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Abstract

The subject of this study is the Gongchon-cheon which is one of the largest streams in Incheon and is closely related to
lives of citizen. Comparative analysis is made on the changes of the environment and the ecological condition of
Gongchon-cheon after the stream naturalization construction which is completed in July 2009. From the results of the
survey, 32 species in 2004, 22 species in 2009 and 46 species in 2010 have been recorded. The number of the species
decreased from 2004 to 2009 due to the disturbance of the river environment, and it increased in a short time from 2009
to 2010 because of the recovery of the environment. It demonstrates the stream naturalization construction providing enough
environments (dikes and rapids) for the benthic macro invertebrates. The result of the present study is similar with the
river’s biology index, ESB index, and KSI index, and also it is similar with the pattern of the appearance, which illustrates
that the species decreased during the naturalization construction, and increased after the stabilization since the finish of the
naturalization construction, and it has been confirmed that the naturalization construction provides the better environment for
the inhabitation of organisms.
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Yoon. 1995; Won et al., 2005). ©|&|3t FAZFE
2 HolE HiE FAo uet A= F-El(shredders), &

+ F2(scrapers), 5 F&l(colletor-gatherers), A==
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A 71909k &2 A (ominivore) €1 7497 lol A 4
7HA] H-F2 hdti(Yoon, 1995).
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Fig 1. Location of the study sites
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Table 1. Climatic circumstance in Incheon last 30 years
on average

Item(C) Ave. Ave.w Annual
humid ind precipitat
Year . .
Ave. Max. Min. ity speed lon
) | s | (mm)

1981~
2010 12.1 16.4 8.7 68.6 2.9 1,234.4
Ave.
20091 156 | 163 | 94 | 670 | 29 | 17777
Ave.
2010 1157 | 179 | 82 | 680 | 3.1 1,499.1
Ave.

Source : Korea Meteorological Administration, www.kma.go.kr
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Table 2. Situation of appearance species of Benthic
macro -invertebrate of research subject in 2003 and 2004

2003/total | 2004/1st | 2004/2st | 2004/total
Division specielindivilspecie|indivijspecie|indivilspecielindivi

s |dual| s [dual| s [dual| s |dual

Platyhelminthes - - 1 7 - - 1 7
Mollusca 3 11 4 19 | 4 | 47| 4 | 66
Annelida 2 11 2 9 2 1212 |21
Crustacea - - - - - - - -
Ephemeroptel 1 17 |1 {24 | 1 |4

> ra
E . Odonata 1 3 3 13 6 26 8 39
S | % |Hemiptera | 2 | 8 | 3 [32| 4 [31] 5 |63
(o]

S | & |Coleoptera | 1 | 6 | 4 | 20| 4 | 13| 6 | 33
Diptera 2 4 5 21 3 9 5 30
Trichoptera | - - - - - - - -

Total 11 | 43 | 23 | 138 | 24 | 162 | 32 | 300
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o] zAL AneA F 2F 1767047 Fs L
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Table 3. Situation of appearance species of Benthic
macro -invertebrate of research subject in 2009

Ist 2st 3st total

Division specielindivispecielindivilspecie|/indivilspecie|indivi
s |dual| s |dual| s |dual| s |dual

Platyhelminthes - -

Mollusca 36| 4 28] 3 |10 4|44
Annelida 1|1 |2 4|1 ] 2|24
Crustacea - - - - - - - -
Fphemeroptel 5 |5 | 2 | 8 | 2 |16 | 2 |26

4 Odonata | - | - | 2 |7 |3 |5 ]3]12
g % Hemiptera | 4 | 14 | 2 | 5 | 1 | 2 | 4 | 21
S8 [Coleoptera | 1 | 1 |2 |5 | 1|1 |2]7
Diptera 4 6 4 8 2 4 4 18
Trichoptera | - - 1 1 - - 1 1

Total 15 [ 30 | 19 | 106 | 13 | 40 | 22 | 176
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Table 4. Situation of appearance species of Benthic
macro -invertebrate of research subject in 2010

Ist 2st 3st total
Division specie|indivi|specie|indivi|specielindivi|specie|indivi
s |dual| s |dual| s |dual| s [dual
Platyhelminthes - - - - - - - -
Mollusca 2 5 5 20 1 7 7 32
Annelida 1 2 1 1 1 1 1 4
Crustacea - - - - 2 4 2 4
Fphemeroptel | 50 | 2 a6 [ 3 | 29 | 3 | 65
& Odonata | 2 | 2 | 4 [ 16| 4 | 6 | 8 | 24
.g % Hemiptera 1 1 3 5 1 2 3 8
|2 | Coleoptera | 3 | 6 | 6 | 15| 3 | 8| 9 |20
Diptera 7 32 5 8 2 3 10 | 43
Trichoptera - - 3 4 - - 3 4
Total 17 | 68 | 29 | 85 17 | 60 | 46 | 213

4) 201445 = )
2014 XA A FEH SHABAYG AlF &

o O T
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Table 5. Situation of appearance species of Benthic
macro-invertebrate of research subject in 2014

Ist Ratio(%)
Division
species | individual | species | individual
Platyhelminthes 1 3 3.7 1.4
Mollusca 4 49 14.8 23.8
Annelida 2 27 7.4 13.0
Crustacea 1 10 3.7 4.8
Ephemeroptera 2 23 7.4 11.1
z Odonata 4 17 14.8 8.2
.g; z: Hemiptera 4 32 14.8 15.6
5|8 Coleoptera 3 9 11.2 43
Diptera 4 28 14.8 13.5
Trichoptera 2 9 7.4 43
Total 27 207 100.0 100.0
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Table 6. Analysis upon biotic-index of research subject
from 2003 to 2014

Divli)sion £ Dominant Diversity Richness
(r;g:;afgh;) index(DI) index(H’) Index(RI)
2003(1st) 0.37 3.17 2.66
2004(2st) 0.24 4.47 543
2009(3st) 0.33 3.51 4.06
2010(3st) 0.29 4.71 8.39
2014(1st) 0.25 434 4.88
ZA A¥E A9 EE 200399 4% 037, T
T 317, EERLE 26602 ZAMEAOH, 2004
= HE 024, UJUE 447, TEHE 543, 2009
ol 3% 033, UE 351, TEZEE 406,
2010 d9+= 4% 0.29, Iﬂro 5 471, 2ZRE 839,
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o= ZAE ST
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Fig 2. Analysis upon Biotic-index of research subject
(2004, 2009 and 2010)
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Table 7. Analysis upon ESB index of research subject
from 2003 to 2014

Environment quality evaluation
Year | ESB | Environment Area Water Saprobity
condition determination quality
Priority
2003 | 20 |Defectiveness| improvement I 4
mesosaprobic
waters
Some . B-
2004 | 52 X Protection waters I .
satisfactory mesosaprobic
Some Improvement B-
2009 | 33 . I .
defectiveness waters mesosaprobic
Very First priority . .
2010 | 82 . . I Oligosaprobic
satisfactory | protection waters
Some . B-
2014 | 47 R Protection waters I .
satisfactory mesosaprobic
o] T MlaL 7ol FARRE 2004'd, 2009 20101

o ESBAE i - EHs theat ek

S sPAAHIALY A8 004d) T AlE AF
(2009, HA3} F(20101)9] 2A} Aol g ste]

A2 AW @ A3 ESBAFE ABAFS oAk
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of et B A HA T ok

tlo

2004 2009 2010

Fig 3. Analysis upon ESB index of research subject
(2004, 2009 and 2010)
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200910l = KSIXS 3.01%2 KHEo| s34k, 20108
ol & KSIAG 1772 a3t A, 20140+
KSIAF 2042 433 3AMEHE Yehlle o=
ZALE AT

Table 8. Analysis upon KSI index of research subject
from 2003 to 2014

Environment
Year KSI index Biology class .
condition
2003 2.64 C Normal
2004 2.04 B Satisfactory
2009 3.01 C Normal
2010 1.77 B Satisfactory
2014 2.04 B Satisfactory
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Fig 4. Analysis upon KSI index of research subject
(2004, 2009 and 2010)
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Appendix 1. List of surveryed benthic macroinvertebrates.

Scientific name

2003

2009

2010

Dugesia japonica

Cipangopaludina chinensis malleata

Cipangopaludina japonica
Austropeplea ollula
Radix auricularia
Physa acuta

Gyraulus convexiusculus
Hippeutis cantori
Polypylis hemisphaerula
Chaetogaster limnaei
Limnodrilus gotoi
Glossiponidae sp
Whitmania pigra
Hirudinidae sp.
Erpobdella lineata
Gammarus sp.
Palaemon paucidens
Cambaroides similis
Baetis fuscatus

Baetis pseudothermicus
Cloeon dipterum
Cercion calamorum
Cercion hieroglyphicum
Ischnura asiatica
Mortonagrion selenion
Copera annulata
Platycnemis phillopoda
Calopteryx japonica
Anax parthenope julius
Orthetrum albistylum speciosum
Pseudothemis zonata
Sympetrum darwinianum
Sympetrum depressiusculum
Libellulidae sp.1
Tramea virginia
Hesperocorixa kolthoffi
Hesperocorixa sp.
Notonecta triguttata
Muljarus japonicus
Laccotrephes japonensis
Ranatra chinensis
Aquaris paludum
Gerridae sp.

Cybister japonicus
Guignotus sp. (larva)
Hydaticus grammicus
Dytiscidae sp.1
Dytiscidae sp.2
Dytiscidae sp.3
Laccophilus difficilis
Laccophilus lewisius
Laccophilius sp.
Potamonectes hostilis
Rhantus pulverosus
Noterus japonicus
Peltodytes intermedius
Peltodytes sinensis
Berosus signaticollis punctipennis
Helochares striatus
Nephrotoma KUa
Tipula KUa

Tipula KUb

Tipula KUe

Culicidae sp.
Chironomidae sp. 1
Chironomidae sp. 2
Chironomidae sp. 4
Chironomidae sp. 5
Chironomus salinarius
Chironomus nipponensis
Tabanus sp.

Syrphidae sp.

Eristalis KUa
Ephydridae sp.
Cheumatopsyche brevilineata
Hydropsyche kozhantschikovi
Hydropsyche orientalis
Lepidostoma KUa
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