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Abstracts

Among the ecological river restoration projects promoted by Busan Metropolitan City, Choryang and
Daeyeon Stream which release maintenance water were investigated to know the changes in aquatic
ecology before and after the restoration of each stream. As a result of the survey, the KTX
underground runoff water discharged to Choryang Stream showed good concentration in all water
quality categories and the nutritional salt concentration of the Nambu sewage treatment water
discharged to Daeyeon Stream was slightly high. After discharging maintenance water the BOD, TN,
TP and TOC of Choryang Stream showed overall improved values but Daeyeon Stream showed similar
concentrations to maintenance water of slightly reduced BOD and somewhat higher TN, TP and TOC.
After discharging maintenance water, the number of species and populations of Choryang and
Daeyeon Stream's benthic macroinvertebrate species generally increased and the rate of appearance
of Limnodrilus gotoi and Chironomidae sp.4(red type) which were meaningful pollution indicators that
appeared as the dominant before discharge, decreased. Contrary to the improved BOD water quality
rating before and after discharging, the Benthic Macroinvertebrate evaluation index was "very bad"
both before and after discharging maintenance water. However, as the species and population of
benthic macroinvertebrate creatures increased, biodiversity and dominant index improved, the
continuous release of maintenance water is expected to have a positive effect but ecosystem change
needs enough time for organisms to adapt it is judged that long term monitoring is necessary in the
future.
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Fig. 2. Main treatment process in Nambu sewage treatment pIant(MLE A20+MBR, DAF).

Table 1. Water quality of Maintenance water in Choryang and Daeyeon stream

Ttemn pH DO BOD N TP TOC

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
KTX-underground runoff 7.1 8.8 0.2 3.416 0.086 0.7
Nambu sewage treatment water 7.6 8.3 3.2 12.514 0.574 5.4
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Fig. 3. Average monthly water quality in Choryang and Daeyeon stream.
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Table 2. Average individuals of benthic macroinvertebrate community before and after discharging maintenance
water in Choryang stream

. Before After
ftem CRI CR2 CR3 CRI CR2 CR3
Platyhelminthes 60 - - 37 - -
Mollusca 214 9 7 193 2,048 1,342
Annelida 114 29 20 126 1,593 463
Arthropoda 812 7 255 389 5,693 749,
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Fig. 6. Benthic macroinvertebrate community composition of Choryang Stream.

Table 3. Average individuals of benthic macroinvertebrate community before and after discharging maintenance

water in Daeyeon stream

it Before After

ttem DY1" DY2 DY3 DY1" DY2 DY3
Platyhelminthes - - - - - -
Mollusca 15 5 40 15 11 52
Annelida 0 271 410 0 137 52
Arthropoda 1326 74 191 1326 533 107
DY1* : Replaced with one data by dryness
DY2 DY3

DYZ2 DY3

B Mollusca M Annelida M Arthropoda

Fig. 7. Benthic macroinvertebrate community composition of Daeyeon Stream.
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Table 4. Average ecological indexes before and after discharging maintenance water in Choryang stream

Before After
Items
CR1 CR2 CR3 CR1 CR2 CR3

Species 14 3 4 13 8 11
Individuals 1,200 110 281 744 9,333 2,547

Diversity 2.322 1.088 1.254 2.653 2.074 1.886
Dominance 0.681 0.64 0.838 0.572 0.627 0.788

BMI 81.2 17.2 22.4 76.8 27.5 28.8

Table 5. Average ecological indexes before and after discharging maintenance water in Daeyeon stream

Before After
Items . &
DY1 DY2 DY3 DY1 DY2 DY3
Species 12 5 6 12 9 9

Individuals 1,341 350 614 1,341 681 211
Diversity 1.778 0.969 1.049 1.778 1.921 2.724
Dominance 0.793 0.753 0.857 0.793 0.734 0.474
BMI 82.7 18.7 18.5 82.7 25.5 23.9

DY1* : Replaced with one data by dryness



|
10 BEASAADYELE #3138 / 202244

b BSm, DY3oIA of 2u] 7h4 & 2k HMoch
BMI R4 vEs A DY1, DY2, DY3of|A] H 82.7,
18.7, 1855 ¥ Q1 ¥k= S WA 827, 255, 23.92
Btk ZAPIRE 59t DYLojA BMI 538 The
59’ 532 welw, DY29} DY3oldE x%at of
W U AL 0 BM S e &
22 UeRfgloL), BMI A129) 5719t 5 3 A
) A} shRR A @Ae) slaol ot BMI A|5
L R 7RI 202 RolAick ool WR4o) o
327 2o] kst WEnk ANY iR RAR
2 230 cledt 7ol FA1E o W
olofl T AI4AQl BUEo] Wadt o
QIct.

5 shH0| AESPREY AR t0] W A, 59
At ANSE 2h0| AepRlS: WakE BH, 94
4 W8 5 BOD $75g0] OiLpm oA “oRit

'~ wE o2 s chgel 5 copdel 57k

o

=)

g oo o>

=)
AR Fas B ols 920 7Y HA
2 o Ao FEis & o A 8= 5

53 A0 Hof grozo] &Kl GRS YR}

=
=
B2 2790l FHA G 0l o= B

3.1.3 9A% g}

ZFA LEA|(CRI)AN 7A1 8 G7 A 72wkt
sp.1(32.9 %)°F AN £(17.6 %)o] S/gstAL,
T & B £(32.9 %) o+571(24.4 %)7F 275t
ol 1 ~ 29855 ~ £9)°l FSdte Alrde
o =

Bort
29 1710l CR2, CR30A] SA|&2 8t
52 UF 52 202 AA AMEE 5
%, 40.9 %= QA5 1, AX|FH0](25.2
AW sp.1(9.4 %)o| ofdst & A BE
(1L=9] QHp)of] Zok= F250] & 985
o2 FHsITt A8 YR & Yol 2E™ol9
7iAIS 5712 CR201A &2 ZTH40.9 %), -=0]
EG780](21.9 %) o= /g5l CR30A] U=
o] 22%0|(52.3 %), &= 20153 %) o=
sct.
N RE S g e B S A RelbzRas: IS PN ER )
2 AT QER|O : 3.4)9F AX|2o|(QEK] : 3.5)
S Eddsto] APEQl o dH =ASPIS] RgS

a
o, W 3 1 8]g0] Fastn JiHoz FE
S
—

el
o

R

ox
)
of

]_

S Ju
42 e

Jo
o o

S
©

X N
N

)2t

!

>
18
1o
A
=]
oy
ro
re
U
o
i
il

of
o,
5
i
o
-
1o

ulgo] 5713l met etstel 478o] oju e sl
Zlo® perr

CjeIA SIX|(DY )04 2T sp.1(62.2 %)o]
21981910, Bm2] £(17.1 %)o] oFstel 234

(QFE-3)of] A25H= K| BAIEC] 5412 Wt
ABERSHR 29 1710l DY?2, DY30f|A] Sx]-84 db

Table 6. Dominant and subdominant species in Choryang stream

. . . . Individuals
Items Dominant species Subdominant species (inds/m?)
i
CRI Chironomidae sp.1(ZTHt sp.1) Gammarus sp.(GA% &) 606
Before (32.9 %) (17.6 %)
mainten CR2 Chironomidae sp.4 (&2 7Zu}) Limnodrilus gotof”2x]=0]) 82
ance (49.6 %) (25.2 %)
water CR3 Chironomidae sp.4(&2 7Zult) Chironomidae sp.1(ZZtrt sp.1) 236
(74.5 %) (9.4%)
Gammarus sp.(QMN% &) Semisulcospira libertinats7])
after R (32.9 %) (24.4 %) 744
mainten CR2 Chironomidae sp.4(%-& 7ZaiL) Physa acuta¥=o]2Z™o]) 5 956
ance (40.9 %) (21.9 %) ’
water  pa Physa acuta&=0l-22740]) Chironomidae sp.4(F< 72T 0 547
(52.3 %) (15.3 %) ’
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Table 7. Dominant and subdominant species in Daeyeon stream

Items Dominant species Subdominant species Iz:zl;/‘;azl)s
DYl Chironomidae sp.1(’ZTH sp.1) Simulium sp.(H1o2] %) 1341
Before (62.2 %) (17.1 %) ’
mainten DY?2 Limnodrilus gotof”Ax]=0]) Chironomidae sp.4(&2 “Zutil) 350
ance (77.1 %) (13.2 %)
water DY3 Limnodrilus gotol’3X]30]) Chironomidae sp.4(£-& Zw}1) 641
(63.4 %) (14.5 %)
DYl Chironomidae sp.1(ZZthrt sp.1) Simulium sp.(H1}2] &) 1341
After (62.2 %) (17.1 %) ’
mainten DY Chironomidae sp.4(&2 7Z2utt) Chironomidae sp.1(Z@Ht sp.1) 681
ance (48.9 %) (24.5 %)
water DY3 Chironomidae sp.4(%-& 7Z4THE) Physa acuta@-E°1=270]) 211
(26.3 %) (21.1 %)
DY1* : Replaced with one data by dryness
:': — / A
. ;
i
Chironomidae sp.4 Limnodrilus gotoi Physa acuta

Fig. 8. Dominant speices of in the Study site.
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