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Comparative Analysis of Ecological Health Conditions Before and After Ecological Restora-
tion in Changwon Stream and Nam Stream. Kim, Hyun-Jeong, Sang-Jae Lee and Kwang-Guk
An* (Department of Bioscience of Biotechnology, College of Biological Science and Biote-
chnology, Chungnam National University, Daejeon 305-764, Korea)

This study was to analyze the ecological conditions, based on physical habitat, chemi-
cal, and biological conditions before (2006, 2007) and after ecological restoration (2009)
in five sites of Changwon Stream (CS) and six sites of Nam Stream (NS), respectively,
and then to compare ecological health between the two period. The analysis of ecologi-
cal health was based on the multimetric models of Index of Biological Integrity (1BI)
and Qualitative Habitat Evaluation Index (QHEI) along with water chemistry in the
streams. For the study, the models of IBI and QHEI were modified as 8 and 11 metric
attributes, respectively. For the evaluations, the survey was conducted in the period
of 2006~ 2007 before the restoration and in 2009 after the restoration by the city.
Chemical conditions, based on conductivity, in both streams showed a typical longi-
tudinal declines along the axis of the upstream-to-downstream. There were no signifi-
cant differences (p>0.05) in water quality between the two periods. Values of IBI in
the CS and NS averaged 21.6 and 19.7, respectively, indicating a C grade in the criteria
of Ministry of Environment, Korea, and there was no significant differences in the
IBI between the two periods. Values of QHEI after the restoration averaged 29.2 and
63.2 in the CS and NS, respectively and the values decreased markedly especially, in
the NS (35.3) after the restoration. The habitat disturbance was mainly attributed to
destructions (i.e., the narrower width of riparian vegetation and higher substrate ex-
posure by the air) of artificial materials by massive flood in 2009. Overall, our results
suggest that the restoration was not effective in the two streams between the two
periods, even if the budget was used a lot and that such ecological restoration, not
considered the natural disaster, may not effect for the stream restoration.
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Fig. 1. The map showing the study sites in the Changwon
Stream and Nam Stream.
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Table 1. Physico-chemical water quality in Changwon Stream.
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77}y 153 944704, 30% 2,30470 A7} A= ¢dc} (Tables
3, 4). AR A AR R o]F F AA ] 5% o4& A
3= £ 5% 08 Fo](Pseudorasbora parva)7} 365
7§A] 38.7%, B-o] (Carassius auratus)7} 212714 22.5%,
Z=o] (Mugil cephalus)7} 1247§ 4] 13.1%, %1 ¢ (Konosirus
puntatus)”} 7770 A 8.2%, Z7Y (Zacco temmincki)7}
7570A 7.9% 5 A BHl om, A A o] A Ed F
olsh ol 9 A C3, ¥ F C3, CaclHT 23
shich #9044 C1e olF7h Al FWaA skak
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FHsH H* e 5 G5 MARAEE B g
A vjste] Famel Fr=rt w4 veEbdd C5
£ 7159 ol Tl Aot wel AU
FHIAES 59 A 18%2 vepdout 3 & A
A=A skt wblell ol E2 54 F H5of (Caras-
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Water " Specific conductivity . -

site temperature (‘C) DO(mgL™) (us cm'Y) pH Turbidity (NTU) Salinity (ppt) Chl-a

Mean Range Mean  Range Mean Range Mean Range Mean Range Mean  Range Mean Range
Cl 264 238~294 104 9.7~110 196 86~391 94 88~98 41 23~65 009 004~019 36 10~55
C2 243 205~286 127 119~160 227 91~418 90 86~92 53 39~78 011 0.04~02 119 19~284
C3 249 226~29.2 138 128~156 319  143~478 85 83~87 66 12~122 015 007~023 187 26~377
C4 244 2017~270 107 95~125 610 382~752 84 82~86 197 123~306 029 0.17~037 72 02~124
C5 262 2566~266 9.1 56~125 18241 10232~28893 79 76~80 142 9.2~228 1167 576~17.81 149 23~331
Mean  253(20.2~29.4)  11.4(5.6~15.9) 3919 (86~28893) 8.6(7.6~8.0) 10.0(2.3~30.6) 2.46(0.04~17.81) 11.3(0.2~37.7)
Table 2. Physico-chemical water quality in Nam Stream.

Water 4 Specific conductivity . -

site  temperature (C) DO(mgL™) (uscm?) pH Turbidity (NTU) Salinity (ppt) Chl-a

Mean Range  Mean Range  Mean Range Mean Range Mean Range Mean Range  Mean Range
N1 231 183~264 98 94~107 206 153~288 78 76~80 74 57~99 010 0.07~014 17 01~45
N2 251 200~284 106 47~152 294  193~407 76 60~94 147 24~370 014 0.09~018 2.0 0.1~35
N3 236 193~279 106 10.2~109 337  237~436 84 82~87 144 36~255 016 014~021 45 18~97
N4 254 207~301 116 51~186 443  329~529 87 76~95 68 36~90 021 016~026 72  5~96
N5 254 24.6~26.9 93 6.8~127 3870 404~10439 81 76~84 79 6.7~93 215 0.19~5.88 40 18~6.0
N6 239 21.8~251 56 19~11.7 39547 35509~42138 78 75~80 157 88~263 19.90 10.3~27.00 167 0.6~287
Mean 24.4(18.3~30.1) 9.6(1.9~18.6) 7450 (153~42138) 8.0(6.0~9.5) 112(24~37.0)  3.78(0.07~5.88) 6.0(0.1~28.7)
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Fig. 2. Guild analyses along with individual and species
number in Changwon Stream and Nam Stream.
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Table 3. Fish fauna along with tolerance and trophic guilds in Changwon Stream.

Species Tol G Tro G Hab G  1st survey 2nd survey 3rd survey Total RA (%)
Odontobutis platycephala SS C - 1 1 0.1
Zacco temminckii SS | - 64 11 75 7.9
Rhynchocypris oxycephalus SS | - 8 8 0.8
Odontobutis interrupta IS C - 1 1 0.1
Konosirus punctatus IS H - 34 43 77 8.2
Rhinogobius brunneus IS | RB 21 3 4 28 3.0
Acanthogobius flavimanus TS | - 25 25 2.6
Pseudorasbora parva TS (0] - 129 45 191 365 38.7
Misgurnus anguillicaudatus TS (0] - 7 1 8 0.8
Oryzias latipes TS (0] - 2 2 0.2
Mugil cephalus TS H - 24 18 82 124 13.1
Carassius cuvieri TS (0] - 12 12 1.3
Misgurnus mizolepis TS (0] - 12 12 13
Carassius auratus TS (0] - 52 58 102 212 225
Cyprinus carpio TS (0] - 1 5 6 0.6

Total Number of Species 10 6 10 15
Total Number of Individual 341 137 466 944

Tol G=Tolerance Guild, Tro G=Trophic Guild, Hab Guild=Habitat Guild, RA=Relative Abundance (%), SS=Sensitive species, IS=Inter-
mediate species, TS=Tolerant species, O=0Omnivore, I=Insectivore, C=Carnivore, H=Herbivore, RB=Riffle-benthic species

oAF FaAel glo] FHHU Go] mAA AL & 4B PFrEst /b wkeh 34 A 23} mAblA
4 gl = AAFE 41%, FA)F 31%, SA1F 12%9] TANE B
AAFE A WA msh 28 AL wgek A2 Aok 29 F 3% 2AbAE R4S 36%, 3% 58%,
S4€ v 34 A 1 24 o gAF se% A 84 02%e] FANE etk 4aFEd dEde
20, SAE 06 TANE Bl BAFE AAFRE 2R A PAF dEelFE Ho] 2% FAEE B
b ERe B A 23 Aol A AAE 84%, 3 19%, $AFS W7) %8 ARSI 2 F A,
A% 2%, §AF 07%] FANE Beeh ¥ F 34 3AF 8430 dEFoet Fye] 15% FUYR 45
AL Wl AHAF 65%, 341 9%, §A1% 0%e] TN %, vi7] 0.1%F 22t AAshelek (Table 3)
2 13tk Karr (1981)2} US EPA (1993)& FHA152 QA - FAH B 2749 AF Astel wlel Frlshe
NE 29wk 2R4E AAErE Fbke B4 e Bel: sdelE S 2 F H3o] (Carassius
< Belvky W v} glo] FARA ] shAel wlsted  cuvieri) 3 Fate] AMHAT, WL LAY 5 9
OlwH A f71Eedel EATE depiRehts 91wl e 2el olFe] An AHEe) u7e)
2, 2006). 4472 EFe 49l A Aol 36%, 2 AH A5HE AAksIITHUS EPA, 1993).
AN 13%, $4] 02068 A7 At} 4% 343,
F4Ee) AEFom b} (Table 3). 34 F 35 3. 30 B w2 Qg A% Fo}
40%, B2 5%F 217k A sted AHAF, 345 o)
gFoz ety §4%S AAHA Qi (Table 3) chile 7k w9 olgd A A Wkl o
JYE YL A oI Fe] Male] olele Adom  =uwl, FUA - FAHe B A YEEFAS (Index of
HE e, 53] C3 AL A Fd A - F mE oL Biological Integrity, 1Bl)x= 247} 4 19.8, 23.5¢]4 &
B Bol, ABolsh 2 WAFoz FHAYE WAF L F 27 P 206, 1972 CEF Al Aoz et
& Aol A4S ST Fob A HE o W
F& WA g o1 FERA C3 YA o FAAL Thsd) FhAe) PUARE ASE 2 A APEE 45F
v o] ARE ofshel o Alm ) AR F CEFFE wol AWRwsk B4 G Aoz et
A AN TFEEAE B R A 1 A 3 CEFE W] sk ANF R e
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Table 4. Fish fauna along with tolerance and trophic guilds in Nam Stream.

Species Tol G Tro G Hab G  1st survey 2nd survey 3rd survey Total RA (%)
Squalidus gracilis majimae SS 1 - 3 4 7 0.3
Zacco temminckii SS | - 143 87 44 274 11.9
Rhynchocypris oxycephalus SS | - 127 23 17 167 7.2
Liobagrus mediadiposalis SS | RB 2 3 5 0.2
Acanthorhodeus gracilis IS (@] - 1 1 0.0
Acanthorhodeus macropterus IS (0] - 2 10 12 0.5
Acentrogobius pflaumi IS C - 2 2 0.1
Hypomesus nipponensis IS | - 2 2 0.1
Plecoglossus altivelis altivelis IS H - 2 2 0.1
Anguilla japonica IS C - 11 34 1 46 2.0
Konosirus punctatus IS H - 176 176 7.6
Tridentiger brevispinis IS | RB 4 4 0.2
Rhinogobius brunneus IS | RB 12 8 3 23 1.0
Iksookimia koreensis IS | RB 1 1 0.0
Iksookimia longicorpa IS | - 1 1 0.0
Repomucenus olidus TS | - 63 63 2.7
Rhinogobius giurinus TS (@] - 3 3 0.1
Tridentiger obscurus TS | - 8 8 0.3
Acanthogobius flavimanus TS 1 - 9 1 500 510 221
Silurus asotus TS C - 3 16 1 20 0.9
Squalidus japonicus coreanus TS (0] - 1 73 74 3.2
Pseudorasbora parva TS (@] - 56 28 162 246 10.7
Misgurnus anguillicaudatus TS (0] - 40 12 52 2.3
Oryzias latipes TS (0] - 8 17 25 11
Mugil cephalus TS H - 33 66 61 160 6.9
Misgurnus mizolepis TS (0] - 5 2 7 0.3
Carassius cuvieri TS (0] - 7 7 0.3
Carassius auratus TS O - 148 116 126 390 16.9
Cyprinus carpio TS (@] - 6 3 5 14 0.6
Zacco platypus TS (0] - 2 2 0.1
Total Number of Species 19 18 19 30
Total Number of Individual 784 420 1093 2304

Tol G=Tolerance Guild, Tro G=Trophic Guild, Hab Guild=Habitat Guild, RA=Relative Abundance (%), SS=Sensitive species,
IS=Intermediate species, TS=Tolerant species, O=0mnivore, I=Insectivore, C=Carnivore, H=Herbivore, RB=Riffle-benthic species
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Fig. 3. Index of Biological Integrity (IBI) with its criteria in Changwon Stream and Nam Stream.
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Fig. 4. Overall metric scores of Nam Stream before and
after the restoration (Br=Before Ecological Resto-
ration, Ar=After Ecological Restoration).
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Fig. 5. Values of Qualitative Habitat Evaluation Index (QHEI) and the criteria in Changwon Stream and Nam Stream
(G=Good condition, F=Fair condition, P=Poor condition).
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