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Ecological Evaluation of Restorated Urban Streams

Using Benthic Macroinvertebrates
Sang-Won Seo, Sung-Eun Min, HyeJin Kil, Ji-Young Lee, Ju-Hyeong Lee, Ji-Hong Seong, Mun-Ju Kwon
Division of Environmental ecology, Incheon Research Institute of Public Health and Environment

Abstract
This study conducted an ecological evaluation on Jangsucheon, Seunggicheon, Gulpocheon, and

Gongchoncheon, which are representative restored urban streams in Inchoen. Benthic macroinvertebrates
were collected every quarter from each stream, and benthic macroinvertebrate index(BMI) and biological
indices were calculated to evaluate the ecological healthness. Also, environmental items such as water
quality of stream and heavy metal contamination of riverbed sediments were analyzed. Benthic
macroinvertebrates and environmental items were compared to investigate the habitat environment of
benthic macroinvertebrates. As a result, 15,835 benthic macroinvertebrates of 38 species were collected.
Biological indices were calculated as having high dominance, moderate diversity, and unstable evenness
at most survey sites. The BMI values, which represents the ecological healthness of the stream, analyzed
in four urban streams ranged from 158 to 80.6, in order of Gongchoncheon, Jangsucheon, Gulpocheon,
and Seunggicheon. And biodiversity index also showed a similar trend. Heavy metals in riverbed
sediments, which indicate habitat contamination of benthic animals, showed ’slightly bad” in three rivers
and ‘bad’ in the other. Statistical analysis was also conducted to determine the effect on benthic
macroinvertebrates. Most of water quality items showed a positive correlation, and the BMI confirmed a
significant correlation with a correlation coefficient of 0.5 or more in the biodiversity index such as the
number of species, diversity and evenness. In addition, clustering analysis was conducted to compare
the similarities among the survey subjects. As a result of clustering analysis, each survey subjects were
classified by water pollution factors and biological indices. This study was intended to confirm the role
of the river as a habitat for various organisms and as a basic space constituting the aquatic ecosystem,
and to inspect the current ecological river for sustainable river management. For the maintenance and
management of ecological rivers, management of river maintenance water and non-point pollution
sources, dredging of riverbed sediments, restoration of rivers through selection and concentration, and

creation of habitat environments considering the characteristics of organisms are required.

Key words : benthic macroinvertebrates, BMI, urban streams
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Table 1. GPS Information of study sites.
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Table 2. Biological indices used in this study.

Indices Equation Component
¢ Number assigned to the species
n
© Number of t
Benthic Z sz'hz' g; n umber of taxa
Macroinvertebrate BMI=|4— % X 25 S; © Saprobic valency of ith taxon
Index th'gz' h; Frequency of ith taxon
=1
9; ¢ indicator weight value of ith taxon

Dominance index

NN
=

]\/'1 : Number of individuals in 1st
dominant species

Species Diversity

s N
H =— Zplln(@),(ﬁl = W)

N, : Number of individuals in 2nd
dominant species

Index et
N : Total number of individuals
H H N; © Number of individuals in species 7
Evenness Index E= A n(s)
max n ¢ Number assigned to the species
(5—1) b; ¢ Proportional abundance of ¢ species
Richness Index k= In ( ]\/') S ¢ Total number of species
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Table 3. Water quality of the study sites.
Ttem Temp. H DO EC BOD | TOC SS T-N | NHzN | NOsN | T-P Chl-a
) | P (mg/D) | (5an) | mg/D) | (mg/D) | (mg/D) | (mg/L) | (mg/D) | (mg/D) | (mg/L) | /)
St 1 154 7.9 111 297.3 2.2 2.2 7.8 2.3 0.102 1.8 0.044 9.8
' +102 | = 0.2 +2 |+391] 08| 05| 53| +£06 |+0139| +06 | 06| + 69
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' +81 | 04| 27 |+£927| +92 34 | £215| £ 17 | +088 | £ 23 | +006 | + 25
St 19.7 8.1 104 721.8 2.8 3.5 6.2 5.6 0.304 4.6 0.216 6.3
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Table 4. Heavy metals in pore water on sediments. (Unit : mg/lL)
Item Pb As Cd Cr Cu Ni Zn Hg
Bowiron. | o5 0.05 0.005 0.05 - - - 0.01
Guideline
St 0.004 0.002 0.000 0.002 0.023 0.015 0.027 0.000
: + 0.004 + 0.002 + 0.000 + 0.002 + 0.013 + 0.026 + 0.028 + 0.000
Sto 0.021 0.005 0.000 0.009 0.052 0.008 0.122 0.000
: + 0.021 + 0.005 + 0.000 + (0.008 + 0.027 + 0.007 + 0.105 + 0.000
St3 0.007 0.002 0.000 0.011 0.042 0.027 0.047 0.000
: + (0.008 + 0.002 + 0.000 + 0.01 + 0.023 + 0.039 + 0.018 + 0.000
Sta 0.004 0.002 0.000 0.008 0.038 0.011 0.024 0.000
’ + 0.004 + 0.002 + 0.000 + 0.006 + 0.035 + 0.009 + 0.014 + 0.000
St5 0.000 0.000 0.000 0.000 0.011 0.000 0.005 0.000
’ + 0.000 + 0.000 + 0.000 + 0.000 + 0.016 + 0.000 + 0.005 + 0.000




Table 5. Heavy metals in sediments. (Unit : mgkg)
Item Pb As Cd Cr Cu Ni Zn Hg
Value 65.22 4.40 0.34 31.83 64.14 15.76 177.07 0.017
St Grade II I I I I I I I
Site Grade Slightly bad
Value 28.76 2.60 0.26 56.48 86.94 25.82 266.90 0.064
St.2 Grade I I I I I I I I
Site Grade Slightly bad
Value 52.00 4.42 0.50 83.56 248.60 42.65 288.91 0.160
St.3 Grade I I I I 1T II I II
Site Grade Bad
Value 39.64 3.85 0.30 40.08 52.28 20.14 175.79 0.070
St4 Grade I I I I I I I I
Site Grade Slightly bad
Value 53.43 411 0.26 40.38 54.08 19.17 177.13 0.021
St.5 Grade I I I I 1I I I I
Site Grade Slightly bad
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Table 6. Benthic macroinvertebrate community composition of the study sites.

(Sp. : Species, indiv. : Individuals)
Community compositon Annelida Arthropoda Mollusca Platyhelminthes
Sp. 3 13 2 1
St
Indiv 1112 3233 43 4
Sp. 4 6 2 0
St.2
Indiv 5138 491 46 0
Sp. 4 6 5 0
St.3
Indiv 1792 490 78 0
Sp. 4 12 6 0
St.4
Indiv. 898 2031 74 0
Sp. 2 13 1 1
St.5
Indiv. 34 214 19 138
Sp. 5 24 8 1
Total
Indiv 8974 6459 260 142
Uebs=tl ol & 7heel o7t A <she T}l SthellM= -3k o(Ephemera
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Fig. 3. Classification of functional feeding groups(FFGs) (label : Individuals(Species))
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Fig. 4. Classification of habitat orientation groups(HOGs) (label : Individuals(Species))
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Fig. 5. Benthic Macroinvertebrates Index in this study.
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Fig. 7. Results of correlation coefficient with water quality and biological indices.
(* p< 005, ** p< 001, ** p< 0.001)
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VI. 75
1

MMSEX=BM) &8 XX AZdE0L (53]

® AXMAH dFEHFFE H7IA S (BMI)
3txlol Masle AAEEA xtuf HiEl o 2 A A ARAAS Brte
A52, Qo Ao m AEZo) 24T OB+ NENEH 52

aHE A= UERd

@® BMI (Benthic Macroinvertebrates Index)

I ARYEF

S <H#H 1> MMEIEE 0|&8% &g & GEA)
S Qavs  Sg EAM_SANH B
=1 Ty niE % Tﬁuﬁ%%—% 80 = ~ = 100
) B £ 65 = ~ < 80
. i: Qe =

i;hlgl S C =% HE 50= ~ <65

bt EE= D LE& u» 35 =~ <50

g - A¥NZA _E [ ¥ 0= ~ <35

<E 2> MMEE WM ME Sk A oA

523 Texa) 2o N THM =9 =% ¥Es Sz
CiH/mA  (S) (R, %) (h)
1 Semisulcospira libertina TH&7| 12 10 40 4
2 Limnodrilus gotoi *'XIE*OI 8 16 64 2
3 Gammarus sp.1l FAR= sp1 12 10 40 4
23  Kamimuria coreana  St=ZT2f 12 10 40 4
24 Simulium sp.1 Hut2|F sp.1 34 5 20 5
25 Hydropsyche orientalls sS¥ZEYH ey 23 8 32 4
3 (9 25
Z IiA= 566
<H 3> MMSSEIK|F AFEH 0fAl
s o= = (Ta) ouxl | M | seie | Mxisel B | Txitel B
S g h s-h-g h-qg
1| Semisulcospira libertina | 14 | Semisulcospira 04 4 4 6.4 16
2 | Limnodrilus gotor 34 | Limnodrilus gotoi 35 4 2 28.0 8
3| Gammarus sp. 42 | Gammarus 0.6 4 4 96 16
6 | Epeorus nipponicus 70 | Epeorus nipponicus 0 5 5 0.0 25
14| Kamimuria coreana 118| Other Plecoptera 0 5 4 0.0 20
19| Simulium sp. 140 | Simulium 0.2 4 5 40 20
23| Hydropsyche orientalis |172| Hydropsyche orientalis 04 4 4 04 16
g 715 368

X OQEMK|, XBIEA : SMEA SHBEAL W ALY

o

SR Sof et X (BE 2) o E

[AM™HUA]] BMI= (4— %)x 25=94.7 BMIZ} 9470|522 AZE S5

rlo

Ase (U1 E5)
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=Y, S0z nopsEeey
(Dugesia japonica ) (Ceratopogonidae sp.) (Cheumatopsyche brevilineata)

“’_ s 4

SY=sgrey W E5HE 40
(Hydropsyche orientalis) (Baetis fuscatus)

Ch&7| HLHH| Y =2 KUa
(Semisulcospira liberting) (Leptoceridae Mystacides KUa)
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i a2 22U AHx|™Ho|
(Chironomidae, non-red type )  (Chironomidae, red type) (Limnodrilus gotoi)

H e
(Corbicula) (Tipula)

AR 2 40| S702|
(Cloeon dipterum) (Erpobdella lineata)

X Rl A2 2022 AR Ol SHHOIA *EE MAMS=-LCH
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