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ABSTRACT:

In addition to meeting sea transportation function, construction quality of harbors is required
to be enhanced in environment or partially opened for water amenity space, as harbors have rich
landscape resources and in crisscrossed ecology and water structure in harbor construction tends to
be good habitat for marine life. It is not easy to take emphasis care of safety, ecology and landscape
in the light of execution. The three are in mutual conflicts and require different knowledge
background.

The purpose of Harbor Ecology Landscape Construction Design Project aims to provide
engineering personnel with design of harbor ecology landscape standards and make relevant design
norms. The project lasts 4 years. In the first year, design principles are decided and operation
reference manual is made. In the second year, overall environment construction plan focusing on
landscape leisure, Hualien Harbor area and south/north shores is made in reference of Hualien
Harbor with modification of operation manual. In the third year, we will analyze Taipei Harbor
with appeal of new generation harbor construction in coordination of overall environment
construction plan of Taipei Harbor at the outlet of Tamsui River in order to draft design standards
on harbor ecology landscape construction planning. In the fourth year, we will establish standard
manual for domestic harbor construction planning design and draft relevant design guidelines and
standards against the features of the four major harbors.

The year (2010) was the second year; our major achievements included: (1) addition of water
purification technology, (2) modification of harbor ecology environment evaluation guidelines, (3)
revision of ecology harbor water structure designated guidelines, (4) collection and discussions of
technical data of harbor landscape construction, (5) draft of harbor ecology quality construction
guidelines, (6) conducting overall harbor environment construction planning of Hualien Harbor and
south/north shores and (7) preparing marine teaching materials and holding education training.
Besides serving as reference of future environment improvement of Hualien Harbor, the results of
this study would also be major reference of making harbor ecology planning design standards.
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B H 0 B 42 0.07mg/L~0.15mg/L B ; AR B 6 > 5 Biplghend
BBy 5 0.1mg/L > 4ot 4 2-1 #751 o
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A 1.23 3.70 0.68 1.47 1.95
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AL 2.27 1.60 1.28 1.47 1.95
(NTU) ~7.37 ~2.67 ~8.97 ~4.33 ~5.39
PJiL &l 0.56 0.47 0.10 0.17 0.13
BODs(mg/L) ~3.37 ~1.0 ~1.92 ~2.67 ~1.38
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19

15

17

23

17

24

22

31

30

31

24

21

17

21.95

1

31

31

30

31

24

29.17

YaHili 2 %

31

24

21

21

16

18

19

19

15

17

23

17

24

22

31

30

31

24

21

17

22.33

FUN

24

21

21

16

18

19

14

19

15

17

23

17

24

22

31

30

31

24

21

22.19

FHEEL

31

24

21

21

16

18

19

14

19

15

17

23

17

24

22

31

30

31

24

21

17

21.95

iy

31

24

21

21

19

14

19

23

24

22

31

30

31

24

21

17

23.52
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* 48 [EFEPIE R

s T PR OV e T I PR SRR
BRl:: 31 | 1 1 Py 2352 | 19 17
YA 29.17 | 2 6 i 23 |20 17
sl 2833 | 3 6 Flgiabs | 2267 | 21 12
[ TR | 275 | 4 2 PRSI | 22.65 | 22 20
A 2701 S 9 BRI | 22.55 | 23 18
Vgt | 268 | 6 5 Vs | 2233 | 24 21
i 26 | 7 2 Fun 2219 | 25 21
s 2582 8 11 SEE | 2195 | 26 22
ot | 258 |9 10 2=0E | 2195 | 26 2
WELUE | 2491 | 10 11 il | 2195 | 26 2
SAAbE | 2475 ) 11 12 w-<E | 2195 | 26 22
fEER | 2462 | 12 13 BRI | 2195 | 26 22
HVERLKE | 24.62 | 12 13 PSR | 2195 | 26 22
BApE | 2458 | 14 12 Bt | 2195 | 26 2
TR | 242 | 15 15 PRELps | 2195 | 26 22
A 24 | 16 3 HE | 2195 | 26 22
ek 2375 | 17 16 BHEEL | 2195 | 26 2
IR | 23.69 | 18 13

(= )iFd o i &

AEREE LB EES A BEY AP LG BEENES
PABEIFERDES > FE S HRER S AR S o Ra o T2
FAEEA SR ANE A BERSF DS AT EHF B RT
e PR R ARARE FERSAR T ALY i i
rdptRA P AU AN AR TR - ASSMEIRKLEF oA S

T PFE 5 2 AR AT AT

1. 44 :
A AB A S o B 26 (Chordata) » & % T F°
( Urochordata ) » /& 4 % ( Thaliacea ) ; & 5 = B » A % & Y54 p
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(Pyrosomatida) > £ 3 1 # 8 #& (Van Soest, 1981); »>#%*p (Dolioilda)
Al5 2 # 20 f&(Kruger, 1939; Tokioka and Berner, 1958a,b; Garstang, 1993;
Godeaux, 1996 ) frx #~p (Salpida) = 7 1 #* 44 #& (Madin and Harbison,
1978 ) o

Naqvi et al. (2002) *>* [ 4= i97% (Arabian Sea) { ¢ /% -k ¥ Bifit @4
AR B3R W B i Lep B g frdliE
Pl g5 4 F g F e 4 o Yoon et al. (2001) { % 31 Cyclosalpa affinis, Salpa
fusiformis, lasis zonaria &7 H i ﬁ% raBA Ly FRELHG R L
RS BHES o gt R S o FptEsep R H 34 A E 2 B0

FAOE PSR S FRFEFFLFfoREL o £ KB (Wiebe et al,
1979) o gt #b > d 32 L Iep AT G ARG HER TR ~F R~ F Hh
L fhqodm 2 Br e 8 chdd it (Heron et al., 1988) > %]t » & H & 5758 5

(g )~ B#Efrddg (10 P 47 fA23kA > ¢ FhA 70 - &
£ AP fosd ) 4 9 0¥ % (Kashkina, 1986; Kawaguchi and Takahashi,
1996;Mianzan,2001; Pakhomov et al., 2002 ) ; X #“p /5 4§ s frBe 33 ¥ &

4

P
Y
[AN-AN

Dt
[3

1% 4 en¢7 5 (Perissintto and Pakhomov, 1997 ) > F]p* /& 1§ F fis 2
FABE Yy £ & e

2. AN

W8 B 2% $ I (Rotifera) » B # % (Monogonta) ; A & = P » A &
g 4t A P (Flosculariacea) ~ iy #4524 B (Collothecacea) % 254 #54 P
(Ploima) » #% & 487 & - #ffc ] asdsdf (L 0.04-2.0 T F ) Atk
FEAP Y E AR E R AT UG S A fEF S A E P e
ﬁ—%%&’%ﬁﬁﬁiiéﬁﬁiéﬁﬁﬁﬁ@%’%uﬁ%ﬁﬁé%
B kg ifok %‘75”4 % o

- HATA AN A A RPN SR FE U S A ST

LT AP AT A e S p R RV U ivip i A
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ﬁ&&%%’—&ﬁ%ﬁ%AK%mwg DA R - B AL afkik
B EPARBADE R A TEE AR AL RS RR2

=

- B [ Km’_‘-{_/’ﬁ?‘,&;& °

3. ¥Ry

SR RIS E NP ERY R Y - > SHEERN R
P ~ "8 % ( Gastropoda ) ~ ¢ @i I ( Opisthobranchia ) ¥ &_P
( Pteropoda )> ¥ X P~ & S4B (Thecosomata) % #x %8 & P

(Gymnosomata ) 7 F A & & & % 5 B B F B WARC) AR
px & 4 E #32% (Euthecosomata) % #t#:?% (Pseudothecosomata) > E #%&
WA G 20t B bldodfid fL (Limacinidae) dfasg » PR R ILE B E

NP SRR S ST IS NS o S S

FEERER AT R R L AE S HLE R L AR FRAMRE
FeoAg g AR ARE RS AL ERAE AN (ot B €8 e
# %k (Be'and Gilmer, 1977 ; 5, 1964) » Van der Spoel (1974) 451 3
LA 2 TR AR FEE RN BB E > A S R e
o 2 R AR RET A P LR FER R N T
R et A F 0 blde ! Creseis clava ¥ iF R e s Fhdpn R
( £5,1991) > m Limacina helicina 3 # #&-k #% #=fa (3%, 1966) ; Cavolinia
inflexa &_4c J45 & I iF i m#ﬂ-r 7}@ ( Van der Spoel and Heyman, 1983 ) ; /=

% 1% (Clione limacina ) #4 i & HokBindgom 2 5 Byt 2 P
s E R RT UBR RS oo 2R B E A (8%, 1991) > I ¥ 4k ok
CHEGFET SR TR FFEEg: ORI ARG AR
(mucousweb ) » iZit A s € ST D R K 0 TEMBARY o ARIR R EF
5ia ¢ e FHok. 0 A5 % 2 T Marine snow |0 Flpt s F oA HEE £ G 8

P LR B
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4. g
P & 37 L dp & b 4 I (Arthropoda) » @ #% (Jiaqiaogang ) » i &I
4% (Branchiopoda) > g% P (Diplostraca)’ < & iy B (Eucladocera) #
M A KR c BHFEAN AL VEE VY BEF T bl SR
AR EFEY SRR A G (FAEH ) FEINE - BAAERR o ¥ fF
mﬂﬁ%“*’Qwﬁﬁﬁ~ﬂﬁfﬁ,%&4_6%%gﬁg‘@&
FAL e
A A YOS B SR o S B R S ok ) et o i

Ui P o AR B2 pi ﬁ‘,smﬁ\ﬁﬁm’?é%fiﬁ\}El’*fﬁi}‘;"iﬁ’« i ih

MRBROERIF M by ¥ RF LR OT pE P o
= é"#";ﬁ"‘ FARENR R S AT A - ‘BF% ph

Fodad BEAsod W AR A < (HME 02—10mme - £ 1—3mm )~

A E A RREPF

FhERERE PR EFVREGEAETADY R TR ®F T A D55

£ AL EREHF P T BT P sl o s Aok A R

- HF ] niT R SRt LR 420 -
B2EF BAEPIE® o U P E* K GRS > d L EFSE s
£ oo WiEAR P U TR BB BBt o B RET PPL FH B L ke
A A T iRaad o Ae BAEGY -B T BTG (L oE

ﬁ%iz_’ff'%;ﬁ?‘)o u i’“ J, 3»};';3"’ j\/ilL # J\ T lf’a I .ﬁ/ﬁ&& . “mﬁ{f]-‘fr’

AR AT B A B KGR 2B A b 0 BT 60 35 fLF RS 4
EB 13 BLEREYG BRSSP B S B F
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Al B g g 0 AR A A BRI BT RS SR K L
G S AR EER B EARS > A A AR MR AL B S RS o
pEho @ At S HRERIE B ¢ NI e @S SRR T

MLARRE TESRAERE > £ - WHEAE - E U S
%ﬁ%?ﬁﬁ%iﬁ’?ﬁﬂEi%%%ﬁi#?ﬁﬁ’E&Sﬁ%%ﬁ
xR EAMERBSG o KT R FBE T RE { F M B S
Bk R -

4.3 18 NNE =R AV E AR G E U

BOALP R EEE Rehis BB > - B R T )R e
d&ﬁﬁﬁﬁ%ﬁj%@\wi%~%%*#‘$*ﬁ#iﬁéiﬁ4#
B h o AT IABABLA Y G ER DTS > Lk E L
Bk G ARBENPER RS REFY A AR

(Jrr

\,\

— ~ EMFEEE(HEP) 221

2

*P?%?%§@m$ﬂ?&%i%ﬁ@%%@ﬂm’éiﬁﬁﬁﬁ
ﬁ:;\: (HEP)m '%’F &0 ’y— S /5’ F’&% /}i /ﬁt{ﬁu 3 E‘J’J“r]’——g 4 ;l'f' ~ ’}%id"v ;I—f%’
ﬁﬁmwra}EP?@ﬁﬁ%{ﬁiéﬁiﬁm%ﬂﬁﬁﬁiﬁ%,a

TAFTHzZ e AL R ATAPMRE TR IS - ¢ag¢;
HSI 2 #5% > HSI 5 5B % RV e 3 4 > B3 & ¥ BB 715
Fr PR ThEFRLE R UBERFASF D AR

poRRA L G LE KRR Bt B T & RAIRIFL RPN RS
g h ek o 0B E)E (B E) L F kA EanEy e
Frrfie T i Ps o ERL R TG 2 & RApikAr kA F HSI> 1Y
HSI 2920 & B2 A F AAp B Ddie(r)ehg 110 3= ¢ HSI #5530 4.3 2

4F o HSI er 4 10 T 58 4.5 £ 57 o
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“E%Hﬁﬁ:

HSl = —rFk—7"—0——+— b
%'TE‘E I PYTNE

HSI A3t 0~1.0 B osE 24 fEiEs 2 3 & 4 GHRBE F oL~k
ik R e R TRB & Fehif # & 4p 8 ST (Suitability Index ) 4 izt 2 o
REdREAAT R RS > B EERBRE F2 =4tk ST
HSI» HAhaE 225 BdeTim2 ~ BT ~ L& 5z - i &
3 PEE

HSI (Habitat Suitability Index ) #-3% 2 & #-#72& = 2. HSI #-55 f1* &
Rk (R Ry ) REFE 0 F A ERMEE S PIRE v L ATE 2
fost o 7R T L R sE e HST 8245 T 392 o fd i (7 40 M R ae bF A 4T
doip B GREBCEAP R BT 1 EPF o BN A 2 N AR 4 o AR F ik
M REE? § 0 RIF B REBL -

- #1188 B-1Bl 2 HEP 2 gY32 11

(- )Py =i EPIE

ARG AT R S kD) RGBT AL HRT S 55
A A BT AR ARE S AL R AETE TN
RIEE TR VRS SRR LY PAEES TR S Y
LRI R Ao B 411 1o e
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[ 411 Preafbats L o U (R EIR - 2002)

CYkFaaz stz
2O RL R AR TRB S P ORE S K FRED AP
MIEP > ZRE~FE -BR 3% pH-THERHE R FFHM(SS)
FoRAGAAIRFFEFNLAORFREREESHLE T RE AT
o RFTRRE TER CERY ~PHF T RBZFFEIRE ~ K
FOREE BT -
C)2yaa->i2
W BRI AR 2 HFL S AEA, B

FrenEs s LA BRI ASF AN L PRI LAFERE S

5

R P PA I M

A H2REGRSEYR A E TP AL
ﬂﬁ’ﬁ*%%ﬁiﬁ’ﬁﬁﬂﬁﬁ# 2N FEA ST o BRI
B e MRS e R R A P AT IR 2 HFLR

B
B DA E P T AR REESE P~ 10cmx10cm 2. 2 24 ) B B

A G KRR L E S BRI A T S N AN &
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TED Ry L WEE ML N FETL (8F 19965 #F 0 1999 5 5 o
2000 5 f > 2001) = ¥ d RHAp PR jed o WHB RS RS HEL L
xR RERA

(2 )37+ ik " F 4 4 B-IBI &

AFT L Ked PR M dp iR (B-IBI)( Weisberg et al. » 1997 ; Alden
etal. »2002; Llanso etal. » 2002) k:i& {74 i3 o d W ATHFIT AT
BT3oh 32(ppt) oo Bt 5 BB R B E R RS kMo et B-IBI
Tk A5 R S AR L (PMsand ) 2 ¢ # 7 Shannon-Wiener
fasps & Rdpde (H) > 5 =6 2 3857 E % (Abundance) (#/m2) - ¥
o ff 2 B fERE 2 & (Biomass) (g/m2) ~ ¥ =6 ff 25 S Ap a2 2
& F 4+ (Biomass of pollution-indicative taxa) (%) ~ H =& ff 2 i3 % &t
R fAsE2 2 F @~ (Abundance of pollution-sensitive taxa ) (%) ~ H i
bR FEAHFS YO F HLE %P~ (Abundance of deep-deposit
feeders) (%)% = B=W AP o A o 0 FA 5P & FF g Tl o A
Py 5y (2004) 7 aF2 4~ Himg ff 2 R fEsg e % £ (Abundance
of Algae taxa ) (%)= ®H & P o

. B-IBl st B ifAze @ * cn 531 2 Elaant g 32 R4

Weisberg et al. (1997)*7% & &) ket 5 32 > B & B e » &b+

B4 S5ETE > J A 3BTE 0 2% 1 BRRE 0 A REE

SR S AT D (T4 Hoo BAARIENA 7 R AR % B % K
AL - FILRFETHNETFE FRE CFTHRE S fa X TR B2

FERELREGTIFAETA ok 49> 1P MERY B 1981 £ B

ézﬁw%ﬁ%§?%#£$£5f(mM)wﬁém%ﬁﬁﬂ

gn‘\

=3
Jrm
\\\?{y
<l
+

PN SE25%TF R R R AR REFRMRA o (T2
FEGEAE TR B L EBATRITERT A 1w (<25%)
4 (;}r’f% B <259% % ]Q-F/\>25/>’ {& (>25%> f:‘f%)i? E’ﬁl”'};",'
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FRAELA S 2 WA P B RERE i fes 2 R -
voood g AR el g 2 B E R (Abundance) 0 € X F|IRA
BEER 23RS LNE

al. » 2002) et € MG S F PRI VAT EED v P (S

FEMBEEaTH T 2T %% (Aldenet
REE®RR U:}*”f BB L E (Abundance) B > 27 & 4 fi3xF 470
ROAL o iRl 5 BAIER TR B A fe A iAo 4-10 45T -
AL AT hE N BRIBEE BRIEROR R A P TR N
44 B-IBI =% %%+ A hB-IBl & (554 1.0~12 2 F ) PR ko
B-IBI & (% & 2.1~329 2. &) 2 T k e B-IBI i& (% & 2.1~3.29 2 &)
BRERAL P EMPE (2005) F LA DR B2 otk RIS %
AP e m TR v ¢ v Tk B-IBI B BEFR o BEE A
1.0~3292_ fF » H¢ > ST4~ST6~ST7 -+ = B * B4 4 e PR AR O
BlEEF e > Bl x 2 STO = % btk o mp A fie— #4147
BRI et R B-IBI Ei =g ¢ > STS~ST6~ST7 &+ = B P4 4
BEERAREOTE v R gk adF o H P 1 0 ST6 B o @ @ & e B-IBI
3= ¢ ST6~ST7 et = B % B 4 40 dek 3= Ap gt £ v Rl R K e0d
Hoe % 020 ST6 B iz o 58 & ™ k& ¢ B-IBI B ¥ > ST4~ST6 ~ST7 A
Lo A R ER AR RO vplg ks o H Y X 0 ST6 B it o F

W

T 2 0 AT ke N BRIEE STO i iz » ¥ 17 5 it B-IBI B2

o

\\\?{r
ol
i
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49 ST % 72 BIBL I
L5 A AR

B RR

BEME

ATk

AR

54 XK

A A5

2002.6~2003.5

0.5mx0.5m

12(Month)

12003

Wi

2003.4~2003.9

0.5mx0.5m

9(Month)

¥

2004

#AidE

2004.9~2005.6

0.5mx0.5m

i 2003

Enibs

2004.9~2005.6

0.5mx0.5m

i 2005

B

2004.9~2005.6

0.5mx0.5m

¥ 2005

D A
#%ﬁ%

2003.7~2004.5

0.5mx0.5m

¥

2004

D
ﬁ‘*ﬁ%‘

2004.9~2005.4

0.5mx0.5m

% 12004

F<4-10 ZEFTROAET e BRI S (S0 Llanso etal. » 2002)

RE

]

3

!

Shannon-Wienerf 38 #4015 8 ()

215

1-15

<10

B AR AREST ()

=100000r
=H000]

3000-100000¢
3000-6000

<3000

Bf ARz @B 4§ )

14

3-14

<}

ST RS T B AL ) R A

=100 or
2]

67-1000r
38-67

<hlor
<38

BEALA RRARAR (HXVEY) ZETE 00

2130

120-1300r
00-130

< 12001
<100

LE R IR bER £ 4 EYTTI0)

VKl

HuahL R ERRTHEN

203

!
130-230
1-23

<130
<1

(7 )B-IBI £ » HEP 2 f5 s =
1.SI fi-5v & =

ARG kg~ BRlEEE D AR R BT A

P FEGR BRI &

DAt Pl b SI HABY 22 LRBEFFIEL PR EERT R
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8 £ 4 96 Fdicdh o & 96 T dicdh ¢ wrd 2 B B-IBI 78— £ ol
Pivs B d @ 0 S7bo] BIBI @e7R- ¥ B v 5 B @ o S BoIBI

M@ (2005) 1% H'Z $ % 4 fidic > Fisadh * 4l € 23 48 0 & %)
WPl ~3 v F6~T7T~87 o L2 » BBRELEFF 2 ¢ LAREHE
B 96 £ h By kiE 2 oo

(1) kF 7=+

P HEBRRF)F LS ARG > AR R 0 L RER L2 W
BpH £-DO~#T A 2 BAFEFS - 412 534 kE2 SI(Ss)
SEAE C F B 5 MBS ARALAE Y 2.87%35%F MM 0 BA K
Bt 287% M TR R %) o P EEE B o A EY (2005) AR
SR A S IE Y ARAER K 2.87%~345%F BP0 BAER
B 2.87% 1 TR RE Rl PREBESRE S oL RES F A RpR T
ek § 4 (2001)~ 457 A4 % (2003)F ot E L B A RA 37490 1
§AEBRF L o FlY o TG R R R iE o 2 b fid S AP -
B 4.13 5 pH 2 SI (SIp) ¢ %% % > B-IBI & & % 1A pH & 7.65~8.3
spa@ ApH 49 ™ 2% 83 1+ ko1 B-IBI Ei% 8" i o ft 4 (2005)
Frespdgdasfdt d Wms s 8828 & pH & 7.97-83 # R
fopH A 7.97 10TE 83 01 M AHCESGE S o FTE %A K T
£ B Bl 4.14 52 DO 2 SI(SId)# %45 ®B'B-IBl 3 & 113 & DO & 4.8mg/l
w1 DO & 48mg/l T B-IBI (iR B S 0 ikh A EIRE 5
Fi# DO % 5.0mg/l 2+ 5 ¥ Bja-k» ¥ # DO |3 5.0mg/l 275K
KRR A Hd EE BB B (2005) B R RlE
IR A DO & 5.76mg/l 2 F > DO & & 5.76mg/l 1T BT e fE ficik
B oA EE TR AR o RAIS TR Sle s RAR F
B¢ NI AET R 578~69.5 ms/cm 0 E R A 5 57.5 ms/cm! T & B-IBI
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EAEBEE K  EW (2005) PR HERMRENFAEY IRAET AR
59.8~68.8 ms/cm > ¥ 7 A& i 58.8 ms/cmit T Fr fEIE B D o v —‘ﬁ"‘EQ#BFﬁ ’
Fpo T U HET R 575 ms/em T o R BG4 b
o IpEF o

1.0 . o 1.0 e we s
o o :o ‘o. o!-; ) -n":;:l
o 00 [ ] [ ] (] [ ]
UTY=0I020 0 100 UG {VRET. 018607738 8 80 A s o
R - O -eir ol S
06 o0 [ ] m.lmﬁ 06 o0 [ ] ...l“: Jr. [ ] [ ]
% | L] . R [] a L[] R [} .
04 0.4
0.2 0.2
0.0 0.0
2.0 2.5 30 3.5 70 15 8.0 8.5
B (%) pH
[p4.12 ERE STRE e A [ 4.13 pH ST 48 o0 s
1.0 2 1.0 a ; a
G o ¢ ®®e L] L] ° (]
'.l. 4 '”0:“00 o » o -o ‘o;
1y =0009:-0608 8 ¢ g e gheding e 08 | y=00071x+0.2847 = s .’....;%.
0ot oo ol o °URE ’ 0
o O¢ oul..- od v, :ht ."-:l ::!.3:.
[ ] .”.r‘.... 067 [ L N ] [ ] -.-.HOC
o) . [ N ] © .. . L]
7} K . G . .
04 F
02 02
" ‘ ‘ ‘ ‘ ‘ ‘ 0w
2 3 4 5 6 7 8 9 40 45 50 55 60 65 70
DO(mg/l) ﬁ?&@ (ms/cm)
q%‘ﬂ 4.14 DO SI TF@T“IJ?E?? E’aﬂ 4.15 ’E:LFET SI ﬁ%&fﬂuq’é?

(2) # AR FF

A RE RS G 0 Bl 416 38R FF 2 SI(Slg) ¢ 258 > a8 R
2.3%~2.5% 40 > 1 B-IBI % & > @ s A & 2. 3964iT A B-IBI
BAEBE L o R F W (2005) A7 SR Rl 0 B 1.8%~2.5% K F >
WA S > h bR AL 0% TR AP B> > 3 F 2 B o1 i
_§L o
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(3) & k7F+
KPER G o0 f£2003 &4 7 32003 &5 7 2B KERALE
Y > A H D AR KPER 18 ) pF B-IBI &AL & > B 4.17 LiEkpE

>‘1\v

BFF3 2 SI(SIw) ¢ %RB) > &2 kPEF 18- ™ » & B-IBI &7
B s AR o P Y (2005) FFE R R Rl o ARKPER 1249
(| BE LT BE T B A BER BER  o Tt > BRI S ﬁmﬁﬂ" e Ak R

A SRS JORE S5-I I & SN L F R PR P ) e R A
FEE AP PR RAZRBER S 58&% (2005) 7§ 45 417k
ARERE R 0 4R %ﬁio

y = 0.0088x +0.6568

1.0 1.0
y=0.0913x +0.593 - .'::
$ . ‘us
0.8 g :' : § g‘i
[ ] (1] * ] :.
06 F * [ . .
,2“ . R N . 2
17} ° o 17
04 1
02 1
0.0
0.5 1.0 15 20 25 0 5 10 15 20
W4 (%) EFH i)
[l 4.16 Bl P ST ﬂig?tw¥é? ‘ [l 4.17 iiﬁkﬁﬁﬁﬂﬁd%’81¢§§?tw¥éﬁ !

2.HSI 58 =

ter il ¢ & (HSD) & & 2 5 R FFF 24§ ¢ KDt g R 2]Hr o
LOHPHEE G RRRE ROL HST BRI B A0~ 2 e T
SI 2. &£ &% 5% &_HSIS1 o iz F & § 41 (2001 ) sfud 3R:E B~k R B F]
T BT OU25% AT L AR A B BB R TS E B e Ty B
Faid  ZREFFFEERHIRP T2 i 2 R REFEL &
FE o LB BEFF NEAE s dok 4-11 #757 cHSI Bz 38324 &
dom G TR 2 LRI PTG ST dpdcs RRB kT2 Ll SI
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\\\?{r

Tu? g (2002) 2L & F]2 HipTieE > 2> SI 22 HSI 2 4p

L
1B °

B 4T 5N 4-6 ¢

HSI=MIN(SIs » SIp » SId » SIe) xSIwxSIg ............cvene.n. (544-6)

e ERF R F BT RERE RN SRR RE TR AR
o NBRIHDE R T D B & RY R D ST Efed 46 3438
M HSL Ehed 4-12 #7577 o L R|eER PR 4 $éhdko~ B-IBI £ £ HSI &
Z Mo B 418 1 o H o k2 Hl e alikc: 071 ApdEdp g B o
fod & 4-12 87 psE 1238 2. HSI @Efis > 2772 & FL P
4L AR 4-5-6-7 2 HSI 643 > 2 7 RBE EHFL 4 £ o
M@ (2005) ¥4 faut B A H 22 HSIAp B 1247 3 S % 4 D H p b i 5
0.90  #2 A7 5 B R #iT  B-IBI 7 K & e £ L1 02 515 0 BT i

FlIRE AT o
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FA-11 D BURPT A1

5 i B 7 THE | RAKN | RE
A A % _ .
mg/l ms/cm &) hr %

7.92 6.61 59.70 3.17 1.07

7.92 6.61 59.70 9.50 1.07

7.92 6.61 59.70 15.83 1.07

8.01 6.40 59.13 2.89 1.05

8.0l 6.40 59.13 8.67 1.05

8.01 6.40 59.13 14.45 1.05

7.55 5.29 59.85 3.33 1.07

7.55 5.29 59.85 10.00 1.07

7.55 5.29 59.85 16.67 1.07

8.00 6.57 59.58 3.22 1.78

8.00 6.57 59.58 9.67 1.78

8.00 6.57 59.58 16.12 1.78

7.98 6.57 59.75 3.44 2.30
7.98 6.57 59.75 1033 | 2.30
7.98 6.57 59.75 17.22 | 2.30
7.93 6.36 58.95 3.61 2.38
7.93 6.36 58.95 10.83 | 2.38
7.93 6.36 58.95 18.05 | 2.38
8.00 6.22 59.58 3.61 2.33
8.00 6.22 59.58 10.83 | 2.33
8.00 6.22 59.58 18.05 | 2.33

7.68 5.25 50.93 3.33 1.27

7.68 5.25 50.93 10.00 1.27

7.68 5.25 50.93 16.67 1.27
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A& (mg/L) 3.10~6.04 574~7.20 | 0.72 ~6.51 3.18~5.53 0.29~5.3
FEEBE (M) 1.23~1.99 3.70~3.88 0.68~3.75 1.47~3.19 1.95~3.61
& E(NTU) 2.27~7.37 1.60~2.67 1.28~8.97 1.47~4.33 1.95~5.39

HEFEE=
0.56 ~3.37 0.47 ~1.0 0.10~1.92 0.17~2.67 0.13~1.38
(mg/L)
EBEREE
650~115 10.8~26.9 | 62.40~130.0 | 3.18~5.53 6.0~25.0
(mg/L)
R (mg/L) 0.36 ~1.95 | 3.12~3.42 1.4~2.92 0.7~3.3 1.97~2.96
A8 % (mg /L) 0.01 ~0.54 | 0.15 ~0.31 0.18~1.84 0.07~0.41 0.07~0.15
TEEEES(mg/L) | 0.30~0.50 0.10 0.00~0.2 0.2~0.4 0.10
ROFEIRS(mg/L) | 11.50~34.17 | 11.00~19.50 | 9.33~16.67 | 12.0~22.0 | 13.5~21.67
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