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A Study on Ecological Variations of Urban Streams after Maintenance Water Supply

- A case study in Hakjang stream and Seokdae stream -
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Abstracts

Water quality and Benthic macroinvertebrate communities were investigated at three sites of Hakjang stream and four
sites of Seokdae stream before and after maintenance water supply The water from Nakdong river was supplied into Hakjang
stream since 2011. After water supply in Hakjang stream, water quality parameters such as BOD had generally improved
but there still have a few water quality fluctuation cases during the study period. Benthic macroinvertebrate was collected
to total 21 species 4721 species in Hakjang stream sites. Limnodrilus gotoi, organic pollution tolerant species, was highly
dominated in this period. After water supply in 2011, species number increased slightly but individual density was fluctuated
severly because of the prosperity of its intermittant pollution tolerant species, species number, species diversity index and
individual density of benthic macroinvertebrate has increased generally after water supply in Hakjang stream.

After supply of maintenance water into Seokdae stream, water quality indice such as BOD were somewhat deteriorated

because its supplied water source is sewage treatment effluent. Benthic macroinvertebrate was collected total 24 species
2861 species in Seokdae stream sites and dominant species was Baetis fuscatus, Chironomidae sp. Excessive flourishing
of Limnodrilus gotoi was not observed in these sites unlike Hakjang stream sites. After maintenance water supply, both
species number and individual density increased slightly but species diversity index decreased slightly and KSI value was
not clearly changed because of species number and individual density increase of pollution tolerant species.
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Fig. 1. Map showing the sampling site (Hakjang stream & Seokdae stream).

Table 1. Sampling day of this study

Year
Stream 2010

2011 2012

Hakjang stream 6/04 5/18

11/01 2/28 5/10 9/25 11/16

Seokdae stream -

11/03 2/07  5/08 10/12
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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

FHEO Y EAF(KSD) = TSIHAIGE / SAIGE -+ (3)
(St 1 ie] SEAFA, Al @ i SdMASF,
Gi @ ixte] AE7SA)
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Table 3. Water quality values at study sites
sie| ime |Temp| | DO | BOD | cOD | ss E@C- T-N | TP [Ch-a| %
() (mg/L) | (mg/L) | (mg/L)| (mg/L)| « Jem) (mg/L) | (mg/L) | (ug/L) (MPN/100mL)
2010.06.04, | 22.1 7.9 7.0 17.3| 18,0 258 740 7.115| 0,533 75.1 7900000
2011.05.18. | 20.6 7.5 2.4 46,0 42,0 170,7| 729 | 19.750| 1.340 | 25.0 94000000
2011,11,01,| 20.3 7.1 7.2 2.9 5.4 14.5] 291 2.086| 0.066 | 43.7 13000
H1 [2012,02.28.| 3.8 8.0 11,4 13.8| 13.7| 29.9| 404 3.912| 0.296 20.3 220000
2012.05,10, | 16.5 7.4 2.9 12,0 16.0| 11.8| 349 | 13.305) 2.319 | 91.5 2300000
2012,09.25. | 21.3 7.3 9.0 1.9 3.8 16.7| 130 2.237| 0,181 67.0 17000
2012.11.16, | 13.2 7.8 9.2 2.1 4.2 7.6 | 303 2.953| 0.094 | 60.7 4600
2010,06.04, | 21.0 7.8 8.0 3.9 6.8 11.8| 548 4.506] 0.097 23.8 1700000
2011,05,18,| 21.2 7.5 58| 12.9 17,5 34,0 464 | 14.550| 1,210 11.6 11000000
2011,11,01,| 20.5 7.2 7.2 2.4 5.4 11.7| 286 2.455] 0,091 | 24.0 26000
H2 [2012,02.28.| 4.0 8.2 15.0 2.0 5.1 12.1| 312 3.118/ 0,120 | 11.4 70000
2012.05,10, | 17.3 7.8 5.8 3.5 5.4 | 10.7| 284 3.884| 0,151 18.2 11000
2012.09.25. | 20.5 8.0 11.8 4.4 4.2 11.8| 204 3.907] 0,171 37.8 31000
2012.11.16.| 13.4 8.2 10.9 2.3 4.0 6.1 312 3.106| 0.104 | 41.2 7900
2010.06.04., | 18.3 7.7 9.2 1.3 3.8 2.2 308 3.152| 0.052 3.5 17000
2011.05,18. | 17.2 7.4 11.6 1.1 3.6 2.4 220 4.589| 0,108 2.9 46000
2011,11,01, | 20.7 7.2 8.9 1.2 2.6 2.5 302 4,571 0.104 3.4 17000
H3 [2012,02.28.| 5.3 7.9 14,7 1.6 2.2 2.6 | 301 2.527) 0,122 1.1 7900
2012,05,10, | 16.0 7.8 11.6 1.3 2.0 3.8 211 4.657| 0,142 1.5 13000
2012,09.25. | 20.1 8.1 12.2 1.2 2.0 2.9 178 3.605] 0.098 0.6 11000
2012,11.16,| 12.2 7.9 12.5 1.5 2.6 3.71 230 2.403] 0,092 4.0 4900
2011,11,03.| 13.5 7.3 12.7 2.0 2.8 2.6 380 | 5.250 | 0,138 | 8.2 9400
2012,02.07.| 3.6 7.5 14.9 2.9 3.2 3.6 410 | 4.326 | 0,133 | 13.2 7900
S1 2012.05.08. | 18.0 7.8 11.6 3.5 4.8 7.3 357 | 3.897 | 0.118 | 31.6 110000
2012.10.12. | 20.1 8.0 9.8 3.7 7.4 3.1 379 | 4.394 | 0,140 | 3.1 22000
2011,11.03.| 13.3 7.4 12.8 2.3 3.2 3.6 395 | 5,158 | 0,135 | 6.1 7900
2012.02.07.| 3.2 7.4 14.7 3.4 6.4 5.3 425 | 4,310 | 0,192 | 13.4 4600
52 2012.05.08.| 18.1 7.6 10.0 3.2 4.6 7.5 366 | 4,017 | 0,396 | 27.4 33000
2012.10.12. | 21.6 8.1 10.1 4.0 7.6 4.8 1002 | 7.008 | 0.238 | 3.3 23000
2011.11.03.| 13.6 7.2 13.9 2.4 3.2 4.4 395 | 5,180 | 0,141 | 6.2 13000
2012.02.07.| 3.3 7.4 13.3 3.4 6.6 5.0 424 | 4,344 | 0,187 | 12.6 7000
53 2012.05.08.| 18.0 7.8 9.9 3.6 5.0 8.1 1373 | 8.804 | 0.484 | 33.8 14000
2012,10,12,| 21.0 8.0 10.4 3.6 7.4 4,3 | 1490 | 9.624 | 0.288 | 2.8 9400
2011,11,03.| 13.8 7.3 12.4 4.3 5.6 5.4 412 15,050 | 0,150 | 6.3 7000
S4 12012.05.08,| 18.1 7.7 10.2 5.8 8.0 10,2 | 895 | 9.220 | 0,518 | 17.6 11000
2012.10.12. | 22.6 7.9 8.8 4.7 10.0 4.5 1549 110,320 0.324 | 3.4 7900
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Fig. 2. Average BOD, COD & SS before and after maintenance water discharge.
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Table 3. Benthic macroinvertebrates distribution at study sites

o154 - ol4d - ol

ampling Sites Hakjang Stream Seokdae Stream

Species H1 H2 H3 St S2 S3 S4

Dugesia sp. 0 0 155 8 2 0 0
Fadix auricularia 0 b) 1 b) 7 16 b)
Physa acuta 28 32 7 2 7 7 8
Gyraulus chinensis 0 0 0 0 1 1 1
Limnoperna fortunei 2 0 0 0 0 0 0
Limnodrilus gotor 1102 1886 133 38 26 67 125
Glossiphoniidae sp. 0 6 0 0 0 1 1
Arhynchobdellidae sp. 2 52 1 7 5 49 13
Asellus sp. 0 6 4 0 4 29 0
Baetiella tuberculata 0 0 6 0 0 0 0
Baetis fuscatus 0 14 394 239 280 100 68
Epeorus pellucidus 0 0 0 2 0 2 1
Ephemera strigata 0 0 0 0 0 1 0
Davidius lunatus 0 0 0 0 1 0 0
Tipula sp. 0 0 7 0 2 3 3
Antocha Kua 0 0 0 1 1 0 3
Psycoda Kua 32 22 0 6 5 7 7
Simuliidae sp. 0 0 4 0 0 0 0
Chironomidae sp.1 43 156 259 65 430 516 375
Chironomidae sp.2 0 0 149 0 4 0 0
Chironomidae sp.3 0 0 0 0 5 16 23
Chironomidae sp.4 (red type) 68 32 2 0 4 8 25
Chironomidae sp.5 0 41 11 0 31 45 50
Ephydridae sp. 4 0 0 0 1 0 0
Muscidae. sp. 6 4 0 0 0 4 0
Hydropsyche orientalis 0 0 1 9 3 18 15
Cheumatopsyche brevilineata 0 2 42 4 12 21 10
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Hakjang Stream

(a) Individual number

Insects Non- insects

H1
H2

H3

2000 1000 0o o 1000 2000

(b) Species number

Insects Non- insects

H1
H2

H3

Seokdae Stream

(a) Individual number

Insects Non- insects

S1
s2
S3
54

1000 500 o 0 500 1000

(b) Species number

Insects Non- insects

s1
s2
s3
s4

15 10 5 o 0 5 10 15

Fig. 3. Insect & Non—Insect taxa comparison of study sites.
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Fig. 4. Benthic macroinvertebrate community variations
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Fig. 5. Benthic macroinvertebrate community variations before and after discharge.
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