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109.11.09
109.12.24
o F B E A1 2 1]109.10.01~31
s BES1YEE S BH B BRE#HIAE | £ 2109.11.01~30
P £ 27 [109.12.01~31
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1.4 § R 2 & paad

2

-~ b2

=g

( )/4 B;ﬁﬁ“v%ﬁ

T EBPARDAEY 4T T AR E 2 F(Camphuysen et al.
2004) A AFFEHERFIFRAZ YR L 22 FRE A LER
PERETAFRBRZFRA IIRAAFLLLFTRNETE FRCY
10&) »@m 2B EHY PR DEREG LD FAAR2Z L
BRADE (kR 14-1) %50 P BEEHRYFRFR
z_ - 3#A & (snapshot method) » m#Fd & %3 #c o

B

CJ15ms#E1km "

ClisassR 0 2 4 sk A
m

—— 15A5_KEERFHUR

B 141 #8520 238738 F

ﬁﬁﬂﬁ%@wG%%ﬁ%&wﬁﬁﬁﬁwnﬁﬁﬂﬁﬁi
PR R ek c BT VB 2 tRAR
‘%"}?iiﬁﬁl 24 %2 500mm 2 EE 2 fidp o A ﬁsr
Dt ERE AR PR BRI R 5 AL At 300 2
§ %ﬁfl(&rﬁl 1.4-2)

14



300m

300m

Wl 142 AT EPRALFFTLEF

FERSFFERMNERFFLZ Ve A &L - H
E# -~ 33 5¢ (plumage & moult) ~ # 5 ~ F PR ~ e (£ 2
FR) BEIe  HEBRETN AR AP FRARN
StUK4 Hjksdn 51 #r i * 2 s 4% (Aumdiller etal., 2013) -

HoepEgr * o %1 o ~ 5 0-50 = ¢ ~50-100 = = ~100-
200 =~ = ~200-300 ==& ~300 ~=: 1+ % 531 -3 ER A 5 05
o % ~5-10 =2 ~10-20 = &= ~20-50 = &= ~50-100 = = ~100-200
DR ~>200 2 BT oo

TR AL R TR EEFRE R GPS L E (8
EEEE A AN BET IS GPS R R AR A vTim 2
Bloff THELSFLAAFFP 2R NESFRETRGA
708 ¥

(=) # AP A4

ﬁﬁgﬁgﬁﬂguﬁﬁjﬁ%%%@ﬁéﬂﬁ%@@dﬁ
14-3%757) TR 1 £ % Bk Fad g d > Y &P Higer
2+ #c;2 (Sutherland » 1996) &7 - "k § u*\“‘éﬂﬂ?«‘v g RTE TR A
ﬁﬁ@%ﬁw%@i%’ﬁﬂﬁﬁﬁléza&%&ﬁ K5 €
FossEpanp AT OP 2T HRR KL P Felr T
r&amazg0“%5%@ww%¢é%éé%§9u§ﬁﬁ
FERRELEFEFITHREFANL B TIFSNRLNER
L S N %ﬂﬁw*& BE o Fs gt s 2 4

Ry BB
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ﬁu 0 500 1,000 2,0%)eters }N\

RE B B AR

Wl143 AAEEALZRETIR

(2) 5T ERE

FHFFEY TEYEHRSEHFOFE FAAFE DR - §
1960&?3%:11’?#%15*%—“2%@?']’*},%!ir\;;?f W F R A dgen
Mrs T E AR ki BEE & eniE # (Casement, 1966; Graber and
Hassler, 1962 ) o z_ & i # & (5-25kW) ey da 3 & i 4 s ] * ¢
A B RO A J‘“ﬂllaﬁr&ﬁ‘ﬁ‘ﬁﬁ?,fﬂ%ﬁﬁi*’il‘
@ F Y 5 K R X (Desholm et al., 2006; Kahlert et al.,
2004) > v < B N2 FRB TR 0 M E S N MG g
FREXEFEZRG  TEHITEFY AP LEF2L TRFEIHE

#w¢@ﬁ$§§?%ﬁﬁ$ﬁ@mﬁ%ﬁ@ﬁﬁ%ﬁ’ﬁ
BBHFeangEHd IV pgE 100 o 2 e f ¥ ( Desholm
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W

etal., 2006) - § E4k (TAPROTP RELFE > XA X RE LRI L
*WWﬂﬁ%ﬁw’fﬂﬁJma@%i%g@%@%ﬁ*%ﬁ
% (Brudereretal.,,1999) » F]pt 3%  F B g 5 K -
T EREE HERR LA RBRREL T

1§t

7 IR X-band

o 12 kW
ML A 6 # <
B 45 7242

2. 7 EfFfN G

AARRGE AR o TERN G ARt TR E
Bl o s Ew A BB g

¥rE N2 HTRE (B 144) -

W 1.4-4 Zx>4pda b2 T3 M

3. BEFRILA T

BR et TRPARMS T BB EsI bR EFLY

AE o) TR AR (GIS) e S HNRL AT R E

BRERFZ R RS > T URA SV E R GIS ki o L

HEFTRERNB B 0 B FRERATIERTH MG
T v R BlicE 1.4-5 %77 o
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(2) %5 #FE B e B 4

-

SRRl L G LT BN E A RS HE &
FEL P ERFTHEA R BMAE 0 A A IFAR
A A RR R RRE 0 AR E ARD ﬂFF"*‘%Z‘:{E.ﬁi"# % 2
AR AL ERE R M M R
BH g &R ~ RIE 3 ,%%%i%&%ﬁ¥m%ﬂ
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BRORA D R

a3 ) T AR A %Lﬁﬁkﬁri'(@ﬁ&%ﬁ
B)EE o ARPFRE FA AL FPLPRI o A ED - 2

FE*E2ERILEEFAIIRAL O DEAPHREF e T (T
FEAp 2t SR o DB WS PSSR E R > B IR AR AR
HURLT S R A e oo ja b ARTREL L N 2Tk FELE % $2(GPSmap 64ST,
Garmin Corp., Taiwan) €_i> ¥ e T o # XA 51 S5 A - H Y 3

LB —;;};@g A REG R 2 AR EFR A 2
BOBRERUERAFYEERE A LT HFIR T L
ERFRIE N E B b X7 7 .pz\,amﬁku Zak (iR 4 o LR A B F 20
AR - AR NELHF - BRRE AL R RS o BAGBYT
RZBARAREEE (Y 1] ﬁ)’giﬁ?ﬁﬁﬁﬂ w4920 4

>~
RS
&
¥
&=
A
!
-
=

DA AL 4% i LAEGE 500 2% 0 s FY e PR
7R T AR R S R Y 4 E (on-effort) o F 4y & HLiT At )
BT AR R R F R BRI E (T TR 2 BB EH
E'J?%;ﬁ'ﬁﬁﬂ‘f‘ 4 {éﬁ(off—effort)» PR g R T BT S
MBEIEBRTR O F YA B gy £ o A A
(7 A iE FAF B 6-9 & (L] ‘ﬁ)*??ﬁfﬁii 20 #&BRIEKEARR - B
B MESEBRBETFIFFR (FFKFEREZER CBRZARC-RALAE

FiEms)

¥ 8RR 3 %&m%mm%mmﬁﬁﬁﬁ’%ﬁﬁﬂﬁﬁg

T BEBRBRETE AR ER oL o gt th s i Al N R

?ﬁﬁ%%%ﬂ“?*%%%&%”AJ*%WWiaﬁW%m%ﬁﬁﬁ’

Pl BT e Bt B ROR L (7 5 B R o B OTEE DR R & ST ARTT ¢
mﬁfi?7Wﬁﬁ?§’M£?ﬁﬁﬁﬁéﬁT—ﬁiﬁ§°

IR g PFavke 7 2k 4 5 Ta54 (Travelling)~ i & (Foraging)~
A2 (Socializing) ~ % B (Milling) 5 = * % » %% Parra (2006):1T_& 4o
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ERRGE L AEMF VA FHEMIIE I - ReppFR S v TIHLR
IR UREF R EA DR e BB R FRET S o b BB
PERIR EFREAY RACE LIV R AL NEE (ME#gpi ke
PR A TR ) o AR HR T RN EE R R B BT Y € iTEEME
IR T REES O RBERY VG Rk BTk @%ﬂﬁéﬁfé
B ok cnds (M @G- ) BFAE B B TR GT o
R PR o TR R RE S ERREN ) AMAFERF € Ak
2O T MO TR o FRBTIGE S R E NS P e <Rk B

T
—h

v

H

e BB T AP F T SR
(2) FAAA7

WE LA RIS FAA LRI A E NI BB IY SR
TR ERRE L g kP F S L AT ek P FiR R 0 ¢ 7
SRR FEMS ) A S HEE  FARAL S B BREAES

GRS TS TR P NN L s UF A SR I Y

=
Wi
?:“

'?_ ~ 7}{_[ p‘ﬁg%

KT R A AR kTR R B E F 30 % £l 1% A&
EHREARRERA A REL S ELAREREATEE 2 A

F0.5m A FAo ek BB vt R E o
Ak wigl (Fmh 20T ¥ 2

Lig 7 2 R T R R MR TR kR R B RE R

2k TR IR SRR R RIR A PR 8 B PR e g
ER R )

BERBIE i w kT F Lk o I BE B I B FRY F
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2141 kTR RTPARFREZ

Monitoring

ltem quipme[lt Model/ Specif[cation Weight
A 438 B B4 AU AR £E
SM2/3/4M
Underwater Acoustic | Length 0.91 m & 0.91 m Diameter of <1k
Recorders 0.17m ® /2 0.17m g
kT BE R AR
Sound Trap 300
Underwater Acoustic Length 0.2 m £ 0.2 m Diameter of <1k
Recorders 0.06 m ® /= 0.06 m g
KT BE R
Recg;dg 2 0.5 x 0.15 x 0.15 (m) < 1kg
Recorder protector 2x2x05 (m) < 15kg
Underwater Acoustic Releases Length 0.4 m £ 0.4 m Diameter of 1k
Acoustic gt B 0.06 m # & 0.06 m 9
Survey -k T # Anchor 4 10 kg
gy Counterweigh fic £ #. 20 kg
Float ;3% 14kg
Helmet % >ty - <1kg
Safety Shoes = > ¥ - <2Kkg
Life Jacket $r# * - <2Kkg
Gloves = - <1kg
_R%incciat(/br}(i;ht or
vivid color/reflective
A k(s d 50 ,) - <1kg
2 F ki)
FREAH B RBP KA
Head lights or other - <1kg
lighting equipment

(-) BEEFB A
1 ErfAga
TRFEDEFBAM T 24 PR RFHE R i
EEEL REEL T EE A
AEABRRETERZEFEUAPLEARE L D REFEY
Tehgr b2 fhced B ES - LSRRG EEY & 4T 2
GrE gk s 4 R RIRE BB K o
YA E R E i3 & 24 T Flora of Taiwan, 2" edition |
(Boufford et al., 2003) ~ " s &+ 4 #Hs, (% > 2009)

AT SRS FREL A A (RS S SR A4 2012) 0
FRBHRTERY LETRAPSERE LY sl L RF R L
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By (3552009) > 4o Ajesry o RIS SBE L EH TRE
(FRREELRERF T LA HRY P ’2018) o r n,%mwm
R TR BRREAFTA, (P EFETRAPF S REAY

0 2004)

i lEbaeikyy T P FARGES TR, (Fre k¥
AR g 2017) AL RS2 TS 2GR R
(Fochede B ek F > 2002) #rif2 £ By R fFfy o8 2800 ¥
gy T2017E e E A A F L8, (L8 EF L T Hhik
1 ¢ 2017) #rimfpehid & o

ﬂﬁ%@ﬁﬁﬁ%ﬁ%%ﬁ&%ﬁﬁ%%%iﬁ@<¢ i g
e k2 g R AT A SRR (Frei R E L R € 0 2016) &
I'-oz:l |— I"‘;%kﬁj\ lg—s E /rllaz:UIJ(,q/l"‘mxﬂ‘/(f:]‘ 2007) M.;_r /}‘#ﬁai°

LR A

AkED L2

ERBACFPEPRE A AP 2 EARAGAUX KRR 2R L2
TR A B B S R AR P o B
LT RS HTE W SBRERIAR R F R R
ERHEHRETA S lﬁf"f@?ﬁ»i‘?ﬂ kiEFAA-BY X2 B RE
PRBRX AR FHEFFAIHRRE CHEIRORES AR
ft'”ﬁ F A d 2 E

Gy

a. 1

WX R A HRE A I HET B SR E R
40 2100 4 2t (102 € x102 8 ) LB H o KT B
MR RI25T S 2w (B exEa e ) ABfEH o d WA AR
BN Gk A4 &7 3 > 2 A7 At - N3 ELER
FERAAPING  GmMNREIAGEZA LK P DR
TR el A2 RER > TRERFLEA B3R
2 GPSAAR % BB 7]+ 30 et Bk =0~ fEaf e 2 > 34
fa i e

b.3 4

LA RREBAEETF o U252 e (B exba )
é%ﬁﬁtoﬂﬁﬁﬂﬂ%p4iﬁﬁagﬁgug§g,j?
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B H 2~ AR EGPSERE R TS o e ERB IV AT
BhR2ZT A2 il 2 a0 & BB TR S o
B.xt 8 B ~ 47 (a-diversity )

s B R g Ec A 2 Ak g g g R (species richness) % 353
2R i & 14 7 o P e S ~ Simpson ~ Shannon-Wiener ~ N1 ~ N2
% E5- f84p #ic (Ludwig and Reynolds, 1988) # 7n 2 o & & {2 4= 14
B X AEPRIMRERYE oV RPNRMR TR
P24 T Bk AR R R

a.S REAAFFPN T S K-
2
n.
b.A=)|—+
%)
A & Simpsondp # > ni/N & WE LT hA- KRN FEFED
Atk BN E- AP E S A X EIL ATk
FTREG - ek B REEY SR A

o= Z{(3)4)

Akoinic XAEGBME N AR MK

e

I

E
<l

43 -

FAINERAREAR N3 ARER

H'% Shannon-Wienerdy fic > o dp i fadic 2 B (R E
BB B BAROBWIG AT MELS -
tr¥Hen s FoE i A AT
d.N, =¢" H' % Shannon-Wiener:p #&

I SRR I RN S

1
e. N, = z A = Simpsoni, #&

B lch A AL E YRR R efi -
f.ES=—~=
e —1

AR ET UP R e AL g B g9 3 2R - 4p
gx,@ kSN IR Y @i’as PR 2o dr kAR E R G - ﬁpﬁ?’#}agx
0o
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(

) BEE SR A

1 o fo 47

v

AL AE SN AR ERBEZEFEHZ AR BAR
EENBEME  NERaOH FERAREYEEECRS FRE (R
R*)PAREF S FPFT LR AEE2L > AR % (L
B a2 FRE) FLHWF AN RDRG c FHFERLE
KA ARM > EHT AR ERR SR R NEAFRER
THERE R ARGAY  FREP BFTEFLr AL g

IR BLE T NI P F R ARAH o PR T A  dEeha 1F s 3
EHNERE 6 BRAME (F B2 BEE) A3E 12 B A
& (W 1.4-6) ¢

Wrigd A AEF L WRIBET N SR REGAAAFRT
YRS SN s dkihig o 2 A2 0 4o DO T MG I 7 R e bk
WFHE o TR ARG S R R A T B B e KR

AR R 2T S e (485 2008) T & B IR
TS RE, (B5E 5 2010) T £ Ak E S (8% 0 2010)
2L ap PO dodeypidp (RE-52015)% FIT5 &ET ik

EREA AN AR AR HEE TR o ieif»?i’é%ﬁié%
T AFRA I ER A FE R R EREEA G
ik T p %&im%ﬁﬂﬁt BT AR EER L AR iﬁabf%““'ﬁ‘
EEEETER ek E R Y o TERBZR BB ITEIN AL
ﬁ%{&ﬁﬁ109%%&%%&°éﬁlkﬁw*mﬁﬁﬁT%—
) pﬁpaﬁ B2 2 - AE L0 TEREFS BRFE 9 18
fed - S EHERFYE 3P Nz PR (FFE S 06:00~9:00) i&
7o AL (PFE S 18:30~20:30) R E A r RiSEF o

BAER AR Y T AT L RE KR (B 20122)
AU WA 15RO 0 20120) 2 T4 RERE (0 2006)
B F L g
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RANEF LSRN A LR B R AN B A
RAEH FRREF - TWFE P T RBEF Dbk
LA F AT S D o @ PG Ak RIS S TR P i i d
(B 5~ A5 B At a%x@l—u»vwéi ok Ea
EHRALE R AR ER S 0 sekd DS RS R T 15 o d 207
Fﬁﬁ?ﬂ%iﬁ%@%ﬁ’ﬁﬁiﬁ%WF R BERRR

REFEAMEEF - PEBAPTRFS BHE LA

BR) R LT ERBE G NEED G o

T
01
W
Gm
Tl
-
V.‘H—

Z 7 Ed
(BT 2 B 5 B AY
AMETAR ST 2@ R EERE (> F02009)2 " 2

Te
WHP  2x35 | (% > 2008) % ¥ (v 5 @R ikgh o

A NESREICADN AT AL ARES T LAD KL L
el BB ARNEN FHEREFT > IR F aﬁwlmﬁ ER~

A AER A ES 2R ERADE RS BRSNS
Fiedked 7 R ﬁiﬂﬁamm%%ﬁ’pﬁiﬁﬁwﬁ T
BoAEAERRASY A2 RAREIFREF - PREAABEFRES
BHZ SRR (BB ) FRAS PP EREY 7 BGR
L HES T (PR EAZE PH) REFRINE T FRMZ S L E
A -

AANEET R s ERFERE (v %5200)2 " 5
MRS R, (0 2019) EFITLET R

PWAEA R H | PARERIEZ 2D E R ELEN AR
MozgE? BE S BERIMES S R ERE MR B
2 fc R o FIH AR A R AR P R0 R i RGE AR

AR EE A R A T R AR E (2 ) AU B b (K
2013a)~" & Bl ( P )4 i (4 02013b) " & g (T )
wel | (10 2013c) T 4 g+ g yei Bl E (o> 2015) 2 T o
AP PEIERL P | (F 02010) $F TR EERy -
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IR Y

BN LI TR SR AN kE BB R
A,\fﬁzw;&%%féwﬂ- fé\i"‘%‘;ﬁ%‘”ﬁ Hf,%—f‘i:éf’f/v\*fr’llﬁfgﬁ
AR A B Yo ERERL 2 S T R E G AR
MR RIS FRER AR RL S AT R S R
B TR ER

1. Shannon-Wiener & £ /& 45 #c H'

H =-X (ni/N) xIn (ni/N)

nic Wi 2 B

&#ﬂgﬁm/”\*% VLR AN AR AT ﬁ%,;i‘?\‘ 2

N+ R 2 B

Ho il g 1 5 A0 15-352 7 57 & £ - RN 2 4
A2 PR AR PHEKLAF - pRALTHS - Lbiﬂﬁiﬁ"‘ AN
tbiﬂ«%i-’%;\#mfég\w* » L 4—,,%@ BRI HCAR S ARG > N A P
BRERRA CEPLEHEERD -p el PIHEL0 @ F 2R
ﬁsiiiﬁ& %Pﬁirﬁm»‘iﬂ}i’“ﬁ#ﬂ&ﬁﬂl% ‘_—,'—,;1'@;7;?.1,
SIS TS
!

(o=}
T
o

2. Pielou 323 A& 3 #w]

J=H7/InS
H” : Shannon-Wieneriy #
St AR “riebiTl i

Jlg ;‘i,\‘\ ’ El Il}’ﬁﬁﬁt %ﬁfﬂ&k\ﬁoﬂ\i/’% °
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TORBPCRAGEF R B RS FEEG AR KT)
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= 7
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*
B

2142 BBRFAZBPZHREL

ATRITE P 2 HRB T Aok 141 A1 0 R R NIRRT TR R O
A iR i e R

X P e s ™ 2 RERA &R B PR
TSP NIEA A102.12A BEHFRE 0.5 mg
PMo NIEAA206.10C | ORIBPZAII:;;Z? 0375y 1oue’
PM, s NIEA A205.11C |  PMys 4 17 & (PQ200) 2ug/m?
e e
;? SO, NIEA A416.13C & ORSI(];; éfsi_ 370) 1.0 ppb
NO/NONOy | NIEAA4I7.12C| Oggzz;;i“_ 170) 1.0 ppb
b B B B
R i# B - B
e ji% NIEA P201.96 C w3 30dB(A)
(F 2R3 B NIEA P204.90C b 30dB
pH & NIEA W424.53A R TR —
kiR NIEA W217.51A R —
BEE NIEA W455.52C — —
@R NIEA W447.20C - —
KT R NIEA W203.51B - —
! RiFFH |NIEAW210.58A — 1.0 mg/L
B %% NIEA W448.51B | p #+d F58inds & 47 4 58 | 0.010 mg/L
'k % %4 EF | NIEA E202.55B <10CFU/100mL
(3 41 Z25 8 |NIEAWS510.55B — —
#¥%% a | NIEAE507.03B Ak Bt —
P g NIEA W436.52C Ak kR 0.071
LA | NIEAW436.52C SRR 0.020
AT |NIEA W427.53B Ry S 0.021
Ay NIEA W450.50B Ry S 0.100 mg/L
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16 & /&g TRH oL

Pend 30 FE W Bl EIp 2 & F 0 T dicdy & F P 1% (Data Quality object )
2 E VR ERF L SR VR o

AL ARD R LW Tl BT RS R L P B
PR ARSI ARN BSFSGRUT 0 e T2
FTR g RS FIL6-1 (FER BT 2 o

1.4 B 205
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754 > R BREREE > 2 FFAEA 47~ 1-Hz band % 1/3 octave
band A 45 » FALA47PFRY % 109 £8 ¢ 2 p 00:00 3 109 # 9 7 1
P 00:00- £ 30p (720 /] &) > H &% 4o :

1. PR A 47

FHBRB KR Ao RS R B TAL hp Rk o &
BRI~ R ARE A SRS 0 UE 4oy BT P g =8 R
NI G AITAER A S BERE il SN Ea & IR G PEE R
o R BT R AR A E
B2 R FoRLfEYT R # 5 8/2~8/31 p £ 30 p o pERF 720 /)
Pro109 & % = 2§ Rl % F 255 % B 256 #757 > BlY K
R KA ek B B gt ER AT o BEAE
WR R 2 BRRISFIOE LK HZ it P A ik st
HxhEp PRl G p P k73248 -

& FIR RS LR RS R RE LT ¥
7

SW-1 % =% Bk SR - SW-2 ¥ =%F Bk TR i
130 130
120 120
110 110
T 100 & T 100 &
= = 102 =
(%) (%)
c 9 & c 9 &
] g ] 8
g 8 7 g 8 7
w %] w %]
70 70
60 60
50 50
40 40
08/02 0807 0812 0817 0822 0827 08/07 0812 0817 08127
Time (date) Time (date)

W 255109 # % = % SW-1 % Fwkef Rl ¥ B 256109 & % =% SW-2 % £ o3 PR

2. 1-Hz band 4 47
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60
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Wk TG LHZ RS EES BRI AT o A kT
T Bk D % ABE > S % 4o[F) 2.5-7 B 25-8 2 £ 2.5-4~ 4 2.5
2577 o W AT A A AR KON RS R 2 1KHZ
L) SW-1 & 95%¢k % & 5 67.00B > & 5%wk% & 5 47.9dB
% SW-1 & 1k Hz w3 &8 4 »+ 47.9~67.0 dB 2 F¥ ; SW-2 &
95 %rk 3 % 722 dB > A5 %k % 548 dB - T L SW-2 4
1k Hz e g 85 4 > 54.8~T72.20B 2. F¥ o 1L 2 Bk T 4 F k3
BT 0 SW-L P BT SW-2 % 4% 0 R SW-l R fRirmky 86 4

Jﬁﬁik’?’ibh%“}:“l*ﬂ _tl_ /\‘ﬂ\'!ﬁ}l—— MT,? é@o

SW-1% =% Rk 0k R BRE 2 1 SW-2% =% B4k R BRE 2

70

10%

— 50/ — 50y
—50% | | —50% | |

—_— —_—h

SPL (dB re 1 pPa/ Hz)

10° 10* 10? 10° 10
Frquency (Hz) Frquency (Hz)

W 2.5-7109 & % = % SW-11-Hzband % 3% §] 2.5-8109 # % = ¥ SW-2 1-Hz band %3 vk

B R T A W P )

% 251109 &# % =% SW-1"%F R ¥ 54 % > 1-Hz SPL (dB re 1 pPa)

# % (Hz) 20 100 500 1k 5k 10k 15k 20k
5% 72.5 71.3 56.5 479 39.8 37.7 37.4 37.3
50 % 80.8 75.6 63.5 56.1 50.8 488 48.9 48.2
95 % 105.4 86.2 74.0 67.0 50.8 61.6 60.4 59.6

84



% 252109 & % =% SW-2k3 A% A # » 1-Hz SPL (dB re 1 pPa)

4% (H2)

20 100 500 1k 5k 10k 15k 20k

5%

78.3 88.6 64.9 54.8 42.2 38.6 37.9 37.7

50 %

87.4 93.9 70.0 61.3 51.7  47.7 46.1 43.9

95 %

1054 101.1  77.6 72.2 51.7 64.5 65.6 62.7

3. 1/3 Octave band 4 47

1/3 Octave band » 47 2_14 & BLi> & /| PFo7 % fren® B uk § o
A ]38 20Hz 3 20kHz 2o & 1/3 Octave band + 31 4 # 4
Moy B T3 (Mean): ¥ Fl A F BAES L5 720 éi(/J' )T
Flpt LU A I & 4EF 5% ~ 50%  95% 53k (B 0 B4t 2|y
2 4 %ﬁv#[ﬁ] o 4rf@ 2.5-9 ~ B] 2.5-10 ~ 2 % 2.5-3~ % 2.5-4 #1

X
g
T oo

1-Hz band 2 % % 1/3 octave band =7~ ;% & {8 » ¥ 7 f&2 3] #7

ERBEE BRFEFDREFER FRFRRZ - BEES %R

25-9~ B 25-10 7 3 3R> H FR-K T k3 ¥ 54847 Wenz curves
3% 5 ¥ d SW-2 & SW-14pdi » SW-2 tif #F 1kHz 117 §

i s AT R AdanEg B S oon & SW-1 Rl a
g R
FREPES S 7fi4\'€vh’li’lmj\ Z pEzvky THoES

50 %rfe 5 & R ICAPIT 0 R RéA T R TIB e Aa SW-1
195%wk 5 W AP IR~ 0 A TR ERIEE s shan g iR AR
PSR R R
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1094 % =%F SW-1H F%k% 1/3 Octave band#a3§ &
140 T T T T T T T T T T
l |mean
— 5%
=~ 120 [ S—S0% |-
é — O 5%/
®
m 100 .
) al
% @ =
@ gol - i
60 | 1 1 ] 1 1 | | 1 1 1
20 40 80 160 315 630 1.25k 2.5k 5k 10k 20k
Frquency (Hz)
W 2.5-9109 # % = ¥ SW-1 # £ w3 1/3 Octave band 47 3 I
1094 % =3 SW-2% F%&-% 1/3 Octave bandif @
140 T T T T T T T T T T T
|mean
e 5%
3 50% |_|
2 120 i
®
& 100 o R e R
&
&)
~ gl e
Z | i
oo | | | | | ! | | L |
160 315 630 1.25k 2.5k 5k 10k 20k

20

40

80

Frquency (Hz)

W 2.5-10109 & ¥ = & SW-2 # £ vk 3§ 1/3 Octave band 37 3¥ W)
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# 2.5-3109 & % = £ SW-1 1/3 Octave band

{* 1 (dB re 1 pPa*Hz)

’ (;{’i}' 20 25 315 40 50 63 80 100 125 160 200
Mean 919 962 981 991 98 967 937 902 88 87 854
5% 793 862 90 926 923 914 886 851 819 805  79.1
50% 877 937 963 982 972 959 928 891 87.1 861 844
95% 1126 1125 1114 109 1062 1054 1027 99.6 975 967  95.1
’ &T 250 315 400 500 630 800 1k 125k 1.6k 2k 2.5k
Mean 853 868 883 852 808 794 805 809 812 813 808
5% 789 799 809 774 72 708 717 723 726 72 712
50% 842 857 876 846 799 786 798 803 804 81.1  80.5
95% 944 965 966 951 944 915 906 911 91 915 9038
’ (;;i} 305k 4k sk 63k 8k 10k 125k 16k 20k
Mean 813 814 81.1 807 813 827 842 843 844
5% 713 71 702 702 704 711 721 734 735
50% 81.1 811 81 805 809 825 846 847 846
95% 921 921 917 922 93 951 967 962 957
# 2.5-3109 & % = % SW-2 1/3 Octave band % (dB re 1 pPa’/Hz)
’ (;g"' 20 25 315 40 50 63 80 100 125 160 200
Mean 958 101.6 1076 111.6 113  112.8 1105 1075 1046 1021  98.9
5% 848 934 1012 1059 107.1 1077 1054 1023 994 97 936
50% 933 1004 1072 111.1 1124 1123 1102 1073 1042 1016 98.1
95% 1127 1128 1156 1188 1205 1203 1173 1143 1109 1085 106.1
’ (“Hjj 250 315 400 500 630 800 1k 125k 1.6k 2k 2.5k
Mean 976 969 959 91,6 864 854 857 866 839 842 832
5% 924 922 904 859 809 789 787 799 762 7158 746
50% 968 961 953 91.1 857 844 849 858 834 837 829
95% 1046 1038 1027 978 951 947 955 958 932 939 929
’ (;Ii}' 315k 4k sk 63k 8 10k 125k 16k 20k
Mean 839 84 828 829 827 83 84 843 833
5% 748 743 726 723 72 72 727 739 738
50% 833 837 822 821 812 811 817 815 803
95% 94 942 958 963 975 99  100.7 1004 987
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BEG R e Rk R
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ol Bk gr el el % > SW-1 s SW-2 & 720 0] P g
PERR o A w12 Bl PER 26 B PEORIT) A ORES ks d o W H
Pl PERE o MRS pER 720 ) pEY 5 SW-1 ¢ L7%:npER G iR o
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2.6 ABRF

@%ﬁﬁ%&#mé%zﬁ%<9»ﬁ£ﬁ%&9%?ﬁﬁ’*ﬂﬂﬁb
KRR FRE S A F 100 & 127 27 p oty R A a kTR Ao
FRRPA Y SR Rk AR ORFRER fdEpHE KRR BT ECRAE
CHERE CESF a2 FIE A7 CRAFNMIYAPEER LA

CERARE  PRB)E -
— A BORE

R B RIKE 12 B R R Rlsk 0 A BRI R A R BN L 26-10 Kk
¥ PEH 15-1-

(- )pH &

hFEpISEE RIS S pH IR E 43 8.2~8.3 ) 557 & ¢ sk s
ARG &S FARE(pH & 7.5~8.5) -
(=)kE

AE L PIET R E 0 RIER A 17.2~17.9°C -

—~
I
N
N
Sy
|l

iﬁéﬂ%iﬂ%%’@iiﬂﬁﬁ%&&&%ﬁ%@bﬁﬁﬁ

(z) R R

hE LI T RS BARIE A 38.4~33.9) LR P M
R B AR FRN

(1) % 5

ANFE LR EE RS * S B RFERE A <10~
CFU/100mL(MDL,<10 CFU/100mL) » &= % /& & 2 & FIp o

(F)E %% a

AE LGP RP SR E %3 aRE 4 05~10pg/L B ¥ s
ﬁi%@ﬁo
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AFERIHEREE AT F ERIEA 0.6~0.8 mg/l v &R
HIDE PR B LA AERR S TRE =3 mg/L) -

(M) i §
*EEPIETRESE > 5§ BE 43 ND.~0.02 mg/L ( MDL =

¥
0.011 mg/L) » Bt ¥ /43 2 B o

(1) Bis w4

AE A RIHT RS BIEEAEE A 6.6~142mg/L 0 B ¥

R T

()% % RH
B ENI P2 R ETZIZA AR 0 o B oS 4oT

1~ ppes
hE Pl E RS > AR BRI E 4 0.63.~0.86 Mg/l 0

i WEE-EE 2
2 LA R
AE LTRSS o LA ®E @ 4 N.D~0.049 mg/L
(MDL =0.020mg/L) > & ¥ 42 = Fp -

3 & EifL
I BEEL @Rl & 42 N.D.~0.027 mg/L

-

AE R T REE
(MDL =0.022mg/L) > & ¥ 42 #Fp -

4P

AEEGPIELE RIS > B E B R E 43 0.349~0.608 mg/L >

Bokas pRp
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4261 AERBRTTRBESH A

_ SW-1 SW -2 SW -3 AETRB S
3K ¢ K R K 3K ¢ & R K iR ¢ K A | FeER
Tplp ¥ 109.12.27 109.12.27 109.12.27 —
pH - 8.3 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 7.5~8.5
kg °C 17.8 17.6 17.4 17.8 17.5 17.3 17.6 17.4 17.2 —
BEE (mg/L) 6.6 6.6 6.5 6.6 6.6 6.6 6.6 6.6 6.6 5.0 0124
@R (psu) 33.9 33.7 33.6 33.8 33.6 33.5 33.8 33.6 33.5 -
= % 1% ;3| (CFU/100mL) 15 20 10 15 25 15 65 <10 15 B
FT%% A (ng/L) 0.659 0.574 0.574 0.544 0.731 0.923 1.04 0.880 0.739 -
4125 8| (mgl) 0.7 0.7 0.6 0.7 0.8 0.7 0.7 0.6 0.7 3T
AP (mg/L) 0.70 0.69 0.67 0.69 0.86 0.68 0.69 0.67 0.70 -
LA @ (mg/L) 0.049 N.D. N.D. N.D. N.D. N.D. N.D. 0.02 N.D. -
he-2i: (mg/L) N.D. 0.022 N.D. N.D. 0.027 0.022 N.D. 0.022 N.D. -
R 5 F A (mg/L) 13.9 10.4 10.2 12.2 12.2 12.8 6.6 7.6 6.7 -
%% (mg/L) 0.01 0.02 0.01 N.D. N.D. N.D. 0.02 0.02 0.02 -
P (mg/L) 0.423 0.386 0.571 0.571 0.423 0.534 0.571 0.386 0.534 -
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2261 2FABPRFERBELAFTELHED

- SW -4 SW -5 SW -6 ETRB S
# ¢ K eX 3K A X 3K ¢ 2 I s s
Tplp ¥ 109.12.27 109.12.27 109.12.27 —
pH - 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 7.5~8.5
kg °C 17.7 17.5 17.4 17.6 17.4 17.2 17.7 17.5 17.3 —
BEE (mg/L) 6.7 6.6 6.6 6.6 6.5 6.5 6.6 6.5 6.5 5.0 0124
@R (psu) 33.7 33.4 33.5 33.6 33.4 33.4 33.9 33.7 33.6 -
= % 1% {3 | (CFU/100mL) 65 95 90 <10 15 30 15 60 15 B
FHi A (ng/L) 0.854 0.599 0.655 0.655 0.658 0.684 0.799 0.629 0.824 -
2% %F 2] (mgl) 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.7 3
Pk (mg/L) 0.70 0.69 0.66 0.76 0.72 0.70 0.77 0.69 0.73 -
LA (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. -
I e (mg/L) N.D. N.D. N.D. N.D. 0.022 N.D. N.D. N.D. N.D. -
R 5 F A (mg/L) 12.1 11.1 10.8 14.2 12.8 112 9.4 10.6 10.0 -
%% (mg/L) 0.01 N.D. 0.01 0.02 0.02 0.02 0.02 0.01 0.01 -
L (mg/L) 0.460 0.386 0.386 0.349 0.534 0.423 0.608 0.423 0.349 -

92




2261 2FABRFERBELATEH2

_ SW -7 SW -8 SW -9 EREE: £ g
# ¢ K EX 3K A X 3K ¢ 2 I s s
SRlp 109.12.27 109.12.27 109.12.27 —
pH - 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 7.5~8.5
kg °C 17.7 17.6 17.4 17.8 17.6 17.4 17.7 17.4 17.3 —
B3 E (mg/L) 6.7 6.6 6.6 6.6 6.5 6.5 6.6 6.6 6.6 5.0 0124
AR (psu) 33.8 33.6 33.6 33.6 33.4 33.4 33.6 33.4 33.4 -
= % 1% {3 | (CFU/100mL) 95 95 80 35 15 <10 20 10 <10 B
FT%% A (ng/L) 0.854 0.828 0.795 0.854 0.743 0.765 0.655 0.799 0.854 -
4258 (mgl) 0.7 0.7 0.6 0.6 0.6 0.7 0.6 0.6 0.7 3T
A pL (mg/L) 0.68 0.69 0.64 0.64 0.67 0.74 0.68 0.68 0.69 -
LA (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. -
I e (mg/L) N.D. 0.022 N.D. N.D. N.D. N.D. N.D. 0.022 0.022 -
% 5 Ay (mg/L) 9.4 9.1 9.8 9.8 9.1 11.4 8.7 8.2 9.2 -
%% (mg/L) N.D. 0.01 0.01 0.01 0.01 0.01 N.D. 0.01 N.D. -
P (mg/L) 0.534 0.349 0.608 0.534 0.460 0.460 0.386 0.386 0.608 -
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%261 *FEHRBRFERIESLSH54(HI)

-_ SW -10 SW -11 SW -12 AR B S
% K PR B %K ¢k B R % K ¢k RE | Fe iR
SIRIP 109.12.27 109.12.27 109.12.27 —
pH - 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 7.5~8.5
kg °C 17.8 17.6 17.3 17.9 17.7 17.6 17.8 17.6 17.4 —
BEE (mg/L) 6.7 6.6 6.6 6.6 6.5 6.5 6.6 6.5 6.5 5.0 14}
B (psu) 33.6 33.4 33.7 33.9 33.6 33.6 33.6 33.7 33.6 -
%48 B3| (CFU/100mL) 20 20 40 15 15 15 <10 10 15 -
o2 A (ng/L) 0.739 0.714 0.799 0.514 0.909 0.518 0.883 0.514 0.799 -
225 2] (mgl) 0.6 0.6 0.6 0.6 0.7 0.6 0.6 0.6 0.6 3T
P (mg/L) 0.64 0.66 0.64 0.64 0.69 0.68 0.66 0.66 0.63 -
ER il (mg/L) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. -
I Fipe (mg/L) N.D. N.D. N.D. N.D. 0.022 0.022 0.022 N.D. N.D. -
Borwey | (mg/l) 9.6 9.1 11.0 7.2 8.7 8.7 12.6 8.6 9.0 -
%% (mg/L) 0.01 0.01 0.01 N.D. N.D. 0.01 0.02 0.02 0.01 -
7 e B (mg/L) 0.386 0.423 0.460 0.534 0.497 0.460 0.423 0.460 0.497 -
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2.8 M4 i
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AEEN B FFEA 32 A8 RS HEES P
TRABIIE (¢ s HFHB M) FBES4M (¢ 5~ 27816
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$ 1k 58.6%H 5 0 & A1k 22.9% 2 o fE AP 4 50.7% 5 B 4 fhe
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ly“g‘ﬁ's‘ﬁ [0 I LIVAN - JPL

BAFPR AT T2 022 REFES L BT HEER
BTy Y kREBES LS RIELR § (2017) 4
Ay Ay oL E L8R %% F 4& 5 (Critically Endangered,
CR) 2 'R g+2 p A3 248 ; #g5 (Endangered, EN) 2 3
bR~ % %1248 5 % £ (Vulnerable, VU) 2 4 4rz 5524 ;
¥ #3172 4 (Near Threatened, NT) 47 3 -k £ 13 ~ £ 45 2 4 4
AEF3Ee i S RLG A LRI ET SR AFM
A By ARSI EAT § BT REL APFG L B
MATE AR AE LN LR Y T Tl o2
Lon B AE(£2.8-22 F2.8-1) -

2.% R A S F LR

NEFR RS FEERREELR 4 ikt
»ﬁ%qu%éﬁﬁwMiﬁﬁJ%:v%(ﬁﬂhﬁyﬁzﬁg’ZM6)
250 B BT OB Ia iR b % T 6 (51 BAFORE 2007 ) R
SRS 2

3282 *EREHF EFTRE

, , At (TWDIT = A& A %)
E FHF | =AF ] B
X Y
[ - CR Ve 191363 2669558
L AR A - EN R4 189152 2668610
poA sk - CR V- 3ed 190989 2669019
iy - EN R 2 190840 2669479
45 g - vU V-3 190918 2669023
& = - NT 2 190909 2668976
* 4 - NT B4 191457 2669554
TELEY - NT R4 188554 2667799
;p*;;? * - vU 2 191486 2669532
T P fh etk b L SRR o
,” TR L WA AR R (2002) ¢ 2 A fd A AP AT A L F - D e
.?Avr’ua,ﬂAf,,ﬂli—g;\k;:]@;yfpaqf?\;,}4 ;/»% ,)‘gi‘%,,
3Tl 2 BEALPREF A2 %HIELR ¢ (2017) ¥ 5 fﬁ%i\”{ B imp (CR)~ ¥k
(EN) =% & (VU) ’E;IE]?\A # {* (National Threatened ) 2 ¥ 4 ‘& ¢ \ifa#ﬂ YT P (NT)
“f&f&*ﬁ"\‘#\j\?ﬂwi ;}izx\ vv‘ﬂ:‘—? r{g,h'}&?fzr“‘pfﬂ,
EATR G BEA RS R R T AR () 2 ARE Rl (F8)-
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Rl 10 0 T Pl 5 2 mba B Lo Bl % 665 dBA) > 43 £
Loax % 73.8dB(A); 11 7 3 E Rl %2 355 3 £ Leg Bl % 66.8dB(A) -
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Wi
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IX ERTRS 109.11.09 66.8 83.8
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109.02.12 109.04.17 109.07.20 | 0010 os g
105.1L15 1 109.02.25 109.0420 | 109.07.23 e &
105.12.19
pH - 8.1~8.2 8.2 8.2 8.2 8.2~83 7.5~8.5
kg °C 27.0~288 | 19.2~23.9 245-26.1 | 28.5~299 | 17.2~17.9 —
BEE (mg/L) 5.0~6.8 5.9~6.5 5.9~6.6 6.2~6.5 6.5~6.7 5.0 14}
@R (psu) 323347 | 33.4~33.8 34.1~34.6 | 34.1~344 | 33.4~339 —
< % % F#¥| (CFU/100mL) | <10~20 | <10~3.8x10? <10~35 <10~95 <10~95 -
£%% A | (ul) — 0.4~1.3 0.4~1.2 0.3~1.0 0.5~1.0 —
2tz 5Bl (mgl) <2.0 0.5~1.2 0.5~0.7 0.5~0.8 0.6~0.8 3T
Rt (mg/L) 2.8~10.3 2.7~18.1 1.5~13.2 2.1~6.7 6.6~14.2 —
%% (mg/L) 0.01~0.09 N.D. N.D.~0.10 N.D.~0.03 | N.D.~0.02 —
AL B (mgL) | 0.02~054 | N.D~029 | N.D~0.09 | N.D~0.10 | 0.63.~0.86 —
papa | @D ) 000014 | ND~004 | N.D~0.04 N.D. N'D~%049N' -
saspem | ML) | 0011~0.59 | N.D~0.079 | N.D.~0.081 | N.D.~0.031 | N.D.~0.027 -
P A (ML) 0.065~0.552| 0.350~0.998 | 0.358~0.934 | 0.395~0.822 | 0.349~0.608 -
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24 | FiE 109.03.13~14 59 108
109.06.16~18 56 70
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ST
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AN F/EE,I:'.—EI' j}%ﬁ%

WS RS T RS R et 313 2 4 3.0-4 AEwk TS
BlEbERPIESE L S AEE p?f AR b2 i Rk R
B TR R LR ERESBEST LD AMRBRANZ S D EREEE
AERE o AEZERFZRFTRLEF LR TYTE FIAAD B LS4
ZEBF 2

4313 BRI CRBR L4

4 gsi 2 B (dB(A
B3 Ziplp oy & B o 5 £ (dB(A))
L. L L.
S 60.2~62.8 | 55.9~57.5 | 54.1~55.3
(106.07.09~10) 202, 20710 | 991~
108.06.25~26 63.8 53.0 53.0
108.09.24~25 63.6 54.1 52.9
MR/ NEE | 108.12.12~13 65.2 55.5 55.4
FARE RZH R
109.03.17~18 62.3 54.5 51.5
109.06.17~18 66.5 58.6 59.0
109.09.14~15 64.6 57.3 53.9
109.12.02~03 63.9 54.9 55.0
BT B B B
(106.07.09~10)
108.08.12~13 56.1 50.2 50.6
108.09.24~25 54.8 492 48.6
B EARITACR BE | 108.12.12~13 55.6 53.2 51.3
(AT PRIEY )
109.03.17~18 54.6 492 49.8
109.06.17~18 64.0 48.9 57.3
109.09.14~15 543 495 47.5
109.12.02~03 60.7 50.3 53.4
Py NN T
#4 A4 2 70 e 72
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% pEELIS4 3R B9 (dB)
B = TRl p
Lvio s Lviox
TP R
28.8~29.6 25.2~25.7
(106.07.09~10)

108.06.25~26 46.5 32.1
108.09.24~25 43.7 35.6
[EXogi R - 108.12.12~13 44.6 37.2

FARE RZH R

109.03.17~18 471 34.6
109.06.17~18 44 .4 36.7
109.09.14~15 45.2 38.0
109.12.02~03 44.6 36.2

B B B

(106.07.09~10)
108.08.12~13 45.1 40.8
108.09.24~25 43.7 35.3
PER 1 AR ARITATR BE 108.12.12~13 40.1 32.0
(R F PRFEP )

109.03.17~18 44.6 34.5
109.06.17~18 443 33.6
109.09.14~15 44.8 34.8
109.12.02~03 43.2 35.2

5= A% EE F A E(Lvo) 70 65
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%305 A Yehd TRLE LS4

" . BhRif | Bi3E
R ERlp Leq(AB(A)) | Luax (dB(A))

108.06.28 673 75.6

108.07.16 63.6 81.7

108.08.16 65.7 743

108.09.20 66.8 76.6

108.10.02 67.0 73.1

108.11.21 63.9 773

108.12.09 66.2 79.8

109.01.09 633 77.6

109.02.04 66.2 85.4

EEp A (EYERELE ¥R | 109.03.13 65.6 78.8

109.04.01 61.4 73.6

109.05.15 60.6 67.6

109.06.18 60.9 69.1

109.07.03 62.5 73.0

109.08.14 59.9 66.3

109.09.16 66.0 76.2

109.10.16 68.2 82.9

109.11.09 61.0 72.0

109.12.24 66.9 76.8

108.06.28 663 75.4

108.07.16 63.4 76.0

108.08.16 65.5 74.0

108.09.20 67.6 763

108.10.02 67.0 76.8

108.11.21 61.6 77.6

108.12.09 63.9 69.3

109.01.09 69.4 86.1

109.02.04 66.9 80.4

AR R 109.03.13 60.5 713

109.04.01 71.9 84.0

109.05.15 63.6 79.4

109.06.18 58.4 74.9

109.07.03 65.8 79.6

109.08.14 63.7 753

109.09.16 65.4 74.1

109.10.16 66.5 738

109.11.09 66.8 83.8

109.12.24 65.5 72.6

ForAEy Ak P ANRE 20 100

(20 Hz & 20k Hz)

AR FANRE S AR RFI02E8 SP B FF 2k FHERERFLT S

102006514354 ) »
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% 3.1-6 FRYEHIERL TRES LS4

i) = TR P 20§ L
- R Leq.Lr (dB(A))
108.06.28 40.6
108.07.16 39.4
108.08.16 47.6
108.09.20 39.1
108.10.02 37.2
108.11.21 41.1
108.12.09 40.9
109.01.09 45.8
109.02.04 41.0
B A (E)Rxb1 s % R 109.03.13 37.2
109.04.01 41.7
109.05.15 38.9
109.06.18 44.1
109.07.03 44 4
109.08.14 38.6
109.09.16 37.2
109.10.16 42.8
109.11.09 36.6
109.12.24 41.0
108.06.28 43.0
108.07.16 41.0
108.08.16 47.6
108.09.20 37.3
108.10.02 36.7
108.11.21 39.9
108.12.09 44.1
109.01.09 42.4
109.02.04 42.9
PEEL R R 109.03.13 42.0
109.04.01 39.5
109.05.15 42.6
109.06.18 46.6
109.07.03 45.2
109.08.14 40.7
109.09.16 46.6
109.10.16 42.8
109.11.09 423
109.12.24 45.2
LR R AL R T 49.0
(20 Hz 3 200 Hz) '

WA YR R AR FF102£8 Sp B FF kY FHIBRERFLSY
1020065143854 ) -
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LungMun Archaeo Consultants, Ltd.

1% 4 (About us)

\\LMACd»f 32013 &> A REFTELE (RIPFTAFFE) 2 <<jia_5f;}7"’"f;5 RiEE R APEE)

| \?Ff%&a PRALIE P & 3 PRI SO ,:;E?‘—\F'Hﬁiﬁ‘#i Frr i FAFTRA Y a2
A AT B A I E AR ET RG] R v BEAR LT R RBER
75

Fo f‘\ded in 2013 and located in New Taipei City of Taiwan, LMAC has conducted a wide variety of
ological projects for EIA, including territory and underwater. We provide archaeological

survey, drilling, excavation, monitoring, and also professional consulting services.

7 %(Pro;ects) | | |
SRR s ' |
kit 1 fedied ¥ FEBRIEL TR T Y FAKRB A (£ 2014
”‘*-F’“bb}%ii—y pré%‘.p $ 128 £Rir% 2016

,4%;%#& AERRTILFARE 2017

W an S g m ks FAN & 2017
STFEBF LT FTARL 2017

Danhai Light Rail Transit System Phase I — Cultural Heritage Survey (EIA), 2013
Dan Jiang Bridge Underwater Archaeology Survey Project, 2014

Taipei North Gate Excavation Project, 2016

Hai Long Wind Farm Underwater Cultural Heritage Project, 2017

Gréater Changhua Wind Farm Underwater Cultural Heritage Project, 2017

Underwater Cultural Heritages assessment for Pacific Light Cable Network (PLCN), 2017

i &7 N
Bak AT T P e R R TR 618 E TEL6 1
Address : 6F., No.7, Ln. 618, Jingping Rd., Zhonghe Dist., New Taipei City 235, Taiwan (R.O.C.)
T /B E ¢+ 886-2-2246-5585
Tel/Fax : + 886-2-2246-5585
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Archaeologist
Tai-Lung LU
PhD. Department of Anthropology, National Taiwan University.

Dr. Lu was a researcher at National Museum of History (NMH) from
2006 to 2013. He set up an archaeological consultant company (LMAC)
in 2013. He specializes in archaeology and possesses 20-year experience
in practical archaeological survey, including excavation. He has been
involved in underwater archaeology and underwater cultural heritage
research since 2006.He is invited to be the secretary-general of Society

for Archaeology of Taiwan (SAT).
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Researcher & Project Manager

Joan Huang

MA. Department of Anthropology, National Taiwan University.

Possessing 10- year experience in field archaeology, including survey,
excavation, sites monitoring, Ms. Huang joined us in 2014. She been a
principal co-investigator in UNI-Rock Consulting Company Ltd. in 2012
and was a principal investigator from 2013-2014. She has been involved
in underwater archaeology and underwater cultural heritage research
since 2017.
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Research Assistant & Project Manager

Kuma Chou.

BA. Department of Anthropology, National Taiwan University

Possessing 4-year experience in archaeology, including excavation,
cultural heritage and sites monitoring, EIA of cultural heritage, and since
2017 Miss Chou start to participate in underwater archaeology and
underwater cultural heritage research.
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Journal of Ornithology:(in press).
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Recent avian poisonings suggest a secondary poisoning crisis of black
kites during the 1980s in Taiwan. Journal of Raptor Research 52:326-337.
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Flood avoidance behaviour in Brown Dippers. Ibis 160:179-184.
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rainfall, temperature, and wind on a community of montane birds in Shei-
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riparian predator, the Plumbeous Water Redstart Phoenucurus fuliginosa.
Bird Study , 62:1-9.

Weng, G.J., H.S. Lin, Y.H. Sun,and B.A. Walther. 2014. Molecular sexing
and stable isotope analyses reveal incomplete sexual dimorphism and
potential breeding range of Siberian Rubtyhroats Luscinia calliope
captured in Taiwan. Forktail 30:96-103.
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E# ~ 354 (plumage & moult) ~ 7 5 ~ FIPEFRF -~ jEd (L2
BR) ~BEFe S BEFRETN o HEAR AP FRARN
StUK4 #jisdp 51 #ri¢ * 2 3ed-% (Aumiiller et al., 2013) -

HY ppdpr * A%t g 0 A 5% 0-50 2% ~50-100 = = ~100-
200 = % ~200-300 =& ~300 %R P E 53 - FRPA G 05
2 & ~5-10 = = ~10-20 = = ~20-50 = & ~50-100 = = ~100-200
2% ~>200 R F T o

FTE LB R TR e R AR GPS R E (S
EEEH-FXAAET I GPSHPFE R EA L TR E L F
] o 7% A e EL%%]P\L PR MNEBEE —;?3;3: A
15 * o

) A RFPARH A

ﬁﬂg#sm#ﬁuﬁﬁiﬁ%xJﬁ Foe i A (A R
1.4-3 9950 )» T% 1 £ % A B Fchid B3 4 > B B Eer
3+ (Sutherland > 1996) &7 o -k & 493 ’é'ﬁfﬁ‘?% <
ﬁﬁ@%%ﬁ%@i%’ﬁwﬁ%&%¥:ﬁ&%@% -
B HAR AN & BTN BT kB KL
FHRERSZE - NABAPFP PRI ERSEFFRLERS

&

"ﬂ

FHERMREFEFIRELETNL &R TP FARLOE
R SN R Rl R S N Ao N R S
I&rm‘%, BB o
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(=

) 5

W 143 AALEEAAERLET B

e I

SHE BT GRUBL s § g R R -
1960 # 1£§3,§#"5F—';Z§f—‘ﬁf\'r’é FI* RAEXRTLHETE S dpdgn
M g EEE ki BE &g eniE# (Casement, 1966; Graber and
Hassler, 1962 ) ° 2 {s M7 & (5-25kW ) endpdg § £ i 4 s *
AL LB ALY PR B TR AFFE LA
B EEHIE M E D P 2 (Desholm et al., 2006; Kahlert et al.,
2004) o4 X RE N2 RR TR0 I E 2 U R AT
FREFHEFB2h'G > TEALTEF N M P, F2 TPPFEH

=

¥ oo &7 TN SRIT S FBHDFE
ﬁ{%;%}ﬁvgﬁéﬂi"’u lng‘fmi 100 \?m% vilr'é”’< Desholm
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<7
—~

etal.,2006) o F EF TP E RERZ > T3 X RBRL KM A
S U ELBIESE > P B R T EA T2 R BTN
% (Brudereretal.,1999) > Fpt #>+f1 % e F B F g 8 KH >
i * T

EREH B FRA G G L R D

1. 3 ERH%

T AR

X-band
o 12 kW
THRER 6 & <

B 72542

2 FREHEEN G

AEPFETE LR BER g o ITEPFN R Lt THYE
Bl T E A BE N S BiFRS (B 1.4-4) -

Bl 1.4-4 R Hpda b 2 §E 2@

3. BEFRAT A AT

Az g E YRRy BB &I EHHEAFLY
AR d I F AR (GIS) o S8 N2 RT3 E
B AR o TR SRR GIS s o ok

SEFRERASE R 0 00 fRE A TRAD RS2 G
Titw Rk FAcR 1.4-5 %7 .
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B 14-5 3 & v A BRP

() 0% 5k o e &

B BE %‘»%xuﬁ? | % 2 fE A .,;fg‘s} Bp e %;;;#ijﬁ%'%ﬁzé, +
i 2

HE P RETHGI P BMAE R £ RE o A (T

e 3'L/“‘ﬁ-%_§f" ¥ 1B f‘f’i-‘ﬁigli—‘&/?ﬁpﬁ%‘*‘ﬁ -1—#"?"”?1%‘{7
BB EA Y ERERIAME > RFHRMLE 200 ok g P E
BREGEF R - PEAE > P AHFNRFFEFHFER, N

"‘I ’ |g7 %‘:M—:I@’r g— "T‘ )E» %!'E_Emo

4i—
YEFFFALLRER UG L MFL R R L
$0) 0 T B AR R R A R
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SRR R A
LA &F %

BANE LD AT AR B A ) R A R S R (*wm%ﬁ
I ER IR T

N-E
-%\-
ﬂ
?i
A
ay
&
&

X PERILLEFEHIIARBECALPYEEE R T ST
IEAp 2l S o N F T TS PG ISR E B R > B ISR A2 v AR
HRT S e A e oo B P aF R A 4F N 2 IR R Tk (GPSmap 64ST,
Garmin Corp., Taiwan) Z_i= ¥ e it o F XA AT " F 2 A v H ¥ 3
AR R S L RIEEFIEF LA REG S AR EFE A Y
ErzvAaw  BEANMEREFIRERR S LT BRI B A
ERERIE M E B XV D RR G BB R TRLCEBRA R NF 20
AR - R 2
XZBA R AEBFEES(H ] L) £ IR RLEY 20 A4
MR R R o

¥

DAY R A 4 B G R AERE 500 2% 0 s 3P e PR AR
T AR T ARM SRR S A Y 4§ (on-effort) o § 4y & AT
T AR RSB X F RN GER R (T G TR 2 BB GOREM
Pzt o~ gpay 4 § (off-effort) 7 o » RV p K2 S 4579 csnfFEFR 4
MEIEBRTRF O & Z iy BN Ay i BB AR
Tyl R G 6-9 &(FAL/ L PR AR & 20 A4BRIEKAER - B
B MEERERFF TN (FFKFEKELZER CBRZAR-AALAEE
F iE F]F) o

B8 LEBIRPRE O EEBRAFREFROETRECE > B EmRENE
B BRWREL 2 AEMESR -’*’?1‘ o gLk o i AR RS
R o ME 2 BRIRESER T TR 4 ﬁvﬁ“?%%«ﬁﬂ%ﬁﬁﬂ%i@ﬁé’
Pl T e i IR 2 (7 5 B B o B AT EE iR R ) & SR EF F

im¢ﬁ§%1ﬁ§ﬁ9§’Wi?ﬁﬁﬁﬁéﬁT—ﬁiﬁa°

\\\

%% PFavke (7 5k A 5 T54 (Travelling)~ jL & (Foraging) ~
(Socializing) « = B (Milling) ; = % » %% Parra (2006):%_% 4-
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¥F-RIAGHTER S v THEDOTIRRERES
i REAHCE 2 - Renpsh 2 o> THAR
hofe f5 8 sm (TR ET Z o B ¥ R
DI R ALY RARE NI TR AL ST L (AP Rk
WP S TR ) o AL ERM O T RO R TER > B Y € iTiEA
IR I REEHS ﬁ’*ﬁﬁit‘ ¥ P d Ak BT o B s
B hokGoehde (TRl o IR SR BAR2Z RS {GET o
RF PR R o T‘/%%th = kR W PERFE Aok

F BRI MY RL T o BRI T

bk B 75 o TPV AT AR

M-

9

23

’

N

=5

FE

R
DS
2
=
M-
E>
]
=

W7 4R

/

FTN

3
o

3T A f7

AL AR TR RAAARIY I BN RATY S
TR AR R B S RS AT o e P FipORimY 0 ¢ 3
SR PR FEHA A TR FRE S BE R BRIES
PRSI BELPIEEIR B IS TR (PR B e REE s ke

Ry

2

A - KB IALEI D - PEREYFOTFARFAE AL
—TNARALDEHRIF O TTAARA TR Blheg LA
FE RV P EGIRA AAY A R E S [ EAEST AR R
AR B AT R SRAR ©

E_ ~ 1J(—T V/é“i—g

Rk B -y 5 g KT oS pb—ﬂgxaf—r.q.ﬁ 30 % &8> ?.Jy R 2R
PREAFREALNAR REFL "REFHIXREFATEZE A A
24 O.SmE‘@’ Voo dkekd BB Uw TR E o

v

WAE T (A G T B

L F 2 i P ek i LT R E RIS B RRER G
FER2Z®E R e o

AR T e IR SRR TR BB A e 85 R BT e
L—#ﬂwm

3ERBIE Wk T FoLh o U BEFRBELLPIBEH R FRF F

19



REBEFI ok T2 Bz 2 el b 42w T

2141 kT3 R XA REL

Moﬁlggmg Equipment Model/ Specification Weight
e R LA R £
SM2/3/4M
Underwater Acoustic | Length 0.91 m & 0.91 m Diameter of <1k
Recorders 0.17m 2 /£ 0.17m g
KT OB e AR
Sound Trap 300
Underwater Acoustic Length 0.2 m & 0.2 m Diameter of <1k
Recorders 0.06 m E /% 0.06 m g
KT R LR
Recgd;r pand 0.5x 0.15 x 0.15 (m) <lkg
%;C%gfgtpgjg;g 2x2x0.5 (m) <15kg
Underwater Acoustic Releases Length 0.4 m £ 0.4 m Diameter of 1k
Acoustic EEfEE 0.06m 3 /% 0.06 m g
Survey kT # Anchor %5 10 kg
g Counterweigh fe & . 20 kg
Float ;3-3% 14kg
Helmet % > 14 - <lkg
Safety Shoes % > ¥: - <2kg
Life Jacket $r2 % - <2kg
Gloves = £ - <lkg
Raincoat(bright or
vivid color/reﬂective) ) <1k
& (g d 0B &
EF ERH )
BRE ES 26 RPXA
Head llghts or other - <lkg
lighting equipment

1. et fa5F L

TR EAAREBAM Y JRITL 57 TR RIHEL FE
FRE A R RN G

AARRETER 2 EHEUPLEIRET T o REFEP
WA 2 s GFFEF EFRTEEF S MY 2
BrHEhix v 4 RN E B it oo

P REETE L& R &P " Flora of Taiwan, 2™ edition |
(Boufford ef al., 2003) ~ © s #f8+ 4 £ B2, (% »2009)
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AP LBEF T AREE & A (R2 5B FEFEA42012)0
PRBERTCREY AP RS S REFET Y LR
By (3552009) > hof Ajedrd o PIAR T LB S ER TR
(Frm b i i 687 2FFLRT Y 0 2018) « » BiL{ &
wERB T BEAFTFR, (P LERAF SHRPEET
> 2004)

R g T P FARG R F R (FRBRLE
LR € 2017) dgEnd F G RS 2 TS L B R
(FFrchths BEF 2 2002) T2 4 8 B G B8t ¥
R TITERAE RSP 8, (RS S
LR g 2017) =i inlg % o

AP E NS R AR R TRl L g 4 3R %
Hort o2 gk % IR A R RIRE (AR £ R ¢ 0 2016) 3
FR IS CRLE 1Y - R i g I;IJ(gleﬂ-,,EI}’:]‘ 2007) % I tEH T

%

2. {EARH &

AR®HEL D2
RN PERE N AP EREYUR R F B A2
FOMEAAEA A R B A %2 WL AR R P RD
B oRFE T RS H R R OSBRI R e R
ERHEHET 2 BRPHEREYREFAE Y DA H HE
OB AR wﬁﬁf;Alﬁ% AR a4 S
4 o

AR AR s A HRE A I HRE R RSl ek
WH 100 3 2w (1028 x102 % ) LB E = HRTH
BRI 25T % 2R (52 x5a R ) ABFRErod WAL
BN Gk A4 H7 3 > 2 A7 At - B3 EIZE R
EeR AP REMUE > N REARGE EN A P P
HTEBRE e A2 REAR > TRk AR
2 GPSA AR 3 T8 B o #0 frih Rk =~ e s o 54
fa it e

b.3 4 &
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FLAE FREBEREETE > U253 o) (5o x5Sa )

é%ﬁﬁaoﬁéﬁﬁﬂﬁﬁ”iﬁﬁagﬁpwggg,iﬁ
R 2B A AAEGPSEESER F]F o o & RB IITHAT

RHLE2 XA B2 fBifFlesz a8 BRBET R o
Bt 2 &~ 17 (a-diversity )

BB Rip BB A FAk € h¥ g & (species richness) % 353
A2 R enie & 74 7t o pL e S ~ Simpson ~ Shannon-Wiener ~ N1 ~ N2
% E5- f84p #ic (Ludwig and Reynolds, 1988) # 7 2 o & & {84~ 1
BB E X AEFANRERTE -V EFTIARERA YRR
SHEIECEE . SRR N

a.S RARBFFN TF
2
n.
boa=Y %
(%)
A & Simpsonip #ic > ni/NZ ¥ % > £ 57 - %P FPFE

Atk B - R RS S o B b B A
BRP S - Aok BRARY R LB

n. n.

H ==Y 2| e
) Z&NJ(ND

Ahini: RABE N Ty AR E

Fhonic RAEERTA NG mRIA

H'% Shannon-Wienerdp #ic» ¢t dp #icX fadic 2 B #c (R F
BRORE kg b BFOBMAGHTH REHE -
PR e E AR ARG e
d.MzeH H'% Shannon-Wienerdp i
Mapdkdp T e Al g ¢ & R ik

1

e. Vs :Z A % Simpsondp #c

ECE SHERIECEIN S WA £ ETTCE
e’ -1

AT P R g T AE AL e e g 2R - 4
ﬁ{,ﬁ" s B dB=N 4;“% ,Fi’—hr-‘%ﬁ“ﬁig f”ﬁ —fﬁfﬁ’#ﬂ@:
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.53

FRFLEAEZ NS NEERABZEGAY 2 AN SR
EENDEME NSRRI FERREYEHETTRS FRE (R
B*)PAREF O FPRFT IR AEE2L > AR % (L

B GRS FRE) FL LSS BN DR o FH RIS
B AR mﬁ# BAEHRE RGP R R A RES
FREREREA P ARFAF O FRAP BT FoE AL

%%%ﬁﬁj%mﬂﬁﬁﬁmgﬁq’k%afmﬂiﬁmwm’%
FEPERE OB A (&R 2BEA) 305 12 B
% (B 14-6)-

Mg AR Y AR A WRIERF N §E RF IR AR
u&f%ﬁ%&mmwﬁmiaam’wﬁB%ﬂmmmEM%&m
WHE 0 TR AR T R e 1T B Bl e A R

PR AR SY T L e (A8 2008) T 4 e R
*E 4 & BE (5 52010) T £ Beis B E (38 > 2010)
TEMap pHA S Hypntp (RE52015)% F 175 ko

BERAANARIRILAN G EE TR o r AR B
TR ENERDY FERRIEFIGEREFD L F
TR FRRLOE AR B RHRE R AR L AR ST
EEFRAEIFRrEE NG Y o TYHERRZD RFHRTIFDIA LT
A BT BT 10 A ETE Rl d A R E AR EFERT A -
L fi«‘j'\f‘z%ﬁ’ﬁ\fﬁiiiﬁ’f’?ﬁﬁé NG A BT A BRER G X AR
fed - B EMEHFE P Nz PR (FE S 06:00~9:00) i&
oo Bag (PR L 18:30~20:30) A E A r Ridi2iT o

BREFET AR LY T OBMNERE kS K (F > 2012a)T
CHeB K (F 0 2012b) 2 T4 AR E ) (1R 2006)

gk
\:ﬂ
.
=
&4
&
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3. fe B g

RAFEFELANBAEFEAAZEAFE 2 AN A2 L
feb BN ABRREN FEREF - TFFP T BBy Ik
%.fﬁvméws Bdp o A AP EAZRAE PP RE Y RS
( CAER AR B 51%}1@1545)’1"#943 FopFEa
ﬂ%ﬁ FREFEIRD o e I RIIDRGEFEFF IS o d 37
PR BFLERFERF > SELRBTF Pl BAFRT R
ARG A2 RFEAFREFT PAFALFETNFS BHE EHFAP
(B2 Bo B ) RPN EI T FRHZ S NEFAE -

Pr\

RAFEFTLL ST S R FEmE, (v %02009)2 "
AUnE P R3E (% 0 2008) & FIFLEC R

A 4 &
AANEFEICRAD LB LT AL D EESFE 2 S AB KA

el bR ARAEH TERIEF > Bk D FL {gﬂ,m:’b 4 go

ARAR AL ES 2 ERE AT RS B RERfK

#
iFisdk o d 37 fe A ?ﬂﬁi,é@ﬁﬁ’%ﬁijﬁwﬁv%#
BoNABRRASE A2 AT EAPFRLEA PR AR
BARE AR (B B ) B PR B R Y T R
LR EHT (BA EAE L) kBRI ET R e
B -

[
S
et

E iiﬁis'éiié ST L@ R EERE (> %52009)% " 5
WEE (% 0 2019) & Fiva Fa ik -

BRI PALBRZE R EEFNL - REALEN LR
Mo BT BREVES A PFERR DRI HuERN
2R o FIM - m R A AR R R P RGE F R

P E T & 24 T A PR E () AU B (%
2013a)~" 4 g R (¢ ) A b J(1 0 2013b)~" £ B BRI F(T )
B | (15 2013c) T 4 g i< gy Bl E, (> 2015) 2 T o
AP EFREE P (5 0 2010) B F v 5 FCiRPy o
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(2) 5 i Esf

RRFAAE TR SR A kE R R
A BRSBTS AT AR G S SRS DGR
AR AL Bl Y M ERFRE 2 S T Ry AR
NRABAE S FRER L REL F o BT RG S HRE
Bom 47 R

1. Shannon-Wiener 5t & /& 45 #c H'
H =-Y (ni/N) xIln (ni/N)
ni RifEd B2 A
N @ d a2 1B AR B

Hiplclc e B 5 A1 201.5~352 B> 7 S5 & F po— HREP 4 5
B L GARRE BRUBRABE AT LB AT
PR HEHT PBARYE > T LBk AR 5 A T
BBEREL S FHBEETII -S> PIHEZ0 3 F 2R
FER2 AL AT RA AU R T BB RNk hT grt 1]
Flr g LB R AP T I E R AR LT SRR
A PO

2. Pielou ¥23 B :fﬁ ]

J=H'/InS

H’ : Shannon-Wienerdp #x

S: & #EFC kD2 P Ak

JEARL o R BHELAER S pAksg .

25



26



TRBF A

PR R R Y

N

AERITEP 24P A d 141 Arr o0 RNk TR R O
42 BATIRIP S 2 KRR
2142 BESF L BAKRPICIZREL
< 7P ok RERXA RE PR
TSP NIEA A102.12A BEREEE 0.5 mg
PMo & 17 ik
PM NIEA A206.10C 3
10 (HORIBA APDA-370/375)|  10n&/m
PM, s NIEA A205.11C | PMas A 47 % (PQ200) 2ug/m’
T SO, A~ 7 ik
+7 SO NIEA A416.13C 1.0 ppb
R 2 (HORIBA APSA-370) pp
NOx 4 17 %
N NIEA A417.12 1.
O/NO/NOx 712C1 HORIBA APNA-370) 0 ppb
ke - - -
B i# - - -
> P F)E'E'g] > ol
e e P NIEA P201.96 C e 3 30dB(A)
g Li_‘ ‘:ﬁf-‘f Al
FERE) E NIEA P204.90C b 30dB
pH & NIEA W424.53A BT —
KR NIEA W217.51A BB —
%32 NIEA W455.52C — —
R NIEA W447.20C — —
LT R NIEA W203.51B — —
* B FH |NIEA W210.58A — 1.0 mg/L
B ¥ NIEA W448.51B | p #+id 38 inds 2 47 k5| 0.010 mg/L
X < %15 F¥ | NIEAE202.55B <10CFU/100mL
i 41Z2% % |NIEAWS510.55B —
#£ %% a | NIEAES07.03B Ak Sk R 3t —
# e T NIEA W436.52C Ak kR 0.071
LAEE®  |NIEA W436.52C Ak Sk R 3t 0.020
L EEfE®  |NIEA W427.53B Ak kR 0.021
gy NIEA W450.50B Ak B3t 0.100 mg/L
ABEERIYTET
LE g R 245
T EPRBIAAE CREZRFREID ARG IERE ?3 °
ERRMFAEGEMERTRS I E R A o ek Al DR
2GR R o Ao FIRE A& R fg l‘ﬁ‘%ilﬁi@i‘f’i";‘%éﬁ?iﬁ
,‘}'ﬂ\ﬁﬁrﬁﬂ ;P‘ %E‘ Z;\Fl‘*w—ﬂ\ §7\|g7-|-"'/\4 lﬁ fﬂ’a"}" :‘%fﬁ%o
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'JF:]PF'&‘&FP@’L}}}R,I:TZC <<’?1L—«}g a?2{>>£7mrﬁp/z‘%lﬂ‘1 ?
W10 F RS AP R B AL F M S S

%’?ﬁ:qﬂ— g—f”fffi‘:@‘g I‘E_'#’- o

FREMEFFREF O REHEEN I B P AR A F R
MaBi o BAE MM R A EREL T SRASF 2K 2B
N L P N ﬁ@wa%’vrﬁﬁfﬁﬁpwﬁﬁ
2 B FERFAES R AREESSFAE Y A

FM__A,\'(F#:@ZL 2 LN ko

3ERE AL
RBEEFES - FLAAL2FAERARESIT R RAE B E
PR BB HERME EPE PR X NE TREL A

LA E ey P A FAAMBME L
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. XHEH

W%
1A IJ
27 ™
39 ™
4 O
O
6 4 [V
™M H
8 [
9T
10 ] [
=. BB
Re4

RIGNn

17 =&
18

19 FF]
207,
21

—RAKEREANBREH I ARER

KEHEE
KE RIS A
— KR EHRHAT R B MERER

22

23]
24 7
5 (&

26
27

28 ]
29
30 [

31
32

£ £
9
EHAR: ﬁ%; BEWAR: I‘ﬂ?éﬁ

A

BRET

FRER

B ¥ BXlam
ErREW I S+t E
127E #4110V 4 5
BB Ae x
5k *____ 1A
I RARH * %
T8 ___ mL*____
6

0
U

P
=]

=G

Bk i &

FTNRE R E kR

ot BARIEF RAZ K

il R KM

B2 48 4%

EER

pH3 (tomzmms: B5 $$")f:) )
(romzmas: B ! )
(10 oz izt BIF 2 R Al )
(rokunsww: G JE€ )
(___sumsask: )

pH4.0# EB52 B C 4 YA L

pH7.0& EHBETT A 23

pH10.04% E 858 K °C & paRg

pH B ESEETH A

ZesTa(m V)ES ] (snrm2s-252m)
#2mVp DA -G (snm-s6-612m)
pH7.0% 2 8/i2 B °C % gal77j-~ /Xl

HHEFE W EF (32428 74 47.0£ 0.05)
BATZ IR

T
= FAEMS ga-? sitglL.
AR IEBFIE B L(. é °C
fafo B [o[-5 % (AHLI101.7£1% )
% 0 - (EA#0.6~1.252 14

BREMEKRAEA_1OI#  nbar

BEFALAEA_ 19I5 mbar(:s £43. Smbar]

H AR
B E R (R OQSJ{E” )
0.01N £AE47 4 ik 7 25°C R4 2

umho/en > BmEA Xl
HHEFEREY (EA7N1343~14832 0 )

B 31

AILER B (RERSE: )
ORPAZ £ R H EH A mV

BERZAARE TAME mV
I HERE I E H (38 £ 15 SORPAZ 2 i 42 B3 £43% )

Y ;@

MR Y %

25 B

BRE *___#

#AER * 3 #

K48 15 L*_éf__ 1%
45 L*__ T @&
L+ 1

ark 200 O 4

3 F ok 20L * % %

AR 20L*__ & 4

WA 5%S Y #

ER * L &

&F V&

#5 3641 HLGPS * 148

BIFEAE * 18

PR ah BRI

ST

LEHHEREARD SRR E

= BHRAAREE
1[G 44
Y &, SR *
3 & 4LPE#
4 A/ & 2LPE#
5 0 ILPEji&
6 [0 0.5LFi& &PEf *
70 Oil#& 1L *
8 [ TOC3{g100mL *
9@/‘9' &
10 0
110
12 7 ¥O
1307

B R

VOC#40mL *

# & B IBAR(F) IL*

# & 7 HR(Svoc) 1L*

i)

&
i,

120mL * }6’ &R

42) 300 mL ¥

%
i

HiR
i)

14
15
16
17
18
19
19

M,

1
2
3
4
5
6
7
8
9
10
11
12

13
14

BODj#£300mL *
O 0.5 LPEjR
M, 4, 0255385k

D/ D/ 0.25 LPEjg

(0 0.1 LPEj&
g
g
R
o & HS0,- 11 H,50,

g

]

*
*
*
*
*
*

HNO; ~ 1:1 HNO;
HCI1 -~ 1:1 HCI1
H;PO,

NaOH

= fRE|

a1t

HUH Ao B (M4 6-C)
K

K8

R R

g
O
& &

0%

o
uf

4

B, B

N
P

[ U S

[V N O N

413
IRATEHE
BRER
REFE
Bk F &

VREOQE
atliralels

20
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=
3o
wi

NOO !

EHS ¥
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KA RGHRAEDEE R

E TN o T AR B TR 3] %48 1 [09.12.,>7
BHEME #HishiE HHEAE PIBE TRE MAF
AEBET 00.§ FHAR A4
B 76 FAR F
R G B O =B O® X % /) mmHg 162
I U 2 pai B | BR At
. B | ik Temp| Do | (@) T R
HIRE | s | wre oEL P o e wrs e e e | B
iy
wa |ggdfos| Dot
[} mmho/cm;
iy lo/4
sw-pzt | g o(0b (824|108 1664 — 33, Aot 6 ¢
S’.}_S l?'x X)} [ mmho/cm
Ui lol4
S @z: I | e 825 | 0.0 | bbs | —— 33 Dumem ||
| 8'1 ¥ (r}b 8’8 (] mmho/cm
/
SW-( & e qu]nbw §23] 193] b6 % 1339 Oumboten| 33 9
b3 | ) 3 | 173 gl.4
g [ mmho/cm
(ol
swz [ Ay b R2¢| M 1667 || 338 Cumiien| 0.5
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