The Annual Report of Busan Metropolitan city Institute of
Health & Environment 20(1) 74~87(2011)

A Study on Ecological Characteristics of Oncheon Stream After Maintenance Water Discharge

from the Nakdong River

Jung-Won Son' R

Young-Sung Yim, So-Lim Lee and Kyung-Sim Lee

Environmental Research Division

Abstracts

Water quality and Benthic macroinvertebrate communities were investigated at five sites of Oncheon stream total eight

times in 2010 ~ 2011.

Upstream flow from the origin was 1780 ~ 7070 m’/d and maintenance water added total flow was about 40,000 m’/d.
Average Biochemical Oxigen Demand(BOD) was 0.7 mg/L in origin flow and 1.5~1.9 mg/L in maintenance water added
flow of Oncheon stream. Generally It shows slightly increasing BOD patterns toward downstream.

Benthic macroinvertebrates were collected total 5 phylum 9 class 19 order 63 species and 7760 individuals. Dominant
taxa were Ephemeroptera at St. 1, 2, Diptera at St. 3, Annelida at St. 4, 5. Diversity index of benthic macroinvertebrate

communities was decreased and dominance index was increased toward downstream. Main factor of decreasing diversity

index and inceasing dominance index at St. 4, 5 was intermittent flourishing of Limnodrilus gotoi, which has been known

as one of the organic pollution indices.
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Fig. 1. Map showing the sampling site and photo of the maintenance water discharging place,
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Table 1, Sampling date

Year 2010 2011

Sampling date 3/29 6/01 8/30 10/26 3/28 6/22 9/15 11/24

EIN S (1996)5 9] +3-& Farskelct

O]QUW TALE 57 AT G5 A FU9AA

5 3 6A%IH F 10382 BAsglon, Se, pH,  MME HERAFSE 2EEA
DO, A7Arre= AFEA7|(YSI-566MPS)E ©]-&5t AME dFFHFTEY FHTERE gofstr] 9l
o A4 Skl e, BOD, COD, SS, chl-a, HHAAZ] D AHE= A} S, A1, SHEA
T-N, T-P= A& 2LE @& oA At RkeE & A, FRAEAPE AFESEe] BlasiQlth, oA
Ao BEASI e Ag Y4 W 24 T AN AL = AELHANA Fol duht FHekaL theFstal « st
F2 AL AFAAATIEA YA E3F 229 Al EASt=7HE Uetll= AezA a9 848
21 FF S84 A - SRl o UEtl= Aoln 4= A 54 AEFol el
2t FE5AE AREStel 2ARAIA (St DollA S5 gt A SHshE A=E Uste Aol drbAo=m shd
vt 54 9 g Aste]l A5kl of LHd=Ho] FUHH HEFLHY Fel= ST H

sEAAE Al Qlo] A HEFEFEES 1 TR 4, SR S ko r WA ok, FoFAAS
7} cheFst SN E A Q] 7)1 E-& o] R Y A4 AH = Shannon — Weaver function(H )(Shannon and
of Ao st s Rhgohe Ao® dBA Weaver, 1949)& Lloyd and Ghelardi7} ¥&g 4]
s E A o] 54 atelstr] ffs de] AtEar QL (Pielou, 1969)e] Ujrﬂ} AhEstelon, 4bEAle A (DIt
A qgdRdEsE AYS AFE FEFARNGA Zoh, EmERe McNaughton's  dominance
Suber net(30 ecm x 30 cm, WE 0.5 mm)L °] &3} indeX(DI)(McNaughton, 1967)E o|-&3}o] AME3I o

7V535k 3z AR FOA ul A A A (riffle, run,
pool)E efste] AT 33 FF sk A E
FEL A oA AlEHof Fof Kahle's solution® & 11
AFAR A & sorting?t & F =E7HA| &
on, F /A £ oEE T2 JEFE
5] == AAl thste] dolz A9 A 2
It & 5o FoA sp. 1 FHIZ HEsFA
4L H(2003),4(1995), 2(1998), ¥(2005),
K (2005), A(2003), Merritt and Cummins
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St @ = AE A4 (KSI) =
(Si : 79 QEMHIFA], Al :
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o A4l 4] (2)9F A
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744, 2006)1 4 Ak iF:?i#*ﬁEXIT(KSI Korean
Saprobic Index)& ©]-&3lF =, o] #He & AHZAY=
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Table 2. Biological water quality grade using benthic macroinvertebrates

Grade Water quality state Korean Saprobic Index(KSI)
A Excellent 0.00 < KSI < 1.00
B Good 1.00 < KSI < 2.40
C Fair 2.40 < KSI < 3.60
D Poor 3.60 < KSI < 5.00
Znt o DE A 44 gAETe] BELE Fig. 37} Fig. 40 ek
Arct.
MY x4 T2 St 1604 B 14.2CE 7P dgoH 45
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SoRe 83]9] A7 BE 40,000 mY/d Wele] 9y o © R
5 7} ) n e SE24(D0)E St. 1014 Bt 11.1 mg/LZ 7M &
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Fig. 2. Maintenance water in Oncheon stream.,

(b) Source flow and it's ratio to the total flow
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Fig. 3. Water quality variations and aveage values at study sites (1),

Line graph . Water quality variations., bar graph : aveage values
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Table 3. Benthic macroinvertebrates distribution at study sites
St, 1 St 2 St 3 St. 4 St. 5
Taxa Individuals| Species Indivjduals Species | Individuals| Species |Individuals| Species Individuals Species
@) | No.®) | /m'®) | No® | /m’®) | No®) | /m(®) | No.® | /m’®) | No.(®)
PLATYHELMINTHES 241(3%) 1(29%)|  459(13%) 102%)|  170(4%) 1(3%) 37(1%) 1(5%) - -
NEMATODA 37(1%) 1(2%) 48(1%) 12%) 59(2%) 13%)|  178(7%) 1(5%) 67(1%) 1(6%)
MOLLUSCA 263(4%) 36%)| 326(9%)| 5(11%)|  278(7%) 6(209%)| 1195%)|  4(20%)| 33(0.3%)|  3(18%)
ANNELIDA 1056(14%) 12%)|  237(7%) 3(79%)| 637(16%) 3(10%)|  811(32%) 3(15%)| 6378(56%) 3(18%)
ARTHROPODA
(non—insecta) 4(0.1%) 1(2%) 59(2%) 3(79%)|  156(4%) 2A7%) 19(1%) 15%)|  4(0.03%) 1(6%)
A(f;g;fgom Fphemeroptera| 3411(46%) | 1205%)| 87825%)|  7(16%)| 589(5%)|  413%)| 5934%| 3(5m| 396%)| 169
Odonata 59(1%) 24%)|  15(0,4%) 1(2%) 7(0.2%) 1(3%) - - - -
Plecoptera 159@2%)|  5(10%)|  70.2%) 1(2%) - - - - - -
Megaloptera |  30(0,4%) 12%)|  22(0.6%) 1(2%) - - - - - -
Diptera | 165923%)| 1123%)| 86304%)| 13630%) 1207(30(5 900%)| 68507%)|  6(30%)| 56| 84T
Trichoptera 456(6%)|  10(21%)| 663(19%) 8(18%)| 837(21.2%) 3(10%) 81(3%) 1(5%) - -
Total 7374 48 3578 44 3941 30 2522, 20 11326 17
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Table 4, Dominant and subdominant species

Site Sampling time DOIEEZECG Dominant species Subdominant species
Mar., 0.56 Chironomidae sp.1 Chironomidae sp.3
2010 Jun, 0.54 Limnodrilus gotoi Chironomidae sp.1
Aug, 0.47 Fedyonurus dracon Baetis fuscatus
St 1 Oct,. 0.51 Ephemera strigata FEedyonurus levis
’ Mar. 0.36 Ephemera strigata FEedyonurus levis
92011 Jun, 0.29 Chironomidae sp.1 Fedyonurus dracon
Sep. 0.40 FEedyonurus dracon Baetis fuscatus
Nov, 0.60 Fedyonurus dracon Limnodrilus gotol
Mar, 0.67 Chironomidae sp.1 Dugesia sp.
9010 Jun, 0.35 Limnodrilus gotoi Dugesia sp.
Aug. 0.60 Baetis fuscatus Hydropsyche orientalis
St 9 Oct, 0.57 Cheumatopsyche brevilineata Dugesia sp.
Mar. 0.68 Cheumatopsyche brevilineata Chironomidae sp.2
9011 Jun, 0.49 Baetis fuscatus Chironomidae sp.1
Sep. 0.30 Chironomidae sp.1 Semisulcospira sp.
Nov. 0.49 Dugesia sp. Physa acuta
Mar, 0.52 Chironomidae sp.1 Asellus sp.
9010 Jun, 0.69 Limnodrilus gotoi Baetis fuscatus
Aug, 0.74 Chironomidae sp.1 Baetis fuscatus
st 3 Oct, 0.72 Cheumatopsyche brevilineata Chironomidae sp.1
Mar, 0.77 Cheumatopsyche brevilineata Chironomidae sp.1
9011 Jun, 0.78 Chironomidae sp.1 Baetis fuscatus
Sep. 0.46 Cheumatopsyche brevilineata Arhynchobdellidae sp.
Nov. 0.52 Chironomidae sp.1 Radix auricularia
Mar, 0.64 Limnodrilus gotoi Chironomidae sp.1
9010 Jun, 0.75 Limnodrilus gotoi Baetis fuscatus
Aug. 0.56 Baetis fuscatus Chironomidae sp.1
St 4 Oct, 0.68 Baetis fuscatus Chironomidae sp.1
' Mar, 0.86 Limnodrilus gotoi Chironomidae sp.1
9011 Jun, 0.92 Chironomidae sp.1 Baetis fuscatus
Sep. 0.48 Baetis fuscatus Cheumatopsyche brevilineata
Nov, 0.50 Limnodrilus gotoi Radix auricularia
Mar, 0.90 Chironomidae sp.1 Limnodrilus gotoi
9010 Jun, 0.92 Limnodrilus gotoi Chironomidae sp.1
Aug. 0.82 Limnodrilus gotoi Chironomidae sp.4 (red type)
St 5 Oct, 0.59 Limnodrilus gotoil Baetis fuscatus
' Mar, 0.93 Limnodrilus gotoi Chironomidae sp.4 (red type)
0011 Jun. 0.74 Limnodrilus gotoi Chironomidae sp.4 (red type)
Sep. 0.57 Chironomidae sp.1 Limnodrilus gotol
Nov, 0.68 Chironomidae sp.1 Limnodrilus gotoi
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