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2143 kT RkF R * XA REZ

Monitoring Item Equipment Model/ Specification Weight
AR P RE LA /41 g
SM2/3/4M
Underwater Acoustic | Length 0.91 m & 0.91 m Diameter of <Ikg
Recorders 0.17m £ /2 0.17 m
KT EE BT
Sound Trap 300
Underwater Acoustic Length 0.2 m & 0.2 m Diameter of <Ikg
Recorders 0.06 m & /= 0.06 m
KT OBE AR
Recorder Stand
EHEL Y 0.5x0.15x0.15 (m) <lkg
Recorder protector
RES T RS 2x2x0.5(m) <15kg
Acoustic Releases Length 0.4 m £ 0.4 m Diameter of
FFEE 0.06 m /= 0.06 m lkg
Underwater
Acoustic Anchor & 10 kg
Survey -k % | Counterweigh fiz # #i. 20 kg
Fh 2 _
Float ;33 14kg
Helmet % 2 4 - <lkg
Safety Shoes % > - <2kg
Life Jacket $t 4 # - <2kg
Gloves = & - <1kg
Raincoat(bright or
vivid color/reflective
A2 (s d 300 % —2 i <lke
F ki)
FREAE B RPRA
Head lights or other - <1kg

lighting equipment
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A w1 PTG RIZApE:
A 3953 B Leg o
— B ¥ %9 & SEL -
C. %5 " #rR 7| 0T 33 Lego) ©
D. B4 3 R 2 (Lpeak) ©

2 kT IR b AE S X (do R 1.4-6)

m
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2
3
T 4
)
—r e
a) b) )
Key
a) A6 A bh) EHRE R R S €) REEGE T AR R E B
L Ad iR L oAk | R ]
2. BRHER 2. RTHAE 2 ARTFHALE
3. EHLE 3. HES 3. H£E5
4. KFHLE 4 4 REEHLE
5. #¥F 5. WEF

W 1.4-6 -k k3 £ 587 %7 & W]
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(1) 387 T T g% dpdazk & KSR o

QXA TEIRE LS ke FE R EERLHE R
i gt o

(3) FEsok Tk RIE kLSRR T R R ARGt B R P

Bidct ~ 3= dpih 2 £03)

@) RIBF D ¢ % B3 D B(250 Hz) o AEza-k ™ & 2 b ACRE R
T otz g r B mRe(fFsRER) B E2 8¥ES FS

*0.7dB -

(5) FM;,;E'J:E‘_ PEEORT F R I UFREFRE -

(6) FRPIE wiT kT F R o

(7RI B is4em  # % B3 & BQ50 Hz) » /aza k™ & 50 b B RER
ANz s B (B ReB) HALAE29HHEH X
> 0.7dB > ® @;ﬁ& ST ELZEHESFA03dB

oA B R )

AT R D 2 iRl e A 144 era > A ARk RIS 2 2 R
IRBER R

2144 BBH B AR ZREL

<) 7B thsk = 2 RER A & E W pET
pH & NIEA W424.53A I T e —
kiR NIEA W217.51A B -
T NIEA W455.52C — —
@R NIEA W447.20C - -
i NIEA W203.51B - —
4 BirFH | NIEAW210.58A - 1.0 mg/L
B %% NIEA W448.51B | p #i 3% ind A 47 5 58 | 0.010 mg/L
'k * % 4% F#¥ | NIEA E202.55B <10CFU/100mL
¥ 4i+%2% € |NIEAWS510.55B — —
%% a NIEA E507.03B Ak kR —
A NIEA W436.52C Ak Sk B 3t 0.071
LTAFE@® | NIEA W436.52C Ak R 0.020
LEsEE® | NIEA W427.53B Ry S 0.021
g ¥ NIEA W450.50B &k kR 0.100 mg/L

1-23




1.5 Eplfea

AEBRB TP E 2 TR ma o) 1.5-1~8 #F o

(&l 51
ClxsAsHE © RERSsuAEii
— BMBER A BRHBEEWM

W 151 2548k #8205 FRFTLED BT LN

1-24



[ 51

CJ1sEs#EE1km
CJisas&@R 0 o 4

— 158 SEERTHS
W152 #tER A ETARAAE TN

1-25



0 500 1,000 2,000

Meters

W153 450 RaRET LN

1-26



135000 137500 140000 azs00 145000 1a7s00 150000 152500

CHWO1 Greater Changhud|
‘Wind Turbines Layout 55
1 ,i 75WTG

 ABiLEEES
o  EmnE

A RESEN
g ,g [ A#itEmEEHE

Measurement Systems:

v R

¢ BUBEE
REFRME

¢ BEERNRE
BRER R

é' €25 (24 €23 €22 €21 C20 C19 C18 €17 C16C15 C14 €13 C12 €11 C10 €09 €08 CO7 CO6 CO5 CO4 CO3 cazfml 'g o Mgy

- ® e © e ° @ e e ©® © © o o o6 6 & 6 6 & o6 o0 6 0 o0 ~ -
sore werormmcersm (]
Covrdinate system: TWD 1957 T™ Taiwan
Scole@A 185000
o ' : P
[ S

5' —§ | A —

3 g |0 o 1 rsmm
s s

e EEn)

g Orsted

W154 23+ FEHP TR AT EZET AN

19.700°E 119.800°E 119.900°E

24.200°N

24.100°N

119.700°E 119.800°E

W 155 %P ARBETARRTAF

119.900°E

1-27



(=]

/

‘/
/ 7
/
7 /
// / /
/
i K /i

T2 T1

CHWO1
#15% &

W 1.5-6 = 433 78873 W

@ R B

(] mssidifed

*  JEBR(T
ROVEHIE{r

W15-7 kTHEALATLEF

1-28



119°36"

= | B

| Bi5 8 @
sewmay [
FleEmAs [
HEhERER Reee | |
2 U8B Rep (1954)

) %P (1983) /

/

119°48°

15 km

7

T
119°36

119°48°

[l v i__ss
T
120°0° 120°12°

W 1.5-8 2% -k Tk} g7 3K

1-29




1.6

z 3%

& /R TR iRk

PP A G T AR R R R & F 0 FltEcdp & F P 1R (Data Quality object )
> TR 5’——‘J-§7 Frﬂ'_i l;,if;[)i

-~ EEPAR

FERRMEPARARLFL Pl &2 RESF LT ENN P2 2
ﬁﬂ’ahﬁﬁéﬂwhﬂﬁw# FRAT MG ETRE 2 REORER
2 HiTE it m1.6-1> FTEEEBEIT 2 o

SRR
LA AAmELf - 0p 6L F BHARTE LR TH

2P PRI TR 2EY o AL TA B ML TRESDET 2

BNPPRIMEYBEMARKT VRO BEDLTEARLEEL o
()P hw g
LAaH My BN ETr (LT 43 2 HSE 4 2)-

2REC A2 ERALEADE TR - WAFEREFLFRY -

A ;ﬁ 'I‘,Z T%Ell o

388w - P 0 ZRNAAFBEXGHKIN FRGEHKIRT G BF L
EAAPY  EAAIABZTXERCFEHRTEFS o

4. ZXP W RERRY 0 DR LK LR o ER F BRI NP
APEF RS FERERENE -

(C)RIFET 4

FH1 ez FHE P S Ha (Th €82 kg Hu i
BlBEENRBEYEF EF F 3&1&#}%'&‘7 FHAAESR 5§ 2igE X
Bed B Y kAT 0 F A BB R PL g B iR AL £ A T
] B ARBTRT el TEF S UER o PN FAeT

L5 33 & %3830 AR S e 4T TBUR IR o ol kR R > F e
Bt X AR E A RARHR o

MBI ZALRBEENEIEZ T RS E R 2 10T

3okmR Y o PR it s AR 0 FEFEES Ll K Ry

1-30



4 RFAHLITHERF > LT RPHAFEEAEL T FLFNEL
RFlAm AL ARFLEL -

a&;—Iﬁ,i}iﬁ—xlﬁi F s o BE AR B ERRAT s o 1
PlAL T R BB > BTAHIRB TR fF o

)L;_
w}} e
_\_, %

(z) WEFTHEETAPED

EREFHeH AP RS FHEELALTH S ETHEALRRTHE
?Z:«Elx FEEFRE > TR AR 2 SdE > 0T RIEE IS TR

Loori T = 28 g 04 A4 o

2 B AT RAE LR TA  dos A FREA T BTS2
TR MBS AFTHLR GEFL L] - H AR AT
.L/g_g o

3G T B LR T A ERT S

L ¥R » FFRAFTHESFIA v 29 > £33 4 5 du
Ao RESOTHEFLRL

2. AL AL FZ TR A IR ARG RE o

LHTRERARN G AFERELEF AT RS LY Pk

5. EFL#}L%H%* AAhzesro JP dd ML R RE B L L E
A A MEFAE e TE AR Ao U Rig o X

6. FALEFHRPF - TS (FH ) 390 - R {411 Flcdp a7 - ¥
/TR g ’f'ﬁi’vf‘



8%

8. #7T%

£

F

oM LERAEER AT

=

P

P

13 -
PR 4 ) Ak

By A

5 SR

FERI A A I RB R HA

FIA G 7 B A HHER L R g o
BEAEBUE AE
¢ RIRETERPEEN & SHERRAT
¢ MRHMTREREER
« WEERNmERE RSmERE
A 4
FAREEE DT~ BFTAL
& SAIEREIE
& ERERDW - MG
p HRmENE
BRI
,f DGR mE T
WERS
W 161 5P ARALZFEFSE AL
CEEDT R CRBYRTAR
B RERRA GREER A R AR DT RP YR &H
%$§W%¥@F%§Wg$&%7 Aot i RS RE ATk
i s iEs wguE 0L EAEFREREER ST o 20
» g%’wjf;&g}i%’f’#“‘ A FE G o g K /EEL_/F“&EL 35

1-32



LArg ZplieE A B398 & 4 3 M TR L2 iR % | (TCO)F # -
2P PR INTHBEERT VR HED BBE A o
3.0 R XS E NG LRI BAARM B F Rt e

4. 27 LY BEFATRITTE AR L 2387 > REERTEL 2R

1. Zplav
(1) 2H BTG5 3R FRTRITEDRIFLEGES -
Q) W FELEFEH  ENAERFETFHLLLRRF
ﬁﬁmﬁ%ﬁ’ﬂaﬁméif AEHL TR o

() RIpFF DAL EET R NFRAR Yo L ERRE T E
PlEE S o
@A EIEHEHR  HomP § XEREHE1ITLf &

TERITFEZ AR XD K2 AR 0 JRBFHEATE .
2. ERIITER
(DERNEeELTIPRY s EEHEF L -

Q@ ERESFY > BHREFEfoL LRy TERRRF R RS
A S R I e

G)rtERITEA AP RERAIEBEFERTE > P RBERTE
BRI FLiF & = FRIA B TR Rk o

Q) BFEi* LB EFEH T FTREDEFLHFHF TH o
(5) #F7 wes T REEAR L BB | A R iT¥E2 Btk F5BFF
3 PSS gt
LERIRSS

(1) THpm e F B2k > g diFadit c £v 2
lq’”«ﬂf’?i‘%%ﬁi‘f%%ﬁ’%p##ﬁ;{%ﬁ WFREEFRE -

Q) RRtERTHER i B R AT R AR TN 2K

1-33



(

)T

3 ‘<
7
P
B
8
|
G
=y
-
TR
oy
[}
;\\
“3;
%
q\
?i
ey
W
i
)
3
%m
ﬁ
pal
m

Mo WIEESLE - FP S F ﬂ:ig;gl;\o

G)VAHLEEXERAFFLIFgH S HE T RTER
W LRI RRIPFESPLF o

REZHLEDR

SR E R UL LT R PR ST R P o

WAL TR LT PEORL > FF a2 Te FXERAR A
¥ FEILII e AR I RE o

TR B PR R BT R 2 i

B

CRPREREEERFL C EFRATHE N FEAT I I B

ERIEER e

o1 5

1.~ B33k

(1) 954 A AL AR 0L FE LT m 0 EE AR
Q)P PMTHESALITX 2EY B AL T H1 FRED
ii%
Q) 2P PIMABEARKT VI BEADATE LR R ERL
(4) et B0 B A I > g g BA R 4 g 5 - A S et o

o

B

(D EFHFrmik LR - > EEF R LF o
Q) ES(ALR)IFRAFFH L DGR HE - HAFL
OEESES, fﬁaﬁ%%ﬂ’T%«%”f%° IR E <8

(AR TR AR R0 < MmridrEdhLo

GHFEar*rm > HFEPERBEER > FEFPREFL g K

1-34



B e

(5) #F ToREE » BAR N LT k2 B 5 L kit ks o
LARBGLAPFIHES @A XA R BUEN -

() e AP E PR T - T AL DL AR ARLT RO
4o &P 5:iﬁﬁﬁif%;ﬁgp§_o

MHFHEKRITEE REF

(1) IFFRITE
ARG Fmimglh sy

B. & iihh if 50 S0 4 r BRGR iF LIRF 0 A L R
SIS S R TR 5 H R TR 0 1L B
L E

C. 5 FIH{E B0 B B plshiosr > T U484 B in o
4oig FIRR IR 0§ 463 %?il?w&m44§$%
Dﬁﬁ%’@ﬂi FELFpERr > FIRELFERY

FRER G ED R AR R ITER R -
EA%ﬁﬁﬁ’ﬁﬁiiﬁ%F{?Q%Wﬁﬁﬁﬁ’j%ﬁ
BRI R EE A g iR E DT IRR -
FOgisd F3 ko ih A3 18 0 390 txsan® R Kb e
B FERRAAAGTRD L I RARTE S
A o
G. 3o T| 2 /4 ol U4 ~ IR AR 307 A e RS

AR =y o fﬁé drm x B b ﬁé #ﬁéi’ﬂ,ﬁip—f;}%
Eilﬁz-g—’]‘i?"-&i}lﬁﬂ?w’1~;L?%'}"%5§:.19"F‘ﬁ #—%ﬁé—o

Q) ¥ & i T

A%iﬁ%%’uﬁﬁﬁiﬁﬁﬁ%ﬁﬁﬁéﬂ’iﬁ%iﬁ
LRSS A% - = 2 Fuehe Hap e RER -

B. ik dc » FRIR G o S0 b L T B
SEES Vb

C./-‘j’—ﬁ”“l#ﬁ:\*j’%wﬁ%}ilb’/ﬁ% Fri?iﬁ'{j@‘”‘ﬁt ﬁé’u
’fi j\%:@ Q#ﬁ_fﬁﬂiﬁ. ° 'lir'_}ﬂ-’ =5 E _w;7f__. N ;‘Lﬁt—i ’J\’fi ’ /’E{

1-35



BRI P Sk ke L E R 0 T ERCERET R A
RRLES ENE

o T EITLEA S L LG o
4. % 5537
(D#HEA R BFEAE LI RE f- A8 B RTELL
14R 0 S AT R MR R A R

K BEAE ~ SR - RELEERE(Z 53 BE

S % Lt
AR .fw)) °

(3) £ & - E250 11 B AP 8 2 B e Ap 18 (CCD)4e 11 dp PR 3o dr > T 3o d
THR O RFEE

@) st EFRFESRE P b iRy e iAp M4
Bo4v AL 0 B PFE ATER o

G)HEEAIAR » R SER - PR T T I ety
BEERTH AR NAFE FORL PR S 0 R4 o
5. HApA TR WAED
(1) FAEER L 3t 4 47
A RFHFERZAREZTE Fd PHAAREF YL 332K

FooArFR G AR R TR E e (TE AR S RS
TR e

B. FALFHM > TR (5 8 o) g - Ko 116 F A
RE SRR F‘Xﬁ'l‘ﬂ*;ﬁ'—o

C.FHERL  FRAGEINFUTH? L LR P20
THAIRLE- Bk RETREEES ok
Ao SR LIEDR —%’4 2| o

D. #+F FHISFEES A 1R ARBES F 0 2 0T TR
TG A L E A

(2)FLHER

ASFLEBIHUILYFREP A -RoWLwE2 L7

1-36



)llé— fhg °

B.#FLES % /‘l‘f,ggf—riﬁﬁ P,% Ld B AR E
P AT 5P B R R AN F R
# et A | wzwgaan | X wirmz | L% [gresme| & %ﬁwﬁ%i*
(& FHeth—x) i & R E M i 558 40 W 2 HHEAAFE ‘
l§ 5 EEBEERR z l
| &%

BRI AT R EEN YR i
R FRERE b B 05 & 3 8 & A
i ke R B A S

. .
ﬁf?%?:%ﬁﬁﬁ Y mamw %{ wERE E{ AR
5

t | =
W 162382 £ 4 &K AR
C)PEFAES SR
AREEPRAAEANL LA L COEBETERGESFLFE RS
FEZE RN aBRIAAPAESFERERET > RS ST
2R TR e HIFEAARAR 1.6-30 i(TEE BT 2 o
1 ’\ﬁ)""ﬁ
(D)2 FPRIMEHEFALTE2EY B 41 7L A1 TR
FR2LFVRPFIRHITX 2RFP - XTIEFE LT I
‘%EO
QPPN ETHEART VR OBEAANALTELAREEZ R >
PP FeEERRY CREEITTZ AR o
2. RF P
() EZHFroRaEF - T > mEEFREY LF o
Q&S (FEjk) TERLEFHN FEEF{# - LER -
(3) =+ =& & £ ff%ﬁﬁ’vﬁ’%%% o KE BB HL
@Mﬂgﬁ@ﬁﬁ RpEMRERENL
A EFe*rm > 2FLEERb AT FEFPFLFL I uF KL
B e
(5)#F ToRER ALY K2 (B8 F okt kigE > @

1-37



LRBGSSREFHER  GAERR Y £V

6) B AFFRPEFEG > TR A NL T A AELE LT
LRI SRR

3.RHEHEFEE B RRG
(1) T3R5 e %

AHPETS s BB B AT WL R AR PR Y

A F V) T%Ell o

B. L8k~ el A5y 0 B e » R AR o L HRA
FURI B S B RIS DI pI 2R 18 o R R (THRT 0 Ik 45 AR
T A o

C. = PIFRREIZFHE B Plabiedr > o8P 5 0 5L 8 ~ 17
%%?‘W$Bﬂ‘ﬂﬁﬁa’m$ EERER (§ P
B ~edrt B2 HRANBRETHE NEpLEAFZY
AP AT TR BRI o e AR R 0§ Bl ek i

wip M RE ARG -

s

|9

D.jesF|2 FF A F, 2 Rigd 307 ipiddp B3R
"‘)’ fj‘ﬂ f@ v&r'jﬂ. /z‘ % '» f@ 47»%@—“1 ) F] /FI #F]T}t»i—,{ﬂﬁ:jﬂ
B ALLFGE o FLBYIREE L FER -

(2) th & %3
A RRERER > WA AR O SR I TN E
RS A% = P Fuiese Haip e a REIR -
B. A0 be g Rk 0 WL Flim A R0 3 2 P SRR T
it o

Cﬂ%ﬁﬁﬁﬁ%ﬁi%wﬁﬁz@’ﬁgjﬁﬁ;ﬁ\%
oo WAL AR F X FATE o o2 5 L ik
Ktk BB *%“\lé»azi” NS RIS VIO Aty SN VS 5l
PR R AT R

1-38



4. ¥ 544
(DFHEARFEABIEAFTARFE Y F- HHIRSFEEA
FAR  F A REAT A R RP R AR
(2) LB FEEFE - A B R R - RS EERE(F Y RE
‘k‘F" /J» ..VL) °©
(3) £ & 83900 1L PR AP 8 & A AP $8(CCD)4e v dp PRie sk » T ek
Tﬁ‘l% r’fﬁ-‘ﬁ‘l%f—ﬁ_ °
DtE&EAFFE FERESETE > il Ry SRR ML
A FEsl » & B PFE 3T o
G) &A1 AR R EER S MR YT S fpred s A
WErERTS -2 AR TR RN S LR
5. B~ 172 REER
(1) FAL IR 3t A 47
A B2 A A edk o ,‘E‘Qﬂ ;}grg ARRE > TXL AR

I ’%ﬂ";ﬂf A 0 BIEE LS (TEA R A RS
Ee

B. FORBFARPF > TR (7 E m)im g - o T A1E S s
SN RLE P SR P EE - A

C.FHEFEL  FRAGENFHMTHY L LR P20
?ﬁ}‘j‘% ﬂ#tif’r— ]"}m’]tﬁﬁ ,{;’g—:ﬁl ﬁ:i_lﬁ‘zﬁ'_fg IETEVE A
U SEELED "k’;’p?l

Q) FLER

AFRLERZFHIL Y FEF BRI -ROFLWE L7
)llé—dgo

BAFLHERARUHA FHAT  FEA S A b
P A TIA ST Bk A N F e n o

1-39



2 s A wgsapan| & | wewe | EF Jppepas| 2 [ [ EF
(8 % iE— =) 5 % % kB 5 i 4 % 48 M52 4R % A R ’
lﬁ 5 REBASHKRA = l
| =%
il eidalite ERaun HEE ik
FRATEFRL b 2 0 2 B AR
5% sk ERMA S

|

A
ﬁf?%?:ﬁiﬁﬁf* weam || wekE [ mans
E
+

I 5

m 1.6-3 /i'rq R :u'f i v’i ﬁ 154 .28 ’? AR

ERNE ¥
(—) & A 47

R s R R R N SR R R R
IS TR SR S R Y SO

2. LB 4R 0 B ER - RS IRE(F ST RE 4
,J~“w‘.»)°

3. 'E“N”ﬁb/ﬁ 11 PB AR 1 2 BE AR 48 (CCD)4x 11 4 BB 3e ks > 10 e d T
thE CH - AREE o

4B AR FHERBESEF P Fho T R A H L | 4
VIFERL 0 % B PEE ATER R o

SHREAT AR N R O T T S e 3 e
BHRH S 5 R T AR S R R

() Byt 2 FLER

1 F R AT e A 47

(D) MFFHRZ A A FAd P AR RE -&:‘;Z?I‘”l =
WFAG AREE  MEFRE e TEA R R mRL X §

oo

@) TR > TR (5 )05 - R0 8 F A
AR R TR

G)FREELE > FRAGENFHTE? AL LR 230 &

1-40



LRF - SRtk o AR TR o b R
@w€$4f %2 B3

(4) 573 FHRHEFEEI A NI RARET BP0 2973 TR S
BEG TS P E R

2.FLER

(DFLEBFHULL T TR Bt - R @ADE L AF
W o

QFLEBRBEFAN FHES  FLAIA A BE P
WA FIA 5 p Bhig S AR PO R o

2o kTR

L NSE TE R E RN Y S SRR wa%
B &Rerrd2 prkrg R ’fiviiar‘%?f’#?;%llﬁ'- H 3 T
g, Hi{T¥E iz 4B 1.6-4 > T'F,qz-lﬁ LIS

(<) 4 B

L#3 AR ATEAR oL LR EFa 1 TEL Ao
200 PP MEHFEL T 2EY O BRA L FA R HL FRE DT
z’**

3PP INEHEIERT IR B KD A0

.Ha
>~
Pt
g
e
P T3

4 Bt AT @A ELRRFAPERE Y D LA e

]
w
Pk
]
Pk
]
M
(Ga
A
m
=
S
&
-

4 5f ToRER BN k2 (55 b kit ikiE o B AR
Ehh S o A ER R EUE Mo

1-41



(Z)RFN L ITE
LA Ry s ipME e

2% DI A M B Rl hredl 0 T AR e T RBRIR o o HF
f%%ﬂ’%#ahﬂwmﬁzvﬂmwkﬁ4§$%°

(=) B b 47
LA R A4 [P - MR A E s

AR E e AR RM RN &2 TR

2 bR S AN R R TR R W A
,j\ ,\w‘_‘) °

3. €& P BIF e T MR LR R R
AP HAATA R o N PP T T L R L A
MR AR N TR RS AR
(I)BHA 112 FLED
L PR R a4

(DRFA G2zl Frd MR RFE  TLLFREZ e
TG AR MEFZRAE e FEA e Rl T R

Q) FALFHPE » TR (7 H )30 - & P8 GRS 4
FABTR RS FTAE

%Az

G) FHERE » FRLHEENFYTH
HARP G- ek a f”?ﬁﬂw%g’ﬁuﬁﬁ’u
R i fﬁaj’ Z|E o

(475 FHODFLES AN RERFET E 0 275 TR
R E A E A

2.EHER

(DFLEBFHFYIL*FEF KIS -ROFLVE2L2E

(@ﬁ%ﬁ%%iﬁ%&éﬁﬁﬁﬂ,%ﬁtéﬁ&ujﬁﬁgﬁ,
WA FIA S B SRS N FedezE e

1-42



et A | pzwamnsm| & srmg | EF [prgzms| A ﬁéﬁﬁ%%gfg
(% Fhets — %) it % % fi 5 A B 4 05 40 Sk i AR ARAEE ’
l ” ” ARBESER ” l
| &%
EEHRERSEEE EEHA PEER I
Bk FRERSL b B O H 8 S A
it S A BB A 8

|

%
ﬁf%%ﬁ;ﬁiﬁﬁf* whEn o mska e ks
' 1

I 5

= A} 7](—1‘ \Z‘lgg.léj

SFEFRTREAL L1 Tl ST ERAFSIS LT EIE RN Z %
gﬁ’#ﬁi*Tﬁﬁﬁﬁw%w?%ﬂ%’ﬁ§§?ﬁ§£#%m%ﬁ
-%g‘!:»’ f%%.@fg&:«&r—r? o

()~ R
Lo P PRy BEy1 (7% 2EY > 2214 B 1 (THRE DT D
Lo

20 PRMEHEMERT VRO OBENLTEARLEEER R o
(C)HawEG
LALw Fmy  FAAMET (21733 F 2 HSE &3 ).

2ABEAR IR RRLIIADATE S FAELRRFEA RS

ZOAE MIERES o

3. ?% ﬁ—“"”‘ p o E-\'—'"—‘*F)% é ’\—L If?fﬁ‘]ﬁl > :F,’:k f.%;l{l;‘ﬁ_’,] i > EIJ% i
BEP’ FAHARX DR RO FIEREEFL o

45 S E RIS RAR R AL R R
;’%ﬁ’ﬂ:@f’*ﬁ', //;J‘Ei—m& F%?r

1-43



=
ek
X
R
=i
<
/Am
!
S
4
1:_4

N w5
I

\“‘\ﬂ

B2 PR

2. e E A o 2 THE AR esAH o

98]

TREEZ RSN ERL > F2TRPITHZEFML -
4. BRI R F BT E 2 B
() FHSET AP
1. FA 44
(3) A 474 B k% e v Sl T
GBI CRF2LEBRNBEFRETIRT
) EFAFTTRTR e L8P - 2tk b e BT
(6) 2= AT F £
(I) AT

AT AR R RBTA M TR R L fRies 0 5 AR P A

2w
Y °

() 172 FLER
(B e S L A

(1) FAGFARPE TR (F E ) - R @118 F g~ 47
IR IR o (- A

Q) FHFRL FRAGENFHTHNY AL LR P2 NL > T
HLRLEF- Ak d o> ﬁﬁ‘?‘li,m Fie o Sv R o 1
TRFELERF 2 -

()3 FRBFLES A I R ERES E 0T TR
BEFF A B R

2.FLER

(MFELEBFEHEULRY 330 RA- RO @LP L2 L7
;b;’ °

QFLEBRZLLERD FHRAESD > LA A A HRBE R
WA G p B AL F iR

1-44



SRRt

(- ) BRI 5/ 5E

RS/ SR TR 0 T
BRAPMILL T (2 1.6-1)

BRI HIB R 2

2. H-H R
3.5t~ P E

4, £ F < %

%%%mﬁi&

&2

F%§7¥é t!""

BEE R R

oA R B

A e

4 1.6-1 KFHEEIE

REXG LT R 2 R

CRIEZ AL ERERE S £ F
AR TR 2 A o

Sk g

bR R R R R 4R
MR FREEFTEG P FheT

iT?
FE* RE o L TR
P2ZEH A FTR2BBRATPIIC
?

R R A KR R

#?J:‘Eﬁzv‘ ARLER

kA2 B B PER 73
By X i&ﬁé*ﬁ%%i’}{‘xVIﬁ'ﬁ ‘7k +
k& zesr = ER R o i p] T 2F g 3 +0.01m/sec
[ TR U N N2 2 72 .
y PREFR R B RPN A
R RK A ok K 2ok ARG REEE
poKEE B BR R R ok o wl e e
1% B s R r ) A WRE ARG L e
i« ] ’}%ﬁﬁ»”ﬁ 7‘/55& F
RO B R T R ALY
Wi L EREHERLE
EhE R ForABTRIBREEG | REAFAD Fhef gL FaidMa g
' ;f—oaﬁwmﬁm“%ﬁ%ﬁiﬁﬁﬁﬁﬁ%
ok st ?ﬁ‘ (wkr':fi
);—? I3 }'@; N PR ;‘I’ ’L:ﬁ = )
AR EPRDR&E G R K
. (nitegrity)— %= 35 3B~ (8
BH-P 2 f;%-_iﬁ P -Qrﬂi b H 5% THERE » pH % KB RIS T F A
B kER
WiEZe R kREREERIDORERE Y
aﬁﬁgﬁL%yﬁﬁ%,g;;#§§%§1§ﬁ54$4’@*%
- . - B FLEE I Rtk B o
=q 1534 21 E‘ -4 It s H ,
YR A%b*ﬂﬁrffff SILAGER IS B3 § R sl
=KX HbP’_._E'_q_U*}irr' _ \j’%*ﬁﬂiﬁla ﬁ_fg;éﬁ}g‘_’_; ,J(,
IS R L HP Lt
o Beasfim RS EE > FERBRRNTOL 2 RERGT 2 EF
PR @R (3G G ERTR R LTS R RS R e

U

At EER R R R .

1-45




(Z) A4 fr2 B im/ s

BELHEE -FF2RHZAFENRL TG - RERE (IR
1.6-5) > &5 B Hh% T2 & /s e RERE  Hm ¥
Lo i % o HEmp ¥ 4o

LAZ+7F %I HRSEVILEGTE A$T2428 7

2. B BHREATFEwE ~FEEP Y~ BELE TR HRBIER 2

otk &AL AT Y ETRES FEERPI(ERP S ZR)?
4. R A EEATFR2RBARTZ GRS ETRE ?

S.tplg k2R LFFA Lot ok gkE 2 KLY

[AEETTIE '

o AT
1.1 1T p hieér
: __ L 2.4k B ik 4
A2 3 B 3B | P32 I S ]
T rre PHEER _ ,
— - T
y
A B2 skisdr
IR R e # R |
1. B4 % 2oék
2.4 1FiR)5E v
3R T - SR

A 4

i i sl

. A

PEE B AR A —

e [ tEeErisz |
HE R LY RS v

3 E PR
AREpy s | |MRELERH [ezkre
SR (LATERH) | |27 3 B

| BFBELTFRF +

% AHERRITEL 2T b [23=% ] |%ﬁ|
5.4 AL
6.4k 5 7
L7 R
1
N o A
RO EEER e i E B A

A
I T TIEETE Y

A
¥ - RS B ARBHR A 4T
R R

L

W 1.6-5 H & £ 715 A2 W

1-46



() & RlEyp & %P 1%

O R B &R W B R AR A AR
2ot gt T8 By & 4p 1 (Data Quality Indicator ) & %t #icdy &
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BITEP 2 &P R EAcd 1.6-2 97T o

% 1.6-2 BB T REHRSTIHE

WRE | frps i
gu | A W ((PHE T agE|  #mEn
}f) S R e &
pH & | NIEAW424.53A| 0.1 +0.1 — 100% —
kE  |NIEAW217.51A | £0.2°C — — 100% —
%% £ |NIEAWA45552C| — — 100% -
@& | NIEAW44720C| — - - - —
$7T R |NIEAW20351B| 3% - - 100% —
R s FM | NIEAW210.58A | 10% [100£20%|  — 100% 1.0 mg/L
; £ NIEA W448.51B | 15% [100+15%| 100+15% | 100% | 0.010 mg/L
7%; “ % 4 3| NIEA E202.55B }gﬁf‘ - — | 100% |<10CFU/100mL
| 4% § £ | NIEAWS10.55B | 15% [100£15%|  — 100% -
¥ %% a | NIEAES07.03B | — - - — —
B | NIEAW436.52C | 3% |100£15%] 100+15% | 100% 0.071
LT AR | NIEAW436.52C | 3% [100£15%| 100£15% | 100% 0.020
IR ® | NIEAW427.53B | 2% |100£20%| 100+20% | 100% 0.021
@ | NIEAW450.50B | — — - — 0.100 mg/L
RS RE A RELE AL MRHENG SR RE FROREUENEEELE LA T r

A Ep EREEEp

1-47




¥-F ERRFERLH

21 LEFPARES

211 A EEPARA A

AE@~6 P )L RF3ZBTEGFPRDBEE? 6 BALERERTEN
BRENT-oFEHER NTEREFE G5 )AHEERP AT o

- PR AEESA

AR ARTARRN AL 20 23485 0 354 2.11-1 # o
KpbrE e bl B L AL E AT BT AR L&
AEF B e T AR 2101 B 2.1.1-1)

%211-1 555 5P AN AEKE

P e ¢ L4 f%?i.&liii‘ﬁ%&%"rizsu1;3;&5” ke
RV E S R Sternula albifirons Il ¥, % 1] 1
B2 BN kES Calonectris leucomelas 3 3 3

R & Bulweria bulwerii = 1 1
B3 (%) 0114715

LT Rs T 2L 47 BT EH LR -
2 A ABMY T AT TR A TR RBS

2-1



t=ife]]

[ liskmsesE INFRER
[ JiskmssteERssE @ 1-10

EIFBA AL ER

W211-1 554 EETHESELSF W

S PARPAEERER R

AEFFR G PARD ARSI N EFFAT AI0mUT 2R 2
58 (%2112 §2.1.1-2) ¢

22112 353 EFPRALEFBR

Pt e $ et FRIR i
0~5m 5~10m
83 P il | # % 1 1
B B HEF <K ER 3 3
R 5 1
it (8=) 4 ! 5

2-2



s
4
3
&
*
2
1
0 l
EX 0=5m 5-10m 10-25m 25-50m 50-100m 100-200m >200m
WA

W RRERLY BELH

W2112 555 EFPARZRAG

ZCPRALESHRA

AFEEHEXPARDEFTARRELER S 6649 km o P ARIE E G ff
km?>e AF AR & %A S 0044 &/km? > 4 2113977 o

38.15

e

22113 5FAEGIAAETAR

H oo (% /km?

& T
pe | #e vt - 141‘29 - s

;P M | EW 0.000 | 0.000 | 0.026 0.009

L3S B |fkES 0.000 | 0.079 | 0.000 0.026

% 0.000 | 0.026 | 0.000 0.009

t 0.000 | 0.105 | 0.026 0.044

AR P PA D R BdRE e BT MV R B S o

2-3



212 A ALEB &

AE (I3 E 46 " )EHF3XAALEHEPARAL HY 67 A A H R

FEEALEENT-ZEZHRIR - HFHEFZTCS)RFIIAL2ZLA1TESE
P AT oo

Ji

g

LEBALEEE 100 255 4446 838 &= o c&r#ﬁﬁg%\@q 2
%‘Jﬁﬁ‘ S R I SO ‘”?E‘;Em?\ X RS

W%% Boed FFREY RTMY me s S RFY L B
THY BT R RGE BTN S 6 T TS - Y 4848 - F BER

R R EE @ %#@ ‘%@ FORAE RS A 2
ﬁﬁﬁ@\% . \<n§ ‘B EES RY-EE RE S % IS I
&%a@wa 12-1) -

CEF ()R BT HR

hTEvesr T LA LA AN L RE CAERE T TS
BB AREEAE C B 6 B E > B (IR ,gﬂ P FE B 15.9% -

FT s B0 B A REE IR R AT T BT
é;%;ﬁ»af)}_,m?\gs;avl%i,@fﬁ 37]?@1’!114}’@;": 15'—'37371_{%#’1,5'\—'3
RN Al 159% > B¢ edrd &'%‘ A& v %3 3
HiFes RS HEZ2 BEES L BF ~ 2 %£:@§3ﬁ_
LoiBEesr o (£ 2.1.2-1~ B 2.1.2-1)

BRI
FEAALEAE B2 0 1ITEERT S 0 B 65 38.6% 5
12 frizh (F@B5) T Q73%) 8 AL LT E2 L (FERE)
PE (182%) : 4 fAE 5l 2l F 0.1%) 2 AL EFTE 2 EEEEF
(4.5%); 1fAHL L F 5 2 31 B/ (2.3%) -

S
FEHes 838 & HY pdcess 108 Bk d o BT
129% » B 2 A3 RgEmM@ (79 8= 2 94%) 2 ¥ &~ B (46 &= » 5.5%) -

s Apds AT

L E B R Hc Y 2.95~3.24 5 395 Rip /> 0.86~0.90 - 3 gjpar:ﬂpx
hﬁ&&%*’fxﬁﬁhﬁﬁﬁnm@’hﬁﬁiﬁﬁﬁa’y g e
PR SEEAE

2-4



= 0 500 1,000 2,000
5l T — e ters

® 1-10 © 1-10 e 1-10
EBE RAZEE fIRER%
e 1-10 e 1-10 e 1-10

RERNS
® 1-10

ERR RN S

W 212-1 5FAFEHEAERTHIBLAF LW

2-5



% 2.1.2-1 % FARLEEA LR FNA
5 4 2L
Az Ft ¢ oz gz *3;7; BT § a2 i;%é@%gﬁ; j 3 o 1413;} . R
EEEP|RES (RB Alcedo atthis EARL] 1 1
rER | REF |3 ERE |Caprimulgus affinis i (1 2 2 4
AP (AR AR Apus nipalensis i ¥ 15 16 31
£25p |&F e Falco tinnunculus 11 % 1 1 2
A58 |[~NBF |9 B AR |Acridotheres javanicus pliefd 12 18 16 46
T B Acridotheres tristis jliefd 10 13 7 30
PR (124 Alauda gulgula ¥ 7 11 15 33
B f k0¥ |Lanius cristatus 11 % 1 1
FhEf |AEEk Dicrurus macrocercus I ¥ .18 5 3 2 10
Sk B\ A |Prinia flaviventris ¥ 4 2 2 8
%k H  |Cisticola juncidis (3 2 4 3 9
* 5 % & B |Cisticola exilis I ¥ 1 1 2
AEE A8 H  |Prinia inornata i 7 6 4 7 17
gz 5 Lonchura punctulata ¥ 14 18 8 40
28~ & |Lonchura atricapilla I F.5lEd 4 4
Frd F | Passer montanus ¥ 30 37 41 108
B ] Pica serica Fligfd 4 3 3 10
AHg Dendrocitta formosae i 7 2 2
AL o Hirundo tahitica ¥ 10 12 18 40
T Hirundo rustica 2,48 11 16 11 38
AL | P |Zosterops simplex 7 19 21 6 46
LS o Bf 3% Pycnonotus sinensis EEEH g 14 11 16 41
| fgca) Monticola solitarius 7,4 1 1 2
KGIBF |9 4848 Motacilla alba 7.4 1 1 1 3
HA 0 | & %rigF | B Himantopus himantopus g, 7 2 9
ok S E Glareola maldivarum 111 %, 4 1 5
G r s K = B 5 §|Charadrius alexandrinus 7,4 21 32 26 79
5 v 8 Charadrius mongolus % i 8 8
7 g Charadrius leschenaultii % i 6 5 11
g4 7 %38 Tringa nebularia % 4 3 2 9
2 "% 38 |Calidris alpina % 8 13 21
38 Actitis hypoleucos % 2 2 5
H/A0 EE |28 Streptopelia tranquebarica g 9 7 22
RS a*g  |Spilopelia chinensis ¥ 2 3 8
7% 58 Columba livia FlEfE 8 9 17
Fg25; 0 | HFEAL |ATFB Centropus bengalensis ¥ 1 1
CEA - E <0 § Ardea alba F.8.% 15 12 6 33
] Egretta garzetta F.%.% .8 18 14 9 41
£3:] Nycticorax nycticorax g% 2 2 2 6
AR Egretta eulophotes I % 1 1
+HE Bubulcus ibis ¥,8,% ,iF 6 6 6 18
/31 Ardea cinerea % 5 5

2-6




#212-1 $FAFEFALEENTE D)

pe pe |tee |xe R L e I R
B2 8 Jgﬁi L > & B |Circus spilonotus I % i@ 3 1 4
22 Elanus caeruleus I ¥ 3 3 1 7
B (E=) 276 | 329 | 233 | 838
S8 R At (H) 321 | 324 | 295
B3 Rl (J) 090 | 0.88 | 0.86 ]
I EFFRTEL AL LR

R S U | %\»V;ﬁﬁrﬁ ETHEEA GBS T 286 BT FT2H4 5o o

22 0t ke gE o

2-7

CAASY T 2FE T 2 s TR 20 T, 2ERE TR, 2240




213 LEEH TR AR

AP HEZEHIRANEBETET R EFLBE AL FEHEZ AR - B R
ﬁ&‘%@;&%aﬁﬁ%@&ﬁiﬁﬁ?&E@££55ﬁ?a\@§%%a
HEE A N RFUR G ALESERFT G IFRTRARFF LI G2
ERTE) M ”jx}ki% FYRFE iﬁé;ﬁdﬁ,\‘ﬁ’ﬁj\&}%%éﬁ‘m.ﬁxﬂﬁ
“*fééﬁm&?i”’¢“* PERFR SR CHE A RAL LR

L»%

AP A ARSI T ERNE  FRR B BT RRY AR 2T
'—;‘]E/?'JI:‘ ‘fuj I}B",ﬁ wuL;}i,{h‘ﬁ» /S‘E‘_t:”_ﬁ Eg: ;L'fff: “f /4 ?\ ;; * 7 &Lmﬂ; r‘],% , 13\-”’1
FEFE R B R BB TROPEF L

EAEEH TPk BIE L 2024 £ = F 2 g A SAT £ Pk

AP RS FEFRBET R SRR RB R EN AW T 22 A 8BTE
IE P o

2-8



22 @IRE R L(F BRI RSN

AE (I3 E4~67) £ T o4 E > NABHRT AR 1,043.0 22 > pr
#c58.62 ] PF 0 FARM F 2 42204.0 22 > FARSM b pFHc13.72 ) B (& 2.2-1) - &
FERSFENAPF I FSGOR(RI2.2-5) 2P FHL 049%8/F 22 > | P
PEESL 073%/L P FTEPFHERAN o FABT D B R dodk 2.1-1 #7F >
BAEI TR P EEE 4B 2.2-1~F] 2.2-5 -

% 22-1 25 wmr2 AR D eé R

FARR | FARM | St B

GEE SN B A N

TR Jemlen [am) G5 | G ||
1 [113#04* 14p| 3/5 168.0 | 891 343 2.26 0 0
2 (113#05* 05p| 87 175.0 | 9.56 34.1 2.31 0 0
3 [113#05°% 11p| 2/8 176.0 | 9.51 34.0 2.38 0 0
4 |113#05°% 25p| 6/4 171.0 | 10.53 33.9 2.35 0 0
5 (113&06°*% 18P | 6/2 171.0 | 9.39 34.0 2.21 0 0

6 [113#06°% 21 p| 5/1 182.0 | 10.72 | 33.7 222 | 1(15) 0

|32 6 A=< - 1,043.0| 58.62 | 204.0 | 13.73 | 1(15) 0
J

1 AApN AR B ITERFE A A 2 oo ARE BPF S R FD A2 B
L2 R FHE S e d ReslicdRit Y 0 BF B wmIEled R L o

2-9



120,005 120.40°5

W01 214045
240045 oL
120,004
W22-1 2F @32 ERELFHRPFEY)
120005 12040
2401 21404k
210015 2.001%

sk
120.00"5H 120.40°5

B 222 2ZF@HF2EBELFHRIFGY)



120,005 120.40°5

2440115 24.40715

2400705

12000 120.40°5K
W 223 232 BAEHTHI67)

120,005 120.40°5

24,4035 24.40°1F

24.0045

120.00"5H 120.40°5

W 2.2-4 #Z0%2 B 5 7 ARM )



120,005 120.40°5

2440115 24.40715

2400705

120,00 8

W225 283 h Fmxp Firg



23 A2

231 A2 B84

AE@E-6 ) 113 & 50 U pHFEAELED A B2 B LB R
23.1-1 0 A5 % MM 4o o

=1 51
COxsRs®EE © RERSEHBEU

W 23.1-1 2F%54 EALETF

-~ EREEL P
() fhle=

AED L R S5 83K 15548 o &k~ Bk R edkd M)
15~42 48 » & H=bK & 2 B 4 3 5,380~26,280 cells/L » H @ 12 SE2
bR T 25 mplok B sedkd fElic 5 0 SET Bk R BIK K Bt
YR SE6 tek R KB K BB 0 SE4 sk T 10 mBlok K B
(0B 2.3.1-2) -

2-13



(=) BES

(

Jit

AEDAEEY AL RAHERER (47.82%) > H = L4
AARE R (39.14%) cEaAFAB Y 2 BERAPHEE (HE
1) cafp 35 A e Niaa 2 BUEELE BIORE S
5% (96.49%) BTN 2L AT HRBIE 2 ¥ L BGELR
2.3.1-3) o

) F R s 1

Lk~ LoRBEFEEEL PR R R E i 0.59~1.89 2 & 5 32
3 RBP4 ¥ 0.21~0.55 « & % BFoF SE2 $kxb-k T 25 m Bk e
SrAEty X RERFRERER] CFREERRISS IR
Pag BB ;5 SEI0 $eb & K Pk K el Bl 2 £ > ¢ 2 g%
PRGN LS FEERS CPFRBEERAT A f R dpEs A
E B o (LD 2.3.1-4)

(z)E&%a

Lk BokEESE alkR 43 0.14~0.76 £ g/L o E ¥ 12 SE6 &
i K ROKREESZE adkBE & F > SE4 kT 10 m;E'H(%;;t- s %
akR B (L E 23.1-5)

(1) #2324

(@) Wiws

C/sII=D) FauE

WO e— 0TT'ZT

Bk b ok k2 AAA A4 AT 5.83~4820 g C/L/d > & T s
RA#A A4 A3 21.07 ~3527 pg C/L/d o & % & 57 12 SE3 $hsp2 T
B #A A4 B o SE4 frabz TAHS A4 RWGELR 2.3.1-
5) o

BEEYMEERENEREEE =113.05

a, 42 41 40 41 41 41

39 2
7 35 35 34 5 ®
31 30 31 31 0313131 5031 30 J 2

28 28 LR PSR 28 B, 2

z N 2 23 na? 24 33
19 18 g
‘ 15 | | | ‘ 16 | ‘ U
3

005'vZ

B N
258 S 5
58 .5 o g &5
S o8 = 4 [ 5 = Sy -
g 3 . & & E g
B o g 5 o= (58 2 a8 B8 gpe SE
4 © 2 Y £o2 Shews S8 8 © 82w
~ 8 ®uwmun s ER SN S EEw 5 e 8 % &4
oo B g & El AT Slesgan &8 K EN -] 530 g
2= 588 ° PR 5 S Sl=8g98 b Lor sl 8 N S
28 2
Igléllll | a§§| ill | nlal I| gwgg‘égial |ii |
W E EOWEN EOWEN EOWE EOWE N EOWE N EOWE B WENEOBEN EO UE N EO WEN EOWENE
5 SR SR 5E 5 S hE 5 5 % 5 R ERE SR s
Zg gggg Zggg Zgg ZZ;Z ZZ;; ggg Zgg; Zgg; gggg Zggg Zggg
SE1 SE2 SE3 SE4 SES SE6 SE7 SE8 SE9 SE10 SE11 SE12

k|
(5]
1]
N
e
W
¥
&
2
falg
%
5
q&\
i
%
bk
o
=

2-14



0.25 e— (4

0.24 —— 25 M

074 e—
0.76 =—

3 069 E— 0.24 — 10 M
] 144 045 Y
V. ﬂ 123 043 oM
A 097 ——— 0.2 e— i
. <3 085 — 0.2 e— 5 M
e o - 087 — 0.26 — 10 M
W m?x._ fa 144 041 XY
+R 0 A 110 — 033 e— () 1
E _......r. N_H 108 e—— 0.34 ——
b - 0,89 E— 0.27 — 5 M
H ﬁ 072 ne— 0,23 e— 0 M
v,wﬂ 086 e— 0.28 eo— 3N
Mm_ 059 e— 0.2] — ) M
149 043 w
136 040 25M
136 044 oM

113 e—
114 ee——
116 —
114 ee—
111 ———

0.90 =———

0.8] —

023 — 3 M

0,33 —— () M

0.32 —— 25 M
0,37 e— 0 M

0.27 e— 3 M

AL S
FEERE

pE
4

0.26 w— () M

132 0.46 w
B 118 0.40 oM
b 155 051 3M
Y 150 055 oM

SE12

SE11

SEL0

SE9

SE7

Rt

13.03%

® 2.3.1-3 B2

BEESIFEEME RS

104 e—
118 e——
111 e—
095 —
082 e—

(.32 —
0.36 —— 25 M
0.35 — 10 M

0.28 e—— 3 M

0.25 e— () M

156 =
148 045 25M
153 oM

1.24 e——
11—
110 e——

131 e—

0.96 E—
082 —
116 e—
115 e—

0.37 =—— 3 M
0.33 e—— () M
0.29 e— i
0.20 e——— 3 M
0.26 — () M

0.32 ——
032 e— 25 M

2-15

097 e—
094 e—

0.27 — 10 M
0.25 e— 3 M

=

R

/m

x.f o 099 e—— 0.27 e— () |

i) = 188 051 w
& 3 o
nimm 158 043 ELY
129 ee—— 0.38 =——— ) M

154 042 ﬁ
154 043 oM
156 0.45 LY
137 041 (]

HEBEE (H) T ()

SE3

SE2

SEL



/By ez

—— 5

— (0

(pA1/26M) dd

WO — T 0

WE — 67T

—— 60

WOT e 851

G —— 10 — 150

v
m
o

WO —— 0657 —— 0

m113.05

Q
_lﬁl

EaZzaREMEEN

890

—— 000

o
2

o
o
b

wo

—— 10
—— 317 ()
——
— 610
— 790
—— 9
— 0
—— GC0
—— 00
——— 10
—— {0
—— G170

—— G0
— 0
— 10
—— G0
—— {70 ()
—— 0
—— /G0
— (90
—— 010
— 10
—— (€0
— 170
—— 50
—— 050
— 70
— (0

9L'0:
— 5 ()
. 090
— 050
e 0
— G
— 0
—— 8
— 670
—— G0
— ()50
—— {5 ()
—— 30
—— 1)
—— {0
— 610
—— ()
—— (0
— (0

=
>
9
= g =
[l w b3 w
. & w 2
dxfd g o B gy Bauw 8 £e
~ o g 7 2 e N [ . 2 IS
& B ) N B e & % Srlzaze 2 R nYe 2 et
2u2e = B oY e BN TodRed 2 72dedlonRn Y02 888
B 8 oy o iN] w3 RN 5 o W =S = - N W
HE & 3 I 2o s DR =R S es NES gL o528
2 g B 2 36 8¢ N EERSE
4 % ]
=3
4
h.‘I I
WENEOWEN FOWHEOWEN gEOWEHNEO WHEOWEN FOWENgFgOWENEOWERENREOSWEN/E
5B 5 B s =58 58 s 58 5 & 58 5 5%
gZZ Zggg ggz Zggz ZZZZ Zgg ggzg gggg gggg gggg gggz
SE2 SE3 SE4 SES SE6 SE7 SE8 SE9 SE10 SE11 SE12

W 2.3.1-5 %

e
[

&
=

s AR ERE a2 AR

S B BEES

()

(

(

I

Ji

)

)

AR

AEDEEFR 12 P 32 EEH o LA 1726 % 8
Lk ¥R 4T 50,811~279,001 inds./1,000 m® » # ¢ 12 SE4 $% 38
Eolf ek b > SE6 thibiedrdk b ¥ A4 L SEI2 $ik ko
SE2  #b B i4(32 2 B 2.3.1-6) -

I%%lb X XF

*ED Bk L
%k klka (20.09%) 0 B AERASE LN 2 HHYEPHR

LSRRI AARHER &S (37.52%) - &

)

Fooot b B gREE 2 G A A REG  RBORAE S R S RS
Boks ~ A6 ,&@P CFRE S RA B A A R 1L
HAWAM F 5B (100.00%) >3t &4k F Ao Bt 11 <8
ENE

AR F LPBGLLE 2.3.1-7) ¢

R

AERNEK LD PSR R A3 1.81~224 2. FF » 23 B P A >
0.56~0.74 » ~ % SEI10 fEaRANr fﬁ‘f_’_%\ A I I%%lbzk\Fl P;’L’?‘ KA
BEI 4 s B RKEEF A SEl B BREHES LA
BoA o AHERAT AEL > @By Rk KGELE 23.1-8) ¢

2250
w7 E

2
v

2-16



BEEMEFREENRBAEE ®113.05

I 586'T6

SES

B 60959

26 , ,
4 4
2 23
20
19 19
| | | | 18 ‘ | ‘
L]

TTL2LT

SE7

6/C

T00

I /70

/0056
. TS0
B SocG

SE8  SE9 SE10 SE11 SE12

W 2.3.1-6 L ExbaB PN s F ¥R F

25
22
7
i
#
i
B
N
£
E 2 =
- w &
—_— o o
2 -
g
3 &z
(=] oo
3 a
SE1 SE2 SE3 SE4
Hith
2061%
AAS
10.64%

EF A St gE o~ A

W 23.1-7 A b 552 SRR T

2-17

20

14

BKE
_37.52%

Pt

3

7



(H) Bmmkd s

() WEfk IS

I 18T
I £0C

£90

I 950

Wi
m
=

SE2

I 06'T

590

[¥a)
m
w

BEEMHFRENSREREE

. 650 I 6T

SE4

=
b4
o
o
w

SES

I 20 [ s0T

SE6

I co0 | 5T

I 16T

190

SE8

200 | (0T

SE9

I 020 I vTT

SE10

m113.05

I 6T

=}
g

SE11

I 00T

€90

SE12

B 2.3.1-8 & HbRS & EFNT & 5 K ILdp &R

2-18



= RRAPF (BRI E)

(

(

It

)

)

AED AR 10D 3176 LA EI 3~ ¥R
fi %t 7~45 inds./net > H ¢ 2 SE2 fhxtbesrd A2 ¥R KE LB
2.3.1-9) -

B8

AEDE e BERAAHEREE (1921%) » B FE% T LR
(1527%) % Bpedi gt (10.84%) > Bm 2 FP A A5 1 3 48
PRAPHRE - PAARLISFY O FOREIRG (83.33%) >
Brl s 3580 82 F L EGELR 2.3.1-10) -

54 E oA 47

AEALE RS R RAEA A 097216 0 325 K 4y dc A
0.84~0.98 o SE2 fh:hiedrf A ¥y > vrl & Ripdkcd 3 » & R
REFPFRPEPE > FREKE A FIO3 353 Rigdky 3 (GER
B 2.3.1-11) o

BEEBREVIEHKREE 11305

11

L)

2

&

% 4 4 4 4

I | 3 I I 3 I I 3 I |

45

=

= 31

g‘:

& 18

"‘5 16 16 15 13

L] 11 10 12 9

SE1 SE2 SE3 SE4 SES5 SE6 SE7 SE8 SE9 SEI10 SE11 SE12

B 2319 : katAFRELF (BRQLE) PAER

2-19



L P
Htt  837%

1872%

wE

IEHE A ACERIR

7.39%
E2FH

15.27%

A/ TE R 2
19.21%

ERma e
10.84%

L AP S i o~ W

W 2.3.1-10 A2 F B AR R

BEEREN SRR m113.05

2.16
53
f!
B 157
E 199 L33 127 128 127
% 097 108 1.07 1.01 1.00
>
097 0.98 0.97
092 092
% o 092 091 o
= : 0.88
E
) I
-~

SE1 SE2 SE3 SE4 SE5 SE6 SE7 SE8 SE9 SE10 SE11 SE12

B2.3.1-11 ¢ fapAaBREL S EFRLF) 5 REHER

2-20



232 HRE¥LENDS

AZFW 13 & ST 6 PREFPEFFZLEANLPFF 2 ED AL FE LS
(INRALE = KO i ok L

- REAF (BEBRLE)

ﬂ\ié% BEE 100 1442048 &b A A > 16~19 48 5 %
% 202~216 inds » H ¢ P 3 ket BB YRR S (L
B 2.3.2-1)

(=) g5 &

j\z;ga B NREEAHEREEF (12.64%) X LR

A4R (11.85%) 2 w3 4% (11.69%) > A7 A Fp @4 gt 3
BERAAFRT (FE&RI1) - n EEARKRISF? 1o X3 E xR

VI RN S S R RN £ IR O o VIR - S
ﬁﬁﬁm\ﬁ§%ﬁ~iﬁﬁﬂ~ﬁ%ﬁ\%ﬂﬁﬁﬁ~<%?§\
BEI S TR 2 A RIEE 16BN RS RE (& 100.00%) o
TR KAV IOEE AZTRTFLELZ ¥ ASFAGELR
2.3.2-2) o

) 5 fEidn A 4

Jir

(

AEDBBRENT 0 FHRERE RfEN T 2.55~2.650 393 Rk
130 0.90~0.92 L HFFFFEEF X BERPFPAEREIPE 0 P
B AT > b RSO E GELF 23.2-3) ¢
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METEREY-VRENEE 19'113'05

(i) St 5

'—l
-m

[\
=
]

('SpUt) finse

16
202
#2

W232-1 ¢ PRI RBIFLISFELTTR

L &3

RS S

/ 11.69%

Uk T AR
11.85%

S B

7.11%

S SR
5.06%

] 5 12.64%
7.27%

LT AL S fhE o~ H o

W2322 PFFARERIFERRF
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AESEREY-ZRMEER = 113.05

255 2.65
153
E
B
15
41
T
0.92
b=
=
B
15
41
S
Bl %A2 #A3
2323 & 600 F AS % 5 104 8N 1 H
<A HF R
CABFRCALAPEFFI AP TAEAL LG BER VT AHRFL LD
S e A+ 3 - AR e R+ B A A R

HARTAFNTHOAT Y (GEAICRIF S A 2 2011) o - 4
mE o AAHFRIEEALAL ] FHRAPPRLIB A A L BaF N
ARG R EE s B R AR RN A A HEFERDEHFLE > W
AP HZRTAREADEEHI A AT R -

=N
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24 A%

241 = 4R %

AFERNBEST 26 P REFAAE > UTEHIFTAITEERP 40T -

B OERE RERAEFE2MIMI0AL H6.59 2T hh HFGEE 241
Do FepRTIFEIFED 2 2/42 0 £93.1527 > ¢ umisbh
(Arius maculatus)3 k& 5  F PR T2HELF£ 183 &> £9099 =
TR NEABR3EER S S EREPATIFE2ZAA2H3 L £ 2452
T B0 S b (Arius of arius)2 B ok oo b BN R s E R P BB 4,
Bo(H') 4 0.00~0.64 > 355 & 4n 8 (J') 43 0.81~0.92 > 3 24.1-1 - 3l
FABEEI R A R HN SRR 3 A A A (A EK 100%) 0 5
A EE E100%

A
A
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2241-1 252 53 5D % 480

=g 2024.5.26 2024.5.26 2024.5.26 202405
¥ 4 T1(SEL3) $ 4 T2(SEL2) # 4 T3(SEL1) Total  Total

aFt A 7 Pt £ BETL BW No. TL BW No. TL BW No. BW  No.
Ariidae Arius cf. arius Skt s b ¥ 28~30 700 2 700 2

Arius maculatus oA * 2 27~38 1450 3 27~30 990 3 2440 6
Carcharhinidae Carcharhinus sorrah NREY * * 60 1700 1 60 1750 1 3450 2

¥ 'S 4 3 3 10

FiES 2 1 2 3

£ 3150 990 2450 6590

s R g d(H) 0.56 0 0.64

0.81 F e 0.92

54 B 45 8(0)
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242 4 F2 BfaA B3

AFN 113 & 57 24 pHEAATE GfRADNE > FREENHEL Bk
(4B 1.5-1)» M T EHFAFT LT R EF R 40T o

*E LR 1,389 fd P (A 242-1)F G2 28 B (A 24.22) 0 oA
B AP ETN 9 11 & 0 H ¢ 22 & g #2(Platycephalidae) s g £ &

A
(Kumococius rodericensis) B % B % » H = % # #* (Carangidae) {1774 ff 1t % #%
(Carangoides hedlandensis) > £ 43 f6 % B % 120 50 8£/100m® 5 & f& 4 £ F 2 )
9 # 10 #£ » & =] 5 A F (Scombridae) 7 [f] - #& (Auxis rochei rochei) ~ #% #*
(Carangidae) e ¥ = #F (Seriola dumerili) ~ #8 #* (Coryphaenidae) 77 % £f 7
(Coryphaena hippurus)f= £k #* (Gempylidae) 17 #k(Gempylus serpens) > £ 44 f&
R E Y3 E/100m? e

A AT h PR ARG T LRkt S R ]tt#ﬁ #c(Shannon-Wiener diversity index,
H')% 353 J 4p #i(Pielou’s evenness, J') » 5 % & » 4 %7 > & (B 2.4.2-1) > Rk
2% ’filb‘.#ﬁﬁ(ﬁ * 1.13~1.81 2 & » 23 )ii:f%ﬁﬁ:ﬁ 3 0.82~0.88 2 ¥ - H ¥ F 4%
Pdn b & criplsk 3 SE-1 (H'=1.81) » i chip] b 5 SE-4 (H'=1.13) o % 8 4.7
4 (] 2.4.2-2) » Pz SE-1 ~SE-4 2 SE-7¥ @ik fad » =2 5 itk
2304 Ry ®iEE o @ plsk SE-O~SE-11 B4 Wi R - £ 24 5 2
dplics 00393 Ripd®iZ3- 0 93 Ripdm 2y Baplsbz J ik
f35 0.69~1.59 2 [ > 394 Rig e fi*t 0.97~1.00 2 FF » B ¢ 5 gy fich § o
Bk 5 SE-12(H'=1.59) » & 4|2k % SE-5 2 SE-8(H'=0.69) o
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% 242-1 2 F hPfilgES 2 ¥R
H /100 m?

Taxa\Station LR SE-1 SE-2 SE-3 SE-4 SE-5 SE-6 SE-7 SE-8 SE-9 SE-10 SE-11 SE-12 &3+

Ammodytidae

Ammodytidae sp. ESS X 1 1
Carangidae

Carangoides hedlandensis * W % # 10 9 5 6 6 9 4 14 19 20 18 27 147
Coryphaenidae

Coryphaena hippurus R Ef 7 3 1 3 2 2 2 1 1 1 4 5 25
Cynoglossidae

Cynoglossus bilineatus FRE AR 1 1
Mugilidae

Chelon macrolepis < s e 2 1 2 1 4 2 2 3 2 3 22
Platycephalidae

Kumococius rodericensis " #+ k& 4. 16 11 50 48 7 91 8 36 169 51 76 112 675
Scombridae

Sarda orientalis LT 1 1

Scomberomorus commerson &~ B S 1 1 1 1 4

Scomberomorus guttatus % % 5 4v & 2 5 2 9
Synodontidae

Trachinocephalus myops ~ ® <SR+ 4 1 1 1 1 4
Trichiuridae

Trichiurus sp. + a4 1 1 2 1 2 1 1 1 1 1 12
Bt 35 24 62 56 16 109 16 5 198 80 101 148 901
[t S 8 6 5 4 4 6 5 6 7 7 5 5 9
R RR S S 8 6 5 4 4 6 5 6 7 8 5 5 11
b PR R R 63 50 114 112 26 206 24 79 238 135 188 154 1,389
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%2422 25 GAFAEESZ ¥R
H i £/100 m?

Taxa\Station L SE-1 SE-2 SE-3 SE-4 SE-5 SE-6 SE-7 SE-8 SE-9 SE-10 SE-11 SE-12 A.3*

Carangidae

Seriola dumerili H oS 1 1 2 4

Scomberoides lysan 4985 1 1 2
Chirocentridae

Chirocentrus dorab ¥4 1 1
Coryphaenidae

Coryphaena hippurus % Ef 7 1 2 3
Exocoetidae

Oxyporhamphus micropterus v i 4% 1 1
Gempylidae

Gempylus serpens * @? 1 1 1 3
Scombridae

Auxis rochei rochei [l - 1 2 1 1 1 2 8
Scorpaenidae

Scorpaenidae sp. wh 1 1
Sillaginidae

Sillago sihama N 308 3 1 1
Terapontidae

Terapon theraps i X | 1 1 2
LN 0 3 3 0 2 5 0 2 1 1 1 8 26
F ik 0 3 2 0 2 4 0 2 1 1 1 4 9
A R RE R 0 3 3 0 2 4 0 2 1 1 1 5 10
FRA T EHERK 0 5 3 0 2 5 0 2 1 1 1 8 28
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W 2.42-1 2 F L plab g P2 4 % % ’B’z'fé‘_:}% #(Shannon-Wiener diversity

A

W 2422 2F LpEHRAEZLP

2.00
1.80
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20

0.00

1.80
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

mH' mnJ

.81
1.71

161

SE-1 SE-2 SE-3 SE4 SE-5 SE-6 SE-7 SE-8 SE-9 SE-10 SE-11 SE-12

8] 3b
index, H’)% 323 R ip #(Pielou’s evenness, J’)
mH nJ’

1.59
1.36

1.00 .99

.00 0.00 0.00

SE-1 SE-2 SE-3 SE-4 SE-5 SE-6 SE-7 SE-8 SE-9 SE-10SE-115E-12

R b

index, H’)% 323 R iz #(Pielou’s evenness, J°)
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2.5 kT &R

AERLBEG6T 2P RFTRTHREAARL2SD HTEHAT SRR
HP 4T o

as BA
[ musi

* R
ROVECHIELL

W251KkTHEDBATIALW

A E R * ROV 2 7 e BeiTat Al b 8-k ™ A# > R4 873 COL b 51
BEFL A PERROVAZBIT K TAF > S p e ek HEAE -
B25 R #5F kT A#HEG > B T AKT AA GAAREFLRI P (WEESE)
BE > COlR 2 ARkl An pbith % (B 252) -
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B25 © J Ik 5 B25 & & T 5 B

COl ¥ & % 5 P& CO1 & & 5 BB

W 252 kTHRLRBRR
AP AP e LR 124 15480 B2SRlska 1 B 11 1446 BB S

SAMLOER ~ Z MUBHLE FR B S COLRlERaR 1 B L 1 S8 &
FokT @B ERER 253
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1. A& iﬁ‘ 2. e ‘ﬁe\,ﬁ'

ETTRTS AN ¥ 4. = SRS

7.8 g 8.~ 3 F it A

W 2.5-3 kT ®R S LR
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AXIALTFIRAN S
FEppED A SR o T

R- 3

A s

iv R F]

‘g:t‘ T h ﬁk J‘TEI}&% & **1%5/3‘-’}41 %&t/—] 5

Y oas
™ Rb

B }x"g&@iﬁ* S DA KR AR o A

kTR TS AT IR

Ao PR ERAM T R 13 R
SRS B8 AR R A ‘é

WA 1 g TiaE 04

& o4 T2 B B T

LR ET AN

2,

< s

Rlest k™ AdEd o &
W & COL Pl ks 2R L 5
T3 4 0 Y B25 S

REIT-KTF
REIT-RTT A

KT RHAASRE AE AR A
%ﬁ-ﬁ-& ﬁﬁ’ 71‘1‘&@‘” W%g\‘rxw“

P T F

£251%2888%%

2

v 34 2.5-1

P [ Il 113 # 6
| T | A
A iz Pt - 5 »};} ; /é’ B25 Co01
{2 w | 1 RO RE | PR | R
AR | A s % oo g |EPimephelus £ 0.07
asciatomaculosus
‘s 4t %X B4 |Abudefduf vaigiensis E | 247
Gen. sp.
S
Lk (Pomacentridae) ¢ 093
i A A % > & & |Kyphosus bigibbus 2| 033
IR - Girella punctata 2| 1.07
M |FTs Oplegnathus 2| 013
asciatus
f 2 Acanthoeagrus 2| 013
schlegelii
LA WS Ed (Siganus fuscescens i | 427
W 5 = st e Parapristipoma o
S -
“ A = A trilineatum | 280
. Thalassoma
2 w5m g Al (AN ET AL 4
FREE & |BhEE4h 4 amblycephalum T | 1.80
AN 3 Labroides dimidiatus i 0.07
54 £88 Cirrhitichthys aureus Z 0.13
kg | R WU d |Chaetodon auripes E | 0.07
w8 F 46 Pampus argenteus 2_| 0.00 0.07
YO . unn |Cheilodactylus
Bt @i TR R «‘JF] | atus ] 0.07
B (G =/ 4) 14.07 | 0.27 | 0.07
R RS e R ldpt E o e BT 2 RT R B R R S e
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2.6 KTk

AEABEF - F) 113 &40 2p Ah F 8% R A cik%E SE-1 - SE-
20 # 113# 59 6P REFFICITE > 1 IERFRFH 40T 407 (K] 2.6-1~2) -
AR IR L

B 2.6-2 > £k T kg &R E SE-2 RAER 7 H)
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- R AT

Frequency (Hz)

AOFEHAPER B RT R R R B BEAARES A4 Y 0 7
REBEPRIESE > BT AT~ 1-Hz band 2 1/3 octave band 4 47 > F LA
RS 113240 3p 3 113&52 20 2307 (720 pF) > # 25

4Tl

(=) PEARSE A~ 47

ql

SZEFARBRS A RAR Y ¥ RELEFF & Frd R
Benfg > 4o ? ~ LS b #ErA 4 ahp Rekg o F]ffl??‘ A,
ﬁﬁ/‘ ﬁéi 2} 47’,\:/&_-% s 1) & —ﬁr’JP F’E&&‘:}i] 2] mrg P»_)_'g.%\ B 4 IR 'g»‘?k

ARG A R ERE MG P MR AR KR
WFbis @ md Bk Adrei %% o

iﬁﬁiﬂ%y%ﬁi%&%ﬁww’@ﬁ%iﬁé%%ﬁ#ﬁ*

s eEhTA 2 e 1R ApaqE RS (A) T F BB T| Ty daiE it A
PPl R 24 %?2%‘ iy Jmﬁwvﬁs (B); #E A p &7 R

%3?-_4?' GAEE 0 AR P BY 1k Hz ~ 2k Hz "7 48 £(C) » * 12 SE-2

_ A REE PR G PR 0 ¥ g kP BRI RS H D)

B2 100 Hz 2 THgE > * 1 SE-1 BRI ek f s % 7] >

Ao & MITA W 1 ATR 0 AR 2.6-3~4 o

(\x

\

SE-1 2024-% —% Ambient noise spectrogram

04/05 04/06 04/07 54703 04/09 04/10 04/11 04/12 04/13 — 04/15 04/16 04/17

04/19 04/20 o4t oaz2 04/23 odr2a 4/25 0426 a7 04128—
Time (date) 2024/04/03 - 2024/05/03

W 2.6-3 2% SE-1 % B vk Brig i F
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Frequency (Hz)

ul
04/18

SE-2 2024-% —% Ambient noise spectrogram

04/06 04/07 04/08 04/09 04/10 04/11 04/12 04/13 04/14 04/15 04/16 04117

04119 0420  04/21 0422 0423 04/24 0425 0426 0427 04128
Time (date) 2024/04/03 - 2024/05/03

W 2.6-4 2% SE-2 % § vk} PF4g 3

(=) I-Hz band % 1/3 Octave band 4 #7

B-toghiz & AT e d Pk 11 1-Hzband % vk 5§ 2 % A
T AT oK TH IR R AR > B R AoB) 2.6-5~6 971 o 4 MR
LA ARG KR BB A EFEREG LR TR
KM D AT SR AT R E AR -

1/3 Octave band 4 7 £17 & BLi=& /| o e grend Bk > # 1-Hz
band 4~ %3+ % 20Hz & 20kHz 2 & 1/3 Octave band + 31 B4 % #
BIp chie £ T32E(Mean) s ¥ Fla & BAEF 25 24 L (] pFR)FTH
Fpb R L A v B on AR F 5% ~ 50% ~ 95% kit iE o H P 5%
95%# 7% 7 KT HRBE G CERgHFF T T UE 0 50%R 5 ¢ ik
& > 1/3 Octave band * f# 5 &~ # % % 4- B 2.6-7~8 #77v & % 2.6-
1~2 #7771 ©

SE-1 %~ %% & % 20 Hz> 25 Hz =t 2. » 20 Hz 2. 95 %3 =& %
88.7 dB ~ 50%¢ 5 =3 % 96.7 dB ~ 5% % =3 % 120.3 dB > 20 Hz
g M gd 40 88.7dB 1 1203 dB 2 & > %A € :E 31.6 dB

SE-2 &~ %% & 5 20 Hz > 25 Hz =t 2. » 20 Hz 2. 95 %3 =& %
90.4 dB ~ 50% % =3 % 98.2 dB ~ 5%+ £ =% 5 110.4 dB » 20 Hz
weg M gH 413 904dB 1 1104dB 2 F > ¥ % H £ 2 20.0 dB

kE-K T 20 HZz X 20k Hz B 8 6 2% > & £ p/8p &
$HEFF 4 620 Hz2 MAEH > x SE-1 %8 €3¢ 31.6 dB P & +
% SE-2 2 20.0 dB> * &% 4% 50%wmk 5 = SE-2 % + 3+ SE-1
1% 10dB* % o
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(SE-1 2024-% =% BHkF1-Hz band R AR E A
_L5

e |

~
(=]

— L

o N
o o

SPL (dB re | ;Pa’/Hz)
oo
o

60

40

10° 10° 10*
Frequency (Hz)

W 2.6-5 %% SE-1 1-Hz band 33 & 3 45 35 B 18 5 A

(SE-2 2024-% =% FopkE1-Hz band R HKF 2 H

-
S
o
—

@

s —
o N
o (=]

SPL (dB re | uPa’/Hz)

60

40

10% 10° 10*
Frequency (Hz)

B 2.6-6 % SE-2 1-Hzband BB k3 4 R 185 4 & F

2-37



SE-1 2024-% =% ZHB%¥& 1/3 Octave band & H# & 54
T T T T T T | ’ ;

160
140
é-j
:120_ ’\
o
%1007 \_'_\/\-\ |
— TTrr—
% 80 Pt Imgk
= 2LO 4I0 SJO 1(]30 3‘J15 5;0 1, QJSk Z;k 51k WE)k 2(I)k
Frequency (Hz)
W 2.6-7 & % SE-1 # # =& 3§ 1/3 Octave band 4% ¥ F)
% 2.6-1 A% SE-1 1/3 Octave band * % (dB re 1 uPaz/Hz)
voodE %
RS 90 25 315 40 50 63 80 100 125 160 200
(Hz)
Mean  101.1 105.6 107.3 108.6 107.8 106.8 103.6 999 972 959 939
5% 1203 1219 1202 119.1 1151 1149 1107 1069 103.6 1044 102.1
50% 96.7 102.6 1064 107.8 107.3 1063 103.1 99.6 966 953  93.3
95% 887 958 1012 1034 1033 1021 99 947 927 909 88.6
voodE &
(HZF;“ 250 315 400 500 630 800 1k 125k 16k 2k 2.5k
Mean 937 941 949 934 871 872 90.1 915 927 908 894
5% 100.8 1007 101.8 101.6 943 931 969 979 993 98 963
50% 93 936 945 929 8.9 871 899 915 928 908 89.3
95% 888 888 893 874 81 816 843 8.1 862 84 826
v dE
FT 315k 4k S5k 63k 8 10k 12.5k 16k 20k
(Hz)
Mean 885 872 867 865 855 848 837 835 816
5% 952 945 933 925 916 902 89 898 875

50% 883 869 863 86.1 852 844 835 836 818

95% 823 80.7 813 81 79.3 79 78 769 754
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160

)

140

ol

SE-2 2024-% =% ZHE%¥& 1/3 Octave band & H# F 44
T T T T T T | ’ ;

é-j
120
o
%100* /_-\/\ il
= i
Za N
® 2to 4|0 :;0 1(130 345 6;0 1 QJSk 2,;k 51k wcl)k 2(I)k
Frequency (Hz)
W 2.6-8 * % SE-2 # # =& 3§ 1/3 Octave band 4% 3¥ B
% 2.6-2 * % SE-2 1/3 Octave band i+ 2 (dB re 1 pPa2/Hz)
voodE %
R 20 25 31.5 40 50 63 80 100 125 160 200
(Hz)
Mean 99.6 1054 110 1123 1133  113.1 111.3 109 106.8 1049 1024
5% 1104 1129 117.8 118.6 118.7 119 116.9 1145 1119 1102 107.9
50% 98.2 105 109.4 112 113.1  112.8 111.1 108.7 106.7 104.7 102.2
95% 90.4 98.1 1044 1073 108.7 1084 106.7 1043 101.8 100.1 97.5
RS -
(HZF; 0 250 315 400 500 630 800 1k 1.25k 1.6k 2k 2.5k
Mean 101.8 101.5 100.9 98.3 91.5 91.3 94.7 96 97.9 96.9 96.2
5% 107.6  107.2 106.5 103.8 96.8 96.7 101 102.7 1053 1054 104.8
50% 101.6 101.2 100.7 98.2 91.2 91.1 94.2 95.4 97.2 96.1 95.4
95% 96.6 96.6 95.9 93.4 86.9 86.9 90.2 91.1 92.6 91.1 90.6
vou e &
F 3.15k 4k S5k 6.3k 8k 10k 12.5k 16k 20k
(Hz)
Mean 94.5 92.9 92.1 92.1 90.4 89.5 88.6 87.2 83.7
5% 102.7 101 99.1 98.7 95.9 94.5 93.8 92.8 89.5
R 3
r A 93.6 91.7 91.1 91.2 89.7 88.9 87.9 86.5 83.1
(Hz)
Mean 89.5 88.4 88.4 89 87.3 86.8 86 84.4 80.7
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S~ ARES W

(=) v e #i R
S e ek AL TR T el e B R R 0 R R BE T i R e
ol v B (4o & 2.6-3) 0 SE-1 % 19 ] pE R Bl ¥ 579 = » SE-2
17 ] pE SRl F] £ 2,498 = 3 2 H o) PN 0 AR B 720 )
PEe 0 SE-1 5 2.6%hps (LRI Sled v 85 SE-2 5 2.4% Pk I iR
Ted e B o

%263 AF LB 2 dRIES

£ plu BAET ,é,t;f,vﬂ'v”,?i\ = fL

o PR (P) =< Be(=x) (R PFffc/ B d5 PR RY)
SE-1 720 579 2.6% (19/720)
SE-2 720 2,498 2.4% (17/720)

(=)3 % BiR

W B R R ded 2.6-4 %7 0 SE-1F 19 /) FE i R F] £ 14,280
%0 SE-2 3 2.4 FEWRIFIE 14,482 5 5 2 H ) féf i
FPER 720 ) pER 5 SE-1 F 2.6%chBE R BT B B 0 SE-2 1
2.4% P 0 R FIvE § A o

%264 2% 8L B2 @R

. BEF e E 8 PR L

e JhR i~ , 2k s Y Ao >

— PER(PF)  =u k() (18R] PR/ 8ty AT
SE-1 720 14,280 2.6% (19/720)
SE-2 720 14,482 2.4% (17/720)
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~REERE A

AMBHR AR THRERF AL eSS 2 - > BH TR S EE S T R
HHE > UV ArAasR NAr B2 RERERFT RS ARETRL
<L%%oﬁﬁﬁaﬁ#9#ﬁ%’%#ﬁiﬂ’ﬁﬂ%ﬁ%ﬂ‘ﬁﬁh
BFF2ka R85 3748 AHHITRY 25 EF hp HEF R
i B > 4o Acoustic Complexity Index (ACI) ~ Siddagangaiah (2019)% 4 %
Bt e (CH)PEF [ Higth > 7 5 22 R o 8 305 8
mﬁwﬁﬁyfw-Hﬁ%%%%ﬂé@ﬁﬁﬁ%aéﬂ’Hﬁ%wf*w
WrAS s Fdpih o BcEAR ) AR AR AR AREE - A3E R g H 4
EREES 05 T3 HEM 05 FR 233 483 AP eaEIm -

i?iﬁﬁﬁﬁ@ﬂ%%%ﬁ26&%0%ﬁ’@%%éiﬂﬂﬁﬁ\ﬂﬁ
LEP ) PERER R HEN L RS 5L T o SE-1 82 25 Hik
A3 077> ¥ 40 25 R TEF HEES 052 2 &~ F 2 aL/F
10 824 > S A IR MBI UFER AR ML kg o # H
H#icE K AENEAG HIELSSHE AT 2 BRI AKEES 2856
VHEd HRORT A R RG S %2 I-Hzband R AR EH BT AT RS
% () 2.6-5) > w3 #3500 Hz & 2,500 Hz 2. f¥ % & f &f c SPL # & (Ls)
T4 AESE-18+ 8 GEFHL LrBiEd o

SE-28Li»2 $7% HEcE+> 064> B¢ 47 [2p % [3p choef 1283
AR 28Tz H#cEhil 59 LA 1y BEdmt Pxlob sl
bwlﬁﬁﬁ ErAE R S HIEED RS o ¥ ipd HEAT Y
Beef B% 2 1-Hz band B k343 A M85 4 # Bl % (B 2.6-6) 5 &
3 #E 3+ 500 Hz 3 2,500 Hz 2 @ 7= 3 3 fice SPL % & (Ls) » ¥ % 77 SE-
2B ANER o LHANEE EBER T PR AR T A8

BRZEEET > AFNIRFRALERIFEREDLEES -
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UTC 8 (hours)

SEl, ®kiaRKEie Ry

21

5
w

&
5]

o

04-07 04-14 04-21
Date (MM-DD)

B 2.6-9 SE-13Li2 B8 siitigfeis-#5 %

SE2, kIieK @b RS

21
18
15
12
9
[§
3
0

04-07 04-14 04-21
Date (MM-DD)

UTC 8 (hours)

W 2.6-10 SE-2 B:i~2 %5 3uibigfedd -5
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ey

PR TRE N2

AE&?bﬁiﬁﬁ%ﬁ%ﬁﬁﬁ’iW%%bﬁﬁﬁ$ﬁ¢

B> AE1I3E 47 20 p 3§ hvh b it (s B kTR A > HHBE ~ P
Rz R ko md R TERes pHE ki~ BF £ BE - A HBEH ¥
Bha A0 GFEFF  BEFMAYEBHMD  DHMB  IHAMSD -
FRB)E S THAIRLARE LS TRILEAMA S o

Ji

g

*pH &

/

AF L

BIEEERIE S > pH BIE A3 81~82> B3R £ a3 Xhs

A% (pH & 7.5~8.5) °

3
hE L

I

ﬂ}i

yx:

AL
TR B

AR
AEE

LV

TRl E o RGBT A 25.8~26.3TC

Bl TR % 0 B F BRIE A 6.3~6.6 mg/ll o 9% £ L kb
R (=5.0mg/L) -

PleE TR % > BB RE A3 33.0~33.4 psu LPlEEEOE P R

RS
CBEF AR RN o

<5 i

A F %

B TR S =~ B4 FF R E 4 ¥ <10.0~70.0 CFU/100MI

(MDL,<10 CFU/100mL) » &> & ¥ i & & B p o

F%% a

AE LR T RS B E aRE 45 0.369~1.828 pg/L 0 B K iR 2
%]ﬁp\ o

ENS 23 :

AE L

Bl TR 0 2 T F ERE A 0.7~0.9 mg/L s & plskioE p

9?&?"% L :]‘%—Il ’ iﬂf‘* Lz &\Fl /4%,4 ,J-I%\i’,?; ?fr*%;__% §3mg/L) o
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AN _’ij §
rAE L PlEE RIS & % BlE 4> N.D.~0.103 (MDL =0.011 mg/L) » @3
AR RPN

1~ RFFHR

AELPIET RS S 0 B HMR E A 2.8~3.6 mg/L (MDL=1.0 mg/L) °
B ¥ A2 FRpN

L PR A LA F AR 6 A AT R e
(-)F B

AF LRl T ORE % BB @R E 4 ND~0.20 mg/lL
(MDL=0.066 mg/L) » 1 % 432 R -

(=) ZApR

AELPET PSS TAEAREY 5 ND. (MDL = 0.013 mg/L) »
N ST 8 N

(=) L REpe @

AELRET RS > DAAMBREF 5 N.D. (MDL = 0.021 mg/L) -
Yo FABLERP -

(z) % Fe 2B

AF L TOREE PREBRIEA 0.581~0.746 mg/L - B ¥
ﬁ@a#ﬁmo
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3271 2EABRFERLEA 4

_ SE-1 SE-2 SE-3 e ﬁﬁi B rr-\:"
| & | AK | & | UK [ AE | *K | *K | mE |FeHEF
TRlp Y 113.04.29 113.04.29 113.04.29 —
pH - 8.2 8.2 8.1 8.2 8.2 8.1 8.2 8.2 8.1 7.5~8.5
kg °C 26.3 26.0 25.8 26.2 26.0 25.9 26.3 26.2 26.0 —
I (mg/L) 6.5 6.4 6.4 6.4 6.4 6.3 6.6 6.6 6.5 5.0 r2}
(o (psu) 33.3 33.3 33.4 33.0 33.0 33.1 33.1 33.1 33.1 —
% 4% ¥ | (CFU/100mL) 70 55 55 55 40 30 <10 <10 <10 —
FT%%a (ug/L) 0.6 0.4 0.4 0.5 0.4 0.5 0.5 0.4 0.4 —
21335 2] (mgl) 0.8 0.8 0.9 0.8 0.8 0.8 0.7 0.8 0.8 31T
A (mg/L) N.D. 0.20 N.D. N.D. N.D. 0.06 N.D. N.D. N.D. —
Erpz i s (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. —
I P T (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. —
RFFR | (mg/l) 3.0 3.0 3.6 3.1 2.8 3.3 3.1 3.2 3.4 —
%% (mg/L) 0.10 0.02 0.04 N.D. 0.02 0.01 0.04 0.02 0.02 —
7 ops (mg/L) 0.647 0.614 0.713 0.713 0.713 0.614 0.647 0.647 0.680 -
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%271 *FRBLAFERZEELSTE2FD

s SE-4 SE-5 SE-6 i LIE: B e%
#h | K | mE | K | K | BE | 2% | "h | Ak |Fe KR
TRlp Y 113.04.29 113.04.29 113.04.29 —
pH — 8.2 8.2 8.1 8.2 8.2 8.2 8.2 8.2 8.2 7.5~8.5
kg °C 26.1 26.0 25.8 26.2 26.0 25.8 26.3 26.1 26.0 —
T (mg/L) 6.5 6.4 6.4 6.5 6.4 6.3 6.5 6.5 6.4 5.0 2+
AR (psu) 33.0 33.1 33.1 33.2 33.1 33.1 33.0 33.1 33.1 —
= 1% F# | (CFU/100mL) <10 20 <10 55 65 40 <10 <10 <10 —
F%%a (ng/L) 0.4 0.4 0.5 0.4 0.4 0.4 0.5 0.4 0.5 —
475 €| (mgl) 0.8 0.8 0.9 0.8 0.9 0.9 0.8 0.8 0.8 3117
AL (mg/L) 0.08 N.D. N.D. 0.08 0.05 N.D. N.D. N.D. N.D. —
LA (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. —
It e (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. —
R (mg/L) 3.0 3.0 3.4 3.1 3.2 3.5 3.1 3.2 3.5 —
%% (mg/L) 0.01 0.01 0.03 0.05 0.08 N.D. N.D. 0.05 N.D. —
7O (mg/L) 0.647 0.614 0.713 0.647 0.713 0.647 0.647 0.713 0.746 —
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%271 *FRBLAFERIZEELSTE(F2)

s SE-7 SE-8 SE-9 i LIE: B ez«
#h | K | mE | K | K | BE | 2% | "h | Ak |Fe KR
TRlp Y 113.04.29 113.04.29 113.04.29 —
pH — 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.1 7.5~8.5
kg °C 26.2 26.1 26.0 26.3 26.1 25.9 26.3 26.2 26.0 —
T (mg/L) 6.5 6.5 6.4 6.5 6.5 6.4 6.5 6.4 6.4 5.0 2+
AR (psu) 33.0 33.0 33.1 33.3 333 33.4 33.4 33.2 33.1 —
% %5 4% F# | (CFU/100mL) 50 50 55 <10 <10 <10 25 <10 <10 —
F%%a (ng/L) 0.4 0.4 0.4 0.4 1.8 0.5 0.4 0.4 0.4 —
2352 (mgl) 0.8 0.8 0.8 0.7 0.7 0.8 0.8 0.8 0.9 3117
AL (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.08 —
LA (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. —
It e (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. —
R (mg/L) 3.1 3.0 3.5 3.0 3.2 3.4 3.1 3.2 3.4 —
E3] (mg/L) N.D. 0.04 0.03 N.D. N.D. N.D. N.D. 0.02 N.D. —
7O (mg/L) 0.680 0.680 0.614 0.647 0.614 0.713 0.614 0.614 0.647 —
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%271 25ABLRTTREFLSITE2FI)

Pk SE-10 SE-11 SE-12 A IR
A | a4 | mk | A& [ Y4 | RN | A% | YK | mN FCEEF
ZRIP 113.04.29 113.04.29 113.04.29 —
pH — 8.2 8.2 8.2 8.2 8.2 8.1 8.2 8.2 8.2 7.5~8.5
kig °C 26.3 26.1 25.9 26.2 26.0 25.8 26.3 26.1 26.0 —
%32 (mg/L) 6.5 6.4 6.4 6.5 6.4 6.4 6.5 6.4 6.3 5.0 2+
WA (psu) 33.0 33.4 33.4 33.2 33.1 33.2 33.0 33.2 33.4 —
~ % 4% ¥ | (CFU/100mL) 20 15 <10 <10 <10 <10 <10 <10 <10 —
E%% a (ug/L) 0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.5 0.5 —
23352 (mgl) 0.8 0.8 0.8 0.7 0.7 0.8 0.8 0.8 0.9 311
A e (mg/L) 0.08 0.13 N.D. N.D. N.D. N.D. N.D. N.D. N.D. —
A B (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. —
g (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. —
GRERE ] (mg/L) 2.9 3.1 3.4 3.0 3.1 3.4 2.9 3.0 3.3 —
%% (mg/L) 0.03 0.02 N.D. N.D. 0.02 0.03 N.D. N.D. 0.03 —
7 e (mg/L) 0.647 0.680 0.680 0.581 0.614 0.680 0.614 0.647 0.581 —
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23111 2P 5FFLTRIBEFER
e B F =X B RIPER CRER
109 & 5 - % 109 & 2~3 * —
F1EH G 109 & %= % 109 & 5~6 " —
P B 109 & % = % 109 & 8~9 ¥ —
109 & 5o % 109 & 11~12 ¥ —
110 & % - % 110 & 2~3 ¥ WO AN L
110 # 5 - % 110 # 5~6 7 B et 1 42
110 £ § = % 110 & 8 * AR
110 # 2 % 110 # 12 2 B1 (i)
%1 111 & % - % 111 # [~2 ® 21 (R H)
P B 111 &% - % 111 & 4~5 1 AR
111 & 5= % 111 & 7~9 1 24T A2
NEEYE: 111 & 11~12 ¥ —
112 & % - % 112 & 1~2 ¥ —
112 # 5 - % 112 & 4~5 » —
112&%=% 112 & 7~8 * —
w1 EYiE 112 & %2 % 112 & 10~11 * —
P B 113 & % - % 113 & 1~2 * —
113 &% - % 113 & 4~5 —

(-) ¥ A efg 211
. AE &% A4

PEARE A T Bt S B RIBE Y TR s e ek o 1-Hz
band % 1/3 Octave band 4 7.5 % § &F-r v BRI RS R
t h 20Hz 2. MAEH o AR R 0 BFROK TR 85y

Wenz curves 1piT o

WhE L RPIEEFAE T 20 Hz I 20k Hz vl 3 8355 » %02 5% -
50% ~ 95% 4 7 & Bhim2 wkd RHF 0 B % 4oB 3113 2 4 311

2 95 0 50%¢H G = FALAE A 0 SE-1 5 116.3 dB~ SE-2 & 1213

dB ;% 5%FHELE 4 AEeky =% E SE2 ¥ 43 SE-1 >

AR % § SE-14714.7dB % * SE-2 5192 dB 9 5.5dB -
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% 3.1.1-2 &% 20~20k Hz %3 =

£ 3+ 5 (dB re 1 pPa?)

95% 75% 50% 25% 5% TiaE
SE-1 111.8 114.3 116.3 121.0 126.5 117.7
SE-2 117.3 119.5 121.3 123.1 126.5 121.4
2024 % —%& - 20 Hz ~ 20k Hz =E5 @
5% [
25%
=
?_Cg 50% -
&
75%
SE1
95% SE2| |
100 11‘0 1éO 13ID 11‘10 15‘0 160
SPL (dB re 1 pPa)
W 3.1.1-3 2% 2020k Hz vk § =B 2 E3 5
2. B iR R

d % 31137 &> A% SE-1w§ =% 43 111.8dB % 126.5dB -
50%w%k 5 =% 5 1163dB; AZ ERIEFEF - F509dB>
EMEMI 112E#F- 55 133dB; i7- #9f =B F 50%4
> 1154dB % 1245dB - 113 # % - £ 1154dB 5 i7= # & ME »
A% 1163dB ZiT= £ =X Mg o

d % 31147 %> A% SE2wk¢ =% /4 117.3dB 2 126.5dB >
50% 5 =% 5 1213dB; AZERIEFE Y- FTHa LR WAL
a“i”bJ%“13dB’bk’ 112 # - F4pt Bl %5353 11 2 F

ALEET 0 SE-2 2 50%k g =g ap et (1213 dB 1 1264
dB) @ A% 2 1213dB 5iT= # B M o
BE B ENELE DRI RREAFBILAALET

1% b B (SE-1~ SE-2) w3 = £ 4 102.2 dB~131.0 dB >
v SE-1 % i3t SE-2; %1 ¢ b Bpdkd R E 4 1122
dB~145.1 dB» = »* 110 & % = £ 1 NBAsim 515 > & £ pB%

OB D i) 1 B B IAER N RS R 4
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110.6 dB~139.3 dB > ¥ SE-1 & " 3g % it » SE-2 f| 3 =™ "% 2 4% -

Brp 1 ¢ b w1 FFENERLF PR R TP TR

% 3.1.1-3 SE-120~20k Hz # 3 ~ 2§35

SE-1 TiaiE 95% 50% 5%
109 # % - % 113.7 108.4 113.1 118.3
109 & %= % 116.1 110.3 115.7 121.0
109 & %= % 114.4 102.2 116.7 123.5
109 & %2 % 118.1 112.0 117.7 123.7
110 & % - % 122.2 116.1 122.5 127.0
110 & % - % 139.5 129.9 140.8 144.1
110 # % = % 134.6 124.9 133.0 143.8
110 # %2 % 125.5 120.2 125.1 130.1
11 #%- = 116.8 112.5 116.7 121.5
11 #%=- % 120.0 113.4 118.4 136.7
1" #%=% 119.6 113.3 118.0 131.6
11 &% % 121.6 112.2 121.5 132.1
112 # % - % 125.6 114.7 125.7 136.5
112 # %= % 126.9 114.6 129.6 140.3
112 &% =% 121.3 110.6 120.8 131.3
112 & %w % 125.4 111.9 124.5 139.3
113 &% - % 116.4 110.7 115.4 125.1
13 &% - % 117.7 111.8 116.3 126.5
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% 3.1.1-4 SE-2 20~20k Hz &3 = BE % §3+ 8

SE-2 TiaiE 95% 50% 5%
109 # % - % 122.8 116.6 122.7 128.7
109 # %= % 124.9 118.8 124.8 130.0
109 & % = % 125.1 118.5 124.7 131.0
109 # 5w % 118.8 113.0 118.5 123.9
110 # % - % 126.4 120.8 126.2 132.3
110 & %= % 132.8 122.6 132.2 142.0
1H0# %= % 132.8 123.1 133.2 145.1
110 # %2 % 124.8 120.8 124.2 131.3
1 & %- % 128.3 117.5 124.2 143.3
11 &%= % 127.3 119.9 126.4 135.9
11 &%=z 123.7 118.0 122.0 133.2
11 #%e % 122.1 116.8 122.0 127.8
112 & %- % 121.6 116.4 121.4 126.9
112# %= % 126.0 119.1 125.8 133.0
112#% =% 124.6 115.9 125.3 130.5
112 & %2 % 122.6 117.2 122.5 128.3
113 &% - % 122.2 117.0 122.1 127.1
13 &%= % 121.4 117.3 121.3 126.5

20~20k HZIR B I ER S P U

==@=SE-1 ==@=SE-2

o
(=]

SPL (dB rel pPa2)

100

1 I

124

fETE=E
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(=) # %85 WRl
A% 2% A4

hE WD PR 720 F pE Y 5 SE-1 4 19 ] pF R B Rl e B2 579 = ;
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109 & 5 - % SE-1 720 4 )
SE-2 720 421 13 1.8%
o oan SE-1 720 844 15 2.1%
109 # % =
SE-2 720 514 5 0.7%
- 4 .69
109 £ 5w % SE-1 720 149 0.6%
SE-2 720 153 11 1.5%
. - , 4 4.7°%
Hoss- s  SEI 720 1,707 3 7%
SE-2 720 502 13 1.8%
- 1)
1102 % - % SE-1 24 0 0 0.0%
SE-2 720 45 2 0.3%
o oan SE-1 24 0 0 0.0%
110 # % =
SE-2 504 101 5 0.99%
- 12 .09
102 5w % SE-1 24 699 50.0%
SE-2 192 2,456 5 2.6%
. - 1,2 12 1.79
mes-z  SE 720 37 7%
SE-2 24 0 0 0.0%
- 0
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. -1 2 ,54 22 19
Hl&5e % SE 720 8,540 3.1%
SE-2 720 2,733 27 3.8%
. - 2 2, 41 79
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SE-2 720 754 14 1.9%
- 0
112E%- % SE-1 720 4,025 19 2.6%
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112 # % =
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- 1 2.59
1225w % SE-1 720 1,805 8 5%
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N LY

AR AT 30040 AFERIEE LRI L RIESBDT ¥ AL FR
MR AR ARRESTRE  AEABRTERL S EBRPP
EIAE TR e AR RN S S A
3114 FXABRFERSEL T2
T % 1w g R G
eY e w
By igg:ig:?? 109.02.02 | 109.04.15 | 109.07.08 | | o ‘”“E;L "
1060104 | 1090225 | 109.0420 | 109.07.20
pH - 8.0~8.2 8.2~8.3 8.2~8.3 8.2 8.2 7.5~8.5
R °C 24.1~29 | 18.6~23.7 | 22.9~262 | 29.4~30.9 | 17.6~18.7 -
%€ | (mgl) | 5.0~738 6.1~7.3 6.3~6.9 6.3~6.7 6.3~6.7 | 5.0}
BE (psu) | 32.6~34.7 | 33.5~33.9 | 33.6~34.3 | 33.6~34.1 | 33.5~33.9 -
o R 1(0C01:i/) <1090 | <1020 | <10~95 | <10-65 | 20-95 -
%% a | (ul) — 0.4~1.6 0.5~1.5 0.2~0.7 0.4~1.1 -
21353 2| (mgl) <2.0 0.5~0.7 0.5~0.7 0.5~0.7 0.5~0.7 3T
RIFHEM | (mg/l) | 3.1~12.6 | 2.5~13.5 1.9~5.2 2.8~104 | 4.9~154 -
£ (mg/L) | 0.01~0.09 | N.D.~0.04 | 0.01~0.03 | 0.01~0.04 | N.D.~0.05 -
AEE® | (mgL) | 0.006~0.99 | N.D~0.15 | N.D.~0.21 | N.D.~0.13 | 0.42~0.78 —
TAERE | (mg/L) | ND~0.14 | N.D.~0.03 N.D. N.D. N.D. —
TEEFE® | (mg/L) | ND~0.53 | N.D.~0.059 | N.D.~0.076 | N.D.~0.027 |N.D.~0.027 -
PR | (mgL) |0.092~0.552|0.383~1.022 | 0.392~0.991 | 0.340~0.718 |0.389~0.609|  —
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23114 FXABLTEREELITLHD)

1R TR

ERp 1100222 [ 1100504 [ T10.0811 [ | T 11 0208 " fzﬁf
110.03.05 | 110.05.10 | 110.08.13 | 'O 02

pH — | 81-83 | 8283 | 8.1-84 | 82-83 8.2 7.5-8.5
ki °C | 175257 | 252~26.9 | 27.1~27.9 | 25.5-26.1 | 172~17.9 -

7% € |(mgl)| 62~6.8 6.2~6.7 6.3~6.6 6.4~6.6 6.5 5.0+
B | (psu) | 33.4~338 | 33.6~33.9 | 32.6~342 | 33.7~33.8 | 33.6~33.9 -
< A 1(0%1% <1040 | <10~15 | 50~540 | <10~85 | <10~10 -
F%%a |(ugl)| 05~13 | 03~06 | 03~1.0 | 07~15 [0.574~1.14 -

40 %5 % [(mgl)| 0506 | 06~09 | 08~12 | 06~09 | 09~12 | 31~
BiSAM |(mgl)| 20100 | 1796 | 19-85 | 64~118 | 3~74 =
£F  |(mgl)|ND~0.02 | 001~0.03 | ND~0.03 | ND~0.02 [ND~0.014|  —
AE® | (mgl)| ND~0.61 [N.D~0.069| N.D~0.35 | 0.07.~0.32 | 0.29~0.83 =
AR |(mgl)| ND~031| ND. ND. |N.D~0.03 | N.D.~0.02 -
DABRR | (ngl) [ND~0.074ND~0069| ND. |ND~0045 4000 -
FRA | (mg/L)[0.346~0.578(0.398~0.652|0.275~0.513(0.314~0.700| 0.63~0.93 -
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£3114 FXABLFEREES 1 (K2

18T R

AERB ST

TP Y L KAL)

111.0422 | 111.11.13 | 112.02.13 | 112.04.11 W

pH — 8.2 8.2 8.2 8.2 7.5~8.5
kiR °C 25.0~25.8 | 23.1~23.8 | 21.6~22.0 | 19.9~20.7 -
I (mg/L) 6.5~6.6 6.3~6.4 6.4~6.6 6.4~6.6 5.0 12+
AR (psu) 33.6~33.9 | 33.6~33.8 | 33.4~33.5 | 33.4~339 -
<R F ﬁ&iﬁi) <10~20 <10~60 <10~80 |<10~1.9%10? —
F%%a (ug/L) |0.140~0.369 | 0.335~2.72 | 0.454~0.938 | 0.310~1.188 —
4itZ5 € | (mgl) 0.6~0.7 0.7~1.3 0.7~1.0 0.6~1.2 3T
AL (mg/L) 2.5~13 2.3~73 2.1~4.7 2.6~5.0 —
%% (mg/L) | N.D.~0.05 | N.D.~0.03 | N.D.~0.04 N.D. —
AL (mg/L) | N.D~0.128 | N.D.~1.34 | N.D.~0.23 | N.D.~0.22 -
ErE s (mg/L) N.D N.D. N.D.~0.01 | N.D.~0.02 -
It phph B (mg/L) N.D N.D. N.D. N.D. -
7O (mg/L) | 0.68~0.84 |0.697~0.842 | 0.626~0.801 | 0.600~0.737 -
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£3114 FXABRTEREE M4 (H3I)

FLTE s n
ERlp Y 5 L * jf;i:;‘"?
112.07.10 112.10.20 113.01.18 113.04.29 o
pH — 8.2 8.2 8.2 8.1~8.2 7.5~8.5
kg °C 30.8~31.4 | 27.3~28.1 | 20.0~20.8 | 25.8~263 —
i (mg/l) |  6.2~63 6.4~6.6 6.5~6.7 6.3~6.6 5.0 14+
BE (psu) | 33.6~33.8 | 33.5~33.7 | 34.2~346 | 33.0~33.4 —
< 4R 1((5)1[{) 15~95 <10~40 <10.0 <10.0~70.0 —
F%%a | (ul) 0.2~0.6 | 0.081~0.594 | 0.200~0.700 | 0.369~1.828 —
41758 | (mgl) | 08~12 0.7~0.9 0.7~0.9 0.7~0.9 3T
BorAH | (mgl) | 0.07~0.44 3.4~4.1 4.3~5.1 2.8~3.6 —
%% (mg/L) N.D. N.D. 0.635~0.772 | N.D.~0.103 —
A (mg/L) | 0.62~0.79 | N.D.~0.06 | N.D.~0.75 | N.D.~0.20 —
LA | (ngl) N.D. N.D. 0.017~0.030 N.D. —
TR | (mgl) N.D. N.D. ~0.023 | N.D.~0.024 N.D. —
B (mg/L) | 0.615~0.786 | 0.583~0.724 | 0.635~0.772 | 0.581~0.746 —

3-65




312 2 ¥R FIAERK

AELEERYPERIRA S
AR E AR 2T y’rﬂ
FAF A FE 0 20 B
0 3R 4 3121 ¢

% 3.12-1 2% £ Rl2

ERIELPAN W D
R msfw;#, Bk Sz P AR R B F 1R %

:E} "-J'F].p'_ /? /J "L‘

EHE o HBREFZET

AR R P A TR TR AR

B RKRIRZ R sz

Bykn

FIRH R A A0k

FRPBRET OB T

B E A AR PRI ER
B BB R B ETRRY A EE
R T FIE RS Bk 2
CENRE TE R R E ERE AN
%’@%%ﬁéﬁiﬂmﬁfﬁaﬁ’

AP R RARAGBE LR R
IR D TR R A
oMV R E NG 0 P A
P E BB A TR T
PR E AR R R TR L
GRCRRREE ' % BN 2 TR
MR R A AT TR
e QAT LT A

L AEE TR A SLTE R 2024 &
5= F A SAT & % PR o

N

<

32 2H I A

2
Hoo
ria

3-66



54 p

S B
SRR R

1.

Aumiiller, R., L. Bach, H. Baier, H. Behm, A. Beiersdorf, M. Bellmann, ... &
M. Boethling. 2013. Investigation of the Impacts of Offshore Wind Turbines
on the Marine Environment (StUK4).

Camphuysen, C. J., A. D. Fox, M. F. Leopold, I. K. Petersen. 2004. Towards
standardised seabirds at sea census techniques in connection with
environmental impact assessments for offshore wind farms in the UK: a
comparison of ship and aerial sampling methods for marine birds and their
applicability to offshore wind farm assessments.

Sutherland, W.J. 1996. Ecological census techniques: a handbook. Cambridge
University Press. 336

PEANRBES € LR L A € 02023 185K L4 P~ httpy//
www.bird.org.tw/images/docs/2023 & §& #f % 4% Fin 20140710.pdf °

TN 0 2011 o 540 4 fLFER HAERE o B 5T ¥ 1000058655C 5 -
e 2 020200 FARBBE iR T LA 4T o
216 F -

BAE 2022 A ML BE KL E-RHTR . BEAEG 1P 5 4
# A 512 F o

BB 020210 AT ERE L HTRE B R IES 2P 4
BA 544 F o

— P A
R

l.

Arvidsson, R., and Molander, S. (2012) Screening environmental risk
assessment of grease and oil emissions from off-shore wind power plants.
Chalmers University of Technology, 66, 414-424.

Bailey, H., Senior, B., Simmons, D., Rusin, J., Picken, G. and Thompson, P. M.
(2010). Assessing underwater noise levels during pile-driving at an offshore
windfarm and its potential effects on marine mammals. Marine Pollution
Bulletin, 60(6), 888-897.

Carstensen, J., Henriksen, O.D., Teilmann, J., 2006. Impacts of offshore wind
farm construction on harbour porpoises: acoustic monitoring of echolocation
activity using porpoise detectors (T-PODs). Marine Ecology—Progress Series
321, 295- 308.

\\\?{r
[am—



10.

11.

12.

13.

14.

15.

Diederichs, A., Nehis, G., Dahne, M., Adler, S., Koschinski, S., Verfuss, U.K.,
2008.Methodologies for Measuring and Assessing Potential Changes in Marine
Mammal Behaviour, Abudnance or Distribution from Construction, Operation

and Decommissioning of Offshore Windfarms. BioConsult SH report to
COWRIE Ltd.

Erbe, C. 2012. Effects of Underwater Noise on Marine Mammals. In Popper A.
N. and Hawkins A. D. (Eds.): The Effects of Noise on Aquatic Life (pp. 17-22),
Springer, New York.

Forney, K. A., Southall, B. L., Slooten, E., Dawson, S., Read, A. J., Baird, R.
W. and Brownell Jr, R. L. 2017. Nowhere to go: noise impact assessments for
marine mammal populations with high site fidelity. Endangered Species
Research, 32, 391-413.

Gill, A. B. 2005. Offshore renewable energy: ecological implications of
generating electricity in the coastal zone. Journal of Applied Ecology 42, 605—
615.

Hammar, L., Wikstrom, A., and Molander, S. (2014) Assessing ecological risks
of offshore wind power on Kattegat cod. Renewable Energy, 66, 414-424.
Hammar, L., Perry, D., and Gullstrom, M. (2015). Offshore wind power for
marine conservation. Open Journal of Marine Science, 6(1), 66-78.
International Union for Conservation of Nature. 2018. The IUCN red list of
threatened species. Accessed October 1, 2018.

Leonhard, S. B., Stenberg, C., & Stettrup, J. G. (Eds.). (2011). Effect of the
Horns Rev 1 offshore wind farm on fish communities: follow-up seven years
after construction (p. 30). Danish Energy Authority.

Parra, G. J. 2006. Resource partitioning in sympatric delphinids: space use and
habitat preferences of Australian snubfin and Indo-Pacific humpback dolphins.
Journal of Animal Ecology 74:862-874.

Rolland, R.M., Parks, S.E., Hunt, K.E., Castellote, M., Corkeron, P.J., Nowacek,
D.P., Wasser, S.K., and Kraus, S.D. 2014. Evidence that ship noise increases
stress in right whales. Proceedings of the Royal Society B. DOI:
10.1098/rspb.2011.2429.

Thomsen, F., Lidemann, K., Kafemann, R. and Piper, W. 2006. Effects of
Offshore Wind Farm Noise on Marine Mammals and Fish. biota, Hamburg,
Germany on behalf of COWRIE Ltd.

Tricas, T. (2011) Effects of EMFs from undersea power cables on

elasmobranchs and other marine species. DIANE Publishing.

\\\?{r
\S)



16. Wang, J. Y., and Aratjo-Wang, C. 2018. Sousa chinensis ssp. taiwanensis
(Amended Version of 2017 Assessment). [IUCN Red List of Threatened Species
2018:e. T133710A122515524.

17. Wilhelmsson, D., Malm, T. and Ohman, M.C. 2006. The influence of offshore
windpower on demersal fish. ICES Journal of Marine Science 63, 775-784.

18, x5}t dF mBrph # FLHFEF AP >20200 2§t d a b 4 3
TEEEBETRAIT-109F % - ERBF RIFL

19. = q‘? CEF B AAR A FTRPF AT 020200 ;T B ALAR 4B

FERBREPRIIIT109E % - TR T PIFL

20. ﬂq‘?}xhn RALAR A FTHGFF AP 020200 A FitF R AR 4 B
TEEBEBETRIT-109F % = SR B F RIFL

2 AT G ALAR L HTRPF AT 20200 X5 T FALAR 4 5
TEEEBETRIIT-109F 5 ?iﬁf‘ﬁtﬁz PR 4

22 AN ET R BAER A FTRGFF AT 02021 A Ft T R AR 4B
TEEEBET R 10E % - TRETPERE -

23, At E R BAER A FTHRFF AP ’2021°<’j?31“6‘r$%ﬁtﬁ'—&4%§
THEBBTRIT-10E S - THRBETPERSE -

24, AN F R BAER A FTRGFF AP 02021 A Ft T R AR 4B
TEEEBETRAIT-1I0E S FRBETPERE -

25, AN E R BEAER A FTRGFF AP 020210 A F it F R AR 4 B

RHEBRRER T L0 e FRETRFE -

26, AT A MAL BT wﬁ SRR TV REERES AR 3
bR R BREABTRP I (LA -

27. WImP S LA CMEF C FF 7020200 PAR T HIT A mOREE R
B kT EJF —'@“_%_ R 7o A7 7 e 2327 7 324 NAMR-
109-013 -

ZARAE

1. Conway, D. V. 2012. Marine Zooplankton of Southern Britain-Part 1:
Radiolaria, Heliozoa, Foraminifera, Ciliophora, Cnidaria, Ctenophora,
Platyhelminthes, Nemertea, Rotifera and Mollusca. Occasional Publication of
the Marine Biological Association, No.25, p.138.

2. Conway, D. V. 2012. Marine Zooplankton of Southern Britain-Part 2:
Arachnida, Pycnogonida, Cladocera, Facetotecta, Cirripedia and Copepoda.
Occasional Publication of the Marine Biological Association, No.26, p.163.

3.  Conway, D. V. P. 2015. Marine Zooplankton of Southern Britain. Part 3:

Ostracoda, Stomatopoda, Nebaliacea, Mysida, Amphipoda, Isopoda,

\\\?{r
W



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Cumacea, Euphausiacea, Decapoda, Annelida, Tardigrada, Nematoda,
Phoronida, Bryozoa, Entoprocta, Brachiopoda, Echinodermata, Chaetognatha,
Hemichordata and Chordata, No.27, p.271.

Omura, T., M. Iwataki, V.M. Borja, H. Takayama, and Y. FukuyT., M. Iwataki,
V.M. Borja, H. Takayama, and Y. Fukuyo. 2012. Marine phytoplankton of the
Western Pacific. Kouseisha Kouseikaku Co., Ltd., Tokyo. p.160.

Tomas, C. R. 1997. Identifying marine phytoplankton. Academic Press. p.874
L d 01983 p ABET Y7 b YRIE - BT AL AKF 0 133
T oo

HBoof LR g s budpg ~ PRI A R0 B A AER
%Muf—’ CEHP G R Efoc A AR 5 H T 2201308 M)
AETIV I N YRIES IR 2 AR iﬁ.%ﬂ?e288'ﬁf °
B8 020020 kP ESF athp|>2-0 EP2 (RERF ¥
0910024279 552 4,
BN 22003 c kP FMFESF RS 22 (RFRF S
0920067727A 52> 2 ) »
TRBIN 22004 o & R R 2 (RF%®SF 5 0930012374 552
2
530 0 2004 © @@?ﬁ RS P HELR (RFHRT S
0930089721A .=

BB IR 0 2004 o HI%’}*,& LA PR (BRERT

0930089721B 5.2 2, )

BB IR 2 2007 o 32 B3R HR e (¥ 5FF % 0960058664A

5L) e

R EGR CEP AT F S R X @ T
oo ETE A A R 22015 Y L AN KA B4 4 ]

o AL €REF LA 48 F o

FHRA S0 S ARA S PIE A 2017 2 Lk 05isd F R 2

- :@5111 LA 180 F -

Z i{\if\%fr’\ 1'5_955—‘%4 o 2018 o Iiﬁigﬂﬁﬂg,- Ko RD M A

“i&*%4%r Fo O ATHRBTODIAFL M B ¥
kAL > LA 240 T

Fﬁj‘ EF_ N ]E;a? 2008 ° p/?iﬁ,‘—_—v‘au ];;] %/?,4 /—T—’\ % Z#fé—ri ’
200 F o

FEE 02007 0 SF AP M 8B EAF > AR - 365
F\ o

X E 220092 54T EER e WA EE > A > 309
'?'_‘ o

\\\?{r
N



20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

FBLI:E|I°2009b° p/?% ‘k‘?pu ( E]F'W 'l{‘:{iﬁﬁ ‘FI) W i,%,&/—?—“
g AB+ > 208F

PEAET SR IZ 019930 R EFHHERIE 2 2 F A AN 0 A
# o I83 F o
%%E\F@lOHWOV@§&+?@%5@$OWiﬁﬁi%ﬁ%
0 BA B 181 F
Bkéow%opﬁﬁﬂﬂriﬂfawp;owiﬁﬁaﬁﬁﬁi%
AR w2 o 135 F

FRE 22007 S#LFRE REEE IR £4473 <3487 o
£EZ PLF SR EMEE 19860 P Fia X {EBEE o B IE 1K
Ao AR H 0 642 F o

I EAFIEE 220100 SAFA BB L A5 ks PRI E - ALB]2 A
o PIEEEE L D cB0F o

B EIN 2 2004 - ﬁk}%?,@iﬁ*}%v}%i%%tﬁﬁguj (Iﬁ%‘%&_’:}i 5
0930089721A &L= 2 ) o

R 2 2004 0 AR fe 2 HRIER] OB E e
0930089721B &> 2 ) o

TRBLAN 2 2007 o & 2 fismi B (R FSFF F 0960058664A
5L e

X GE 22007 c SFE R PR M2 8BE 8 AKF - 365

7 oo

T Fo200lac SR REERES AL (- ) BEIRAEG LD
2o ErD 2797 o

TR0 2001b e SR AREBREE A2 (2 ) BBANRAT D
2o EprTH 0279 F o

A R FRE 220050 SR RS RBEL c BRGNP 0 4
PR o208 F o

EAICRAE S P A E 201l wEAEFRE AT (12) HAF
2 o P~p https://www.wra02.gov.tw/media/11258/1921682533-robocopy-
32ap-river_web-gipnull-sys-public-data-178172871.pdf -

AL AFRIGENREDAZE T I Q011 - 2015) T rfe b EINE R AL
HIEFPTHRL o

A1 A o= o2 £ p, VI6e A ¥ ¥ (2012)
https://www.fa.gov.tw/view.php?theme=web_structure&id=181

SRR P s S 22003 o A ERIE o R dURAL o SV 431 F o

\\\?{r
)}



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

SEE S FE QOB 4 AT HRFET L BT a2 BRI AR LY
PRFEZRFLFHELER: DA CE RIS ERERTR /FET—L
e oo

? 3k (2013)p ﬂ\é_&réﬁ’fﬁ?%:—. o K i;‘fiﬂ’é‘fﬂzhﬁg o
IS FEEQRINERFEAEZ T aNEB VAR Lo Bl -
Bz o §,Iﬁﬁi#?@ﬂi§§,Mﬁi;ﬁv °

Dong Energy &t /R "% > 3 T = #(2016)~ ;i 3 F b 4 #F T+ 3
CHWO1~04-/4 3¢ 2 53 A R BEH TR P AL -

PR PE s Bl-42Q2015) 0 A A L AR TR EREFAAERDAY (T
e oew ,@muf(ffq“o

o & A T AR o http:/fishdb.sinica.edu.tw o

T A (2016) £ AT AT AP LB P EEZIRE RN E
B REA P LG

MAP (2018) HAR I B A1 A E AL IRET DL G 0CE o B
EoRTPEFA 28 (3):3-9-

FIF % (2017~2018) Hrprh # R HAFL EIFL B hoFR-F 3

U2 /HAHBRTREEZ AR 6 - pPEIVESIF -
Z ARk iﬁ;li‘“'ﬁ'(ZOZO)ﬁ% g_ﬁt Pk o Py L * L f},\—»ﬁ B P % B
AR o

3R s AL REE(2022) AR 20 BN P EERGF U F-F 3
BT AR o

iR E (2018-2020) AL AR Hs A AT R Hg EH A BT

RITEHA T (R &%) AR TE ARG Lo P4 -
e (2024) AlBEEEAFIOAEL G
($ 2382 )0 (74 A4p 2403 5 DRR KK%% e

SR P~ SR iE (2022) AR F F T A AEE &
2 KT ALHE A Vol28 (3): 27-33

444: 7“}:&_

Andersson, M.H. (2011) Offshore wind farms — ecological effects of noise and

habitat alteration on fish. Doctoral dissertation. Stockholm University.

Andersson, M.H., Sigray, P., Persson, L.K., (2011b) Operational wind farm
noise and shipping noise compared with estimated zones of audibility for four
species of fish. J. Acoust. Soc. Am. 129 (4). 2498-2498.

Ashley, M. (2014) The implications of co-locating marine protected areas
around offshore wind farms. Doctoral Dissertation, University of Plymouth,
UK, 407 pp.

\\\?{r
@)



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Bergstrom, L., L. Kautsky, T. Malm, R. Rosenberg, M. Wahlberg, N.A.
Capetillo, and D. Wilhelmsson. (2014) Effects of offshore wind farms on

marine wildlife—A generalized impact assessment. Environmental Research
Letters 9(3):034012, https://doi.org/10.1088/1748-9326/9/3/034012.

Bergstrom, L., I. Lagenfelt, F. Sundqvist, I. Andersson, M.H. Andersson, and P.
Sigray. (2013a) Study of the Fish Communities at Lillgrund Wind Farm: Final
Report from the Monitoring Programme for Fish and Fisheries 2002-2010. On
behalf of Vattenfall

Bergstrom, L., F. Sundqvist, and U. Bergstrom. (2013b) Effects of an offshore
wind farm on temporal and spatial patterns in the demersal fish community.
Marine Ecology Progress Series 485:199-
210,https://doi.org/10.3354/meps10344

BOEM (2021) ENVIRONMENTAL STUDIES : Electromagnetic Fields
(EMF) & Marine Life.
https://www.boem.gov/sites/default/files/documents/renewable-
energy/mapping-and-data/Electromagnetic-Fields-Offshore-Wind-
Facilities.pdf

Busch, M., K. Gee, B. Burkhard, M. Lange, and N. Stelljes. (2011).
Conceptualizing the link between marine ecosystem services and human well-

being: the case of offshore wind farming. Int. J. Biodiv. Sci. Ecosyst. Serv.
Manage., 7:190-203

Chang, H. Y., Lin, T. H., Anraku, K., & Shao, Y. T. (2018). The effects of
continuous acoustic stress on ROS levels and antioxidant-related gene
expression in the Black Porgy (Acanthopagrus schlegelii). Zoological studies,
57.

Chen,H. Y., Y. C. Liao, C. Y. Chen, J. I. Tsai, L. S. Chen and K. T. Shao* (2015)
Long-term monitoring dataset of fish assemblages impinged at nuclear power
plants in  northern  Taiwan.  Scientific = Data  2: 150071.
DOI:10.1038/sdata.2015.71.

Chen, H.Y., K.T. Shao, C.Y. Chen (2020) Recovery and variation of the coastal
fish community following a cold intrusion event in the Penghu Islands, Taiwan.

PLOS ONE E 15(9): €0238550.

Clarke, K. R., and R. N. Gorley. (2006) Primer v6: User manual/tutorial.
PRIMER-E Ltd, Plymouth.

Clark, C. W, Ellison, W. T., Southall, B. L., Hatch, L., Van Parijs, S. M., Frankel,

A., & Ponirakis, D. (2009). Acoustic masking in marine ecosystems: intuitions,

\\\?{r
J



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

analysis, and implication. Marine Ecology Progress Series, 395, 201-222.
Coates, D. A., D.-A. Kapasakali, M. Vincx, J. Vanaverbeke. (2016). Short-term

effects of fishery exclusion in offshore wind farms on macrofaunal
communities in the Belgian part of the North Sea. Fish. Res., 179: 131-138

Degraer, S., DA Carey, JWP Coolen, ZL Hutchison, F. Kerckhof, B. Rumes, J.
Vanaverbeke ° 2020. Offshore wind farm artificial reefs affect ecosystem
structure and functioning: A synthesis. Oceanography 33(4):48-57 »
https://doi.org/10.5670/oceanog.2020.405 -

Gill, A.B., S. Degraer, A. Lipsky, N. Mavraki, E. Methratta, R. Brabant, (2016)
Setting the Context for Offshore Wind Development Effects on Fish and
Fisheries. Oceanography Vol. 33 (4) 18-127.

Gray, M., P-L. Stromberg, and D. Rodmell. (2016). Changes to Fishing
Practices around the UK as a Result of the Development of Offshore Wind
farms — Phase 1 (Revised). The Crown Estate, 121 pages. ISBN: 978-1-906410-
64-3.

Guh, Y. J., Tseng, Y. C., & Shao, Y. T. (2021). To cope with a changing aquatic
soundscape: Neuroendocrine and antioxidant responses to chronic noise stress

in fish. General and comparative endocrinology, 314, 113918.

Harding, H.R., T.A.C. Gordon, E. Eastcott, S.D. Simpson, and A.N. Radford.
(2019) Causes and consequences of intraspecific variation in animal responses
to  anthropogenic noise. Behavioral Ecology 30(6):1,501-1,511,
https://doi.org/10.1093/beheco/arz114.

Hong. E. (2000) The future impact of the Tanshui Habor on it’s nearby coastal
environment. Ecological and Environmental Symposium of Tanshui estuary.
Oct. 14-15, 2000. Academia Sinica, Taipei.

Leonhard, S.B.; Stenberg, C. & Stottrup, J. (Eds.) 2011. Effect of the Horns
Rev 1 Offshore Wind Farm on Fish Communities. Follow-up Seven Years after
Construction. DTU Aqua. Orbicon. DHI, NaturFocus. Report commissioned by
The Environmental Group through contract with Vattenfall Vindkraft A/S. DTU
Aqua-report No 246-2011. National Institute of Aquatic Resources, Technical
University of Denmark. 66 p.+ Appendicies

Lin, H. J., Shao, K. T. (1999) Seasonal and diel changes in a subtropical
mangrove fish assemblage. Bulletin of marine science 65(3):775-794.
Langhamer, O. (2012). Artificial reef effect in relation to offshore renewable
energy conversion: State of the art. Sci. World J. Article ID 386713, 8 pages.
doi:10.1100/2012/386713.

\\\?{r
0]



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Methratta E. T. & W. R. Dardick (2019) Meta-Analysis of Finfish Abundance
at Offshore Wind Farms, Reviews in Fisheries Science & Aquaculture, 27:2,
242-260, DOI: 10.1080/23308249.2019.1584601

Mangi, S. C. (2013). The impact of offshore wind farms on marine ecosystems:
a review taking an ecosystem services perspective. Proc. IEEE, 101: 999-1009
doi:10.1109/

MIT Technical Review, (2017) New study: Offshore wind creates new homes
for fish. MIT Technical Review, 22 » September 2017.

Raoux, A., S. Tecchio, J.-P. Pezy, G. Lassalle, S. Degraer, D. Wilhelmsson, M.
Cahera, B. Ernande, C. Le Guen, M. Haraldsson, K. Grangere, F. Le Loc’h, J.-
C. Dauvin, and N. Niquil. (2017) Benthic and fish aggregation inside an
offshore wind farm: Which effects on the trophic web functioning. Ecol. Ind.,
72: 33-46.

Rodmell, D., and Johnson, M. (2005). The development of marine based wind
energy generation and inshore fisheries in UK Waters: Are They Compatible?.

Report by University of Hull. pp 38.

Sala, E., Mayorga, J., Bradley, D. et al. (2021). Protecting the global ocean for
biodiversity, food and climate. Nature 592, 397-
402https://doi.org/10.1038/s41586-021-03371-z.

Siddagangaiah, S., Chen, C.F., Hu W.C.,. Danovaro R & Pieretti, N. (2021)
Silent winters and rock-and-roll summers: The long-term effects of changing
oceans on marine fish vocalization. Ecological indicator., Vol.125 June 2021,
107456.

Steven Degraer®, Drew A. Carey, Joop W.P. Coolen, Zoé¢ L. Hutchison, Francis
Kerckhof, Bob Rumes, Jan Vanaverbeke (2020) Offshore wind farm artificial
reefs affect ecosystem structure and functioning: A synthesis. Oceanography |
Vol.33, No.4: 48-57

Vrooman, J., Schild, G., Rodriguez, A.G., van Hest, F., (2019). North Sea wind
farms: ecological risks and opportunities. North Sea Foundation, Utrecht, the

Netherlands.

Westerberg, H. (1994) Fiskeriundersokningar vid havsbaserat vindkraftverk
1990-1993. Fisk Utredningskont Jon Rapp 5:1-44.

Winter, H.V., G. Aartsw, and O.A. van Keeken. (2010) Residence Time and
Behaviour of Sole and Cod in the Offshore Wind Farm Egmond aan Zee
(OWEZ). Institute for Marine Resources & Ecosystem Studies, 50 pp.

Wilhelmsson, D., Malm, T., Thompson, R., Tchou, J., Sarantakos, G.,

\\\?{r
O



g

McCormick, N., Luitjens, S., Gullstrom, M., Patterson Edwards, J.K., Amir, O.
and Dubi, A. (eds.) (2010). Greening Blue Energy: Identifying and managing
the biodiversity risks and opportunities of off shore renewable energy. Gland,
Switzerland: TUCN. 102pp.

SR ER

Lo BB 2 2007 o 32 =R AR - B FIFF 5 0960058664A =

4

= o

=

2. GREPRMEL 2014 ARE—LF-F FAY LAERE . RIT
DRFEFERPG AT 0 F AT o431 F o

3. PRRP~REFEB PR S AFE SRR PR R M E TS

CAR R S R 020150 AT LGEARMRAR S BRE 5

FelrR L € EF > 447 <498 F o

4, FRRP- 2024 - A A4S FHE o B~ p http:/fishdb.sinica.edu.tw -

5. BXiZ 220092 & F4ETIEREE W2 2855 A%H > 311 F o

6. XX 2000b ¢ 5 lRAEE I(Hh2 ME R = £ 8ai1 8
&P > 208 F o

7. SRR 2005 SHR KR WEE SR A4 384 o

8. M E -200la- 4 4p RERBE— i A4 H (- ) AETRET T
DF o AT 279 F o

9. BT R 200lbo AR RBEERE A AP (2 ) EEARRT T
DF o EfF o279 F o

10. Liideke, J. 2018. Exploitation of offshore wind energy. In M. Salomon & T.

Markus (Eds.), Handbook on Marine Environment Protection (pp. 165-188).
Springer International Publishing. doi: 10.1007/978-3-319-60156-4

11. Reichert, K., Dannheim, J., Gusky, M., Kragefsky, S., Krone, R., & Gutow, L.
2012. Fish and benthos at alpha ventus. In Presentation at International RAVE
Conference.

12. Wilhelmsson, D. (2010). Greening blue energy: identifying and managing the
biodiversity risks and opportunities of offshore renewable energy. [IUCN.

=N 7}{’1: F.gf_—‘éi

1. %4 ZRF > IRT BFRE > MAR EAE > MmFN S REX
&%%’ﬁﬁﬁ’égw’mnoﬂéwﬁ%*&4ﬁ‘€£%i%ﬁ
2EERDERRY c FRIRAEZEHIALCFTEESL 202 F o

2. k3 & ~ Shane Guan ~ % £ 4 » 2015 o & s X &F F4 9 &9 57tk
R CREERES S L NEENEHEHY R -

\\?{y
[S—
(]



10.

11.

12.

13.

14.

15.

16.

R+ ek 0 2013 o Ji* e N %é?“i?'lcii%ﬁ‘iﬁ#c’ Fo ARF LA BE
By I o B2 2 ﬁieéﬁ_—mv » 150

20502018 JAREl I BRI AT 0 R S FHML%L Y > p8-29-
PRI SMES S F ARG WMz § 22015 AR F2Z L LTy E
RlE 2 kg FEA - SR CENFEETES - DR T AR
(NEPID#A R # 2 5 hidhibh~ & o

FEIE 5 2023 ST IMTREABERTEIAL R S CEHLB

o

-

3R 2019 gt B0 PLEFE 5574 o

M2 F o 42k 8240 MBS 37 520200 5 ¢ BiTE kT
FE 6 AIRES BBl o B 22 BoR T BT € TAHIN L v (3N R
LEH2 B

THA 20160 SHT LB TE AP B FREFIRE B2 A
FLAFRIAPPETTRALGS -

Akamatsu, T., Wang, D., Wang, K., & Naito, Y. (2005). Biosonar behaviour of
free-ranging porpoises. Proceedings of the Royal Society of London B:
Biological Sciences, 272(1565), 797-801.

Barros, N. B., Jefferson, T. A., & Parsons, E. C. M. (2004). Feeding habits of
Indo-Pacific humpback dolphins (Sousa chinensis) stranded in Hong Kong.
Aquatic Mammals, 30(1), 179-188.

Chao, N ; Chang, C.-W ; Chen, M.-H.; Guo, C.-C.; Lin, B,; LIOU, Y.-Y.; Shen,
K.-N.; Liu, M. » 2019. Johnius Taiwanensis, a New Species of Sciaenidae from
the Taiwan Strait, with a Key to Johnius Species from Chinese Waters. Zootaxa,
4651, 259-270, doi: 10.11646/zootaxa.4651.2.3.

Hung, S. K., & Jefferson, T. A. (2004). Ranging patterns of Indo-Pacific
humpback dolphins (Sousa chinensis) in the Pearl River estuary, Peoples
Republic of China. Aquatic mammals, 30(1), 159-174.

Jefferson, T. A., & Karczmarski, L. (2001). Sousa chinensis. Mammalian
species, 1-9.

Karczmarski, L., Cockcroft, V. G., & Mclachlan, A. (2000). Habitat use and
preferences of Indo-Pacific humpback dolphins Sousa chinensis in Algoa Bay,
South Africa. Marine mammal science, 16(1), 65-79.

Lin, T. H., Akamatsu, T., & Chou, L. S. (2013). Tidal influences on the habitat

use of Indo-Pacific humpback dolphins in an estuary. Marine biology, 160(6),
1353-1363.

\\?{y
—
[



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

N Y

1.

Lin, T. H., Chou, L. S., Akamatsu, T., Chan, H. C., & Chen, C. F. (2013). An
automatic detection algorithm for extracting the representative frequency of
cetacean tonal sounds. The Journal of the Acoustical Society of America,
134(3), 2477-2485.

Parra, G. J., & Jedensjo, M. (2009). Feeding habits of Australian Snubfin
(Orcaella heinsohni) and Indo-Pacific humpback dolphins (Sousa chinensis).

Reef and Rainforest Research Centre Limited.

Parsons, E.C.M. (1998). The behaviour of Hong Kong’s resident cetaceans: the
Indo-Pacific hump-backed dolphin and the finless porpoise. Aquat Mamm
24:91-110.

Ross, G. J., Heinsohn, G. E., & Cockcroft, V. G. (1994). Humpback dolphins
Sousa chinensis (Osbeck, 1765), Sousa plumbea (G. Cuvier, 1829) and Sousa
teuszii (Kukenthal, 1892). Handbook of marine mammals, 5, 23-42.

Sims, P. Q., Vaughn, R., Hung, S. K., & Wiirsig, B. (2012). Sounds of Indo-
Pacific humpback dolphins (Sousa chinensis) in west Hong Kong: a
preliminary description. The Journal of the Acoustical Society of America,
131(1), EL48-EL53.

Van Parijs, S. M., & Corkeron, P. J. (2001). Vocalizations and behaviour of
Pacific humpback dolphins Sousa chinensis. Ethology, 107(8), 701-716.

Mok, H.K.; Gilmore, R.G. Analysis of Sound Production in Estuarine
Aggregations of Pogonias Cromis, Bairdiella Chrysoura, and Cynoscion
Nebulosus (Sciaenidae). Bulletin of the Institute of Zoology, Academia Sinica
1983.

Mok, H.-K. ; Lin, S.-Y.; Tsai, K.-E. Underwater Ambient Biological Noise in
the Waters on the West Coast of Taiwan. Kuroshio Science 5-1, 51-57, 2011.

Mok, H.-K.; Yu, H.-Y.; Ueng, J.-P.; Wei, R.-C. Characterization of Sound of the
Blackspotted Croaker Protonibea Diacanthus (Sciaenidae) and Localization of
Its Spawning Sites in Estuarine Coastal Waters of Taiwan. Zoological Studies
20009.

Shashdhar Siddagangaiah ; Chen,C-F; Hu,W-C; Nadia Pieretti.(2019)A
Complexity-Entropy Based Approach for the Detection of Fish Choruses. °

AEL R EAEETE 2001 ABREAEE B ERRESTEE -
2001 # 12 % 26 p > B~p
https://www.oca.gov.tw/ch/home.jsp?id=3 16&parentpath=0,294,315 -

\\?{y
—
[\



- REIRFE mRB TR



1T %24 35 R %‘
524 iﬁﬁxx B R T AR A T

BEBRWTH0I2A%

BHMEBRNERADERZE B
M%ﬂi%%%ﬁ%%J%ﬁ%%ﬁ%
B2

AEAMBHRAEIIIFI2A078 &
116124068 1

FEENSFRLE AR

TERBEIIISFI2A88

109.12.3,000

1-1



IT B FID'I”&}‘E,'1¥ %‘
i&%#xx BB AR TR Bl R

BEBMTE02AE
F1E#£127

& A BRI A RN 8] R
a0 23T R 2RO
EE CHEL
T M OB KA KRERAILE
FERBRT L

1~ KE P KEREFE-RiksHE (NIEA W022)
2~ FERIFKFE (R4 B8RAIRAKRE) @ TERAAEEF £ (NIEA

W109)

~BEEAKPEEERE T E-ETEE (NIEA W203)

S HRREIREY KPS ARE B R EE BARBH E—103°C~1057C &)
(NIEA W210)
RFER KRV EEREBRBFEEERAFE—103C~105C2% (NIEA
W210)

~ KB KEBMR Ak (NIEA W217)

C BB K PAEEERATE-DLEESE (NIEA w223>

v BERRVESR K PSRRI é*ifxx/ﬁdﬁ/% Kot R R F &M A E (NIEA
W305)

SRR SRR BB R BREKRBI T E— KRR TFRIL
F3gsk (NIEA W306)

SR KTER AR S MR B AR 4R BREKRBI T E— KRB TFRIL
kg k (NIEA W306)

CAR D KT AR BN BR AR 4R 4R AAREKRBI T IE— KRB TFRIL
H3EE (NIEA W306)

CEE I RTER SR B R BB AR BRI R — KB KB TR
K& (NIEA W306)

AR KTER SR R B AR BRERBI S R — KB B TR
K37k (NIEA W306)

VR D K TR GRS SR AR 4R B BARBKRBIFE— KA BETFR
W3tk (NIEA W306)

BRI KFER AR SK SR B AR 4R ARERRI A R — KB KB TR
A% (NIEA W306)

& E- A | #E 5 5 3 ER ¥ 7meg‘é|Tgm%n%
(BHEAKEKERMESEF2E Htbrzn FEHERRE %ﬁ]mﬁ%ilﬁ 1)

107.12.3000

1-2




AT B Fm}/& i)%’f% %‘
54 iﬂ,* B AR TR Bl A

BEBMTHOI2A %
$2E £128
T O$E O KEKEKBIEE
A TABR L

16~ 8 KF B EAMEAETRAF & — RIEBLSTHE F44 5 : (NIEA
W311)

17~ B RSB RBEAFRAT 5 —RERLOERE F4H4 btk
(NIEA W311)

18~ B KPP 2B AMEAFTRAT 5 —RERLSTHRE T4 4 LEE
(NIEA W311)

19~ 85 K S BRMEALERAT 5 —RIERSTHRR T4 A% (NIEA
W311)

20~ 48 KT 2B AMEAEARAF E— R ERSTRE F4#4 k3% (NIEA
W311)

21~ BT AKT 2B RMEAEFRAT £ — RIERSERRTE4 k3% (NIEA
W311)

22~ 4R RF LB ARMEAERRMT E— R EiRSERE T4 AL (NIEA
W311)

23~ 48 KY 2B AMEAERRT E— R ESERR T4 AL (NIEA
W311)

24~ 8 RY B AMEAERMT A — R EISERE T4 %% (NIEA
W311)

25~ 883 RF B AMEAERB T A — R EESERE T4 %% (NIEA
W311)

26~ S KT LB RMEAFRAT K — R ESERR T4 8% (NIEA
W311)

21~ % KT 2B RMEAERAT , — RIEFRAS ERR T4 k8% (NIFA
W311)

28~ M5k RF B AMEAFRB T A — R EISEEER T4 k% E (NIEA
W311)

(Bfok Sk MBI R AT > S sma L x APELLTET

107.12.3000

1-3




1T B Fmi/&i/%’f% %‘
i&iﬁjx Al AR TR 3R

BERRTFIIZASE
3R £128
I A OB KEKEAB LA
FETRAB AR

29 ~ PRF B EMEAERB T E—RIERSTRERE T4 %L (NIEA
W311)

30 4% KY LB RMELEWRAF 5 —RIEELSTHEE T34 it (NIEA
W311)

3~ I RFEBRMEAEFRRAFT E—REBLSTHRE T84 %5 (NIEA
W311)

32~ NAES T KPNE&MRBI FE—tb &k (NIEA W320)

33~ ANABEE 1 KT MBS MRIBI F ik -APDCE AMIBK % BB F Rl s ix (NIEA
W321)

34 ~ 7& DR P RARBI T A A A RR T RYEREE (NIEA W330)

35 » DR P AR R /71':—__ T bk (NIEA W404 )

36 ~ E BHAHERA 7114’@%%*&5&'173'%—’77\%7%)?{% 7% (NIEA W408)

37T~ HAERE K P EREMABI F E-n L E % (NIEA W408)

38~ BB KPRBKRB T E-FEEHTHEE (NIEA W413)

39~ EHEELER : K PIaEET AR H ik — 8T B A& (NIEA W415)

40~ GBABREBR K PABETRR T E— 8T R &E (NIEA W415)

41 ~ BB R K PIRBETARRI F 75— 8 F B 45 (NIEA W415)

42~ DHEBR KT ERHEEE RARR S E— &k (NIEA W418)

43~ BRAE KV IEREMBI T E—mE 255 (NIEA W422)

44 ~ HR K P EMRB FE (NIEA W423)

45~ SBEFIRESESH (pHE) KX 88EFREEHES (pHE) R FiE— Sk
(NIEA W424)

46 ~ EHEERER K P EbAR B F k- kB s/ A £ &/ (NIEA W427)

47~ 485 L K P E R A \%hﬁwf/éﬁi‘?ﬁ/% (NIEA W427)

48 ~ ity - 7J<‘i’5ﬁ'fb45]}fxx@]7f% T ok EE (NIEA W433)

49 ~ BB D K P ER AR ik —iE 4R 42 R 5‘&14b%}?-§"-"&4ﬁiﬁ% \
(BEAKEKERMNBENEFIE > Btbr e EEHEAKRE

107.12.3000



ITEUR BB AR R &
BEARRA T MAEF T B
BEBBRTHII2AR
FAR£I2R
O 38 B KREKRERAIE
HTIEB A

50~ TEAHEABRR K PAHELE AR DAHELE RARBIH R — 4B R A Nb ik
(NIEA W436)

5l ~ AHBREE R K PAHERE RA R A BL B0 RARBI 7 ik — 4R B R A E 54775 (NIEA
W436)

52~ AR P AKRFRAEMKRR A E—FEYLL &% (NIEA W448)

53 ~ BLEGA @ K P EUK BB F ik (NIEA W451)

54 ~ BEE I AKFIEEMRR Y E—TMEE (NIEA W455)

55~ ihfis (ETkdbE4) | Kb dlskBlrEt— 2 REREEE (NIEA W505)

56 ~ EAEMIEAE - K P EAERBI A E— TR EREE % (NIEA Wh05)

BT ~ wEdfam RS © K P ibASARR ik — E KR ERESZE (NIEA W505)

58~ AILF A E : KV AILEAEHKA FE (NIEA W510)

9~ L2 ERE I KFPILEFE AR T E— 44847875 (NIEA W515)

60 o3 HETILEEAE 2R RAEABETKPILLEAERA T 2 — E4%
éri@im & (NIEA W516)

6l - L2 ETA T KPS TR ZHRB I £ — THX T840 55 (NIEA
W517)

62 ~ Ex#E : K P LAEMRBI A E-o LRk (NIEA Wh21)

63 BEETREEME I KPREEFROGERB(FHETHME )RR FE-FhH
B &, (NIEA W525)

64 ~ 487 e 1 K P LA K MR AR R AR/ 4 s Rl & 5 (NIEA W530)

65 a - ZH/E  AKFTHBRAEERMFI E—RIB-REER " [EEWE/E
FI4eEn % (NIEA W605)

66 B - ZHxE  AKPTHBRAERERAI E—RAB-RBER/RMBEIFIE/T
FHRaR %k (NIEA W605)

67 W3 E : KV ABRABERBF X —RMB-RBERAMBEHEEFHHT
158 %5 7% (NIEA ¥605) I

45 wok BRI A B F ) 2 ¥ clRbicuZ 12 lm

(BHEAKEKERMIENEFEOE » EtbxeFHEHEALKRE e

107.12.3000

1-5



ITH IR B IR AR & E
FAMRA K AHTE 8] F
BEBHBTEI2A%E
FOR£12E
o T fF B KEkEHAE
FTIEE Ak

68 R4FE KT AMARERRA T E—RMB-RMBER /I EVE EFiHR
18678 %% (NIEA W605)

69 FMT4FE KT AMAREBRA T X —RB-RBER/GHBWFEETFiH
168 7% (NIEA W605)

0~ RHGERESITEY-RME K PHBAEERR Ik —RB-RMEER 4
A8 Wik, E AR 4a R & (NIEA W605)

1~ RBEZREASTEY-BEARME | K P AREE ERBI Tk — kA8 -kig EE
/ RABR &, EF iR ER %k (NIEA W605)

T2~ BEHBBREATEN 2,4 —FEH KPP AERAE MBI FE—ikta—kim
B,/ RABE ¥ 1&,/E A8 %E (NIEA W605)

T3~ BMBHBREATEN 2,4 —FBEH K P ARAELEHB FE—ikta—mim
BRABR AR, ST A8 B% (NIEA W605)

T4~ BBHRETEY 4,4 —THHEER KT EREE BRI F ik — kAa-ikie %
R,/ /AR &, ETFHRAER EE (NIEA W605)

O~ BEERESTEY 4,4 —FHE KPP EEREERD FiE— Rtk %
BRABR AR E TR 2% (NIEA W605)

6~ HAMBRESTAY AL -FHEE KT H AL E Rk — ke B
R,/ /AR &,/ E TG %% (NIEA W605)

T~ F/ KRFABRABBERA T Rk —Rie-RIBER/AMBRIIEETF RIS
) %% (NIEA W605)

T8 lﬁ,ﬁl, 1, 2-m R TIE © KPAEHEMEA BACS MR F ik — R AW, A 4887
H 35

19 L1, I-ZRTH | A FERFRFRACSWRA T % — R A AR
3% 5% (NIEA W785)

80~ 1,1,2, 2-m ATkt © K PAEHMF SIS HR F ik
g 3t4% % (NIEA W785)
(BHBKEKERABEINEFOE » Aibirie F0EH 0K E B

107.12.3000

1-6



ITBUR SR &
REARR B TR TE 8lR

BEBBTHI2AE

FO6REI2E

HF O O OB L KB AKEKBE
FERB R

81~
82 ~
83 ~
84 ~
8o~
86 ~
87~
88 ~
89 ~
90 -
91 -
92 ~

93 ~

L, 1,2-Z ROk © KT HEERARICESMRAF R —RAHRABBHYE

4% 7% (NIEA W785)

L1-=FA-CAR T RPEHMABACSMBR T E—RAHI £48E ¥

g 3:4%7% (NIEA W785)

L1-— R - K EHEHERBACSWARR T — R AR AABR G

&% (NIEA W785)

L I-ZRTHK KT IR RACSWRA T % — R AW RA8B AT Y 3%

&% (NIEA W785)

L1-=—8A% - K EEEEBICESWRBIF ik — R A/ AR g

&% (NIEA W785)

1,2, 3-Z 8 Ak - KTEHMEE RIS WIBRR T E—RARKIR SHEREWY

4% % (NIEA W785)

1,2,3-Z R K FIBHA M WA T % — R AHR A48 K 38

#&7% (NIEA W785)

1,2, &-Z F AR : KPR MABICAOMRAF E— R AW A4 T

4% % (NIEA W785)

1,2, 4-Z 8K P RV EE A RIS WRB F L — R AR, AR G

#&7% (NIEA W785)

1, 2-Z RO KT M BRICS YR ik — R RIS R b Gk

#&7% (NIEA W785)

1, 2-= RA K K P HEEA RAC SRR 5 ok — R AL A8 A7 T 3%

&% (NIEA W785)

1, 2-Z 8K P KPEHEHARICSMRB T 5 —RAHIR, A8 R WG 8k

7% (NIEA W785)

1, 2-=38-3- AN © KPR AL A YRl ok — R AIEIL AR

%34 (NIEA W785)

(FHAEKERAEINESTE > L FHELRE BclHER S
e

g
TR

1-7

107.12.3000




AT R B 3 P 36
BHARRA T MAEFTE & F
BEBRTEI2AR
FTRA£12R
F T O A KEKERBLE
FAABRI L

94~ 1,2-=08 The * K PHEHMA MACSMIRB F ik — R AL/ R0 Y i
% (NIEA W785)
95~ 1,3, 0-=ZFAXR KRFELHEABRICSMRB T E— AR BRI Y
1% % (NIEA W785)
96~ 1,3, 5-Z 8K KV HEHMABILS MBI F 5 — R AL FA8E WY
%% (NIEA VW785)
97~ 1,3-T =M : R P 1M A RIS MR F ik — R A HE4 /A48 B 47 g 2
7% (NIEA W785)
98~ 1,3-=—R A KFEHEEFRCSMER T iE—RAHIR ARG
%7 (NIEA W785)
99~ 1,3-=— &K KV EHEEFMICSWBA F & — R AR, AA8B WY 545
s (NIEA W785)
L 4-=— 8K D KT S H RIS MRR T ik — R AR A48 B Y
7% (NIEA W785)
1-FER-RAR K PESEEA RCSMIRBI T R — R AL A AR A
%% (NIEA W785)
Y 2,2-Z R A KPR A MG S MR ik — R AR A AR E
% (NIEA W785)
C2-RF R D KFAEEM A AL WMRB ik — R AR R ARG
(NIEA W785)
CA-BRATFT R KPEENAMACSWARR KR — R AR B4R Y
%% (NIEA W785)
CA-RF R KP B A RIS MBI T R — R A AR TRk
(NIEA W785)
S LR AKFHEEMA RS YRR A E—RAWIR AR T
(NIEA W785) :
(SEATRE®RANBR A FER - L F83 A K B oclHERIZIZ0R
HEELAE RS

107.12.3000




AITHIRIRIEIREE
BB E MBS TE 2 A

BEZBHTE0I2A%E
£8ELI2E

# T 8 3 KHAERAE
FE[TEB R K

107 ~
108 -
109 ~
110 ~
111 »
112 «
113 -
114 ~
115 »
116 ~
117 »
118 »

119 »

SR KPR AL SRR ik — R AR AR R AT Rk
(NIEA W785)

ZRSRTFT R KPS RIS MRR TR — R AW R B ML
&% (NIEA W785)

ZRTF R L KPR RIS AR R ik — R AR AR BT R
(NIEA W785)

IR TR KPR A AL A MR F ok — R AIER S AR T K Rk
(NIEA W785)

ZRMFTIE D AKFIEEEA RIS MBI T ik — RAWIR AR E %
#& % (NIEA W785)

ZRLH AR TR RIS YRRk — R R IEIR SRR B G R
(NIEA W785)

NRT =M - KRR RIS WA T L — RAMIR A48 R AT E R
% (NIEA W785)

R-1,2-=R.TH * A PRI A BACA WA T A —RAMR, AAa R E
#4&% (NIEA W785)

R-1, 3-8 Ak ¢ K PAEFHABICES MBI T R — R AW AHENE
#4RE (NIEA W785)

AR R TIEAE R E RS MR F ik — R A B A48 B AT G
(NIEA W785)

WRLH P K FAEE A RIS HMIRA T E — RAMIR S RABE AL R
(NIEA W785)

W AL K P A RS AR R ok — R AR AR R AT E SRR
(NIEA W785)

ETHAER D KT EHFMARICOWRAF ik — RAWI S RA8B WG 2L E 5
(NIEA W785)

(AT A EHAMBE BIE > Hinirie T8 A4 8 DolERIElER
TELEE " FARRAR e i

1-9

107.12.3000



TEIREIREE
R ER A ERARFTHE &R

BEBHTEV2AE
F9R£127

T O OA C KEKEKRBIE
FERB R E

120 ~
121 ~
122 ~
123 ~
124 ~
125~
126 ~
127 ~
128 ~
129 ~
130 ~
131 ~

132 ~

TR KPR BACSMIRA T L —RAHR, REEWY

(NIEA W785)

FAEZTRE  KFEEMABRICESWRA T E—RAHIR AR Y
k4% (NIEA W785)
X:§¢ﬁ%ﬁ£&mé%ﬁwﬁ%—aﬁﬁﬁ/ﬁm%ﬁg%

W85

RO 1 K PRI A PR F ik — R AR FA8 R AT H
(NIEA W785)

ERAR AR FEERARICSWRA T E— RRAIWIR AR Y HE
(NIEA W785)

Rt - KPR BACS YA T ik — R AR RAB AT G stk
(NIEA W785)

R A PR WA RACS WA T 5 — R AR A48 B E ok
(NIEA W785)

FUFI AR PR A MR AT ik — R RIS R AR ATE S

(NIEA W785)

FK KPR A A SRR Y ik — RARR A8 A T ok
(NIEA W785)

WE-1, 2- = BT M 1 K P AR A MR F ik — R AR AR
k4% (NIEA W785)

WE-1, 3~ = FA M ¢ K P IR IR MACA MR F ok — R AEI AR M S
&4k 7% (NIEA W785)

RFIR K PN AL MR T R — R AL AR R M T
(NIEA W785)

BOR KPR AL S ARk — R AR RAR R M E kR
(NIEA W785)

(S Sk B E R 108 » St $f Lx AR LT

1-10

107.12.3000



ITEUIR AR HE E
BRI R AT BB

BERMTE0I2ARE

108 £128

# T 3 KEAERAE
R RO

133 ~
134 ~
135 ~
136 ~
137 ~
138 ~
139 »
140 ~
141 ~
142 ~
143 -
144 -

145 ~

RETIT KPR ME RS WIRR ok — R AR R ARG i
(NIEA W785)

B FR-—IEZRTIR D KPIEEMA RIS WRR T E— kA4
A8 7 B 4R % (NIEA W785)

=0T =R — R KT RIL AR F ok — R AR A
18 & 7 G w4k % (NIEA W785)
REZBFR-ZATFIR (A0) P AFEERARICAWIRA Tk — R AR
/A A8 #7 B 4k x (NIEA W785)

B=mFIR-ZIRTFI CGR) KPR RIS PR F ik — R A
/RABEH
%1?#ﬁ%ﬁﬁ%k%%ﬁwﬁ%—&ﬁﬁﬁ/ﬁm%ﬁE%

W785

L2, 4-Z 8K 1 R ¥ FEEABICASWRA Tk — 48R W G ittkhiE
(NIEA W801)

L 2- = R EB AR - R ¥ FAER M A RS MRR F ik — RAa B4 G Gk
(NIEA W801)
L%iiii*#*ﬁ%ﬁ%%m%%ﬁm%%—ﬁﬁ%ﬁ%%ﬁ%(mm
W801

1, 3——)‘—%% PR FAEE MR RS WMRR TR — A48 B A E 4506 (NIEA
W801
L#;%Xrm?#ﬁ%%%%m@%@w%&—ﬁﬁ%ﬁﬁ%@&(mm
W801

2,4, 6-= REy KT FAEHEMEA BICAWARRI F ok — R AR A Y

(NIEA W801)
&&;i%!K##@%ﬁ%%%%%%ﬂﬁ%—ﬁﬁ%ﬁ%%

W801

(é%m%*%wwﬁaﬁﬁnﬁ’ﬁmﬂﬁ$@ﬁg$§g

1-11

107.12.3000



AT BURR B IR AR 36 &
R BR T RAEFTE 8l R
BEBRTHOIZAR
Fl11E£128
¥ O OB OB KEKERAE
HEIRBE AT

146 ~ 2-F.8 - K ¥ FIEE A RIS Tk — A48 B 4 G 4% (NIEA
W801)

147 ~ 2-m By - K P FAEH MR BACS MR F ik — £48 8 4 #4455 (NIEA
W801)

148 ~ 4-mg KBy - K FEH A BACS MR F ik — R 488 # G &% (NIEA
W801)

149 ~ ZRE - K¥ FEF A RIS MR F s — /488 45 4 455 (NIEA
W801)

150 ~ B @RER - K P FAEHERBICS MR T E— RABE MY i
W801)

151 ~ B @ K FIEHMR MACSWARB FiE— A48 R A5G #4555 (NIEA W801)

192~ A _FET REBXMA_FHTHEARXFTE(BBP) : Kb EIEHMALEILOY
MR ik — A48 B 4 8 k4R % (NIEA W801)

153~ MR -_FRHR-_(2-TEATA)BEXIMA_FHECLTEDEIP) : k¥ EEHHEAE
WAL MR B ik — RAB R AT E %

154 ~ #R=—F 8 — L85 (DEP) K ¥ F B4 AH RIS WA R F ik — RABE 47 4 3
#&7% (NIEA W801)

155 ~ #R=F 8 = T&5(DBP) : K ¥ FIE4H A ML S WikRl 7 ik — A48 R 4 4 3
#7% (NIEA W801)

156 ~ # R =—F 8 = FE5(DMP) : K ¥ FHE 34 A M5B ik — A48 R 4 g 3
#&7% (NIEA W801)

157~ #r3R = F 88 —F &5 (DNOP) : /K F4E 3544 A M AL A kBl
#4%% (NIEA W801) -
(BHAREKERMNBIEFIZE > AeEeFEERRARS

107.12.3000

1-12




Ei]zmi/&iﬁf{¥ %‘
}faiﬁ,*xz R AETE 8 R

BEEMTE012AE
F12E8 #4127

o9 O$8 A L KEAKEMBZE
FERBRAE

158 ~ B K P FAEENH RIS WIRR F ik — R A8 & 4 E 3454 (NIEA W801)
(RFzEH)

Hibixrie$IE -
1~ R TEAMR S JBAE A A F NS R PR AR Z AR ik o
2~ HFTFAKRBEAEZINIFIIALIBBERETELITI07T7833 2 912 s

107.12.3000

1-13




ATHIRBRIBIREE
bR AT & B

BEBWMTEOI2ARE
F1A#3E

WERE LM BRABRMA RN NIRRT
A

Ab 0 IR R 23R4
WEBREEE HEAL

T M OB ERARAIR
FETRB Bk

1~ BEREEFHRAMBRE PR E P RKT LB RLEE 2% Fik
(NIEA A101)

2 MR BEPHRRT LY R EPRRT M RER L EE 2 BE ik
(NIEA A101)

CEATAARE R L ER AR Rk — & B akor (NIEA AL02)

CERTeBEmo (PN2.5) (BF#R) @ ZRF8Eck (PM2.5) ®RAH %
— F#4x456 (NIEA A205)

S BRFRARTES (BERIE) A TRIKS LY E SR E— B g
g k% (NIEA A206)

C ERFREREIACEY  ERATRKTEMZE 85 BHBRE— KX B
2 XBFRYEEE (NIEA A301)

CHERETE T AR HEREE T AR ZARE R —sEE (NIEA A408)

C HEREETRALY (BHRT) HRTETRAH A GHKRA T E— 4
B8 o #r4&ox (NIEA A411)

> #in;éiéq’iubﬁ CHEREE F AL 8RB R — s bR L &% (NIEA
A412

CHRETET A (AERIE)  HREE T A LA A SR ok — 3k
DRI R ~ RSN RE ~ Bk (JEasitEanshik) (NIEA A413)

CHREET R bR (BERIE) BB P A bu 8 BaREE — ko
HoM 4 s ek (NIEA A415)

CERF_AMS (AHRE)  ERP_AFATGRSR I E B RER
% (NIEA A416)

CERTFAREMY (AFAE)  EATFTRAY 8 HKRBR I E LB EE
(NIEA A417)

~§ﬁ?%%(é%wi>:£ﬁ¢%ié%ﬁ%ﬁ%—%%£ﬂﬁ%(mm
A420

=, /= a2k 5 4 23 2 2 | 5%?‘% 2 .
(BEEZRMAMEE B H2E > Htbirie EE m*ag%mﬁ”;%ﬁﬁ

£
i B E

107.12.3000

1-14



ITEIR BRI & &
RO AL TR 3R

BEBRFTHOI2AE
¥2H #£38
¥ T M OB EARRE
HETE B BRIk

15~§ﬁ¢—%%%(€%%i):ﬁﬁ?~ihﬁéﬁﬁwﬁ&—ﬁ%%%
(NIEA A421)

16~ ZRPTAA ZAFTRARBRZIRAT 5 — BB ERKEBTFRV4AE
R Bk (NIEA A425)

1T~ ZRF AR ZRT RABRF & — 5B/ 5 kB % (NIEA A426)

18- BB EEFAR (AHRAE)  HREE TR BRAF 5 — BB
(NIEA A432)

19 ZRAPRAK (AAHK) ' TATERBBIRA T E— BT By TLEE
(NIEA A435)

20 ~ ERCPHEL R T BB 2T A — TR ELEE (NIEA A435)

21‘§ﬁ¢%k§(%&):§ﬁ¢ﬁ%%ﬁzﬁMﬁ%—%%%ﬁ%§&%
(NIEA A435)

22~ ERATHE ERTBRBBMIRA T E TR EEEE (NIEA A435)

23~£ﬁ¢&k§(§&ﬁ):£ﬁ¢&%&ﬁzﬁm7%—$%%ﬁ%§§%
(NIEA A435)

24~ ER VAL ER T BAABBMZARA T E TR M EEEE (NIEA A435)

%~#ﬁ%ﬁ#—imﬁ(éﬁwi)1%&%%?*%&%@%@%%—#%
B4 sk (NIEA AT04)

%\mﬁ%ﬁ¢#?%%ﬁﬁ%%%(sﬁwi)=#&%ﬁ¢%ﬁﬁ&é%&
I TR EALE M S B A BRB T - R L KGR TREAE (ST HE)
(NIEA A723)

m\ﬁﬁ%ﬁ#%ﬁﬂm%%(éﬁmi)2%&%%?%%@%%%&#?%
BRI HEE A HRA T A% b KI8T e@alE (5F6%) (NIEA
AT23)
(BBEZFARAESNEFIE » At e FEE AL E

107.12.3000

1-15



ATHIRIRIEIRE Z
En iR AT B

BEZTHI2ARE
F3AH£3E
¥ T B 3 AR
WAIEB R

28~ EA P AIAM | EA TG SIS A TR FE (NIEA ATA0)
(XTFZEH)

HpiEe 5
1 73 =T A MR PO AR P A B 24 S M AR A Z MR o :
2~ T FRARBEAFIUIFIALBRZ R4 F F 111710778358 & 32 [P LT S

107.12.3000

1-16




ATERBRIZ IR E F
B iﬁ#ﬁi Al R AEF TR BB

E/&%}'&* POlZA%L%
%1518

W E LB BEHNBROA RN IBRRKE
BB E Houk  RILTWI RE25R5ME
MEBREEE HEEL

OO OB CREARRIAE

FEABRF L

1~ —f3RBERE BT RE 4 & (NIEA P201)
2~ BlEFRSE | BESTREH % (NIEA P201)

3~ 4&5§°“L D IRIBERIAER SR A0k (NIEA P205)
(X TFZEH)

ﬁm1£$@'
CRHTTEARA B A AE NS RMIRAZARB F ik -
2 HTFEKREAEIFIIBIBBERET %1117107783%&%&;@

:br—x:

_é_.ﬁslré”hnﬁ

107.12.3000

1-17







& AL BAEEETRLT

WL R G

BAL wigm

[
PR

A &
T e gz R
Rl - o
v S« SR PR
A ¥ & @& = Nl
£ F R Am B 4S5
7l i R - = N
- e i 83 298
& 2 7T P a8
o &
7 = % £ o, =
N + 4R #H 8
-~ ; ; *
RS
i A & i
i 2 #
& é-%‘i? £ 40195
gws S A yiie %

1-19



@ F1XBAESFIT
Wi l3REER

R |a B85 1 ¥1fgdy® i 1
EFFEIET AP B E~E S

e, (R AR
: NAN KAI UNIVERSITY OF TECHNOLOGY

mi&u‘m%
B4 RES ANTERE rokE & A
B RBE F B A EAR
=4 IEIRRPE A==
BB P AT R AR T 4
HEBAEEAKEER RS TR

phaE
SRR T8 é lé)] QA

}’t

1-20




@ 1L BAEGHAT

¥
e

B

AN

\

PLFRAR AFFRPEL gL

PLEFKE

Chung Shan Medical University

$£$4ﬁ%§ (106) % 5 % 0095 3

2ok ITFE ANPERR 82 £ 7 A 30 8
AR AMBEHELR SERBRERE
BETRY REMBTHEIAZRT BL2L S04 3E

‘Upon Recommendation of the Faculty of
the Depariment of Biomedical Sciences

has conferred upon

WANG, YAN-ZHONG

the degree of
Bachelor of Science

With all the honors, rights and privileges thereto pertaining.
Given in Taichung City, Taiwan, in January 2017.

wE B &

i ¥ 128 :

SID 0017082

1-21



LS ST

Wi |5y 2
BAL | B REE

R
=
o | e
|4

P LA B REASAETETRE AL

SR (FEA2ET 2P 11 #~84
R L FeWhE E-Bune
+ (110) %% 0536 5%
5 WEBHR: RBE S £ 11 A 2]
FHE B s

TR BEHEB B BEEDHMBEEREE
B+ B FTRAREE LTS EARKEABEREUR T EIRERT

#F B2 ETBM L EE

e RER RS

1-22



3,
PRARTRAF RFLEDEAR AR

|
, ey
Y - ‘, . TR S5 o ;& t E’%ﬁlﬁ'iﬁ;-ﬁj’g;‘,,lgﬁ 7 R —
1 '?‘-‘Lﬁ‘ Eﬂi IF#:‘ 2 ﬁ—'; _}_-"g"ig.?xl‘gﬁ (2016 L ( 016 2017) A /ﬁ,#‘%
(2016~2 3 )r e REORRER R AR £ R
~2018) ~ 3 7fi"\ 5B % 2V (2019) A
N s 5 4/}- B &% B op s .,
2| 451}ﬁ?iﬁfﬁo MR L AR AEEAT
28 jl";}’ N 2 X - e Vi
3 TEA LD (5;;)16) BEERRR 2R (01)
£ o B TR S |‘:m o )
’]‘;Lf ] 'é’":‘:ﬁ (2018) ‘“;mT 3 :‘i%ﬁ w El éj\—lz > iul‘,ﬁ (2()17) N rg 7};_.‘ 4 El N
| &5 } IR g / l. i RE 2L ERT PR (2020)
4 4 “E Zag) 3 =
% % ; Y RlER o B AR & 25 (2019) B (v ¥ L
& >3 AR (2020) ~ kg R e 1 E R
4 P @?QZ\ J v R JA’_ B 8 ?I 5 ij”;ﬁ (2020)
e F R L c AR K TP .
s | EHr |mARL L AR &HEE(2016~2018) ;;;] 2T (2016 ~ 2017) ~ & % @7OF
A x40 B & >3 P
AT EE LR 2P AR (2020 f o R 2390 (2019) ~ i %
4 & Yk BRRE 2R EERT VR (2
oV RT R o I AL (PR (e F "5 (2020)
BRRLELR L AR TP F TV HQ2016 ~ 2017) ~ & % @mF
6 HERE . 55 A r’]‘é?ﬁé} (2016~2018) ~ F L4 45 B & > '
#%Eﬂfﬁi&ﬁ—#i‘ﬁ’ Y rg% ~ 4y ﬁ‘?}_‘:)llﬁﬁ (2019)\
(2020) 7 28 7]2‘\‘:) ﬁ (2020) /‘E ’[Eﬂb /}fl—k }_- 3—»\3 ?f T FJ" ﬁ
7 ’%E’ﬁ 1:&/‘3_*.%?% J ,% rg;fi“#; 1
. e e B 298 (2019)~ ip £ 577 %
RE 299 [
— R o (2020) /‘E ’[Eﬂb /}fl—k }_- & ?f ;rl ﬁ (2020)
8 ?J i’ﬂ‘}}u 1 # /“3‘_} ﬁﬁggs;.: IE'J&;‘.% ° rg %J—‘\ JQP ﬁ —Q i ‘—E)l"‘:ﬁ (2019) N % a o o w
B 2923 (2020) BEFFYL RS
. 1 £:5 F g o op|
9 i A ERORE RIS e rgyfi—:ﬂ B % >80
28 N ) i 2 e
R% 2995 (2020) p (2019) ~ i ¥ AL 15 4
4 £ 5 FERRE RIS VA )2 o
0| 283 |oou Plicsk o ja b2 K 1 (e R (T (2016 ~ 2017) ~ b % F =
TFEAR % 2T AP (2016) ~ & S @RIRELE AETE
(2016-2 FRBRRARBE R &Y
~ 018) rg%«]-—\_l}pﬁ i)”] ﬁﬁ (2020) v lreEwm
a= 1 4/}- -/E} F &3 =
11 b= s AL BRI E RISk o rﬁﬁi—\ﬂ B 220
o~ R ' L o) W
R% 2995 (2020) p (2019) ~ i ¥ AL 15
" 1 &5 F gD pl e N
12 /—»’:ﬁ“’a‘. VR i g‘_p_/E‘J“é;_,‘Eﬁorgﬁ;L_"ﬁ,Lﬁ f‘_ 'ﬁ
; - ) 7' 2 >
R 2% 95 (2020) p (Q019) iR FHL IR
" 1 #5 F 7 %
13 | #sek = ‘ RN SR S
) F ﬁ JA_ 24 a2/ W
B 9 7295 (2020) A (2019) FAEIEERA
1 &5 F IR g ,
14 | tke ¥ A ERIRE RESR o B Rk Rk —
" |2019) FAK R (2018) ~ & 1A 290
, 1 &% F gp ke pla
15 ) AER] A ERRE PSS o A R T > ,
i LHOREER S (2019 B4R 2

g,:l‘gﬁ 2019) ~ 4 % ST e
(2019) ~ i £ F A (T ¥ 4R & > F a0 5 (2020)

1-23




-gF —7’%“ ’ ﬁ o g. ),ll éﬁi"]
D""‘—‘,llé
7 — %‘%f ﬁ ,;u] /ﬁ, Gwézr;;,.ls
SR i iﬁﬁ‘EGﬁ\Z‘Vgégi)fﬁ 2)
kT EE TR AR o ]
(LENER) E4 éé\zo(z%)i
. , /@ ¥ xg_f_rﬂ—‘,.lé
TREERLAR BE "EGwo 3=
(%5334 0) ¥ ;ﬁaswaogé%)ﬂ: 2)
TEETRAR o RIS IR
(%A% H) AR GWO (2=%)
TEREETRAR T B B BB B RO
(¥4 F) BEE i it GWO (6% 3% %)
k™ %%{SE%'J& A P BB REEFET IR
(BENEH) T¥ GWO(2%)

1-24




1 sFEERA
A7 (BILBUERBREGREREL) - EREIEER - GHEEEE X

HEHER -

HESALEFERRATABKRE

e | mTE e Ay
B 0933100234 E-mail lantees @gmail.com
Getk | ALt R 2R —Fy 30 £ 8 72 5 B8 3 48
MR | W (8 dEERE | BET2E1 A 13 H
WA | AR B B fir
2 2 s
B BT ECAR |
o | WL o R 2
o B =TSO B R BT i
Ll — BN BOER | +/ﬁiﬁ%ﬁ5 TR
E2fr £ B e B2 — — DU 2R AR B
it
AN mEN v b e
kTl By T TIERZ s
——— B R A L R
E 05 FEZ 96 £ ﬁﬂ@é; SRR | R TR R e
K e R S s
& ;EZ§§ RIS B OB LS R E)
9% 2 HE :@%%&@ ey | TEPIHERRIER R i)
97 410 A o " N TR (L
W 75 925 o
ot St
= il
g | 974E 1 AE 5 SRR i T g —— %
e . ;
w |ormiog | OO RERR e et
RS B e R B R R
RFEIHE B%
. ;i;@' SECEBTEE | SR &AM TR Y
T (L Ha R
oL s | EEEAS
SEITHFE S | MPEAR | AR - R R e
10247 H o
s
10248 B2 TR TR (B ) &
gl | EFEEnE
g | TR ST et
10341 A% HEE NS | AR TEARFEE ~ HIY &R g HE

1-25




103 4 12 H BT E
fEfe
BIIBUABAN | . SERSUERENEwRE - BRI
104 -~
i BREE AR M EEIES

bt 5e

EIE

O —ZFK B WEME  FIEES0T

1.

© o

1L

12.

13.
14.
15.
16.

17.

18.
19.
20.

(ITHb R EE B SR REE R IMEYI e RS taRE () S
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AP B PARD AT 4 LT ARRZEF (Camphuysen et al.
2004) B EFEREREFFEZER 1L 2L R A LEFEFP
KETARRZFRIEXBERL LT RREEFR(H 10
) om AR AREY A RIAARFL L) TARZGFEIGR
bR h (B 1.52)c 4 ¥ae P BE LR BIERER 2 BN
# % (snapshot method) » ™ @& & Bt #c o

FEE A LR Y GPS B edrdy & 5T R 0 TR K P2 ST
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Weip 3l T % 2 je sk 4 (Aumiiller et al., 2013) -
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MTE R R T AR e R GPS R i AR

2-1



(=

SRELSFLALFPFAPZBAE S NECEB IR AR

)ik AL AR B

ﬁﬁ%ﬁﬂmﬁﬁuﬂﬁF#%Anﬁp;&E%@(w%153
) TR I E TR A R ER Y 0 FY RP iR 2
( Sutherland » 1996) & {7 « -k & &_L‘}EF‘? PR LT YR A P R
FREEE TR BRI B S A ARPFRE ERRESHE
AAEP ST Op gy AR RL PRSI TR RE R
FrReowRAAFERP R FIERAAFERVERDGTERREF
FEREBEEFER Lo wlivider ) FLAEAL DL B2 Bl -7 0 5%
BEFEPEKEY > DR EHDE L2 NROBRE BR -

A F e PLARITRERS TR A2 X E % K2 KT R
aie 123 a1 2RFUP AL SHAPTKRA 2
3B RE  AVTERTRBITREIRE 1 SR ERT > 1
ﬁ%i’“ﬂ‘&ﬁﬂ’\—‘i’%@t‘i‘}lé.%%ﬁiﬂipﬁé‘ﬁ“q?’éiﬁj‘fi?‘lé‘i%
X ETE FACR 1.5-2 -
KA AP
A RFATER SR 7"—»%&"?—%‘]’71”'?&&.*%_?2 e 2
PE IR RLFFECLTF b RFEF A H ARG E
TR ERFERP (¢ FREZR -FE - o TR T &P
(20) ol & (PR) ez 8775 21
REFER AL GITF REF IS EEREFTELT A3 E 97
i F 2. B R AP P ek 1.4-1 AT 0 KA T R BlACE
1.4-2~4 #551 o

E

2-2



3 1.4-1 2335 LT AR 5 A4

6 PP

’%}i.\’?'w'%‘*ﬁ w
= 2y R g &=
E#ﬁ,,,“ " —Q%L__E F Ry
B TARFR P RE SRR ed s
R E S 4 AR R U ~F R 2% @R A L)
FEM o
BA BT
93 i AN HiF a2 EHFA -
PEA AO2 ~ BO2 B 4 PREEREFE i)
S-S | CO1 h 1% P B A B TR R
RHEEPR LN HRBFRBEEZ 3 5Bk
WE - BEIHRA > BRI eE L FRE
Ei - A P CO1 h % F BB RRED S PSR R

B2 RF T A (e
5)e

BB b ATIR I 52

W 14-2 235 % K2 B §

e
™
%
e
ﬁ
b
=
ot
=

2-3




¥ 1.4-3 &3
|
ERERN A

HESERR3E
ZEAN BRERARBL

.
HE: SERK 35
ZE: BERBERIXTF

W 1.4-4 2375 % 2 RFEREAT LE

2-4



> ﬁ)?qf‘i FLEF?’ E.
(" )?\” Ef"' e

AEVTEE AR TARRES LR AR
FoRBPRRS G AR FREPRLL S R
FE o RF] N ETARSR > 4B 1.5-3

(CHp >z

AT ETrERLLEFHIPARDNL  BAEPY FREY
AR 2 A o N NS R B iE AR R 0 T 3
LT p A e oo A P LA RN LN X ELE T kAL
FALT R e BB AT S A HY A A Eardr S
e RAEG R ZARRBEEFL DS R 2 LRG0 R
%ﬁ%jﬁﬁﬁ%ﬁmi?pﬁ%ﬁﬁ’¥w4?L?ﬁ
o TF A ARG BEBRUEEITRL cBRBRARY 20 A4
ﬁtﬁuﬁiﬁk—ﬁ%%ﬁéiwﬂimﬁa

o

=

-

’ﬂ %&9

7_()

W14-5 RFR a1 ERLTLH A~C 31 E8RR2™% D3

2-5

ﬂtﬂ ay&mﬂ}?é%

&mvm\u

K

(‘l’f» fﬁ—}i }5"/49‘)‘5‘-

N\
=

g

\

o
¢
.

.@
&

N

%

= ?%Z 14
= g

Lo~

&l

#z_v._

» Jr T FE] 1.4-5 #y

|

Py

i



RBP4 G B REE S00 k0 s FF e pRAR
7 AR PFELRARL 5 R Y 4 F (on-effort)e § 4y & &uiF At
B AR F SRR BT OER 2 R
BRORER P P~ Ay 4 F (off-effort) s 7 o » R (v p & F 2
AR LAl N T | R 7 - MT“F pER o o 3G oy 4
2agvxyd R oo b B ARTAE R A 69 & (L)) P T AR
MbPAE 20 AP EKEERRE BROMEERE TS TR (F K
FoREAERCBRZARSANALAREFEFF)

N

g

v 4

%ﬁﬁﬁ%%’%&&r%mWWm;?
TBRRHFETEELUENEESR TS
TR IR e E 2 BHIRRR
B 7L o RIFFHEYET { 7 ¥
Bien@p R ) A AT D & 10 A4 EF2 gL P F o PEw s
BT - 2 HPH

B% % P ek e (7 ,1;# it » 20254 (Travelling)~ §. & (Foraging)»
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AEDLAAP s REFEFFLIPF BFEEFLIFE REL S
LA B IBR R EL Wi AeT
1 {4 252
(1) #fpesaen
a. M

AP FREENSL TR EMEFEER S 2B RE
(NIEAE505.50C) § 72 - xR it * $158 42k B> ¥ 45
A T PR (R F ST ¥ 0960058664A) R % 2
FHRIERFEHFED PR 2 kifdod 1420 5 - f %
Bo IL2 k% r PER CHMAY » 2 Fhe r KB ER S
% PARS HRE R Pk ok Y IR IOL A E
%ﬁ\‘:‘;J‘&o

b. #AE -~ k&
e F sk E s Bk E G LG > B 100 mL (ALK B R
PE AR ) MY 045 um g R T R o B 16 2 T T 4
FAB HirAgld > Pk E KRR FER i X
HEAER (cells/L) - FAFETIL LY Tp 2B ETS
v My E#E, (WL > 1983) o
2 1424 HBLR R R 2 H B R R

rEpE B AR E R

<Sm % & kT 3m (RE) -

<l0m |# & ~-k7 3m~ &k 3Im
<25 m %‘\.%\7};13111\,};1 10111‘}%/%; 5m
<50m |# & ~ kT 3m-~ kT 10m-~ kT 25m -~ AR 10 m

£ kT 3mskT 10m~ kT 25m s kT 50m
B A
AR Ap A & 2-5m st
(2) £¥%% a
a. BIHEE

<100 m 10 m

AP SREEINSL 2L kP ¥ Fa wplZiz-o By
B2 | (NIEAE508.00B) % {72 o 4 e p¥ it * 458 5k B>
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ToiEfps F A BT EARE(RE FF F 0960058664A)
ME 2 FHRBEFRAFREHE D Pk A2 kHdcdk 1420 5
- R yB 1L2Zk&E> PER v Mgy » R kikpms
ki ks (4 CH o X2 24 pER RS REEERD
ot 2 AR e
b. £%% ast
BARR TP o der 10 mL e fF 0 B 60°C
.pg%ﬂ%&g@ﬂi?xy)bﬁ,ﬁiiﬁﬁdﬂﬁgloﬁﬁ
:}é’—-,mgﬁ'»'g’l%—rﬁ" E - <) %HB"“"%F‘-'“?’%{)‘
Aoke AFrT EE > R B A g 5 2 3,000 2 5,000 g
oo 10 3 15 ~ 481 > B g F o F g ek F B 3
mL 2} FR s s kT Tem 2Rk F P s kLR &R
H 665 2 750nm 2 %k & 0 L % 4e 0.03mL1IMHCI % i8] %
At EATRIEH & 665 2 750nm 2%k fE 0 &
t :wm"“h Bk E kY EEFazz 7 E
(3) A#HL A
B FISN KRR D RypAE S BT HRE (R E
553 % 0960058664A) Rt 2 fFk B FE R E R B Bk R 2
«ﬁ%@1440ﬁ@@1@¢’@w%%%%%ﬁﬂmDﬁﬁ
(P ~®|BAg et 17 ) » 2> RRERE EHFLF éio
AR BP R AR LERTKEREFR
BT RERADERLI SR EEREEAHSL A ("‘1
paE o Rgarg g R E pgC/ud) -

%ﬁmiw’f | * Sbas g Pl e 3ty BEAHAAAZ N4

[

rE e ' (respiration) =( w5 ¥gdc4o % §F E-HILE K F F
/23R pE R
EA#A RS (NPP) = (kg B2 §F §F B-kagdcdnd
FR) /2R
WAHLAS (GPP) = ZA#2 A4 (NPP) + v iv®
(respiration )

2. B b gL F

(1) mEHE

AP SBRBRINNL 2 TR E M RR S 2, (NEA
E701.20C) {72 « 0 & sk & TR B IE 4 5
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(2)

(NORPACnet 5 # P % 033 mmx0.33mm -~ #* £ £ 180 cm ~
v i 45cm ) {7 ¥t g v i £ 2 (HYDRO-BIOS 4%
AN E) Bl B2 kE -
BHREFEEIFAEN s LR THRBEE LI HRES A
W E R L RIERA Tmo Bk T EES N o LB R
s 2 TEERREMES et S 4 WA AL
B X T AR et DARE G Im e £ LE e
tHE (FHFAARLEIM) £rise o

KT e Trdp BoRER T Tm e 3 & T AR R T A R
B R EARIOR R T TR R T oo RS I KA B R A
RGeS B e B AR R FLES 0 B AR R 2
BRBER S%Y MARB tRa Y kn o Fv IR TR AR
AR

i AN

TEFHKRE S F RSN 2ZEFRFS G 7 2,000 B2 B
Ao FMESR A REREAS L 1/21/41/8 8 1/16 2 B
Bdcs) 5 2,000 B 0 ¥z HiEI AT R FEE - ko
BisR eonigtiEc, 4 Uy L HE k3 AE (inds./1,000
m) cFFEETIERY TpABaETSy 7 YyRE, (WL
B0 1983) 2 Tigps2 8 | (% >2009) -
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3. ALY (EERE &)

BEdF A BEINNL2 THATAS ARS FHEELD
(NIEAE103.20C) F 72 o & Bzb3ordpif M3 2 & & 0 1Y
75 % 1 4+ 3% % B( Naturalist’s rectangular dredge ) B 5x5 mm>
fer F45cm v F 18cm A H R o Bl B TR AR
L PR Tt S & E R AR L S B = A R
Wiedr™ et o 1 5% BABS A ke 0 FHY KT
FEEFER

PEETL R 5T é:;‘%ﬂaié;.t (% >2008) ~ [ 5% L 2y

=, (po2007) ~ ST sERE ) (Mo 2009a) ~ TR
BRI (%2 xk&ii %) 5 (M-2009b) ~ TR d 2% 4tiE Bl &

(7% ’1986) SHAKS EEUI RE, (£%1997) -
TLMAT B P2 oy (F01996) ~ T ¥ WA EFE

(;uaa ’1986) TR LAk A B BE (358 2015)
TLA R EmE, (5 0 2007)

1. Bty (BTN )

NIE P R TR S rﬁg}%%ﬁ‘/“ LA PR J(NIEA
E104.20C) % 3 & %ﬁ—/éfé“}%’féi PR R P (NIEA E103.20C)

BEPEFORELS (BB HFPAR AL EIEFAE 0 £
CEAL TN pF I TR R - Bk RPN

R+ 2L Imp R el RPN FR2L P06

e A %V-"”’LJF‘]’ v BT dp RS LIS > U 5%A8 5 k5 SE 7

kiF o lj-’j%%‘?"'ﬁagﬁiw BB FRBEFET -

Bl AL F (W B E )RR f«’ﬂﬁ‘ﬁ‘ Mﬁ

TP PEF I TEFICEPR - BT EREZRSA RS LA R
Tl FEEEZ Imx1Im2 HFHki= (?ﬁéﬁ‘iﬁfﬁiﬁaf‘ﬁ Sk IR
FAE) 2L T ETEER - HE AT 243

ARSI AEE TR 30 om B FHE - FEL P BHE L &
iRy FEE S P FETY 0 R R SR
OS%AR B RS FikiTkG o By R S&R L LB EFHET -

PRETIL ST TR REF LA A ERE, (25
2010) ~ T SAps AURE BLEF L ) (A% -2005) ~ T oA R
BERE A AL (- ) 4 (Mm>2001a) ~ T 580 RRERE
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G (2 ), (Ro2001b) 2 T A E A TS (PR 2007) -
<A HF R

AP Y REIL L L CHRF S LA P AR (NIEA
1‘31()42()(:)‘7}’:T °*?J/§»%_“’/¥%3~T}$%I”“ LRE- B
mx Imz&HEEe f (FhRe FRRFFERNEFALE) > T
e et AT RN R F RS L
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PR R R FR SRy IR L ARE L
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BBt g Bheb ) 30~40 G2 s 0 phUR B BT RG T P 4ok

PASGEKE D BAR S AR L EERC RS

FoRplA S W 5 T1 S T2 T3(%1r'¥] 1.5-4) « 45 e 3% . ] 4 }@ﬁ'

Noeow o Apep LTS L s RREED L2048 0

PiTE 3044 FE ALY %?Iﬁ.b‘?—g:a‘ SRS 2 ‘?Pfﬁllfé_ Lo AR

%%@\ﬁiﬁﬁﬁ’aﬁﬁbﬁméﬁﬁaﬁﬁﬁ

A BN UOE PAEHEHYFHRZTETAGE PR

FTAEGY (SBAFFTRE) - <B*§%¢E*§?>‘<Sﬁ

AEWE) BEH R FTHERE Y FRFHREESIL A

Woplvy Py 3 kA ES2 @ﬁﬁguﬂxgwgﬁﬁg,
Bz d zf”]‘ff(z AR A )~ AR AE P HE P A (NMMSTP) &
PR IRAS S REFET Y S (ASIZP) ik A A R S T AR
AP BT o LRIREEFE - I REFA S D
4 P A Z»ﬁ%i%{..:gﬁ_m/w\ 7 % & % Primer6 enE A KEFo @
ES R R B(H) ~ 323 R g Ec(J)fodp i B A 47 (similarity) ~ 5 R
7 B R A4 47(MDS) ~ & # 4 47 (Cluster) ¥ » 12 i 7 f33% fi® 3
AR MY E- BTG IR LIHEZ T AP AGE 2
FhaPEo

(Z)Ad“Pz2 GfAN B

EREEZAFBE AR HRI AL IAPRR D AR T
B T2 3 B g (3] 5L Carl Zeiss stereo Discovery V8) ™ » i {7 45 fi
XV EE R G AELIERAGE R &
2 AR A~ 4E A B B 44 % L7 22(1988) ~ Ahlstrom and Moser
(1980)% Mito (1961) % ?'}]?% ¥ LN N R w= ' NN | E -
FOERRE R S EEINAGKRE F F e A B A fE)E Bk A F
’“9 BN HAEEAN  FAGEANEFLL L 2E 2 (1987)
vl 7 22 (1988) ~ £ (1999)% < )*k C R IR A RAI B~ R
S S BE R P * PR M BRI (F R LB
i %‘rﬁ“ )N E F Fme s T B fos F AL S TG F A o
hIRAE A RS E B R AR I B BB &R E
TR EHA LT RS ARIEES P FEER- I8 B4
i£ 7 DNA X P~(Extraction) ~ 5 £ 3 *§ (Polymerase chain reaction,
PCR)% %_J (Sequencing) - » 3+ % if T 54 DNA 2 COI 4 7] >
£ 9 650 B i s ¥ (base pairs) e B B L kg 0k (FEME S B
FRC 2 258 Koetal (2013) » f firm = (844 7 2 G fa
AR A g 0 ek B E S R (B /100 mY)2 R

bﬂ (w,

I

-
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f F4L15 > 41 PRIMER v 6.1.5 %3 # # (Clarke & Gorley, 2006)
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I~ kTR
# % kT @ A L5 (remotely operated underwater vehicles - ff #£ ROV) #
TR ETREVE T RAEPEREY o et AR

Er XA LB RIE R ROV I T 84% o A w0 d k2 Kk 2 ik
KipRBGIEFED IS A8 BRRSEARTEY A a2 ki (F
FHE A pS M Bes) BB Y (IS S AR A
PE)R T o B SER RS ROV i ds e T L0 LA 4
Ve FRPEBY I RIEAETE A ARFEETILE LY T 1
BAWTREE ) (3502024) - TANBME—L%-F AT L ANRE,
(8% 5 2014) 2 T4 @F¥ Lo kASESBE, (5% 52015) %
S ST
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(= DRk 8% % ek #
KT vk “ﬁ?ﬂ%”fﬁﬁ“kTﬁﬁ%M%$@%LE§304gmq,ﬂ
PRI ORIEAMTEHRIN AR CREL CREFHRERE

5
TR LARKRY 05m A T4l B Uw ek B 0 4B

1.5-6 -

(Z)F3E vzl Tk i l}'r-}b,%.
1B DR gk hste T e REPIBCY ERIFE
B EERZEE SRR RREH -
2. FEAKT R IRk B RHGR 22 R R 8
i ERApRE E) o

FRRIE CwAORT U o Ut BE R E 2 A B R

FEFRBIF BT 2ZB®EIREM - A2 T
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%4143 }s_r"#g]lé?

FREZ

%\t/{acr);litoring quipmept Model/ Specification Weight
SM2/3/4M
Underwater Acoustic | Length 0.91 m &« 0.91 m <1k
Recorders Diameter of 0.17m 2= /& 0.17 m g
KT ORE b R
Sound Trap 300
Underwater Acoustic | Length 0.2 m & 0.2 m Diameter <1k
Recorders of 0.06 m ® /= 0.06 m g
KT ER R EE:
%eg_’gef Sand 0.5x 0.15 x 0.15 (m) <lke
FEREIEY" [ 2x2x05(m) < 15kg
Acoustic Releases Length 0.4 m & 0.4 m Diameter 1k
[ X3 B3 - of 0.06 m % /& 0.06 m g
Anchor 45 10 kg
Underwater }
Acoustic Counterweigh fiz & 5. 20 kg
Survey 'kK7F -
ot L Float ;53 14kg
Helmet = 2>t - <lkg
Safety Shoes % > i: | - <2kg
Life Jacket 4 #* - <2kg
Gloves + 2 - <lkg
Raincoat(bright or
vivid color/reflective)
B2 (fd T | <lkg
E K ok Bb)
FRENE s B H
Head lights or other - <lkg

lighting equipment
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#g %) %P W& RER A & B PR
s s QN NIEA W424.53A B S —
KR NIEA W217.51A BR —
i E NIEA W455.52C — —
@R NIEA W447.20C - —
HT R NIEA W203.51B - —
% 7R | NIEAW210.58A — 1.0 mg/L
B %% NIEA W448.51B | A # 1 4 5% jnds & 47 % 4 0.010 mg/L
'k + %45 F# | NIEA E202.55B <10CFU/100mL
¥ 4125 € |NIEAWS510.55B — —
#¥%4%a | NIEAE507.03B Ak kB -
s NIEA W436.52C Ak kB 0.071
TAf® | NIEAW436.52C Ak kR 0.020
TRAfAT | NIEA W427.53B Ak kR 0.021
PR NIEA W450.50B SRt T 0.100 mg/L
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wawy |MER R AR 3 de i e sa | nanw name| pac e | papy
SR ERY

R b A 189397 2666923 | Dendrocitta formosae | #t 8 2 | &% 11334~11]6:00~180) i 538 & 2 % B 7

; 189541 2667492 Pica serica L 4 11334~11]6:00~18:0] i~ st 33 & % = 2 3

189643 2666641 Alcedo atthis £ 1 11334~11]16:00~180] ;-4 & 2 = 2 }

189939 2666648 Apusnipalensis oA |15 | & 11334~11]6:00~18:0] i~ st 33 & % = 2 3

R b aE 190365 2668029 | Acridotheres javanicusfi k& ~ #| 4 11334~11]6:00~180] - 531 & 2 % B 7

AR b OuT 187992 2665604 Acridotheres tristis T R 3 11334~11]6:00~18:0] i~ st 33 & % = 2 3

Y- 188235 2665396 Alauda gulgula 4 11334~11]6:00~18:0] i- 338 & 2 = 2 7

AR b OuT 188558 2665401 Dicrurus macrocercus| ~ % % 3 |# & 11334~11]6:00~18:0] i~ st 33 & % = 2 3

189541 2667492 Prinia flaviventris v e g B 2 11334~11]16:00~180] ;-4 & 2 = 2 }

189939 2666648 Cisticola jun cidis s o e B 2 11334~11]6:00~18:0] i~ st 33 & % = 2 3

189397 2666923 Cisticola exilis R 1 |# 5 11334~11]6:00~180) - 531 & 2 % 2 7

189643 2666641 Prinia inornata SRR BN EaEn 11334~11]6:00~18:0] i~ st 33 & % = 2 i

188558 2665401 | Lonchura puncumlam | 5=+ % | 8 11334~11]16:00~180] ;-4 & 2 = 2 7

190365 2668029 Passer montanus L 12 11334~11]6:00~18:0] i~ st 33 & * = 2 3

188235 2665396 Hirundo tahitica 3 10 11334~11]16:00~18:0] ;-4 & 2 = 2 7

AR L OaT 187992 2665604 Hirundo rustica P 11 11334~11]6:00~18:0] i~ st 3% & % = 2 F

R b A 189541 2667492 Zosterops simplex P < % ] 10 11334~11]6:00~180] - 53 & 2 % 2 7

AR B uT 189397 2666923 Pycnonotussinensis | 5 ¥ 5 | 6 |3 & 11334~11]6:00~18:0] i~ st 33 & % = 2 3

R b A 190489 2669013 Monticola soliarius | E#%5 54 | 1 11334~11]6:00~180) i 538 & 2 % 2 7

AR b OuT 188490 2665398 Motacilla alba K 1 11334~11]6:00~18:0| i~ st 5% & % = 2 3

190057 2666424 Vharadrius alexandrinu 7 11334~11]16:00~180] ;-3 & 2 = 2 }

189725 2666202 Calidris alpina 4 11334~11]6:00~18:0] i~ st 33 & % = 2 3

189939 2666648 |reptopelia ranquebari 5 11334~11]16:00~180] ;-4 & 2 = 2 }

189643 2666641 Spilopelia chinensis [k 57 o1 *§| 2 11334~11]6:00~18:0] i~ st 33 & % = 2 3

188490 2665398 Columba livia L] 5 11334~11]16:00~180] i s & 2 = 2 }

189316 2666193 Ardea alba 48 Q 6 11334~11]6:00~18:0] i~ st 33 & % = 2 3

188966 2666069 Egretta garzetta oo B |7 11334~11]16:00~180] ;-4 & 2 = 2 7

188352 2667569 Nycticorax nycticorax i3 ﬁ 2 11334~11]6:00~18:0] i~ st 33 & % = 2 3

R b A 190395 2669012 Bubulcus ibis i 58 |6 11334~11]16:00~180] ;-3 & 2 = 2 7

AR b AT 188902 2666008 Ardea cinerea I3 ﬁ 2 11334~11]6:00~18:0| i~ st 33 & % = 2k 3

R b aE 188397 2667625 | Acridotheres javanicusfi k& ~ #| 4 11334~11]6:00~180] i 331 & 2 % B 7

AR b OuT 187423 2665394 Dicrurus macrocercus| ~ % % 2 |# % 11334~11]6:00~18:0] i~ st 33 & % = 2 3

187131 2665378 Prinia flaviventris v e g B 2 11334~11]16:00~180] ;-4 & 2 = 2 }

188352 2667569 Prinia inornata SRR BN EaEn 11334~11]6:00~18:0] i~ st 33 & % = 2 i

187423 2665394 | Lonchura punculam |z~ % | 6 11334~11]16:00~180] ;-4 & 2 = 2 7

188397 2667625 Passer montanus L 15 11334~11]6:00~18:0] i~ st 33 & % = 2 3

189643 2666641 Pycnonots sinensis 5 |# % 11334~11]6:00~180] i3 & 2 % 8 7

187785 2665390 [haradrius alexandrinuf 6 11334~11]6:00~18:0] i~ st 33 & % = 2 3

189439 2668996 Vharadrius alexandrinu 8 11334~11]6:00~180] - 531 & 2 % 2 7

189725 2666202 Tringa nebularia 2 11334~11]6:00~18:0] i~ st 33 & % = 2 3

R b aE 188492 2665397 Calidris alpina 4 11334~11]6:00~180] - 531 & 2 % 2 7

AR b OuT 189439 2668996 Actitis hypoleucos 2 11334~11]6:00~18:0] i~ st 33 & % = 2 3

R b aE 188966 2666069 Ardea alba 6 11334~11]6:00~180] - 531 & 2 % 2 7

AR b aT 189623 2666197 Egretta garzetta 7 11334~11]6:00~18:0] i~ st 33 & % = 2 3

187131 2665378 Acridotheres tristis 2 11334~11]16:00~180] ;-3 & 2 = 2 7

190821 2668770 Egretta garzetta 1 11334~11]6:00~18:0] i~ st 33 & % = 2 3

188490 2665398 Passer montanus 3 11334~11]6:00~180] i 538 & 2 % 2 7

188466 2667173 Pycnonotssinensis | 5 5 | 3 |# & 11334~11]6:00~18:0] i~ st 33 & % = 2 3

188352 2667569 Columba livia L] 3 11334~11]16:00~180] ;-3 & 2 = 2 }

187131 2665378 | Acridotheres javanicusfp & ~ #| 4 11334~11]6:00~18:0] i~ st 33 & % = 2 3

188885 2666877 Acridotheres tristis N B 5 11334~11]16:00~18:0] ;-4 & 2 = 2 3

188397 2667625 Alauda gulgula R 1 11334~11]6:00~18:0] i~ st 33 & % = 2 3

Y- 188352 2667569 Alauda gulgula EN N 11334~11]6:00~18:0] -5t & 2 = 2 7

AR b uT 188466 2667173 Zosterops simp lex 9 11334~11]6:00~18:0] i~ st 33 & % = 2 3

- 190057 2666424 Tringa nebularia 2 11334~11]6:00~18:0 - 3 & % % 2 3

AR b uT 188885 2666877 |reptopelia tranquebari 4 11334~11]6:00~18:0] i~ st 33 & % = 2 3

187174 2665379 Ardea alba 3 11334~11]6:00~180] - 538 & 2 % 2 7

189623 2666197 Egretta garzetta 3 11334~11]6:00~18:0] i~ st 33 & % = 2 3

188602 2665406 Ardea cinerea 3 11334~11]16:00~180] ;-4 & 2 = 2 }

189510 2666195 Elanus caeruleus 1 11 11334~11]6:00~18:0] i~ st 33 & % = 2 3

189284 2666193 Circus spilonotus 1 11 11334~11]6:00~180] - 538 & 2 % 2 7

187137 2665379 Elanus caeruleus 1 11 11334~11]6:00~18:0] i~ st 33 & % = 2 3

188150 2665392 Falco tinnunculus 1 11 11334~11]16:00~18:0] ;-3 & 2 = 2 }

189075 2668572 Circus spilonoms k. =+ % &| 2 11 11334~11]6:00~18:0] i~ st 33 & % = 2 3

R b A 189048 2668534 Elanus caeruleus 22y 1 11 11334~1116:00~180] i 333 & 2 = 8|+ 5 2 & 3

AR b Ou 187487 2665530 Glareola maldivarum # 8 2 111 34.1~1134]6:00~18:0) ;-5 & 2 = 8| # ¥ 2 & ¢

R 187381 2665409 Prinia inornata Eo 1134.1~1134] 6:00~180) i~ 53 & % 3% 7

AR b OuT 187357 2665401 Alauda gulgula 6 1134.1~1134]6:00~180) i- 5t 3% & 2 % 2 3

187381 2665409 Cisticola juncidis 2 1134.1~1134]6:00~18:0] 5> 53 & 2 2 B }

188585 2667891 Caprimulgus affinis 5 & & F| 2 |4# & 1134.1~1134] 6:00~180) i- 5t 3% & 2 % 2 3

189602 2667783 Acridotheres javanicusfp % ~ #| 8 1134.1~1134]6:00~18:0] 5> 53 & 2 2 B 7

189602 2667783 Acridotheres javanicusfp & ~ #| 2 1134.1~1134] 6:00~180) i- 5t 3% & 2 % 2 3

187985 2665600 Elanus caeruleus 2y |2 11 l3.4.l~l 134]6:00~180) i s34 & 2 % B 7

189602 2667783 Cistico la exilis ok 1 |# & 1134.1~1134] 6:00~180) i- 5t % & 2 % 2 3

189602 2667783 Pycnonos sinensis | 6 F 5 | 6 |3 I 1134.1~1134]6:00~18:0] 5> 533 & 2 2 B 3

189298 2666661 Alauda gulgula R 5 1134.1~1134]6:00~180) i 5t 3% & 2 = 2 3

189602 2667783 Passer montanus ik 10 1134.1~1134]6:00~180) i 538 & 2 % 2 7

ARG M 189602 2667783 Passer montanus i 3 1134.1~1134]6:00~180) i- 5t 3% & 2 % 2 3

- 187509 2665558 Passermontanus ik 10 1134.1~1134]6:00~18:0] i st 3% & 2 = ®- 7

AR B OuT 189602 2667783 Acridotheres tristis T R 6 1134.1~1134]6:00~180) ;- 5 & 2 2|+ 5 4 &}
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187381 2665409 Pycnonotussinensis | 5 5 | 5 |# & 1134.1~1134] 6:00~18:0] i- 5t 3% & 2 % 2 3
189385 2666821 Elanus caeruleus 2rj|ll 11 l3.4.l~l 134]6:00~180) i 538 & 2 % B 7
189602 2667783 Prinia imornata SERCE] PN B 1134.1~1134]6:00~180) i- 5% & 2 % 2 3
187854 2665415 Lanius cristatus (= i F| 1 111 34.1~1134]6:00~180] i 53 4 2 2 B 7
189602 2667783 Glareola maldivarum 2 111 34.1~1134]6:00~180] i 5% & 2 = 2 3
189256 2666172 Egretta eulophotes 1 11 34.1~1134]6:00~180] i 53 4 2 2 B 7
187472 2665510 Falco tinnunculus 1 11 34.1~1134]6:00~180] i 5% & 2 = 2 3
187411 2665429 | Acridotheres javanicus 8 1134.1~1134]6:00~18:0] 5> 533 & 2 2 B 7
188334 2665395 [Vharadrius alexandrinu) > 5 1134.1~1134]6:00~180) i- 5% & 2 % 2 3
189602 2667783 Cisticola juncidis 2 1134.1~1134]6:00~18:0] 5> 533 & 2 2 B }
191430 2670793 Apusnipalensis oA 16 | & 1134.1~1134]6:00~180) i- 5% & 2 % 2 3
191285 2671623 Acridotheres tristis N B 7 1134.1~1134]6:00~18:0] i 53 & 2 2 B 7
188585 2667891 Dicrurus macrocercus| ~ % % 3 |# & 1134.1~1134] 6:00~180) i- 5t 3% & 2 % 2 3
189602 2667783 Prinia flaviventris v e g B 2 1134.1~1134]6:00~18:0] i- 53 & 2 2 B 7
187487 2665530 Lonchura punctulata | z2 % § | 10 1134.1~1134]6:00~180) i- 5t 3% & 2 % 2 3
191285 2671623 Passer montanus Brd |14 1134.1~1134] 6:00~180) i 533 & 2 LB 7
AR B AT 189602 2667783 Hirundo tahitica i 12 1134.1~1134]6:00~180) i- 5% & 2 % 2 F
189602 2667783 Hirundo rustica 16 1134.1~1134]6:00~18:0] i st 3% & 2 % B 3
187381 2665409 Zosterops simplex P % b ] 14 1134.1~1134]6:00~180) i- 5% & 2 % 2 3
189602 2667783 Monticola soliarius | & 7% 98 | 1 1134.1~1134]6:00~18:0] 5> 538 & 2 2 B }
187357 2665401 Motacilla alba K 1 1134.1~1134] 6:00~180) i- 5t 3% & 2 % 2 3
187985 2665600 imanwpushimantopu| % ¥ewd | 7 1134.1~1134]6:00~18:0] i 52 33 & 2 = B 3
191285 2671623 [haradrius alexandrinu| = %% 55 { 16 1134.1~1134]6:00~180) i- 50 3% & 2 % 2 3
191285 2671623 |Charadrius mongolus| 5 v # | 8 1134.1~1134]6:00~18:0] 5> 53 & 2 2 B 7
188334 2665395 |[Charadrius leschenauld 4 % 7 | 6 1134.1~1134]6:00~180) i- 5t 3% & 2 % 2 3
191285 2671623 Tringa nebularia F g3 1134.1~1134]6:00~18:0] i- 533 & 2 2 B 7
191285 2671623 Calidris alpina 2 k8 6 1134.1~1134]6:00~180) i- 5u 3% & 2 % 2 3
191285 2671623 Actitis hypoleucos 1134.1~1134]6:00~18:0] 5> 533 & 2 2 B }
189298 2666661 |reptopelia tranquebari 1134.1~1134]6:00~180) i- 5t 3% & 2 % 2 3
187357 2665401 Spilopelia chinensis 1134.1~1134]6:00~18:0] 5> 533 & 2 2 B }
191285 2671623 Columba livia 1134.1~1134]6:00~180) i- 5u 3% & 2 % 2 3
189602 2667783 Ardea alba 1134.1~1134]6:00~180) i 538 & 2 % 2 7
189298 2666661 Egretta garzetta 1134.1~1134]6:00~180) i- 5t 3% & 2 % 2 3
187985 2665600 Nycticorax nycticorax 1134.1~1134]6:00~18:0] 5> 53 & 2 2 B 3
187381 2665409 Bubulcus ibis 1134.1~1134]6:00~180) i 5 & 2 % 2 3
189298 2666661 Lonchura punculata 1134.1~1134]6:00~18:0] i st 33 & 2 = B 3
191285 2671623 Zosterops simp lex 1134.1~1134] 6:00~180) i- 5t 3% & 2 % 2 3
191285 2671623 Vharadrius alexandrinu 1134.1~1134]6:00~18:0] 5> 53 4 2 2 B }
188334 2665395 Calidris alpina 1134.1~1134] 6:00~180) i- 5t 3% & 2 % 2 3
187487 2665530 Ardea alba 1134.1~1134] 6:00~180) i 531 & 2 % 2 7
188334 2665395 Egretta garzetta 1134.1~1134] 6:00~180) i- 5t 3% & 2 % 2 3
188003 2665389 Circus spilonotus 11 l3.4.l~ll3,4 6:00~18:0] i 43 & 2 B 7
191285 2671623 Pica serica 1134.1~1134] 6:00~18:0) i- 5t 3% & 2 % 2 3
189442 2667118 | Acridotheres javanicus 11356~9 | 6:00~18:0 i- 53 & 2 2 B 7
188561 2665412 [haradrius alexandrinu) > 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
188494 2665397 Lonchura atricapilla 111 113.56~9 | 6:00~18:0 i st 3% & * @ 7
189443 2667103 Passer montanus i 6 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
188135 2665396 Alauda gulgula N 11356~9 | 6:00~18:0 i- 53 & 2 2 B 7
188641 2667963 Alauda gulgula 3 11356~9 | 6:00~18:0] i 50 3% & = < 8- i
188891 2665996 Alauda gulgula 4 113.56~9 | 6:00~18:0 i s34 & * @ 7
189318 2668904 Acridotheres tristis T R 2 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
189344 2668930 | Acridotheres javanicusfp k ~ #| 4 113.56~9 | 6:00~18:0 i 422 & 2 2% 7
189274 2668843 Lonchura punctulata | 52 % § 8 11356~9 | 6:00~18:0] i 50 33 & = < 8- 3
189025 2668504 Hirundo tahitica 6 11356~9 | 6:00~18:0] i 53 & 2 2 B 7
189426 2667042 Pycnonotus sinensis 4 |# % 11356~9 | 6:00~18:0] i 50 33 & 2 < 8- 3
187531 2665576 |Centropusbengalensis| % 1 11356~9 | 6:00~18:0 i- 53 & 2 2 B j
189446 2667128 Alauda gulgula R 5 11356~9 | 6:00~18:0| i st 3 & = < g 3
187102 2665817 Elanus caeruleus 1 11 11356~9 | 6:00~18:0] i- 533 & 2 2 B }
188342 2665395 Lonchura atricapilla 3 111 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
190335 2669011 Egretta garzetta 2 11356~9 | 6:00~18:0 i- 533 & 2 2 B 7
189301 2668885 |reptopelia tranquebari 6 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
189285 2668868 [Vharadrius alexandrinu 6 11356~9 | 6:00~18:0 i- 533 & 2 2 B 7
189394 2666897 Glareola maldivarum 1 111 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
189321 2668902 Passer montanus 5 11356~9 | 6:00~18:0 i- 533 & 2 2 B 7
190387 2669011 Ardea alba 1 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
189116 2666150 Prinia inornata 2 | # 5 11356~9 | 6:00~18:0] i %33 & 2 = % 7
187035 2665726 Pica serica 3 11356~9 | 6:00~18:0] i 50 3% & 2 < 8- 3
189838 2668034 Cistico la jun cidis 2 11356~9 | 6:00~18:0 i- 533 & 2 2 B 7
189136 2666159 Pycnonotus sinensis 2 |# % 11356~9 | 6:00~18:0] i 50 3% & 2 < 8- 3
189116 2666150 Prinia flaviventris v e g B 2 11356~9 | 6:00~18:0 i 533 & 2 2 B 7
189285 2668868 Caprimulgus affinis 5 & & F| 2 |4# & 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
189838 2668034 | Acridotheres javanicusfp k& ~ #| 8 11356~9 | 6:00~18:0 i 533 & 2 2 B 7
189838 2668034 Acridotheres tristis T R 5 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
187531 2665576 Dicrurus macrocercus| + % & 2 |# % 113.56~9 | 6:00~18:0) ;-3 & 2 2 8|+ 52 &}
189838 2668034 Cistico la jun cidis 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
189838 2668034 Prinia inornata I 113.56~9 | 6:00~18:0) i s34 & 2 2 2|+ 52 &}
189321 2668902 Passer montanus 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
189321 2668902 Hirundo tahitica 11356~9 | 6:00~18:0] i 53 & 2 2 B 7
189321 2668902 Hirundo rustica 11356~9 | 6:00~18:0] i 50 3% & = < 8- F
189426 2667042 Zosterops simplex 11356~9 | 6:00~18:0] i 53 & 2 2 B 7
189426 2667042 Pycnonotus sinensis e 11356~9 | 6:00~18:0] i 5033 & 2 < 8- 3
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189285 2668868 Motacilla alba K 1 11356~9 | 6:00~18:0] i 50 33 & = < 8- 3
189285 2668868 [Vharadriusalexandrinu| ~ % 3 {13 1135.6~9 | 6:00~18:0 7> s 3% & % = 2 7
188561 2665412 |Charadrius leschenauld 46 %% # | 5 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
188561 2665412 Tringa nebularia F g1 11356~9 | 6:00~18:0] i %33 & 2 = % 7
189321 2668902 Spilopelia chinensis [k 57 o2 *§] 3 11356~9 | 6:00~18:0] i 50 3% & = < 8- 3
188561 2665412 Ardea alba <0 B 1S 11356~9 | 6:00~18:0] i 53 & 2 2 B 7
188561 2665412 Egretta garzetta o ¥ 2 11356~9 | 6:00~18:0] i 50 33 & = < 8- 3
188561 2665412 Nycticorax nycticorax (S 2 113.56~9 | 6:00~18:0 i 434 & * @ 7
189321 2668902 Bubulcus ibis 4 11356~9 | 6:00~18:0| i st 33 & = < g 3
189426 2667042 Prinia inornata sEEFIRAGES 113.56~9 | 6:00~18:0 i 413 & * 2 ®| 5 3
189394 2666897 Passer montanus i 13 11356~9 | 6:00~18:0] i st ¢ & * = g | & 3
189838 2668034 Pycnonotussinensis | v & 5 | 5 |# & 113.56~9 | 6:00~18:0 ;- 4t 3 & * 2 m | 5 3
189394 2666897 imantopus himantopu| % ¥ | 2 113.56~9 | 6:00~18:0) i st 38 4 2 @ g | & 3
188561 2665412 Tringa nebularia F g1 11356~9 | 6:00~18:0) i & 2 2|+ &2 i3
188561 2665412 Actitis hypoleucos 7535 1 1135.6~9 | 6:00~180) i s 5 & 2 % 8 3
188561 2665412 Egretta garzetta oo ]S 113.56~9 | 6:00~18:0f ;- st & 2 22|+ 52 &}
189321 2668902 Bubulcus ibis + 7 2 11356~9 | 6:00~18:0] i st ¢ & % = g | & 3
189321 2668902 Passer montanus ik 4 113.56~9 | 6:00~18:0 ;- s34 & 2 2 2|+ 52 &}
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	3. 公司內部定期舉辦教育訓練，培養調查作業人員專業素養。

	(二) 調查前準備
	1. 調查前須確實了解調查相關事宜 (工作計畫書與HSE計畫書)。
	2. 調查人員安排，嚴格禁止單人調查作業，避免緊急狀況發生時無第二人予以協助。
	3. 調查前一日，需確認調查地點天候狀況，若天候狀況不佳，則需更延後調查日期，確保調查人員安全及減少因特殊事件發生。
	4. 每次調查前均須做裝備檢修，並備妥備用裝備。裝備若遇損毀得於調查前進行檢修或添購完畢使得調查。

	(三) 現場品質查核
	1. 每到調查區域均須以相機記錄下環境狀況。如遇特殊狀況，需特別記錄描述並向相關承案人員報備。
	2. 對現場使用之調查儀器與調查工具是否做好檢修及校正之工作。
	3. 裝備使用前，均再快速檢查裝備，若遇損毀得馬上以備用裝備做更換。
	4. 現場調查工作執行時，是否依相關規範進行調查工作，避免因調查人員因素而產生調查結果之誤差。
	5. 是否完全依照本工作計畫所佈置之穿越線進行。
	6. 是否妥善記錄現場之環境狀況，如有異常或變異情況應確實記錄，以對未來資料監測產生的可能變異，進行初步現場的瞭解。

	(四) 蒐集資料品質查核查核
	1. 所蒐集資料是否完全或有部分殘缺。
	2. 須認定所得資料是否為原始資料，如為次級資料(經分析、整理後之資料)，則就次級資料之內容再研究是否有再進一步蒐集原始資枓之必要。
	3. 蒐集資料文件中是否有缺頁或印刷不清之情形發生。

	(五) 整體品質查核
	1. 資料彙整過程中，若需將原資料轉錄至其它文件中，是否有人為的疏失，而使轉錄的資料發生偏差。
	2. 資料整理時，對各工作之監測項目是否採用相同之計量單位。
	3. 對資料整理的內容亦審慎檢查是否有缺項、遺漏或忘記登載之處。
	4. 對於整理後之資料，應初步檢查並選出其中與整體具有高差異性的資料。
	5. 現場採樣之紙本記錄，須交由相關人員彙整，並妥善管理保存，如資料有殘缺誤植，則得需迅速向作業人員加以確認修正並簽核。
	6. 資料歸檔時，資料格式（含單位）均須一致，便利後續數據分析、報表製作及減少資料勘誤。
	7. 資料整理後，須優先篩選出整體資料中最具差異性之部分，並對差異再進行一次性的檢查，確保資料無誤後，加以標註，以便後續報告撰寫者之判讀。
	8. 所有資料均須經過兩人以上檢查驗證並簽核，且所有資料檔案均須留有兩份以上備檔。
	9. 報告撰寫完畢後除須自行檢查外，需再交由兩人以上檢查簽核，避免因人為盲點造成對報告內容的勘誤。


	圖1.6-1 鳥類目視調查品保品管流程圖
	二、 鳥類長期監測系統-影片品質查核
	三、 鯨豚生態調查
	(一) 人員資格
	1. 所有監測作業人員均符合主管機關所規定之鯨豚觀察員(TCO)資格。
	2. 公司內部定期舉辦教育訓練，精進調查技術及能力。
	3. 公司不定期安排參與外部專業課程訓練，培養相關專業知識。
	4. 公司定期舉辦監測作業人員安全講習，熟悉監測作業安全規定。

	(二) 監測作業
	1. 監測前準備
	(1) 定期關注天候海象預報，安排監測作業期程並預先做好準備。
	(2) 定期保養裝備器材，確保出海監測時裝備器材之妥善狀況。每次監測作業前，均需確認各項裝備器材之正常使用。
	(3) 依據計畫期程安排監測路線，出發前領隊即和船長確認當次監測路線。
	(4) 確實召開工具箱會議，詳細說明當次監測任務及工作分配。每次監測作業之人員安排均有足夠之人員，嚴禁單人作業。

	2. 監測作業進行
	(1) 填報出港紀錄表並拍照留存數位檔案備查。
	(2) 監測進行中，領隊隨時和船長確認當次監測路線有無偏移，確保當次監測之有效性。
	(3) 各監測作業人員明確依照分工進行監測作業，並依據監測作業準則執行工作，每位監測人員均須定時做適度的休息。
	(4) 正確使用各項裝備器材，電子儀器均須備妥備用電池。
	(5) 詳實記錄監測路線上環境及監測人員作業之影像，作為現場實際狀況之輔助依據。

	3. 監測完成後
	(1) 下船前清點裝備器材之數量，確認無遺漏在船上。返回公司後立即清潔及保養各裝備器材，如有耗損狀況需通報裝備管理者。
	(2) 確認各監測資料原始記錄表單數量無誤並檢查填寫資訊之完整性，於作業結束後一週內完成資料輸入。
	(3) 領隊召集當次監測人員進行工作會議，針對當次監測作業進行討論，記錄各項問題及狀況並回報公司主管。


	(三) 資料彙整及報告撰寫
	1. 原始記錄表單彙整後妥善留存管理，同時掃描成數位檔保留備份。檢視記錄資料是否有明顯的偏差，若有的話立即向當次監測人員查核，確認該記錄之正確性。
	2. 資料輸入後，核對原始記錄表單，檢視是否有誤植疏漏，並立即修正。
	3. 依據監測記錄撰寫報告，重複檢查資料及內容是否正確，如期繳交監測報告。


	四、 海域生態調查
	(一) 海域生態調查品保品管
	1. 人員訓練
	(1) 所有出海調查作業人員，均先須受漁業署海上作業人員訓練。
	(2) 公司內部定期舉辦工作安全講習，培養工作人員對工作環境的安全意識。
	(3) 公司內部定期舉辦教育訓練，培養調查作業人員專業素養。
	(4) 嚴格禁止單人作業，避免警急狀況發生時無第二人予以協助。

	2. 儀器保管
	(1) 每季均需仔細檢查裝備一次，確保裝備使用良率。
	(2) 藥品(固定液)定時檢查保存期限，並適時更換、補充藥品。
	(3) 每次出差前均須做裝備檢修，並備妥備用裝備。裝備若遇損毀得於出差前進行檢修或添購完畢使得出差。
	(4) 裝備使用前，均需再快速檢查裝備，若遇損毀得馬上以備用裝備做更換。
	(5) 所有下水裝備，均須於出差回來之後馬上以清水沖洗乾淨，避免儀器鏽蝕或網布堵塞等，造成裝備使用年限降低。
	(6) 樣本瓶須適時清洗備用，並於調查出差前檢查樣本瓶是否充足，如不足則於出差前須先行添購。

	3. 現場採樣作業及樣品保存
	(1) 現場採樣作業
	A. 調查前須確實聯繫出海相關事宜
	B. 各類標本的標本瓶，均須加入固定液後清楚標示，而各標本瓶測站編碼則於到達測站後，採樣前再行標示，防止錯瓶採樣發生。
	C. 每到採樣點均須填寫測站記錄，並以相機記錄下環境狀況。如遇特殊狀況，需特別記錄描述並向相關承案人員報備。
	D. 採樣時，應避免多樣網具同時使用，因多樣網具同時使用，有纏網風險，進而增加採樣人員作業風險。
	E. 分層採樣前，均須確定纜繩上是否已標明採樣深度，並於採樣時均須於採樣器具上加掛重錘，確保採樣達到所需深度。
	F. 浮游生物採集網於標本採集後，均須以洗瓶用過濾海水沖洗兩次以上，確保樣本未殘留於網目上，並防止樣本殘留造成採樣誤差。
	G. 記錄到之海洋哺乳類、魚類及底棲生物均需以相機拍照存證，並記錄、鑑種。如無法馬上鑑種之物種者，則須拍下特徵並將樣本妥善保存後，待至攜回實驗室後，再行鑑種。

	(2) 樣品保存
	A. 標本採集後，以加有固定液的樣品瓶保存處理，並均於事後再行檢視或查驗一次，防止因忘記加固定液保存而致毀損。
	B. 樣本加入固定液後，均須加以避光冰存，避免因細菌分解，造成物種辨識困難。
	C. 浮游生物樣本攜回實驗室後，須馬上進行鑑種、計數，避免樣本褪色造成鑑種困難。如無法馬上鑑種、計數之水樣，須馬上製成玻片或放入冰箱加以妥善保存，並以最短時間原則分析完樣本。
	D. 魚體、底棲生物等樣本，均於攜回實驗室後，馬上進行鑑種，並製作成標本，妥善保存。


	4. 樣品分析
	(1) 採樣人員將樣本轉交給分析人員時，須一併繳交樣品清單給分析人員，並須向樣品分析人員說明採樣及樣本保存狀況。
	(2) 各類物種鑑種、分類時，均須採一致性分類標準(含參考圖鑑、分類系統)。
	(3) 重要物種均須以照相機或顯微相機(CCD)加以拍照記錄，並記錄下檔案名稱、檔案位置。
	(4) 樣品分析時，若發現樣品異常時，須加以標註並與採樣相關人員加以確認，必要時重新採樣。
	(5) 樣品分析人員，於樣品鑑種、計數時均須留下手稿記錄並予以影印備檔於第二方人員，以便資料勘誤時能予以參照核對。

	5. 數據分析及報告撰寫
	(1) 資料整理與統計分析
	A. 現場採樣之紙本記錄，須交由相關人員彙整，並妥善管理保存，如資料有殘缺誤植，則得需迅速向作業人員加以確認修正並簽核。
	B. 資料歸檔時，資料格式(含單位)均須一致，便利後續數據分析、報表製作及減少資料勘誤。
	C. 資料整理後，須優先篩選出整體資料中最具差異性之部分，並對差異再進行一次性的檢查，確保資料無誤後，加以標註，以便後續報告撰寫者之判讀。
	D. 所有資料均須經過兩人以上檢查驗證並簽核，且所有資料檔案均須留有兩份以上備檔。

	(2) 報告撰寫
	A. 報告撰寫需特別注意用字遣詞、格式一致，避免前後文意不順暢。
	B. 報告撰寫完畢後除須自行檢查外，需再交由兩人以上檢查簽核，避免因人為盲點造成對報告內容的勘誤。




	圖1.6-2 海域生態調查品保品管流程圖
	(二) 潮間帶調查品保品管
	1. 人員訓練
	(1) 公司內部定期舉辦工作安全講習，培養工作人員對工作環境的安全意識，訓練內容包括工作安全認識、災害預防及災害處理等。
	(2) 公司內部定期舉辦教育訓練，培養調查作業人員專業素養，訓練內容包括裝備使用、採樣技巧及物種辨識等。

	2. 儀器保管
	(1) 每季均需仔細檢查裝備一次，確保裝備使用良率。
	(2) 藥品（固定液）定時檢查保存期限，並適時更換、補充藥品。
	(3) 每次出差前均須做裝備檢修，並備妥備用裝備。裝備若遇損毀得於出差前進行檢修或添購完畢使得出差。
	(4) 裝備使用前，均需再快速檢查裝備，若遇損毀得馬上以備用裝備做更換。
	(5) 所有下水裝備，均須於出差回來之後馬上以清水沖洗乾淨，避免儀器鏽蝕或網布堵塞等，造成裝備使用年限降低。
	(6) 樣本瓶須適時清洗備用，並於調查出差前檢查樣本瓶是否充足，如不足則於出差前須先行添購。

	3. 現場採樣作業及樣品保存
	(1) 現場採樣作業
	A. 採樣現場，嚴格禁止單人作業，避免緊急狀況發生時無第二人予以協助。
	B. 各類標本的標本瓶，均須加入固定液後清楚標示，而各標本瓶測站編碼則於到達測站後，採樣前再行標示，防止錯瓶採樣發生。
	C. 每到採樣點均須填寫測站記錄，記錄內容包括採樣分類、作業站名、作業日期、測站位置，作業或採樣時間（當地時間）、記錄人員及標本瓶編號等資料，以供日後查核之用，並以相機記錄下環境狀況。如遇特殊狀況，需特別記錄描述並向相關承案人員報備。
	D. 記錄到之固著性海洋植物及底棲生物均需以相機拍照存證，並記錄及鑑種。如無法馬上鑑種之物種者，則須拍下特徵並將樣本妥善保存後，待至攜回實驗室後，再行鑑種。

	(2) 樣品保存
	A. 標本採集後，以加有固定液的樣品瓶保存處理，並均於事後再行檢視或查驗一次，防止因忘記加固定液保存而致毀損。
	B. 樣本均須加以避光冰存，避免因細菌分解，造成物種辨識困難。
	C. 固著性海洋植物樣本攜回實驗室後，須馬上進行鑑種、計數，避免樣本褪色造成鑑種困難。如無法馬上鑑種、計數之水樣，須馬上製成玻片或放入冰箱加以妥善保存，並以最短時間原則分析完樣本。


	4. 樣品分析
	(1) 採樣人員將樣本轉交給分析人員時，須一併繳交樣品清單給分析人員，並須向樣品分析人員說明採樣及樣本保存狀況。
	(2) 各類物種鑑種、分類時，均須採一致性分類標準(含參考圖鑑、分類系統)。
	(3) 重要物種均須以照相機或顯微相機(CCD)加以拍照記錄，並記錄下檔案名稱、檔案位置。
	(4) 樣品分析時，若發現樣品異常時，須加以標註並與採樣相關人員加以確認，必要時重新採樣。
	(5) 樣品分析人員，於樣品鑑種、計數時均須留下手稿記錄並予以影印備檔於第二方人員，以便資料勘誤時能予以參照核對。

	5. 數據分析及報告撰寫
	(1) 資料整理與統計分析
	A. 現場採樣之紙本記錄，須交由相關人員彙整，並妥善管理保存，如資料有殘缺誤植，則得需迅速向作業人員加以確認修正並簽核。
	B. 資料歸檔時，資料格式(含單位)均須一致，便利後續數據分析、報表製作及減少資料勘誤。
	C. 資料整理後，須優先篩選出整體資料中最具差異性之部分，並對差異再進行一次性的檢查，確保資料無誤後，加以標註，以便後續報告撰寫者之判讀。
	D. 所有資料均須經過兩人以上檢查驗證並簽核，且所有資料檔案均須留有兩份以上備檔。

	(2) 報告撰寫
	A. 報告撰寫需特別注意用字遣詞、格式一致，避免前後文意不順暢。
	B. 報告撰寫完畢後除須自行檢查外，需再交由兩人以上檢查簽核，避免因人為盲點造成對報告內容的勘誤。




	圖1.6-3 潮間帶生態調查品保品管流程圖
	五、 魚類
	(一) 樣品分析
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