption)Ǎ 180 dBrms re. 1uPa Ǎ 160 

dBrms re. 1uPa 120 dBrms re. 1uPa ̙
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Ǎ Ǎ

̙ 

  

ONSR  (Gedamke, et al., 2016)Ǎ

Ǎ Ǎ ̣ ̤̘̣ ̤̘̣

̤̘̣ ̤ ̣ ̤ Ǎ Ǎ

̙ 

A. (Structure) 

0  

1 ( ̘ )  

2 ( ̘ ̘ photoIDǊ 

3 (level of evidence)2 1  

4 (dispersal rate) 

B.   

0  

1 ̘  

2 (Unbiased Estimation)(CVÛ30%) 

3 (Unbiased Estimation)(CV<30%) 

4  

C.  

0  

1  

2  

3 (CVÛ30ǆ) 

4 (CV<30ǆ)  

D.  
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0  

1  

2 (defaults)(proxies)Ǎ  

3 Ǎ  

4 Ǎ stochastic models̘depletion models̘

projection models) 

E.  

0  

1 10  

2 6~9  

3 2~5  

4 1  

 

ONRS Ǎ (stock) Ǎ

Ǎ Ǎ ̙

Ǎ Ǎ 3

Ǎ 29 Ǎ Ǎ

̙ 

Ǎ Ǎ

(IUCN) Ǎ 5

̙ Ǎ

Ǎ 3 4 Ǎ ( ̘ ) Ǎ

Ǎ Ǎ

Ǎ Ǎ

Ǎ ̙ 

3 Ǎ Ǎ

Ǎ Ǎ Ǎ

̙ Ǎ

Ǎ ̙  
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3  

Ǜ (2019) 

Family 

 

( ) 

 

( ) 
 

   

  
 

IUCN

 
 

 
   

 

 

 

Indo-Pacific 

finless porpoise 

Neophocaena 

phocaenoides 
V V I VU 2 0 0 0 0 

 

 

Narrow-ridged 

finless porpoise 

Neophocaena 

asiaeorientalis 
V V I EN 2 0 0 0 0 

 

 
( )

 

Indo-Pacific 

humpback 

dolphin 

Sousa 

chinensis 

(taiwanensis) 

V V I CR 2 2 1 1 4 

 

 

Rough-toothed 

dolphin 

Steno 

bredanensis 
V V II LC 0 0 0 0 0 

 

 
Risso's dolphin 

Grampus 

griseus 
V V II LC 1 1 0 0 0 

 

 

Common 

bottlenose 

dolphin 

Tursiops 

truncatus 
V V II LC 2 0 0 0 0 

 

Indo-Pacific 

bottlenose 

dolphin 

Tursiops 

aduncus 
V V II NT 2 0 0 0 0 

 

Pantropical 

spotted dolphin 

Stenella 

attenuata 
V V II LC 1 0 0 0 0 

 
Spinner dolphin 

Stenella 

longirostris 
V  II LC 1 0 0 0 0 

 

 
Striped dolphin 

Stenella 

coeruleoalba 
V  II LC 0 0 0 0 0 

 

Long-beaked 

common dolphin 

Delphinus 

capensis 
V  II DD 0 0 0 0 0 

 

 
Fraser's dolphin 

Lagenodelphis 

hosei 
V  II LC 0 0 0 0 0 

 
Melon-headed 

whale 

Peponocephala 

electra 
V  II LC 0 0 0 0 0 

 
Pygmy killer 

whale 

Feresa 

attenuata 
V V II LC 0 0 0 0 0 

 
False killer 

whale 

Pseudorca 

crassidens 
V V II NT 0 0 0 0 0 

 

 

Short-finned 

pilot whale 

Globicephala 

macrorhynchus 
V  II LC 0 0 0 0 0 
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Family 

 

( ) 

 

( ) 
 

   

  
 

IUCN

 
 

 
   

 

 

Pygmy sperm 

whale 

Kogia 

breviceps 
V  II DD 1 0 0 0 0 

 

Dwarf sperm 

whale 
Kogia sima V  II DD 1 0 0 0 0 

 
 

Blainville's 

beaked whale 

Mesoplodon 

densirostris 
V  II DD 0 0 0 0 0 

 
 

Ginkgo-toothed 

beaked whale 

Mesoplodon 

ginkgodens 
V  II DD 0 0 0 0 0 

 
 

Cuvier's beaked 

whale 

Ziphius 

cavirostris 
V  II LC 0 0 0 0 0 

 
 Sperm whale 

Physeter 

macrocephalus 
V  I VU 0 0 0 0 0 

  
Common minke 

whale 

Balaenoptera 

acutorostrata 
V  I LC 0 0 0 0 0 

  Bryde's whale 
Balaenoptera 

brydei 
V  I LC 0 0 0 0 0 

  Bryde's whale 
Balaenoptera 

edeni 
V  I LC 0 0 0 0 0 

  Omura's whale 
Balaenoptera 

omurai 
V V I DD 0 0 0 0 0 

  Fin whale 
Balaenoptera 

physalus 
V  I VU 0 0 0 0 0 

  
Humpback 

whale 

Megaptera 

novaeangliae 
V  I LC 0 0 0 0 0 

  Grey whale 
Eschrichtius 

robustus 
V  I LC 0 0 0 0 0 

 

  

(PAM) Ǎ

(hydrophone)̘ Ǎ ( ̘ )

Ǎ Ǜ ǜ Ǎ

Ǎ Ǎ ̙ 
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4  

    

   2003 

 (Larimichthys crocea)

 

 2011 

 

 

 2012 

   2013 

   2013 

   2015 

   2016 

 

1.  

Ǎ 2012  (

, 2012) Ǎ Ǎ

(A-tag) (click)Ǎ ǜ Ǎ

Ǎ 44 kHzǍ

(whistle)̙ Ǎ Ǎ

Ǎ ( ) ̙

4 Ǎ Ǎ

Ǎ ̙ 

2.  

Ǜ Ǎ

Ǎ 5Ǎ Ǎ

Ǎ ̙

Ǎ (click) (band-pass filter)

20-150 kHz 20 kHz  (Tubbert Clausen, 

Tougaard, & Carsten, 2019)̙ 
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(whistle) Ǎ Ǎ

̙ Ǎ (spectrogram) (time slice)

pixelǍ whistle Ǎ whistleǍ

Ǜ ̘ ̘ ̘ ̘  (Lin, Chou, Akamatsu, 

Chan, & Chen, 2013)̙ PAMGuardǍ

Ǎ clickwhistle̙ 

 

5  

   

̘ ̘ ̘
  

Ǎ 16
Ǎ 1 Ǎ 16-21 Ǎ
2006 

Chi-Fang Chen, Hsiang-Chih 
Chan, Ray-I Chang, Tswen-Yung 

Tang, Sen Jan, Chau-Chang 
Wang, Ruey-Chang Wei, Yiing-
Jang Yang, Lien-Siang Chou, 

Tzay-Chyn Shin, Kai-Wen Kuo, 
Pei-Ling Lu, Nai-Chi Hsiao and 
Tzu-Wei Lin 

Data demonstrations on 
physical oceanography 

and underwater 
acoustics from the 
MArine Cable Hosted 

Observatory (MACHO),ò  

IEEE OCEANSô12, 2012 

 
(1/3)--

 
Ǎ2013 

̘ ̘ ̘
̘   

15
Ǎpp.223-

228Ǎ2013 

Hsiang-Chih Chan, Chi-Min Liao, 
Ying-Chao Liao, Ming-En Fang, 
Hsiao-Yu Hsu, Hung-Hsi Lin, Su-

Shien Lee, Shean-Kwang Chou 

Field testing of multiple 
sensors in an 
underwater environment 

monitoring system 

OCEANS 2014 - Taipei 

Hsiang-Chih Chan, Ming-En 

Fang, Sheng-Hua Chen, Chan-
Han Lin, Ying-Chao Liao, Chia-
Chuan Ou,  

Preliminary plan of 

underwater 
environmental 
monitoring in the 

offshore wind farm in 
the western sea of 
Taiwan 

OCEANS - Bergen, 2013 

MTS/IEEE 

Lin TH, Chou LS, Akamatsu T, 
Chan HC, Chen CF. 

An automatic detection 
algorithm for extracting 
the representative 

frequency of cetacean 
tonal sounds 

J Acoust Soc Am. 2013 
Sep;134(3):2477-85. doi: 
10.1121/1.4816572. 
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Ǎ (

6)Ǎ (M-weighting) (hearing threshold 

curve) ̙ Ǎ

̙ Ǎ Ǎ Ǎ 0 

dBǍ Ǎ

̙ Ǎ Ǎ TTS

PTS Ǎ ̙ Ǎ

Ǎ ̙ 

2018 ̣ (Marine Mammal Acoustic 

Technical Guidance)̤ (National Marine Fisheries Service, 2018)Ǎ

(Level B 120 dBrmsǍ 160 dBrms)Ǎ

5 Ǜ 

1. Low-frequency Cetaceans (LF)̘ 

2. Mid-frequency Cetaceans (MF)̘ 

3. High-frequency Cetaceans (HF)̘ 

4. Phocid Pinnipeds (PW)̘ 

5. Otariid Pinnipeds (OW)̙ 

 

6 5 ̣ ǉPTS onset acoustic 

thresholdǊ̤̙ Ǎ 2 Ǎ

(peak sound pressure level, PK)24

(SELcum)̙ Ǎ 24 (SELcum)̙

Ǎ Ǎ

̙ Ǎ

( ) Ǎ

Ǎ 29 ̙ 
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6  

Ǜ (National Marine Fisheries Service, 2018)Ǎ (2019) 

 PTS Onset* (Received Level) 

( ) 

Hearing Group 

 

Impulsive 

 

Non-impulsive 

 

Low-Frequency Cetaceans 

(LF)  

PK: 219 dB 

SELcum: 183 dB 
SELcum: 199 dB 

Mid-Frequency Cetaceans 

(MF)  

PK: 230 dB 

SELcum: 185 dB 
SELcum: 198 dB 

High-Frequency Cetaceans 

(HF)  

PK: 202 dB 

SELcum: 155 dB 
SELcum: 173 dB 

Phocid Pinnipeds (PW) 

 

PK: 218 dB 

SELcum: 185 dB 
SELcum: 201 dB 

Otariid Pinnipeds (OW) 

 

PK: 232 dB 

SELcum: 203 dB 
SELcum: 219 dB 

· Dual thresholds (impulse): Use one resulting in largest effect distance (isopleth). 

· SELcum thresholds incorporates weighting function 

 

  

8 28-31  (Taylor, , 

2019)Ǎ 10 Ǎ Ǎ ̙ 

1. ̙ 

2. ̙ 

3. ̙ 

4. ̘ ̙ 

5. ̙ 

6. ̙ 

 

Ǎ Ǎ

̘ Ǎ Ǎ

Ǎ ̙



 

 36  

̘ ̘ Ǎ

̙ Ǎ

Ǎ Ǎ ̙ 

 

 

ǛRecovery Plan for the Taiwanese White Dolphin (Sousa chinensis taiwanensis) 

(2019) 

10  

 

 



 

 37  

  

 

Ǎ Ǎ

Ǎ ̘ ̘ ̙ 

  

Ǎ Ǎ 3

(2016~2018) 16,193̘15,79415,407̙

Ǎ (automatic identification system, AIS)

Ǎ 11 2017AIS Ǎ

Ǎ 0.09 118,000 ( Ǎ

300 ̙ Ǎ

12 ( )Ǎ Ǎ

̙ 

 

 

Ǜ https://www.marinetraffic.com (2019) 

11 (2017)  
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Ǜ https://www.4coffshore.com/offshorewind/ (2019) 

12 ( ) ( ) 

 

Ǎ Ǎ 12 ( )

( )Ǎ Ǎ Ǎ

2025 2,400 MWǍ 8 MW Ǎ 300

Ǎ ( 5)Ǎ

Ǎ ̙ 
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Ǎ

Ǎ ̙ 

1.  

Ǎ ( 13) Ǎ Ǎ

6 8 ̙ ( 500

)Ǎ ̙ (on-effort)

(Ú)4Ǎ ̙ ̘

Ǎ (off-effort)̙ 

 

 

Ǜ (2019) 

13  
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Ǎ 3 Ǎ ( 2 )

(1) Ǎ Ǎ ( ̘

) Ǎ ̘ ǜ 10

Ǎ 14̙ 

 

 

Ǜ (2019) 

14  

 

Ǎ 30 ̙ 15Ǎ

Ǎ Ǎ Ǎ

Ǎ ̘ Ǎ

10 Ǎ Ǎ Ǎ

Ǎ ( 7) Ǎ

Ǎ ̙ 

 

 

1 

 
2 

3 

  

 

1 

 
3 

4 

 
2 
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Ǜ (2019) 

15  

 

7  

  

  

 
Ǎ Ǎ

 

 Ǎ  

 
Ǎ ̘ ̘
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2.  

2 Ǎ ̙

Ǎ

Ǎ Ǎ

10 ̙ Ǎ 2 Ǎ

8 Ǎ 3 5 Ǎ 16Ǎ 6 Ǎ

2 12 ̙ 

 

8  

   

3  
TC_Pr1_n N24Á 13.322'  E120Á 27.052' 
TC_Pr1_s N24Á 10.366'  E120Á 25.267' 

5  
TC_Pr2_n N24Á 13.732'  E120Á 25.918' 
TC_Pr2_s N24Á 10.794'  E120Á 24.101' 

 

 

Ǜ (2019) 

16  
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Ǎ Ǎ

Ǎ Ǎ ̙

Ǎ 1 Ǎ 500

600 Ǎ 6 Ǎ 9

Ǎ 1.1 Ǎ 17Ǎ 3.5 Ǎ 6

21 ̙ Ǎ

Ǎ Ǎ 4

Ǎ 11 Ǎ 10 Ǎ

1.2 Ǎ 18Ǎ 10 Ǎ 2 Ǎ

20 ̙ 

 

9 1  

   

1 1 
TP_Tr1_e N23Á 59.878'  E120Á 16.252' 

TP_Tr1_w N24Á 00.871'  E120Á 14.313' 

1 2 
TP_Tr2_e N23Á 59.370'  E120Á 15.934' 

TP_Tr2_w N24Á 00.362'  E120Á 13.987' 

1 3 
TP_Tr3_e N23Á 58.855'  E120Á 15.607' 

TP_Tr3_w N23Á 59.843'  E120Á 13.659' 

1 4 
TP_Tr4_e N23Á 58.342'  E120Á 15.289' 

TP_Tr4_w N23Á 59.336'  E120Á 13.330' 

1 5 
TP_Tr5_e N23Á 57.833'  E120Á 14.960' 

TP_Tr5_w N23Á 58.826'  E120Á 13.010' 

1 6 
TP_Tr6_e N23Á 57.326'  E120Á 14.637' 

TP_Tr6_w N23Á 58.315'  E120Á 12.684' 

 



 

 44  

 

Ǜ (2019) 

17 1  

 

10 4  

   

4 1 
TP_Tr7_e N24Á 00.660' E120Á 18.781' 
TP_Tr7_w N24Á 03.299' E120Á 13.840' 

4 2 
TP_Tr8_e N24Á 00.099' E120Á 18.423' 
TP_Tr8_w N24Á 02.758' E120Á 13.475' 

4 3 
TP_Tr9_e N23Á 59.540' E120Á 18.065' 
TP_Tr9_w N24Á 02.213' E120Á 13.109' 

4 4 
TP_Tr10_e N23Á 58.979' E120Á 17.709' 
TP_Tr10_w N24Á 01.669' E120Á 12.749' 

4 5 
TP_Tr11_e N23Á 58.419' E120Á 17.349'  
TP_Tr11_w N24Á 01.128' E120Á 12.380' 

4 6 
TP_Tr12_e N23Á 57.874' E120Á 17.001' 
TP_Tr12_w N24Á 00.586' E120Á 12.015' 

4 7 
TP_Tr13_e N23Á 57.329' E120Á 16.652' 
TP_Tr13_w N24Á 00.040' E120Á 11.639' 

4 8 
TP_Tr14_e N23Á 56.782' E120Á 16.302' 
TP_Tr14_w N23Á 59.497' E120Á 11.279' 

4 9 
TP_Tr15_e N23Á 56.236' E120Á 15.950' 
TP_Tr15_w N23Á 58.954' E120Á 10.909' 

4 10 
TP_Tr16_e N23Á 55.690' E120Á 15.604' 
TP_Tr16_w N23Á 58.413' E120Á 10.540' 

4 11 
TP_Tr17_e N23Á 55.134' E120Á 15.252' 
TP_Tr17_w N23Á 57.867' E120Á 10.180' 












































































































































