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The Investigation of Faunal Habitat Based on
Ecological Rostoration of Urban Streams in Ulsan®

Cho, Hong Je and Kang, Ho Seon

Department of Civil & Environmental Engineering, College of Engineering, University of Ulsan,
Daehak-ro 93, Nam-gu, Ulsan, Korea.

ABSTRACT

We researched the fauna restoration of 5 urban streams in Ulsan established as ecological streams
by improving water quality and river environment. The fauna inhabitation were compared according
to the conditions of geometrical feature such as river width, low-water channel width, ect and water
quality, water volumn, inland and forceland. The Mugeo cheon has clearly shown the fauna
restoration effects resulting from supplying sustainable maintenance water and wastewater treatments.
In the Yaksa cheon, on the other hand, the restoration effects were low due to the inflow of
wastewater and sledges in some part of stream ever though the improvement of water quality. The
Yeocheon cheon was found to have disadvantage on the ecological inhabitations due to supplying
the maintenance water with highly concentrated salinity. The fauna restoration effect of the
Meongjeong cheon was low due to the inflow of wastewater to the down stream. Therefore by
supplying the maintenance water and improving the connection to the Taehwa river at the estuary,

better restoration effects could be observed. In the Cheokgwa cheon, which is almost a natural river,
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the ecological integrity of the fauna population has been maintained quite well. It was concluded

that the project to transform urban streams into ecological streams should focus on not only keeping

water volume and quality but also maintaining favorable conditions for the migration and settlement

of animal species close to the natural state.
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Table 1. Characteristics of streams and maintenance water supply.

River Basin River . Ecologic |Maintenance water supply
Stream B . River
name extention | area width rade stream The Fresh water |
km) | (km) | (m) & establishment| outside | Saltwater
Mugeo 2.59 567 | 20~30 |The 2nd regional o o Fresh water
cheon stream
Yaksa 5.40 6.10 10~15 The 2nd regional O O Fresh water
cheon stream
Yeocheon 6.50 12.64 10~50 The 2nd regional o o Saltwater
cheon stream
Myeongjeong 113 3.44 10~15 | Small stream x x Fresh water
cheon
Cheokgwa 1311 4051 40~50 The 2nd regional « « Fresh water
cheon stream

Table 2. Characteristics of streams and duty of maintenance water.

Low-water channel | Duty of maintenance | Depth of water | Developing method for
Stream Name . 3 .
width (m) water (m°/day) (m) maintenance water
Mugeo h4 11,000 030 Underground flow /
cheon Fresh water
Yaksa h3 5,000 020 Underground flow /
cheon Fresh water
Yeocheon 710 80,000 035 Surface water /
cheon Saltwater
Myeongjeong 2~3 - 0.15 State of nature
cheon
Cheokgwa 5~15 - 0.20 State of nature
cheon
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Table 3. Comparison of water quality change.

Stream name Article 2001 2003 2005 2008 2012 Maintenance water
Year supply
pH 747 7.16 7.95
BOD(mg/ /) 26.3 14.2 1.01
I\C/Iﬁlegoelf DO(m;f) - 0.26 7.94 2007 year
SS(mg/ #) 21.0 8.0 .
pH 7.58 8.00
Yaksa BOD(mg/ ¢) 9.27 0.55
cheon DO(mg/ £) 577 9.89 2010 year
SS(mg/ ¢) 10.54 -
pH 7.52 8.01
Yeocheon BOD(mg/ ¢) 15.01 5.94
cheon DO(mg/ £) 643 | 11.58 2009 year
SS(mg/ ¢) 7.93 -
pH 7.46 777
Myeongjeong BOD(mg/ ¢) 8.42 0.88
cheon DO(mg/ /) 7.36 9.61
SS(mg/ ¢) 8.65 -
pH 6.98 8.09
Cheokgwa BOD(mg/ ¢) 1.03 0.30
cheon DO(mg/ ¢) 1155 9.41 )
SS(mg/ ) 1.34 .
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Table 4. List of herpeto-fauna of surveyed urban streams in Ulsan.
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scenifc Name | (PR neon | aheon | aheon | cheon imesigaton

Family Hynobidae =557

Hynobius leechi E8E - H - - - *
Family Discoglossidae | 7237172}

Bombina orientalis T3 A(+) A(+) A(+) A(+) A(++) *
Family Bufonidae S LIE

Bufo bufo gargarizans FH] - - - - H B3
Family Hylidae AN

Hyla japonica 27072 - - - - - ¥
Family Ranidae 72 3%

Rana nigromaculata AT A(++) | A A(+) A(++) A(++) *

Rana rugosa 2T A(+) A(+) - - A(++) PR

Rana dybowskii Sk e - - - - - P

Rana catesbeians Al - - - S A(+) 3
Family Lacertidae Ll

Takydromus wolteri =AW - - - - A(+) -
Family Colubridae LLES

Enhdiis rufodorsata Ly - - - - - P

Natrix tigrina lateralis)| F8E0] H - - H A(#) P

Elaphe dione 5 - - - - A(+) -

Total advent genus 4 4 2 4 8 10

Load 1) A :Adult, T : Tadpole, J : Juvenile, S : Heard the song H : Heard the evidence, E : Egg

2) + :Below 5 individual, ++ : Over 5 individual
Reference : Ministry of Environment. 2007. 3rd Natural Environment Survey Ulsan[359063]
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Table 5. The aggregation index of investigated sites.

Biotic ind
totic Index Species diversity | Species evenness |Index of dominance| Species richness
Surveyed plots
MU-1 1.24 0.90 0.67 1.67
Mugeo MU-2 L12 0.81 0.85 1.17
cheon
MU-3 1.26 0.57 0.77 1.64
YS-1 1.23 0.76 0.81 1.15
Yaksa YS2 0.52 0.37 0.94 0.87
cheon
YS-3 0.19 0.27 1.00 0.27
YC-1 0.64 0.92 1.00 091
Yeocheon YC2 0.51 0.46 0.97 0.55
cheon
YC-3 0.50 0.72 1.00 0.62
Myecongjeong | MJ-1 1.03 0.75 0.82 125
cheon MJ-2 0.71 0.44 0.89 1.10
CG-1 1.07 0.77 0.80 0.84
Cheokgwa CG-2 1.08 0.60 0.80 1.28
cheon
CG-3 1.02 0.47 0.84 1.83
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Table 6. Population existing rate of taxonomic group in Mugeo cheon.

Surveyed plots Population existing rate
Taxonomic group
MU-1 | MU-2 | MU-3 |Population
Non-insect species 77 117 94 288 Odonata
0.3% Heteroptera
Ephemeroptera| 16 426 895 1,337 — "ijwpm
Odonata 1 5 - 6 Ephemeroptera : . v / 0.1%
75.6% \/ : : L o Diptera
Heteroptera 2 4 - 6 B . T 1%
In-secta { . )
Coleoptera - 1 - 1 P M Trichoptera
_ , 0.7%
Diptera 48 40 31 119 \/ \ Non-insect
” SDECICS
Trichoptera 2 3 7 12 16.3%
Total 146 596 1,027 1,769

Table 7. Biotic index of each surveyed plots in Mugeo cheon.

Biotic index
Surveyed plots

Species diversity Species evenness

Index of dominance

Species richness

MU-1 2.10 0.73 0.56 341
MU-2 1.69 0.55 0.67 3.29
MU-3 0.96 031 0.85 2.88
Uz 83t du 5897l of-Hstn = B3lon, #4049 AXEE] FHT
UATKTable 7). ZAAIA T W& A= Z7} Heksith
2 #TEE B AFMU-DoIA 7} <
33 AEAF7E YEa, §4FY HHE 3) AHA
7b £ SHRMU3)dA s Ao r e TR FdES 4% 67 105 153} 16%
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2
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Table 8. Population existing rate of taxonomic group in Yaksa cheon.
Surveyed plots Population existing rate
Taxonomic group
YS-1 YS-2 YS-3 | Population
Diptera .
Non-insect species 255 150 57 462 10.0%
\ Non-insect
Odonata 5 - - 5 e species
In-secta Odonata s
Diptera 30 22 - 52 1.0%
Total 290 172 57 519

Table 9. Biotic index of each surveyed plots in Yaksa cheon.

Biotic index

Surveyed plots

Species diversity

Species evenness

Index of dominance

Species richness

YS-1 1.45 0.63 0.68 1.59
YS-2 1.43 0.80 0.65 0.97
YS-3 1.25 0.90 0.74 0.74

Table 10. Population existing rate of taxonomic group in Yeocheon cheon.

Non-insect

Surveyed plots Population existing rate
Taxonomic group
YC-1 | YC-2 | YC-3 | Population .
Trichoptera
Non-insect species 158 | 99 72 329 1%
Ephemeroptera 24 - - 24 Diptera
15.9%_ &
Odonata 1 - - 1
In-secta Odonata
Diptera 11 33 24 68 0.2%
Trichoptera 5 - - 5 Ephemeroptera
5.6%
Total 194 132 96 422

Table 11. Biotic index of each surveyed plots in Yeocheon cheon.

Biotic index

Surveyed plots

Species diversity

Species evenness

Index of dominance

Species richness

YC-1 1.78 0.66 0.66 2.64
YC-2 1.11 0.62 0.83 1.02
YC-3 0.94 0.68 0.89 0.66
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Table 12. Population existing rate of taxonomic group in Myeongjeong cheon.

Surveyed plots Population existing rate
Taxonomic group
MJ-1 MJ-2 | Population
Non-insect species 22 53 75 Trichoptera Nzn’in_se“
3.76 pecies
Ephemeroptera 52 5 57 Diptera N [27,3%
13.6% N\
Odonata 17 38 55 '
Coleoptera
Heteroptera 6 27 33 2.2%
In-secta
Coleoptera 2 4 6 Heteroptera
12.1%
Dlptera 1 26 37 ' Ephemeroptera
Trichoptera 1 9 10 Osg?f;a 20.9%
Total 111 162 273

Table 13. Biotic index of each surveyed plots in Myeongjeong cheon.

Biotic index
Species diversity
Surveyed plots

Species evenness

Index of dominance| Species richness

MJ-1 2.07 0.70 0.55 3.82
MI-2 3.00 0.85 0.29 6.49
4) HAA 5) =
BE5rd 2938 38 57 138 279 38% BEHoE 2SS 45 67 145 337 45%

273/0A o)L HEFE S FL FRIERA] Yshtt. 3
HEZ3 Az Zo] 2k AR A dEE
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Table 14. Population existing rate of taxonomic group in Cheokgwa cheon.

T . Surveyed plots Population existing rate
axonomic group
CG-1 | CG-2 | CG-3 | Population
Non-insect species 39 45 72 156 N‘QESSZ?
16.1%
Ephemeroptera - 5 608 613
Trichoptera .
Odonata 16 22 24 62 81%. ’
Dipt N L
Heteroptera 11 10 9 30 171_)423\ \ 1
In-secta Coleoptera L -
Coleoptera 2 1 1 4 0.4% / :
Diptera 13 5 5 4 72 Heteroptera \ \ Ephemeroptera
3.1% 63.4%
Trichoptera - - 30 30 Odonata
6.4%
Total 81 88 798 967

Table 15. Biotic index of each surveyed plots in Cheokgwa cheon.

Biotic index . L.
Species diversity
Surveyed plots

Species evenness

Index of dominance| Species richness

CG-1 2.51 0.85 041 4.10

CG-2 2.79 0.89 0.30 491

CG-3 1.88 0.54 0.72 4.64
v.a B FARE FHAAG] FAYF A Fola 4t
A7 Fo| 2AHo] slo] FEEC FFAd
B a3 Ak 2o A0 o] BetAvt AAZ fA&5e A&EH
AEA2 7] MR e F8 =4 5 5 AHE 24 Zed gt =
A FAA, b, AHA, B9d 2 A7 o2 AHEY T/ T3 Ao e
Aol it FEY A AR L, 7 o XRE F 104 12 9970 A, %A - 3%
¥ FHolv % 5 B84 547 1 e F 3% 4%, AFe F 63 13T 15144
e FEAY Mg v - B4 b =2 RS P ! EH?%—‘%Z%% B2 48 74 16

HAd = st sl et X497 Y 2 263} 32%F 1,76970 A7} EolE ek
2ol s gu| o Aoz s HEAM A FAES FEY RS A
S o] dotsta, A AlLlstae A 9 =82 7Iedoy Jastn ddE
Al B ZAAETL 1404 glol At A3 & AFH 417 R3] nAE
2o e 58S B E Jgyer & o 7 4" Uz s AuHEd
e = gldith gAbolgte 5"“& A o)A] b uES Aog Uyt 2/ %9
ok B2 A 5] AR bE 74 sl I} 9% 807HAl, FA ﬁ%%%vt— % 33} 4%,
dolup Al - 9|9 oo UJr—E— FE A4 oFe F 4% 4% 106702 28] AAMA o)
Aol tigh Aol I F UUTh PRAFFELS 3E 57 65 104 10% 51974
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