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Abstract

In order to improve the water environment at urban streams in Korea, several river restoration projects have been initiated
for past few years. This study evaluated the impact of diverting water application at the riverhead of Oncheon stream through
the monitoring program for several water quality and ecological parameters. Various water quality parameters and ecological

items such as benthic macroinverterates were investigated between September, 2005 to December, 2007. Analysis indicated
that the application of diverting water from Nakdong river to Oncheon stream distinctly improved several water quality
parameters such as PH, BOD, TN, TP and concentrations of heavy metals. Low flow augmentation also improved ecological
indices such as the diversity index of benthic macroinvertebrates. In conclusion, releasing additional water from head water
of Oncheon stream improved various water environmental characteristics.

KeyWords : Water quality, Marcroinvertebrate, Oncheon stream

A 2
PR 9 s el = TA St uhel 5§ oA 9
Ex]o] g1} A4t g0l FHEHA X4=9f o] 54 o) ti+t
WFAE Ko ol sk g o] AA FkEe] ko] Ad
g AR 7)ol AsEHA s 4E e S|, 48]
A3}, spd 1 o] |3t o &2 shH e of 2 V)5
A =o] A& o] e sz Hea)
of, 2 AL o R Ao off- 7t A7 A s
gt #Al o] obx|ar F&H sk S Y o] A e
e oll 7 A HAste] s S AIRIS] A F e’ o]
HA} Sz L 7F oyl glew o] atof tigh Aik=
3 s o HY o= JRABkE o] 7har Qe ofn] Azl =
s I i A A 585 1 BUAY] Sol
= , 2912 vs, U7 5] ok Hof of
F3t ]'Eﬂ—ol S o] 7= glom A2 S
5°‘—4 sk o] A A A st
(Renaturierung der Gewasser) Y9 ‘TJRAE 51 7
71 5o gl del A= E7]‘ oot o]zl gt
Q=9 A5 Aol sl ol = 1 Ba el gt
T A7E B o] e sk g & A, Eskar) ek

s 1o Fo

>
ol

Ak
=

¥ ol

A
TTToBART U

ioox, M orlo e K
rzﬂémo
i

Of

]_

ol
-

O]l

[S]

}ﬂ X —|—' Ob
rr 2

iE

53] 59

T

il

o}
A A (Wederbelebung)’

L olH
2T

T Cormesponding author. E-Mail: kdm8438@busan.go.kr
Phone: 061-758-6123, Fax:051-757-2879

S A7 Y 20059 1195
FA G2 Tt AN L A
2 A oA = 2K e s e



64 e - 23] - &Y AAY - Su - WYY - IAE

e ——
0123 km

éuy
Fig. 1. Map of the Oncheon stream showing sampling sites
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Table 1. Relationships among the DAIpo, BODS and saprobic degrees.

DAIpox| BOD (mg/L) REASF

100 ~ 85 0.625 > RSG5+ (xs)

85 =70 0.625~1.25 g-WREH 20 3-o0s)

70 ~ 50 1.25~ 25 e—HIR=E 59 @ —os)

50~ 30 25~5.0 B-ERTET9 B-ms)

30~ 15 5.0~ 10.0 a-BRFE5+Y —ms)

15~ 0 10.0 < BETE7Y (s)
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Fig. 2. Variation of water quality in F site of Oncheon stream
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Table 2. Variation of DAIpo at each sampling site in the Oncheon stream.

Feb. 2007 May. 2007 Aug. 2007 Dec. 2007
A C E A C E A C E A C E
DAIpo 96.9 555 489 53.6 745 434 99.1 715 718 66.9 323 499
Saprobic degree XS a—os f—ms a@—os f—os pB—ms XS f—os pB—os @—os f—-ms B—ms
BOD5 0.2 5.2 4.3 2.0 5.0 5.6 0.4 2.2 2.3 1.2 3.1 2.8
Number of species 11 11 9 14 9 7 6 10 6 4
Number of genus 13 15 13 22 12 11 8 19 12 8 18 14
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EPAQ] 25 AZo| digt 7|&» oA Q@RS 6] A8}
= Tl stE A @A X ok AE’] Ao R whahE o

FIE B2 Has = H9E 0.045 ~ 0.080 mg/kg o2 A 5
H33)0] Hargk QIHA & SHFE AE9 0.03 ~ 0.90 mg/kg}
argAwo] Hargk A A 429 ND ~ 1.04 mg/kg, &
TG 5ol AR AFE WA 9 AEE S ND ~ 0.092 mg
[kghthi= FAY FARE Ao R AR Glow, v= s A
A7|zwoa A 7tER 9] 715E B 29 ¥ ok A
o] AAgt-gEFo] 0.6 mg/kgP =] BR 2 go] e Al
ol Aoz st}

grre) g dde] gledlE B A B AL Wk &
2 Ao 71QlstH B¢y Ao A &84 9] olitstgrte
2 Akl #7148 elA Mool Mn2 gHlsto] 44
&3l7F =7] mizol o,

£33 590 RARE A7|E A1 #2e] 98,1 ~ 439.0
mg/kg, AW 5ol Hagh QFFH A& 9] 100.8 ~ 725.0
mg/kgd} o]5En] o] HIRE A&A] Q1o FHF A A
9] 272,0 ~ 970.8 mg/kgHth= BN o Aoz Yehygh

3 Table 4.9 Yepd el o] vj= EPAS] oz A2
off thet 7|E ol A= g7Ee] AARHE 400 mg/ kg8 ==
skl Qlof 233 of sHE A Ee] Wit LY== ofF Wkl
o 4= it

olde] His® W= 114 ~ 43.9 mg/kgQ2A FHFE®

Table 3. Average concentration of pH and heavy metals in the sediment of Oncheon stream at each site

during the study period

(unit : mg/kg, dry basis)

Site aramefer pH Pb Cu Cr Cd Zn Mn As
A 6.7 5.602 1.615 0.104 0.045 11.4 101.5 0.155
C 6.5 7.300 7.042 0.449 0.072 35.7 88.0 0.253
E 6.3 8.391 8.959 0.672 0.080 43.9 105.0 0.335
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Table 4. Sediment Quality Guideline of heavy metal for Great Lakes(US EPA)

(unit : mg/kg, dry basis)

Metal No Effect Level Lowest Level Limit of Tolerance Level
Cd 0.6 1.0 10.0
Cu 15.0 25.0 114.0
Mn 400.0 457.0 1110.0
Pb 23.0 310 250.0
Zn 65.0 110.0 800.0
10.0 0.4 a <! : v
| B, £ 18 [-a—A ——C ——E o =
b L W [~ %15 — './, \\ '././ \ /f.
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Fig. 8. Concentration of bed sediment in E site of the lower
Oncheon stream during the study period
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Fig. 9. Number of species before and after the flowing of
supporting Water
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Table 4. Total individuals and species of marcroinvertebrate during the study period in Onchum stream
. period 1st(05.09.) | 2nd(’05.11.) | 3rd(’06.02.) | 4th(’06. 05.)| 5th(06. 8.) | 6th(’06. 11.)
species A C E|A CE|A CE|A CE|ACE|]A C E
Phagocata vividaRt=EZTIE] o) 9 17 5 14 1 14
Limnodrilus socialist& X E0]) 23 55 403| 52 17 157| 64 19 160| 23 14 6 11 720| 21 43
Hirudinia spl(ﬂﬂ]ﬂl) 1 2 2 4 1 1 1 4
Hirudinia sp.2(A™M2]2) 1
Physidae sp.(@Z0| 22 o] 1) 12 1 27 8 1 5 2 10 14
Semisulcospira sp.(C+&7]) 2 4 3 2
Baetis nla(#1n}t5HE 40 nla) 12 44 6
Baetis thermicus(Z0}5HF4&0]) 11 11 2 2 5 200 5 3 213 8 6
Baetiella japonica (O] 3FF4H0] ) 6 2 1 2
Bleptus fasciatus(@ Al gt =40 ) 9 12 2
Ecdyonurus Kub(ZHE2H5HE4E 0] Kub) 2 2
Ecdyonurus levis(H A&t F 40 ) 2 4 3 2 3 12
Paraleptophlebia chocorata( =& e 5tF4&0])| 2 1
Ephemera strigata(5+ = st 5£4H0]) 1
Davidius lunatus(2 =8 &A1) 2 1
Nemoura KUa(21Z2 =&l KUa) 1
Tipula sp.(ZTH sp.) 3 6 2 24
Chironomus sp.1 (&4 Zuw+) 26 16 5 2 8 73 5 1 8 2 5
Chironomus sp.2(8 A Zu}+) 8 3 4 8 114 21 16| 1 2 10 11 4
Chironomus sp.3(8 4 Zu}+) 6 2 8 2 22 11
Hydropsvche Kua (EE =@ Kua) 5 5 31 5 1 5 4
Glossosoma KUa(Z8 28] KUa) 6 4 2 3 3
Goerodes sp. (M EH YT ) 5 1
Rhvacophila sp.(2E€ %) 1
Limnephilidae sp.(2E& =) 1
Nematoda sp.1(A&F1) 1 2 1
Nematoda sp.2(A&F2) 1
[sopoda sp.(5Z+F) 2 2 5 4 1 18 10
Foet Z7LE, ARSE MEsAL, ot Z7he e R oliold ANals Q] B4 2T (Chironomus sp.1
ZA}E] 9 o} 9} A% Yol F(Limnodrilus socialigE°] $-3 st o} 3
ol SAKAEFE HEY BE 30,000 ~ 50,000 ni/  AFASF FFF 20064 280l F F7 CAPIAE 3
A TR F F 0 A ol Yol AA o e ol Feol FE A4Sk mnkstRAol&(Baetis thermicus,
AMEA] el AR FHE wH, BERE B0l Baetis nla), $2-(sopoda sp)7h SR AR 2ALH
AL WA o= AR ANHE Fig. 9, 10,014 el st Gtk o)t 2 ~ 33421 5 4E Tl % 41 B4
e Ags B2 ¥ Ses okravlelon AAS Wake a4 ol Aol A EY) Y Ao 2R 2
27 = Ao g el 23l sk EXIF oA = Table 6,914 Hi=A3) o] k4§
g5 FE FolE olus] edseloln Aaks A% Fo)
AAE £ 9 QA 52 Hst H(Limnodrilus socialid €°] $4 3= o2 ZALES S
Table 5= ZF A Y & 9 /A4 2231 Table 6.& 9 W A Ho 2 3g0 2 A= 2} 512 4to] &(Baetis
A, ole-¥E W LA Eo AAIE Uekdl Aottt Table thermicus, Baetis nla), 52t (Isopoda sp.) €2 7HA|+=
5., 6.9014 Hi= AT Zo] AR AXHS 1599 AEFA A FUsEEY. 22a, Ho SPES shHaAgs v A

ZZ et elol i (Phagocata vivida), 1~ 235 429l 1%
5 OFSt A L] TR E oY,

2P ol|A Aalsh=s AR Hol H(Limnodrilus socialis) =
Ao Aoz veut AR o) HR 2o Yol o3t e &l

Arol F Ephemroptera)

A g9 Em gl R0 FyHgc
SEFE FrolAdt 3, SR C, BARANE 534
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Table 5. Continued

A period 7th('07.02.) 8th(07.05) 9th(07.08) 10th(07.12)

species A C E A C E A C E A C E
Phagocata vivida Rt ZZTHE] o) 1 8 13 1
Limnodrilus socialis(& A& 0l) 6 1 62 32 1 560 3 720 3 49
Hirudinia sp. 1(A™MZ] 1) 6 1 1 1 1 2 2 4
Physidae sp. (%%O]%%J&“ o1 5 6 1 10 2 5
Semisulcospira sp.(CF& 7] 1 1 1 9
Cyprinofus 'ncongruens(jﬁ =5) 1 1
Collembola sp.(EE0 &) 1
Baetis nla(AntstE 40l nla) 4
Baetis thermicus(ZN}5HF4&H0]) 13 2 18 36 47 91 2
Potamanthus formosus(Z+2 4 5F & 0l) 1
Ephemerellidae sp. (@2H51F4k0] 1}) 1 1
Ecdyonurus levis(d] B 5tF4H0]) 18 14 32 18
Ameletus costalis(Z] 2] 524 0]) 1
Baetis fuscatus /N EFF4&0]) 3 5 3 4 7
Epeorus curvatulus@ —‘T'—XH SIE40]) 1
Nigrobaetis bacillus(ZA &5t F4H0]) 1
Ephemera strigata(5] o}E“Ol) 2
Davidius lunatus(2 =8 & AHE]) 1
Antocha KUa @ FZthH]) 2 1 3

Tipula sp.(ZtTH sp.) 16 6 4 4 5
Chironomus sp.1 (24 Zu}+) 4 12 2 7 94 1 111 295
Chironomus sp.2(8 4 Zm+1) 23 8 45 12 2 2 6 10 10
Chironomus sp.3(84 Zmw+2) 21 71 10 6 4 3

Chironomus sp.4(81 4 Zu}+L3) 14
Ceratopogonidae sp. (S0l &2 7] 1) 3 5 1
Hydropsyche Kua (E€ =8 Kua) 3 2 1
Goerodes sp. (M EH YT ) 2
Rhyacophila sp.(2€2 %) 1
Limnephilidae sp.(RE2 =) 1 1
Nematoda sp.1(8d&EF1) 8 1 1 6
Nematoda sp.2(A&EF2) 2

[sopoda sp.(8Z5F) 40 26 86 11 25 18 4

" :élecnl :Euu’:: _%1&][5] ol A QL AP HE] R4 shwA o] BEel 9 2
1.00 EZ 0] 7Fg-o og YFst R EXNH R FY = st
A
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= =
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o
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o
2
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Fig. 11. Diversity Index at each sites during the study period
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Table 6. Variation of dominance and subdominance rate of marcroinverebrate in Oncheon stream
Site A Dominance B Dominance C Dominance
period Rate Rate Rate
9005.00. Limnodrilus sc.>c.1‘alis 0.319 Limﬁodrilus socialis 0.519 Limn gdrilus sgcia/is 0.778
Phagocata vivida 0.125 Chironomus sp.1 0.245 Baetis thermicus 0.216
9005.11. Limnodrilus sgcg'a]is 0.437 ' Phg{sidae o 0.403 Limn' odrilus socialis 0.952
Phagocata vivida 0.143 Limnodrilus socialis 0.254 Chironomus sp.1 0.030
2006.02. Limnodrilus Sl?éia/iS 0.688 Limnodrilus socialis 0.404 Limnodrilus socialis 0.838
Phagocata vivida 0.054 Chironomus sp.2 0.170 Baetis thermicus 0.105
9006.08. Limnodrilus soAciAalis 0.311 Chironomus sp.1 0.570 Chironomus sp.2 0.516
aPhagocata vivida 0.189 Chironomus sp.2 0.164 Limnodrilus socialis 0.194
9006.11. Baetis ti']erm icus 0.574 Limnodrilus socialis 0.379 Limnodrilus socialis 0.986
Baetis nla 0.176 Baetis thermicus 0.276 Chironomus sp.1 0.011
2007.02. Chironomussp.2 0.200 [sopoda sp. 0.580 Chironomus sp.3 0.362
Chironomussp.3 0.183 Chironomus sp.2 0.116 Limnodrilus socialis 0.316
2007.05. Chironomussp.2 0.234 Isopoda sp. 0.601 Limnodrilus socialis 0.814
Baetis thermicus 0.188 Baetis thermicus 0.329 Baetis thermicus 0.132
2007 08 Ecdyonurus levis 0.508 Isopoda sp. 0.625 Limnodrilus socialis 0.871
Phagocata vivida 0.206 Baetis fuscatus 0.125 Chironomus sp.1 0.114
2007.12. Ecdyonurus levis 0.290 Chironomus sp.2 0.760 Chironomus sp.2 0.774
Chironomussp.2 0.161 [sopoda sp. 0.123 Limnodrilus socialis 0.129
2 A 4= S HH SRl 9lol SaarollA A4 ek A
:: W_._m?m o :: EO]%’— Limnodrilus socialis)#+= 3A #4%E 9bd | 2 ~3
s ol AAshe M ZATHF (Chironomus sp.2), A0}st
Esm A 05 § —‘j—r*"ol (Baetis thermicus, Baetis nla), 52 F(Isopoda
£ g sp)FR AL 2A SN S AR AN A 2
3 Y 033 238} QA TR S tha ol Ao g o7 A=)
20 | ° i » 02 lL AA BES o) A Bl I oAl dojub= d4l A
1 ’ 04 07 ZATHR 2R o] HAAEF AL sfAo] MY =L gl
’ b Aow ekt 2, shRel EXHE FOYA A5
ST IS S SIS 2006 5980 057914, $57191 8o Fridyd A7)

Fig. 12. Rainfall and species diversity Index at E site during the
study period
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Fig. 13. Dominance Index at each site during the study period
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