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Ecological Design of Estuarine Environment

Yang, Hongmo

Dept. of Landscape Architecture, Chonnam National University

ABSTRACT

An Ecocomplex is proposed for ecological design of the estuarine environment of Han
River, which is designed upon an alternative mamagement concept of estuarine envi-
ronment. The concept reveals interrelationships among estuary, delta region and urban
inland with inputs/outputs and feedbacks among them. The Ecocomplex emphasizes an
integration of wastewater treatment with aquaculture, agriculture and recreation, and
carries out ecological treatment, recycling, and harvest processes.

A module of wastewater treatment pond system is employed in the Ecocomplex,
which treats a flow of 3,786 m‘/day and is composed of a four-facultative-pond series.
Treatment ponds stabilize wastewater discharged from the urban area, and concurrent-
ly produce algae for commercial or recreational fish farming. Effluent from treatment
and fish ponds is reused for agricultural production.

Through the waste-algae-fish-vegetable-recreation processes, wastewater from the
urban settlement is recycled back to the urban ecosystem. This resource-conserving
design approach can maintain a sustainable urban ecosystem, managing an estuarine
environment more naturally, healthly, and economically.
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of HwEA YE F 1L olE Ala®lel B4
& Boigr,

712 w59 27) Al2”AH3 st A
FA93 vty seAE7EE YAtE e
2 3o EREel e 7189 AAd e
o {7189 AAF=E d¥Eor BODs &
o2 et F AlAge] AHFEE AF
o] BODs & ¥43i5ich

{E 1) Eudora 2} Corinne HZA|IAH E4

Eudora Corinne

A=(N) 38°58° 41°36
AR F 3 7
Z¥9H4 (ha) 7.83 3.86
ANEE F93 (ha) 3.16 1.49
BE 54 (m) L5 1.2
A4 394 (m/day) 1,514 265
A7 BODs 813 38 36.2
A7 37713t day) 78 174
a: Ds/ha/day

¥ 9 F A2gA G T o] g7
N8B )& BT F A2 7L
ZAIZE 199 sigshe PIS iEAEURY 7
AAEE o]-&&Qr). Eudora Al2€9] 4HH7]
22 P¥AYs A9l FYa, Corinned UXE
B} 2T F=gou A 2 dgelth F Al
ezl Z¥A L e vjexFes A
g 7 Urh HEAHY vjZe] F A xHl7 fAL
3 Al 2gE A 7FExdoze Ala
Hge] 2471 A ¢l& Ao ddeE ¥,
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ARAI2" (2 2 AR /s F
BODs9] ¢ 60%7} ARBRAN AASHEE 4
Astn Yz gich djehte ol 14CoA A
o] €55 AFA =Hol &AL #ol7] AlFS:
5, 19¢coMe 49 &R FAFa EaFo)
ZolA 1, 24TCAA ST BFL 3o E3F
o] AAzFuc} BolAe}d fehdFsl Aol FA
he 14¢old7t He 71te] Eudorat 6749,
Corinne2 87§¥ olt}. Schneiter(1982) &
Corinne(9d 29%9) IRA2"9 ARARY &
%t B3 £EAAA Lot 0.84mE Eudtm
et 17

AEIZHo AT M2A] qFEAYF A
AA A8 fdstere BODs w5+ 190 mg/ !
2 Corrine Fstre] <& 3ufoltt, HEXHo
Corinne® H]&@ A|AHlS HXA3lY Al
ol fYsHe sE Asid ARNARY 9
EYAIA Hol7l F 2 cm AEE d3dc) &
QoA A7t e2iA] JAAPo] BAFET B
o} oluAx &jx|7} #olA o] oJ&2] 30cm
A& Fo] 15 - 20 o] 3 SR E AAS
=& dAg.

Oswald(1989) ¢ ZAte] ojahd dw] By
o}9] La Pazol] AX8 AZA2H (vg] Pitd
AR F2) e ARue %7t 8¢eA
T debdart @33 dojua Yo, ndr|E
2 AR 2xRisyl Aoz Ay wFolgt
2 2} 2ERSE Y7 U= 2 - 3m FolY

30-{

25 4

20 ~
J
15 1

|
10 4

.|

| /
o
|

Temperalure{oC)

......

-6

-10
4

(28 9 Corinne % Eudora AIAET} 213 (kimpo)
Xl vl2uim

PitE ZPPHRY vteo] AAs fS)el5E
293 = AFoeE A Aoz AT
£ 8CA} 22 Pitie vedias o
Ax FAE ¢ U Aolth

(T3 102 #x #3349 BODs F&E,
@8 1)L HAFAYee BODs 558 Yehd
t}. Corinne Al28]& o}t 38, Eudora Al
2612 2% & AZstn ok Corinne®
Eudora 5 Al2H¢] FAe$F BODs F=7t
< 23442 ANk 7189 0me/ ! olskE A
2= Ut

o Z@4A71 AFste EBREE (aeral
loading rate) AA71HE 2HHAN AHEH F
Z7120] 0T oldtold ARA|AE ANFAF T
B3 11 - 22kg/BODs/ha/day, RAQRY &

400 +
l “*— Corinne

‘e

““““ Eudora

— . -_..'
< 250 - " .
o . N

e - K
?n-’ 200 LRI
g ¢
8 180

1001
50 4
0
J

5

F M A M J J A 8 O N D
Month

(32l 10) Corinnex} Eudora AlAES] FQshr
BODs 5T

= Corinne

Eudora

4 F M A M J J A §$§ O N D
Month

(& 11) Corinne®} Eudora AlAHe] HEX 2|4
BODs ¢
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W33} 40 kg/BODs/ha/day ©i3h, RAAR
A 1.5m, ¥£9% $4 24m= 3tz YP,
gy e ARAIAY FFseA 77|
90 - 1504 #xelt},

u]=9] 739 1980t 271A] AEA| ALl A
AARE uiete] PitE AXsA%a 441& 1.5m
2 AARAS 44 1L.5m 9FEL uigo] 2-
3m/secZ W AF AF9 §EMAV} nigo
2 AR vdEE AXAT)e dAdo] 4o
W Ag|Ego] dolAe dHo] . HIde
AAAR] vldel] pPitdx|e} ANER] F4E
2.4m= A AT EES FolHA A8WH
< tE Sole Whge] ATHm Ut vZe &
EA2He tFE 7,572 2MGD)ol3te A
2sta oo,

AAAR viFollM o2 2.5m, 9= 1.4
m, % 3.9m ]9 PitE AA3sld, §&44
o] AFE AFen FYsrE 2¢ I HFE
A & dehdae] 582 FUAIIE, Pit AA
oA #4s BODsY] 40 - 50% 3= AAE
& Aok oA AXERY BEHNESEE 70 ke
/BODs/ha/day= Z7} Ald4 9B,

24 12 AygaA HANdE etk
ARA| 28] & 314547]0] 5 (short-circuiting) %
219 M EEE Fol71Ya 4l sPRAAH R
TR, Z sRREAl ARl 409 2 ARe
2 7%, debdRe E&5uUE Yl & st
FAl2dle] HARS] Hige] 2.5m Zo] Pit
£ AART. HMHARY F4L 2.4mB 313,
Foix e} FAHE L F4E Im9 1.6m=E 3
oh. FoAl= EFASES H8 ¥daesE A
A%, 2z} sHRAIAEY F AR 710E
100¢2 gtk F4 sHPAl2Ele EA dRXS
Pl 2 E838la, I A AEL sl e
S sk, umA @) sRAlAEe] 24
4 AlA A% gl JoA= A7,
Z} eEA 2 A AR wiiE AR
(polishing pond) 2.2 Ez9] o] Tx3PH
AXFle 715 L ERAI2H HAVHES
BODs #3t#d] 7|28 Fauglth, HARER
4, Gloyna 24, &4&ged, T3l

9, Oswald 2@ Fo] o0 W10 - 2%
e AAFGERL S 200, Oswald 2
d& $&3k= Aol vz s},

A o] AFAIAR]L AHIIES 71x2
Oswald=2d S 383l AAsHT ¥ 22
FEA 2= AA QA parameter) &, (& HE
AKX, FIAR, dIAH A HAARY F=
€ Jepdc),

(G 2 YEICHR|] ARAIAR MA] olX}

AA #81F (/day): 3786 A8k BODs (mg/!): 190

U84 SS (me/1): 200 A4 BODs (mg/1): 30
AR ASESEAY (mm/day): 16 BA HEZR(T): -1.8
BODs 4t (kg/day): 719

(& 3 ARAAH AR} Pite] 7=

A Afn £3ANT Bl A5AF TAA

(m) (m) (m) m &
9%l 24 05 0.3 3.2 70 28674
d4%2 24 0.5 0.3 3.2 10 4580
d%3 24 0.5 0.3 3.2 10 4580
d4%4 24 05 0.3 3.2 10 4580
FoidRx 1.0 0.3 0.3 1.6 10 1550
HAIGAR 15 05 0.3 2.3 10
Pit 3.9 3.9 2 480

@) FoldR H f71%A 44

E HE Als F90%le]l ERAI2HY AT
ThE o] 83t o] il yAAddT F
A7t YA e A HYFE o
&3 Folle QA Ad 37} fickn A
HAZH?D, EmyloA dAE AAs| A8
A= Z3A 4 (depuration pond)S AX|8l
AE BEIV1E 1 - 2 FAX dEjA &gt
o|2gtdoM e JHgsr 2 EE 4] XEe
o83 Vg EWE 1 - 2FB= He &
of 28 &3t 7|FxAE 1 Ade
2e] goldReAME o 5000 kg/ha/years]
o] dgar}?,

A, Y, & AQfdhs AFRA 8T
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(& 4 sieR{2|E ol8T HRe| Wyt

7} 3% Ak

&9 carp 56 g/m/year

719 carp 170 g/w?/Tmonths

ol gt Tilapia 376 g/m/year

o] g carp & Tilapia 500 g/m’/year
(policulture)

HAAE  Tilapia 700 g/me/year

1ol wet AA Z2 A ARe) AsE @
Fer 4% ZAFAE vdseas AXad
4% FE2 AT FRAA dre} updse
2 d¥e AUSel Ay A& FYeEs A
AR g o83l BFEF sle BHA
24 dpoleed, £go] we guine A
Bzl 7% 3,78 (IMGD)S 32 o
T0hasl #8 & & A"

HAARS ARG dxete] FAARe

B ECIEY L
Cpel(Mads)

A 12) Yefctx] dAPHE T

PHR4E FagAgd] Atk BejFvel I
F XU AXE ARAZH L FAGAA
A HiEse e Aestd A B
et A7t s FEHojx g IA
g FEojth 339 YL FHY A2 P
Ao FYBAY FAIHAN Fe Bz 8
d8F e F2E AAR YA Y] 4
FE FAS AR M FoIF E37] 82
€ SES A g ARA2E, Agold &
off ZAEAWME ATHIAT &R A7aE
A g,

3. 712 M

(09 192 AHeA JEYASe. Aue
A AAE BeiFm, 2 9B, A4, FAA, 92
YAd, ea5e A8 Uit Aze 9y
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] = iy
= )
I @%A29 2 %oiA D

‘f PP

(]

3
Ot
=)

I rra—)

L RS = 14 %
|- r E q o | e o209 3 B)
= 4 T e
: 10 Y ) o e Y
i'n‘ ot T ROAY 8 < * %

PP:1% it L Ag2ad A4
§P:2% 4% 2 #3394 A4
TP:3% 9% 3. sy A4
QP44 9% 4% 4
CPP:oiA 5 % A
RPP:e Ao w4l 69 2
P:Pit 7% 4

8 &

®

(23 13) MEjCHR| 7|2 MAx

& FE3] HEF U=F FFgo A} F
A9 oE =4, ARA2He] HFPAE, AYH
9 2+ 85 AHAE zEsle I8 )

A}, ARAI2AEHS IR 7= RE He
Fojzl o] A3l gAY FAFFEZ: ¥
BA R, gL hfizle] =g g ARAIA
Hg AL gt 247 TR HFAE
ﬂ%ﬂl VA wiReka, A4, AEi2E 3t
AEL 7ES g PAARL 93YA Y93 of
FYEE wjX3, AQUAL LAZM'\V%]
12ha, WA L BA|9E Sha, FEHAAHE 1.2
ha, 934 10 ha, 737—‘}11 40ha °]E}. 2R 9]
HAL T0ha7tA] 7] 7Fedttt.

AAG A E] GRALH ZE (module) &
—H 3,786 m* (190mg BODs /)38 A2st
W, he) ZAPYERS A2 AZT 19 3
BAzdloR2 pA3tm, ARAR] PitE AX
g}, BEQ F3g AFVIEE 100¢°]7, ha
& 28579 B4-E A¥ F Uk

I &=
A0 AAR HEAE H5E A

T GRS o, FHEAY, dHTTH @
2E & 3lrh ARAIZH, 9o, AEAL, d3
doldgsE 29T 3L E‘rr F71lA %%
st gleut e =90 2 Holtt. HIE

o] 8FEAY HAEH ﬂ@ﬂ Eaa! "Jiﬁﬂzi
Al F AL g 4ol EoAz vt A
HdAls 2 9 gol At dd A AR
duix] &4, FHBFE T TS5 49 9
&, ANEe] AdHES £ 5T WES F
dte] EAIREAE A &EIFestA FAAT=H
71948 Ao, AREAlE d75de] A 2
SHAEAY Hee tie] @S st
A fABREH 71998 Aolo, 7 o] 4HA A
HA dAe AHAZYE dEHe fEES
S AN A2lete] oA BEAERAE o
e Aotk AN Add=E e 4
ARgL sty A 44 4 #elo
tiete] & 4= 3k

F3 gl
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