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Environmental Impact Assessments along with Construction of
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Abstract

The integrative ecological approaches of chemical assessments, physical habitat modelling,
and multi-metric biological health modelling were applied to Gwanpyeong Stream within Gap-
Stream watersheds to evaluate environmental impacts on the constructions of residential and
commercial complex. For the analysis, the surveys conducted from 45 sites of reference streams
within the Gap-Stream watershed and 3 regular sites during 2009 - 2010. Physical habitat
health, based on the habitat model of Qualitative Habitat Evaluation Index(QHEI) declined
from the headwaters(good - fair condition) to the downstream(poor condition). Chemical water
quality, based turbidity and electric conductivity(EC), was degraded toward to the
downstream, and especially showed abrupt increases, compared to the values of control
streams(CS). Also, concentrations of chlorophyll-a in the downstreams were greater compared
to the control stream(CS), indicating an eutrophication. Biological health conditions, based on
the Index of Biological Integrity(IBI) using fish assemblages, averaged 19.3 which is judged as a
fair condition by the biological criteria of the Ministry of Environment, Korea. The comparisons
of model metric values in sensitive species and riffle-benthic species on the Maximum Species
Richness Line(MSRL) of 45 reference streams indicated a massive disturbances in all sampling
locations. Also, tolerance guild and trophic guild analyses suggest that dominances of tolerant
species and omnivores were evident, indicating a biological degradation by habitat
disturbances and organic matter pollutions. There was no distinct longitudinal variations of IBI
model values from the headwater to the downstream in spite of slight chemical and habitat
health gradients among the sampling sites. Overall, integrative ecological health(IEH) scores,
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based on the chemical, physical, and biological parameters, were low compared to the 45

reference streams due to physical and chemical disturbances of massive constructions of the

residential and commercial complex. This stream, thus showed a tendency of typical urban

streams which are disturbed in the chemical water quality, habitat structures, and biological

integrity. Effective stream management plans and restoration strategies are required in this

urban stream for improving integrative stream health.

Keywords : Reference stream, environmental impact assessment, trophic guild, water quality,

physical habitat
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Fig. 1. Map of Gwanpyeong Stream showing sampling sites and reference sites in the same watersheds.
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Conductivity, CS: Control Site value based on Bae et al.(2008). Upper bar indicates a standard deviation.
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Fig. 4. Community analysis based on sampled fish in Gwanpyeong Stream.
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Table 1. Fish fauna and its guild system in Gwanpyeong Stream.

Species Tol. | Tro. 51 52 33 o]
1st | 2nd | 3rd (Total| 1st | 2nd | 3rd [Total| 1st | 2nd | 3rd [Total| 1st | 2nd | 3rd [Total
Zacco platypus TS| O | 8] 1 91116 21| 79(216| 99| 46| 19 |164|223| 68| 98389
Carassius auratus TS| O | 95| 39| 5|139| 27| 8| 10| 45| 14| 3| 9| 26(136| 50| 24210
Pseudogobio esocinuus S| I 11| 6| 9] 26| 58| 5| 19| 82| 69| 11| 28|108
Misgurnus anguillicaudatus | TS | O | 18| 4| 9| 31| 2| 2| 1| 5 2| 5| 7|20 8| 15| 43
Rbynchocypris oxycephalus | SS | 1 | 11| 12| 10| 33 11| 12| 10| 33
Misgurnus mizolepis TS| O 20| 20 1) 1| 2 1l 6| 7 20 27129
Pseudorasbora parva TS| O 1] 1| 2 41 14| 1| 19| 5] 15| 3| 23
Gnathopogon strigatus IS |1 1] 1 31 3| 4| 10| 3| 4| 5| 12
Oryzias sinensis TS| O 2 41 6 5 51 7 41 11
Odontobutis interruptea® S| C 33 4| 3| 7 41 6] 10
Acheilognathus lanceolatus | 1S | O 3 3 3
Rbodeus wyekit IS| O 2 2

Micropterus salmoides TS| C 1 1] 1 1
Pungtungia herzi IS |1 1 1 1 1
Total species 50 4| 5| 6| 6] 7| 8| 9| 7| 10| 8| 12| 10| 11| 10| 14

Total individuals 134 | 56| 481238 (158 | 40|106|304 |184| 83| 066|333 |476|179 |220|875

Tol.: Tolerant Guild, Tro.: Trophic Guild, SS: Sensitive Species, IS: Intermediate Species, TS: Tolerant Species, O: Omnivores,
I: Insectivores, C: Carnivores, *: Endemic Species

2006)9t= FARRE S Bolow, a7 A A off gt 14 shH S Febettt shefet= 9
Aol AT Aotz AoR UEETHLee, o] A - HH oAU FaFat YA A sk
2009). A¥E F 23X 54 FAo] ©h2H, S39 ELTALE Qg A AR A7t sk lar, 9]
A 12F 02 7P W2 Fo] Edstl o, S1 A Z2H& st ‘W% QRO JFo R o]FAo]

oA 6FoR2 7 AL Fo] EdsITt A E2 %9 554 9ol AdH AR AlRE
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W, SN 71 e ARG EFe Ao AA AW F S3M AEA FEsten 3440
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Ao PetEn BHAA AW ol F W Ul uloe Z0R Mol WAL Hhee A
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F7E ol AARY 4= 2 AEE di¥shE A A71E} 2 AR T FL YA U
F2A AAA7F Bk ALGE0) HEo] 543
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274 5, 2000), £ 2AMA £33 I5F HE WAEEA (Tolerant guilds) 240 =W, 1l
°

Feluet Bat A5 v1E 22.5%(d 8%, 1996)]  HFSS) AA 3.8%, AT AA| 15.5%,
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Fig. 5. Tolerant(a) and trophic(b) guilds analyses of Gwanpyeong Stream. Upper bar indicates a standard deviation.
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Fig. 7. Model values and criteria of Index of Biological Integrity(IBI) in Gwanpyeong Stream.
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