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A Study on the Planning Elements for Ecological
Restoration of Urban Stream through
Present Condition Analysis
- focused on the Yeocheon and the Mugeo stream -

Seong Chirl Kim and Chul Young Lee
Dept. of Space Design, Ulsan College, Ulsan 682-093 Korea
(Manuscript received 23 June, 2004; accepted 15 September, 2004)

The objectives of this study were to investigate the physical, chemical, and structural characteristics of the
stream, especially Mugeo and Yeochon which are being changed to ecological stream by Ulsan city, and to
acquire the considerations such as the planning element and plan criteria of the streams for making ecological
stream system. Water quality, water quantity, vegetation, instream structures and facilities, and land usage of the
streams were investigated and the build up capabilities of ecological stream for the two streams were also

analyzed.

Planning elements for restoration to ecological stream included physical and biological purification methods in
water quality, short term water acquire alternatives in water quantity, and vegetation recovery plan and
improvement of habitation environment in ecological system, respectively. Planing elements in physical structures
and facilities also included recovery of concrete levee and removal and recovery of covered channel.

Key Words : Ecological stream, Recovery, Planning elements, Eco-system, Urban stream
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Fig. 1. Location of Mugeo and Yeocheon streams in Ulsan.
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Fig. 2. Scenery of Mugeo stream. Fig. 3. Scenery of Yeocheon stream.
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Table 1. Present condition of streams studied

Conterts Stream Mugeo Yeocheon

Location Namgu Mugeodong Namgu Shinjungdong
Stream length (km) 2.45 6.42

Channel length (km) 434 6.42

Stream area(km®) 567 19.94

Levee repair ratio (%) 100 83.24

Width (m) 20~25 30~50
Population (no.) About 83,000 About 280,000

Land use Residence or commercial area Residence or commercial area
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RS BRI
Table 2. Water quality measurement of stream studied
Runs Measuring date Measuring point
Stream namé asuring Number Point
t 2001 5. 4 M1 Okhyun 3 Gyo
Mugeo . 2nd @ 2001. 5. 25 M2 Okhyun 1 Gyo
3rd : 2001. 6. 15 M3 Joining point with Taehwa river
Y1 Ulsan grand park
Y2 Beginning point of covered channel
Ist : 2002. 4. 18 Y3 End point of covered channel
Yeocheon 2nd @ 2002. 5. 30
3rd 1 2002, 8. 97 Y4 Yeocheon 3 Gyo
Y5 Yeocheon Gyo
Y6 Samsan landfill area

Table 3. Results of water quality analysis of Mugeo stream

Runs pH BOD COD 55 N Remarks
(mg/L) (mg/L) (mg/L) (mg/L)
1st 7.04 12.6 134 15 8.524
2nd 7.22 155 119 18 8412
Ml 3rd 711 159 13.3 17 8.339
Average 712 14.7 129 17 8.425 Over class
st 7.31 16.2 11.2 8.559
2nd 7.23 17.2 95 8.632
M2 3rd 713 154 9.7 8.773
Average 7.22 16.3 10.1 8.654 Over class
1st 7.37 219 189 23 9.203
2nd 745 24.4 16.8 24 9.087
M3 3rd 7.58 265 165 17 9.043
Average .47 26.3 174 21 9.111 Over class
o] pH, BOD, COD, SS, T-N9] 57} &= diste] oo o3 Fgoz Addrt
Arstgen $2Z89EL Standard Method"™ A9 AR AN (Table HE 28 F29

o wskti(Table 2).

HA FAAY #AEA ZITable 3)E
“SARN7IEH A10F A2Y © ABHE A2z
ZA% sd FA87 71F F BOD N1FoE A
2 A(12.6-279 mg/L)o] VEF(10 mg/L °lsh)& 4
ﬂo}“ ‘F%?_ RoZ YEYon, 72 AFE
—’F— ACh =3 T-N9 g

v AAH oz 8 SR
g oRe BAMAY AZ $EXHE 3B
Boorgle] JEE FE AL & 5 Auh

ol2lsh BAxE 1996dol FASE 42209 g
g ofstd AL & 4 Qd ojH @ ol 20004
2E 24" SEXT olBE AN wWEH:E

) 12 12 ol
o @ i & A o 8 >
oy

o do
ot
N
HN

o Wé%’i W}
pHE FAAZEZ
3 2] & (6.92-7.73)°]
SH(65-85)9 It

I
4ol DO HFE B4 Hobln 9t

Acz YEHT. 58 2AZHA Y-3Gel A9
DO/ BANEY Y-2774 ¢ DO 1]t 3ol
d4s PaAT. 4D FFE FARAHY)
F V- VEFQO mg/L ool WA Be
Aoz Yey. wey £3 xgg% s BE
Aol BAIslS +F AHAL #gol on HE
Hejetn @ % 9l

GHUY FEE FHAVEE HolE RAAW
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HFEA L B3 TA] &89 AHH A9 A% AF - AFEA FA - AJHE FHO=E -
Table 4. Results of water quality analysis of Yeocheon stream
Runs Zrarfgr o DO | Turbidity | Color SS BOD | CODwa | Coliform
() (mg/ £) (NTU) €y | (mg/#) | (mg/2) | (mg/£) | (MPN)
Ist 16.0 74 5.86 10.26 55 24 127 19.95 7100
¢ |2nd 190 719 5.77 5.404 8 132 10.95 13.77 5800
3rd 25 7.09 5.39 652 15 835 1252 15.02 11200
aver. | 19.17 727 567 7.39 2600 | 4023 12.06 1625 8033
Ist 164 769 6.30 9.14 33 2 53 1093 22000
w 2nd 232 772 6.61 5334 12 96 6.28 13.01 32000
3rd 247 695 2.06 765 9 33 6.01 11.33 6000
aver. | 2143 745 499 737 1800 | 2320 586 11.76 20,000
Ist 152 760 2.93 1846 73 3% 198 2370 10000
v 2nd 200 753 0.19 16.164 35 304 348 2751 4500
3rd 239 6.98 1.81 464 10 2 12.20 1750 10000
aver. | 1970 7.37 1.64 13.09 3933 | 3080 22.27 22.90 8167
1st 173 746 | 212 19.36 85 35 276 28.88 7500
vy |2nd 21.1 7.32 0.50 18.264 37 320 3019 31.08 6000
3rd %8 692 | 207 8.69 18 68 20,60 25.65 10400
aver. | 2140 7.23 1.56 1544 4667 | 4500 26.13 2854 7967
1st 149 7.70 0.60 15.26 87 34 154 19.60 7700
v 2nd 246 756 1.97 13664 31 308 178 2231 | 8600
3rd 27.0 7.01 023 355 11 36 10.60 1879 12000
aver. | 2217 7.42 093 10.82 4300 | 3360 14,60 20.23 9,433
Ist 176 773 1.38 1666 98 38 186 24.81 6200
- 2nd 26.0 7.07 0.23 15.864 28 29.2 197 24.85 5600
3rd 285 7.15 29 10.42 19 35 13.14 17.12 6400
aver. | 2403 7.32 1.50 1431 4833 | 3407 17.15 2.2 6,067
Y-5X139f 33 FAoA 7HF @ ol 35BINTU) o2 ¥= 718 HAoH, Y-443e| 714 ¥
€ UEMISIE Y-4449 1A SAAA 1936(NTU) =& YR
Z Mg £ s YeEhATh P de] A £, A dATTFE FHI Ax 23=A 9
Z2RZA7IERE & 2o]E YehY AAFeZ 3t Y-3xH o] 4500 MPN/100mlE YeR o] 237
52 242 A5t 27he= Ao w e A 71E V(5,000 MPN/100ml ©]&b)ol] &)at
oM Ao Hit T%%Q(SS)%EE oF 344 mg/l. RL, UFA BE XY BE FAAAM V€S 2
2 #ARA}A7E MEFO5 me/L ojshug = A
e RS LJr‘i‘rbﬂ"iﬁ} 32 shde
ddHe HEeE AL THBOD)S 2 TN $ARZe JEHoR FHRA U
B71E VEF010 mg/l olghel= AA % vl 29 2o 98 AA4 59 Aol FHE o &
Ae FEoE YUyt 53 Y-3A3R Y424 sltg 223 Ad94 15e ¢xn BEs=g
9 sE7t bR A Jehgch Za% HASS FAFHFS Y
e 34 AL e FEH(COD)L 1093 mg/L ZAAe] e 2xdd AA FAHN "y
- 3108 mg/Lel MHAE el ARERE 4H o] §FsE AW IRTN =Asgon zZ
HE dwkog Y2487 Y-3x4e] 7P & A Z2gdvig Ay WalgEe stelalr] 9 3

751



A

A A

=

31(94], 1341, 192Dl Ax A&t dA FA

A HA TAA SFBAE FE FANCE

ZHE &5 £ 197 ¢)tH(Table 5).

ZAAF 1% FEe ok 15000 m/dayol

o 22 = 2 21,118 m‘/day‘?,‘i‘i} 27 &
. lx} =

=
(<]

ol o o X2

o8

e

)

o =
lo

HHT::, —;341
AR A
Fol 11%E 24

ko

oz N
» [
-~
=
>
2L Ho

o rw
o
__>li‘4‘
4
X
o
‘1>

o
oo itk
o o
~

ot
X!
i

i
fo 4y 2

A
lo
o
ofl
—
NS,

- -lo 2
o

H

oo

2 b

e

-

18

=

;‘= ~
e

>l @ ko ko v o

ol
o

ah’ﬂ’ﬂ 3 %;‘é
t}. Table 5914 BH 79 1599 3%
°] 13478 m/day2+4 Tz
el Ed 2 ofE EAHA
g M37Fe- 57 m(7.13~7.15), 302
m(6.15~715) (A HZ 4 ) FFo]
2 #dH BEEF} 12¢ 12‘?4_«]
I Ty #F
74%l 3

o i
o Ho
HUN{N';Q'
o
i
o)

=
=

o 2 f
ooy 2 f ook mo e

RN
R o

g £ o & rjy 4 >

Hﬂ

s
3}

\_

[o]

Z HEHA

Yk o S AlE
1"3 HA Fas A
3] 313 A e Al (stream eco-
2] A (riparian Vegetamon) 2 FQ

A T2
2} A (blOtOp)ﬂ'
system)o] A 8}eHA

A .

5 *}?3‘?7} 2 FHAY
uje} Aol Pﬁ/‘i stdwo) A &
‘ﬂ*‘sﬂr st ol AS3e £
ZA3L] AgdeA FA, ¥l
ato] 71 &8t ek g ARG
B4 228 RAzddon A
%Ez.&” o AA i,
/'J/\g APe Al ETE Z/}—JOE
7uE P2 P890 m
6}51 Braun-Blanquet® 4] “*}51
1964) o] u}al %z‘ﬂs}‘— &

=i}
ES

b

il

o

i

nl[o

2 9e ges EAus
Table 6ol +=3tA

FAA Bxst= 4
A4 8% oz ?-E’_—
/\ 39F 6%0 1o ]’
§Eoze Hm) %ow L By, 2ok,
UEYE, mue, Wx, &, J7H o°§’: X“ﬂ
AW EFY 6053%2 AX Bk FARY BT 3

i =0

H‘,

=
O,

% 213 38
= ] E&}OI'MJ—

AAYE, Xﬂ oA 2
AR E N o

LU

|

R

s
%

& 7% AT ABTEY fA S=zd 4 A5 AYFE 2 EY AAFeRE F 496
A48, StRE AREY T E}O‘ts} 71%g 4 & 5% 1MEF 5o F&, Iugepd, 73,
Fer) U, AU, U Soz 2AHA.
b 2 AT A 2A4E FEs 9 shdwo] FRigel ofste] FAAH L e A4
s okote] TAEE o) AEHe oF T3 E2E F 139 195 175 58T 15528 A4 &
2o WA} olm iy WG Fokstel AEA  AAEF 303%0] AFEHH, S5, FHbo] gif
o AAZA AF2 AASGo HHRE A4 BE AAdm Yok el NEAFY ARNE
Table 5. Results of volumetric flow rate measurement
Ttems Volumetric flow rate
Measuring date
Stream name (m'/sec) (w/day)
Ist (2001. 6. 15) 0.173 14,941
Mugeo 2nd (2001. 7. 10) 0.244 21,118
Average 0.21 18,030
Ist (2002. 7. 15) 0.156 13,478
Yeocheon 2nd (2002. 12. 12) 0.070 6,048
Average 0.11 9,763
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Fig. 4. Sectional plant sketch and scenery of 6th block of Yeocheon stream.

Table 6. Plants of Mugeo stream

Phylum Unit Family Genus Species Mutation Breeding Total
Equisetaceae 1 1 1 1
Gymnosperm 1 2 2 2
Monocotyledon 3 13 12 1 13
Dicotyledon 23 45 50 9 1 60

Total 28 61 65 10 1 76
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Table 7. Planning elements for restoration to ecological stream

Contents Planning elements Detail items Priority
Estimations of pollution load Pollution source survey and estimation of pollution load @)
Goal settings of water quality | Goal settings of water quality improvement suitable to o
improvement stream
Physical purification methods Riffle treatment, dredging, aeration in water etc. [ ]
Water Biological purification methods Purification plant, swamp, contact oxidation process etc. o
quality | Physical+biological  purification Oxidation lagoon, soil penetration etc. O
methods
Sewage pine improvement alter- | Sewage pipe improvement, dischange water quality o
natives regulation establishment
Management alternatives of stream Establ%shment of water quality management plan after o
ecological stream
Maintenance water quantity Maintenance water quantity for ecological stream 0
Needed water acquire alternatives Taehwa river, treated water recycle etc. o
(short term)
Water Needed water acquire alternatives | Sewage - rainfall - wastewater reuse, penetration layer o
: (long term) enlargement
quantity - - -
Reuse water quantity estimation eRt(Zu)se water quantity estimation(sewage, stream water 0
. Evaluation of economical - technical feasibility with
Adequacy evaluation ; . . o
maintenance water acquire alternatives
Improvement of habitation envi- Wracking and replace of concrete block revetment ®
ronment
Goal setting Goal setting of long term eco-system recovery ©
Vegetation recovery plan Plaqtmg selection and plan of instream and stream PY
corridor
Ecological| Other organisms IS:{ec;\rfer:y of habitation for fishes - insects * amphibiou o
system - - - -
Eco-corridor Riffle - pool, fish ladder, grass land construction in o
channel
Riparian filter forest Prevention of pollutlon resource - build up riverside o
forest for reserving organisms
Maintenance plan of eco-ststem Maintenance plan of plant, animals, stream landscape, o
swamp
Channelization to linear Adequate detail channelization to linear e}
Channel sectional plan Design and determination of stream width and height @]
. . inati i i f rif
Making of riffle and pool Determination of form, material, and distance of riffle o
and pool
Physical | Recovery of low flow channel Layout of close-to-nature stream @)
structures . Design of close-tonature floodplain structure and
and Recovery of floodplain swamp, tree-planting etc. ©
faciliti - ; ;
aciiies Close-to—nature material, techniques, decline plane
Recovery of levee a . (]
tree-planting etc.
Removal of obstacle Removal and recovery of covered channel, concrete ®
drop structure
Design of riverside facility Static artificial structures such as approach, view deck etc. @)

#Priority of planning element - @ : high, © :

middle, O : low
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