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ABSTRACT:

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

The purpose of the Harbor Ecology Landscape Construction Design Project aims to provide
engineering personnel with a 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 an
operation reference manual is made. In the second year, the 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 analyze Kaohsiung
Harbor with color image design in coordination with the overall environment construction plan of
Kaohsiung Harbor, in order to draft design standards on harbor ecology landscape construction
planning. In the fourth year, we establish a 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 (2011) was the third year; our major achievements included: (1) the addition of
water purification technology, (2) the modification of harbor ecology environment evaluation
guidelines, including water quality of environment, aquatic ecosystems and land planting, (3) the
revision of ecology harbor water structure designated guidelines, (4) the collection and discussions
of technical data of harbor landscape construction, (5) the draft of harbor ecology quality
construction guidelines, including landscape focal point planning, landscape planting and plan for
color design, (6)the conducting of overall harbor environment construction planning of Kaohsiung
Harbor and surrounding shores and (7) the holding of marine education training. Additionally,
serving as a reference of future environment improvement of Kaohsiung Harbor, the results of this
study will also be a major reference for making harbor ecology planning design standards.
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NHETRKLBECLKTALE

Ry FF A mFRT > 2 FANKEF D5 gk o
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Ao T b PR FREEALENFLAPEPRATE 0 U
Bk Ty TR BRI RELT E
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By Pep R A FAARTE BT > B R - B
KE S BT L R A2 R R A AR S S B o B
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214 S N

KAz FRPRRRIE RS2 A H LB BT RREREE S
F 2 AR G R Rt o e A8 e R A AT il B 2GR
ZOBF - KFAET A ZRIHF T2 HEALLEI % T A 47

LN

1. 3 (T30 4

il

(1) HFTR* YSIREE B ~ K Pla2 esr i
SETRCBAE CEEARZE BT -

(2) KRz Bl SR E 2R R~ R VR & (Reversing

B
B
thermometer) st 2 @ if # >M8 B £ 2 &k Bipl £ 2
G) HART HARM » B EET » L FORBIRE 22 4 R
%ﬁﬁ%%i&%ﬁ%%m?ﬁ’Hﬁaﬁﬁﬁﬁéoﬁ%
KRR EH BHBRTHS -
(4) B R G o0 AT Ja kY % UE R REP R o
2. HFHEHT

/& 1+ 3% 12 5L Niskin -k #3(General Oceanics) » # % % & &
K is o & B & %3 60mL BODs #5, ¢ > & B~ 1000mL >t pp #¥g 7 >
AP kﬁﬁ’x Lw ’ "":&?’Jﬁﬁ T/HTTI? ’ ?3@"5']?5@3‘:%;‘?‘{:”%
B o H- kR 1000mL i 7B g 2 16 0 Jp AT 1S B T RRE
A2 odr o HepH rie FH W RFIE P FRAFTRE T o

215 gip|& o i

Rl AR 21 ] E AR SR TR 0 P R A 4T et i
B R e TG K IR R PRI o F ABRR AT RER%
S5 2K VTR 0 PER P SR 40T o
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1. kE(C)
EPLER D FRBRRF o3 2 1% 2 NIEAW217.51A
H-R R 2 P27 SR E 28 R ~ 3RV E R (Reversing
thermometer)st 2 i if # S BRI E 2 RBRIE 2 o
2. Edk & (pH)
SRR ARTR RS 42 2 I 2 NIEA W424.52A
FI* B RBTEE SRR SL R FEL I EN
Mg Bk R 4pdk(pH B) & T e
3. 5§ £(DO)
S EEE D ABIR RS A2 2 £ 2 NIEA W422.51C

HEREETEFABREDIIPN > > RELESRE R
s AT F L4 “ﬁkﬂ% Pt 3 % R T iAok
=cE IR FE - AL SRLE O A F v Pm A mk 0§ ok » ok
Frpg o - H RS &ﬁ“??%éﬁéﬁ’iﬂﬁﬁﬁég?ﬁé:
B G  FPEE RN BT SR EhE s S o ET U AR
SRR R TR A F o R ?

ERER D SRR EF 02 2 £ 2 NIEA W510.54B

kA 20 CHEERA Y Bt 5 X o RlRkERY i Bk
A5 E kP BT 42 2% § (Dissolved Oxygen » f§ #i
DO) > % R£{#F 5 x 2 4 it 3 ¥ & (Biochemical Oxygen Demand » #§ £
BOD;) -

5. R FFM(SS)
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- = 2 NIEAW210.57A
A

B2 Z&Fx ® o~ 103C~105C 2
R ,Jwﬁé o H—é@ﬁi#h% 2Ktk
R R T 4
%ﬂ7€ﬂ%p%&WW€ MR R R A
¢ ’}\’f CRBE AR T ERES > BipiRi xzef;&r@%&;&'ﬁ.ﬂ?@
Bl

NG
)
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I
s
*Fl
k!
o
s
gq,
%
‘5‘“‘, ,|
-
~E
X
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5
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S
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6. BEE(TP)
G EPER D ARBEEE o2 2 J£8 3 2 NIEA W444.51C

KR P 2 Brps @ (Polyphosphate) 2 7 #% 4 W] S Fifik & i %‘? &
Frpadm il C s F A S AR o B IR 2 VR E B L
~ %4 %7 (Flow injection analysis, FIA) & % *® » o FEpe @ 22 4p i 4
(Ammonium molybdate){-iF|% i 4 47 (Antimony potassium tartrate) & fi&
MIEETF R EY - RF I EFMEL 7% R (Ascorbic acid
solution)if /n = ¥ — ¢ Bk & 4 F o3 880nm A £ BRI H L 3k

R & S LN SLE L

7. % ¥ (NHz-N)

SRR D ABRBRIRF 4 2 282 02 NIEA W448.51B

W»

77 & % FARBEF 2 KR40 » X & BL B (Hypochlorite) 2 fi= /% i
F ko 4 iR E S 2 %xfs (Indophenol) » 43 0% 2  pE & ¢ I A g § 1
4 7% i% (Sodium nitroprusside)2. L1t 15 € { 4edp 7] o @& * & sk kR AT
BB 640nm Byt (Tt d AT 0 TR RIERHRY 5 F kR o
8. 4.7 75 (Oli and grease)
GEPER D RARIERF o4 2 {88 2 2 NIEA W505.51C

kP RE R B A AL a0 F B RZE RS D
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o Vv

% 12 % X (Soxhlet) & B~ f:?* JE -1 ”%;f”} B2 g HE > TriE
‘.'3;'/“4’ ’?E]:'Ei A R L] nr]//*% et 1Y H— ‘:" IT’]‘&E]&*’” ?ﬁ ’ @/@ﬁ-
FCISALE  TEFH RS R ‘f‘&iﬂr BEEFHPEREL AL THE
Wi g E o

= % % ## (Coliform group)
G EPEE D ARBREF N2 2 £ 2 NIEA E202.54B

AR Rk A A ERE CE AR BT
A 7 38 2 % % 4% {¥ (Coliform group).m pﬂogz&i,m]ﬂ&"*ﬁ l*1‘)3‘—mLES
Endo agar & m-Endo broth i‘“f;ei_k by 2 3521 C3 & 2412 /) pF ¢ A 2
EEBERFRT T AL EBRFART  HH LG "\’%ﬁﬁﬁ"
10. 3§ & (NTU)
EPEER D AREERER 4 2 B NIEAW219.52C
WA TR T ot EoR R oI S8 R R IR S R R AT
R R RIERR R R RR g H o B AT -
11. 5P & (SD)
S EPEE L SRR IEE O 4 2 £ 52 NIEA E220.50C

% P R (transparency) A dp 6 3ie 79 7 &K 2 A2 K o & 2 2 A
T 20~30 2426 F [ldE o fLH (Secchl disk)i » -k ¢ » & Pl H
7 EL&E@E » LR B P R > X L) H B P & (Secchi transparency) ©

\*:t |l

12. £ £ %&(Heavy metals)

(1) 45 & F 48 -8 -8 -8 -8

YRR D SPRIR R 24 2 {2 2 NIEA W308.22B
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Aok A E AR e spl A dfﬁfr MK N SR
A BT EL WA FiEFET E&ﬁ@ﬂ’éﬁﬂmﬁﬁ%
BB o RIA R £ B (Dissolved metals) ik #--k tkiBimis > 3 pH X
6.5 i ¥~ 7 iminodiacetate F it sk 2 44 & Hr+ 2 Ay F 4o 1 F R

AE S o 5 OM AR IR > i B2 kSRR 0 g

2ZEEBRPIRES T FEETRP o Aol 2ok 2 R £ (Total
metals) ¥ o ot BRI A TH o I H B S22 2HRpE Y 2
EHBTER - HAF L o FEF A ZRKRPIFF BEWAILERET
WA PSRBT L EE NS R .

(2) &
SRR D SRR IRER o4 2 L2 2 NIEA W330.52A

kP ARG - LR B AR R BRI R PR LA
:Rr-%ﬁ-'*' o R REF C TSR RS R A RS
= d %“’i\ﬁ_mf»‘i{’g v R F ek ik Ak 253 7nm( B &
NFQA) 2B AR ER TR o
(3) #
S AR D ABRIRE 04 2 283 2 NIEA W434.53B

FHRIE R Ltz K SPEE BRI R E P 2
Wi@%*éi$ﬁ’ﬁ”i@@%ﬂﬁﬁ%&éiﬁﬁoﬁéé%
tagndd it Ad KR =2 ‘%’E‘i"’h’ﬁﬁxz‘ FEL T g A H R 7
éﬁ - )ﬁ% s } = 4 fL éi 41 & EE ;F ( " % )-#N x;—éﬁﬁ B+ PR ﬂll Sk P{}
'i’q’q/\ 193.7 nm & £ }i Jiﬁ‘:x-r‘o)i’xirr LE °

T %7 (EC)

GEPEER D RARRIRF o4 2 %2 2 NIEAW 203.51B

¥ 7 & (Conductivity) 3 #-% /il #F lem2 # 6 > & lom 2 % fpF
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7 FE(Resistance)z_ i§|# > H i+ 3 mho/cm > ¥ 3 B | L EH 10-3 &
10-6 % 77 » 3= % mmho/cm & umho/cm - F£ ¢ Az BT F & * LB EF
BARLARIET R AR KF2ZET R o

14. 7 g B (NOy)

3EFER D ARRIEF o4 2 L8 2 NIEAW417.51A

ke R A OSC2mEARY BER IR IFIAFLE > 1Y
Lk kpEpHa kR T F 2 o

15. H A B (NO,)
SRR D SRR RF o4 2 RS NIEA W418.51C

A "%(sulfanilamide)22 -k ¥ TR fe® & pH B4 2.0 2 2.5 2 iF @

To4ig § v F R(diazotation)d A5 i F 1Y Ao gt g F (4 & F 27 N-1-

FAC G - omc- BB RN (- naphthyl)-ethylenedlamlne
dihydrochloride)® & » A; = % %= d B g i &4 > WA kB4 &
543nm Rl He kB A ¥ B2 0 TG ABBAF kR LT 2 o
16. # & (Salinity)
S EPER D ARBREF O 2 EE 2 E NIEA W447.20C

A E G R R R ER REREA AT ER A
(Rt) » k3t 5 -k¥ 3 * B & (Practical salinity scale) °
17. # @& % % (Nitrate nitrogen)
SRR L ARIRIEF o4 2 L3 2 NIEAW419.51A

RZEF B o e e 220nm 2R G o oA AR B &
275nm # ¥k > F|R kS ez 8 ok sk sk B R iR oK B A 220nm 2k
)i 4 a‘r"‘/T‘ Kt A 275nm 2. 2 B kR T ORERP AR A F (NO;-N)2 3
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Ik

18. A EE ™ ¥ (Nitrite nitrogen)
SRR D SRR IEF 04 2 8 2 NIEA W418.51C

A "%(sulfanilamide) £ -k ¥ A EE % 4 pH2.0 T 2.5 2 i 2 T o420y
§ v F Ju(diazotation)m 25X 8 § v L4 > pLig § it L4 N-1-E ¢
F = % B BN ~(1- naphthyl)-ethylenediamine dihydrochloride) #%
oA id BF &P WA KRERI AL E 543nm g B ok
a2 gz o TULABRAY ZkRETL o

19. gipé @ (Phosphate)
S EPEE D AR BRIERER 24 2 L8 2 NIEA W427.53B

RAR LR~ B T R AP AR S IR B A5

Bis s Bhe i s PSS REL TR R ITY 2 g

fi« (phosphomolybdic acid) > 584 % & (ascorbic acid):® & 5 F¢ 48 & 4

40 & (molybdenum blue) » 12 & &k & 2430 £ 880nm ewip] H vk B T
o RARAT ARG R ATRE WL I AER B R o

20. 7 p& % (Silicate)
SRR D ARBREF O 24 2 £83  NIEA W450.50B

KEEHERS > PRBAVREAR T EAREE B S F 2
40§ 3% % fe(Heteropoly acid) » 14 4 &k & 253 410nm i & eip] H e sk
Ba T B K PRAER - F kP PFPRAZERK ¥4 r B RFE
H 1A 2 EHRABREF I 2T R IBRERARRAREZ I
7 4p 3¢ § pa(Heteropoly blue) > 12 & 3k £ & 33 815nm & 650nm & &
FaPl ARGk R A LR K FRBER o A TR P ERRB SRR
wr= F LR (Si0) % m 2 e
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21. ¥ %% a(Chlorophyll-a)
SRR ARIERF 02 2 £ 2 NIEA E508.00B

KRG HE R RBR AT o e BEREY 2 F i F a0 £ Y
AEERRPERPR AR DR RE > R RR LR
Fokwe g¥raz -

22. v # % § £ (COD)

W

SR D ABRBIRE 2 2 82 2 NIEA W514.20B

AR R KRR o ZRARRIEY A2 & F fa o
TR A b f% B+ F g o Ao r B E LR R 0 F)

fﬁx_ﬁﬁ’fzﬁ’xﬁw ’ -‘lmﬁ’thiﬁi#‘?%hi’fﬁ' T_5ov® /}J L2 & 42 ﬁ’x.lrﬁ' v I
KR L E T P
.

/

(Chemical Oxygen Demand > f§ £ COD) » g

E
T &Y TARF LG a7 E o

VRSV TR ek 2 Aok A gl itk A Reg R ot
kel pARSVRTIRE o A g Y P AR PR
3Rt o RiRFEFORTIREG O LRI R AUERR TR D
RA R FTEFRIF AT Bk s RS KA £ A
FE AR F 2 NT EG 2 AR R FY A RE R
KREALETFEE > RPAP 2 SFHRETTIEE I 25w o
ARTT FHDLFRPEFIE  AFERJNTL RIS G
OGRS FRARBBERRFTRETE A DR -

3

22.1 — K FEREGRE

FAMT R L kTR % 2001 £ 120 26 P ATITRIP LG 2
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S RARES S i S A RO R R A ) S T

Goc A 4~ 8% 0 1235 £(DO) ~ & 33 kR 4y Bc(pH) ~ BT H
Wi (SS)~ 2 i+ % § £(BOD)~ %ﬂnywﬁ%m@y*?mmNy
HP i A HRFE S RFABRZTFAER BB LTT A

Bose A2 Ao A 2-1 AR e

%21 ABBBRAGE FELTEE

A BE I v % PR
ZR|E P
pH 7.5~8.5 7.5~8.5 7.0~8.5
DO (mg/L) 5.0 14+ 5.0 71+ 2.0 12 ¢
BOD (mg/L) 20T 3.0 14T 6.0 11T
SRR 1000 & 2~ - -
(CFU/100ml)
%z % (mg/L) 0.3 - -
Bk (mg/L) 0.05 - -
E I 0.01 0.01 0.02
23 0.01 0.01 0.01
R el 2 2 )
LRRT ARG AT
PAE RN BORAT R s DBk AT R S 1 ER R AR RB T o
azﬁg:;ﬁ@r%,«‘;\q\gwq\\ %ﬁykilﬁkﬁfﬁ??c
?‘i**% .

\‘ZH
e

ok APk DT BB AR K EAR A k2 kR
<Lﬁkéﬂ‘k EEED A BAZTERERAY R LR
ER LN LR T L Y
S REA MR AERESTEE G v B
AEERE  HE EBEEEAR 22 977 o

222 ABKFESRTEHE

2 TESIC IS £ 2 TESIEIAEED
& 0.01 Fi 0.05
& 0.01 i 0.03
v 0.05 4 0.5
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e 0.05 i 0.05

X 0.002 4 0.05

222 FAKBKTERE

BN her 5B v 3he o (RAFEE S 6 BB > i %Rk
EBATAE ARS 2 F R EMRDE R o LR B RS SN
TR AME Rk D RRFE A GRE L v 2R
XA G RMK o F R - B RFIR TR TR R R RS D
A

g gy T AL LR B kB KR
75 (% B 2008) 17 Sk M ek B A R A 25 B 4R e
AR L BLRTRES > N2 FHEFDEARTRRES
2 HB TP AOBLRTREEARFTRT ARG 28

% H A 5 £(DO)~§ BENNTU) 5P B (SD)~ £ § (NH;-N)~ 2,85 (TP) ~
41 %5 E(BODy) A L F G5 E(COD)F = kTR - HALE

BFARLBLAEARLE R LI HRLALFE LA
BoOABRFEZOSE3T0 A LD R LWL RS
Bzt PO AT IR RBEEY T E LR R
LplEkeTiew e 2R 2 ECE 1 20~30 R iR A dkcE K 350
B A o

%]

B W fRE] AR A e £ X LR H b K E S
Flt B R R R AR AR M s 4T f

ol o Flt ks 5E J\’Fr
K PENHREZRE B RO F T FL R A RNETED
# 4p B Hln\%frmkh‘ic TR C4F C RBTTEP AT BT
PRGBGSR Ter A FF R L EPR L BAAEEY
MRFRL RS S RF TR AL EERLAS S B
B RERTERZED  HAR - ERXB LA KTERELT £ 23
fok 2-4 S 7 o
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723 BRAMZATEZBARKTHRE

o AR BLRE . 1 I W
% % (DO) 5.0 12 ¢ 4.5~5.0 3.5~4.5 35
% P A& (SD) 1.0 2 ¢+ 0.65~1.0 0.25~0.65 | 0251~
HAH(TP) 0.5 0.5~0.8 0.8~1.0 1.0 12}

AR X B R LK 4 3 2 1

% 2-4 BRKRMLIEFTR B RKFRE

o AR XA R ; T - v
%% (DO) 6.5 11+ 4.5~6.5 4.0~4.5 4.0 1T
% % (NH;-N) 05127 0.5~0.7 0.7~0.85 0.85 12
ax(TP) 037 0.3~0.65 0.65~1.0 1.0 12 ¢

LS RPN S 4 3 2 1

R R s

FRET S E KA 2

G N

PE B TR A WEHWARE LG DL RFE D SRR B A
Trm T ME ARG R B QA o A R R Q&

7 )ENA #%]ﬁ«fr;@ﬁd e R R AR R 0 TG - | e é&»a‘ﬂ’fﬁ- )
4o & 2-5 fr2-6 #7oT o

%25 BB ORWARERE 2B LAKTHES 5k

ﬁﬁ@ﬁ%ﬁﬁa AR S B LR L2 MR £
l=Q = i AT
g§<Q =1 2 OB - T
(= =T K ORI -R Y
3=Q =4 ﬂ i
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%26 BERKHEERIBLAR J\?—#ﬂﬂ‘k\ B2

F AR WERZRIR P 2 v R
H=Q =12 e P
8§ < Q= 10 3 PR
S<Q =7 7 4 B4
3=Q=4 - % 4

BARATE G R XA I pHhad E73 FLFFR > 25
AR EREGRE AT P APEORET AT REL 0 SRR
—ArF E o FRIEZAICK P e o F P LR B TR
B FHEES BAUEE o FEBAT LT OB R FRES > P
FaRPed F 27 Bg o 2 w5 R% > bl4ed § P RS
Mpks - REEPL R o Rpt -k 23894 24 BB A A 27 o HHEF
R R RO TRE S T RN IR T gl oo dod 2-8 977 0 2
AR BRI Q3 FoT o

%227 BRKHEXBRAKTEE

BXABALRE ; T I .
K FE R
% % (DO) 6.5 14+ 4.5~6.5 4.0~4.5 40 1
%P & (SD) 1.0 14 ¥ 0.65~1.0 0.25~0.65 0.2511°F
% % (NH3-N) 0.5 11 0.5~0.7 0.7~0.85 0.85 11}
BAHTP) 03117 0.3~0.65 0.65~1.0 1.0 v &
B2 s R R Bk 4 3 2 1
%228 BRAMUEXBIRKFTHELF %
Ak B REBLAESR PET R £ B
15=Q; =16 @ R
12=<Q; < 14 z &
9=Q; =11 i ¥
6=0Q=38 - i
4=Q3=5 A 3R
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2.2.3 ji ié'ﬁif}i’ﬁ*éﬂlfé

MARTA LSS AAIZRBIIALPEE TR RIR K
BFROKTEFIZ 48 P 2R AP e AT jiavk
FAZAZEF R DAL pR P IFHFSF D 3755 RE O
B i h s 28T > R FROEP TR -

B TERESFFFQEL P2 BT R 2 AT (M4
B2 2010)e9F 3 3 2 dp 00 0B T KRR RIZ FPE B b 0 i S BT
R RERE B TR SRR EaEsh AR 0 2EX
TE T L dg it Fo o RIpF 2B HITAR 96 £ & 97 & HFF

A AnE R T EEF YR RO TE > BE SR L i
ERLEPE IR NS I 1 S R A N A A

r‘ﬁ
LG EAMER Eehd g~ B2 LA ’,.‘+_ YL F g P TkE A
GEIEL S S e U A S A2 (P LILIE AR T to8 SRS ¢ 2k I s ek
Rldc 0 f2/a B RB T Z e - F t“ﬁi@%@ﬁﬁv% 3 B AT PE
Al SUNEE 8 SN IS AR R R 5 R R L C e

Ik & o ﬂ%%?v(ﬁ;l‘é‘-_‘ et e s T2 iR de fe P E R R R

)

&

BB RY SRR QD AL 228 B A B E
%%%ﬁﬁmzwmw
UBEBEBRRELFRIG mR T EEFBEF A, 2 T8
??%ﬁ%ﬁﬁ#%%#Jﬁﬁ"ébé e S g R A e
Pk B IRB G £ R A 0 45 AU £ R 2 ik kB

5
Boodrd 29977 o HF]F S-RE(C) 2 3+ kAR~ %5 £
(DO) ~ 2 i* % ¥ € (BODs) ~ &5 FH8(SS) ~ ZTA B BNOy) ~ AL B
(NO3) ~ 3BH(TP)2 % ¥ (NH3-N)4 7% -
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# 29 FMEFFRERERR

R F S g 2 2 RER®R B KRB
KB Lrgh HE T R 24.7~27.1
(. RN 24.9~27.1
(> :70) Kb I EIEAE S 24.9~31.2
. . LrES B R R 8.27~8.37
a3+ kR4 #i 8.27~8.35
“q«_/kl l% IE’ Z_ /3_/7;5»_%—;47: 754~835
ni A= “ K . ~
B3R E'Jf" ! 6.25~7.15 6.5 11t
= I mg RAPE - AL S (o .38~6.
(¥ /L) [N ki éﬂ* 2.38~6.94
4 LR g B _l BE 4, ﬂi' = —~
2R3 = Ki* B R 0.2~1.3 13
(¥ = : mg/L) AR R S o i 0.5~3.5
Ly o5 ) Ry e JE w3 ~
A T HE R A 0.36~4.61 461 11T
(¥ = : mg/L) ’*‘f\l% AL S o 4.9~8.1
n gl Es w w2 ~
IR e I he w A 0.005~0.024 0.004 11
(¥ = : mg/L) Kb I L S 0.018~0.17
g, _l—t Eﬁ _’ B - }'—" @__1 g N
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