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Abstract

This study was to introduce a methodology of ecological health assessment for efficient management and to provide some
diagnostic results of the survey. We evaluated ecological health assessment at five sampling locations of Sikjang M ountainous
Stream using the index of biological integrity (IBI) and Qualitative Habitat Evaluation Index (QHEI) during May - October
2006. The health condition, based on the IBI model, averaged 32 and varied from 27 to 37 depending on the sampling sites.
Thus, the stream health was judged as “good” to “fair” conditions. IBI values showed slight differences between upstream and
downstream sites. Whereas, QHEI values varied from 75 (fair condition) to 196 (excellent condition) and QHEI at St. 4~5,
indicating the downstream reach had significantly lower than the headwater site (St.1). Regression analyses also showed that
QHEI values had a linear decrease from the headwater to downstream. This result indicated that habitat quality was rapidly
degradated by human influence. Overall, data of IBIl and QHEI suggested that the stream health was maintained well in the
present but the habitat and biological quality were partially degradated in the downstream. So, the human interference should

be minimized to protect the downstream environment.
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Fig. 1. Sampling sites in the mountainous stream.
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Fig. 2. Daly precipitation in the Dagjeon Metro city and

sampling date.
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Table 1. Tolerance guilds and trophic guilds in the Mountainous Stream

Species Tolqmce Trqphic Hapitat 1st Survey 2nd Survey 3rd Survey
guilds  guilds  guilds St1 St2 St3 St4 St5 St1 St2 St3 St4 S5 St1 St2 St3 St4 St
Carassius auratus TS 0 - 1 21
Squalidus gracilis majimae TS | - 5 31
Rhynchocypris oxycephalus SS 0 - 15 17 8 1 9 5 126 9 1 40 146 78 2
Zacco platypus TS 0 - 38 30 21 6 5 9 1 74 44 306
Hemiculter eigenmanni TS 0 - 1 21
Iksookimia koreensis SS | RB 5
Misgurnus mizolepis TS H - 1 4 6 3 9 5 6
Pseudobagrus koreanus IS C RB 1 7
Plecoglossus altivelis SS H - 1 5 38 4 34 22 3 14 22
Micropterus salmoides TS C - 8 1 42 80
Rhinogobius brunneus IS ] RB 51 27 61 20 74 18 302 52 228 21 151
Tridentiger brevispinis IS 0 RB 6 16 144 12 3
Lepomis macrochirus IS 0 RB 6 7
Pseudogobio esocinus IS 0 RB 6 7
Squalidus japonicus coreanus IS 0 RB 6 5
aonpq)ie:;:;t;thys uncirostris s 0 RB 6 6
Total number of species 1 5 6 8 1 5 7 4 5 1 6 7 4 13
Total number of individual 15 23 99 75 139 9 36 299 144 350 40 300 516 40 666
TS = Tolerant species, SS = Sensitive species, IS = Intermediate species, O = Omnivore, | = Insectivore, H = Herbivore, C = Carnivore, RB = Riffle benthic
species, “ -" = Not riffle benthic species
Rynohocypris xycsphlis - 33 EEL L= EM
 Zaccoplatypus |  @5%) EZY ZX(Trophic guild)e] A m=2d, 32E(O0m-
oecstossisatves | o nivore species) & 33%, 24 (Herbivore species S 79,
Tr”_"g:g;{;’;‘r‘zr"e’ij:;iz: — | @%) 2]Z(Carnivore species)2 5%%13L, %)% (Insectivore spe-
Micropterus salmoides {1 (5%) cies)2 55%2 EAEHAT o)¢ 22 ARdE= 4 AFY A
Lol —— HERENN B 412 8e ¥9 4 97 Aoz 4
Homicaltor sig e Bttt 4% F Woj(Rhinogobius brunneus)?] ®] &2
groompmimniond — ot 662 ek, §4% 5 924 (Zacco playpug®) ¥
oo s " oo o 10 2 74%= YElgT. U.S. EPA(1993)¢ <Jstd LY =7}

Constancy Value

Fig. 3. Congtancy vaues and relative abundance (values in
the parenthesis) for each dominant species.
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Fig. 4. Andysis of tolerance guilds during the survey period.
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FRE aste 54 23 ded o wHx 59 o ZAZEHRE I B B %2 3L7ER “EEEH"
sHRE &E7le As YA 9 ALR AREHA, A (Fain= = AtHTable 2).
2 9] ZAMAF 224 ALY o Fadol 1, 32k XAt H|E AME md o EAZAd w2, 510% AHe
o AAHOE R Ho2 o5 FAF EHL BIYY 7 31 “IE " (Good)E e, St2: 77 28,
(Table 4). 36, 4002 “XHZ4E" (Fair)ol A “Ob.”EH”(Good)i [BR=
AR Y FA SHAA R EA A M2 o wrom, St.3 9] Z+7 30, 42, 4022 AEH AGAo] ©
RARSQA~5)IA ZHAE ASe 14 240 Hal s debeh oe & A% AAFS 28 359 B
27 ZARZO) F5d wiE, & FRE A5 & O0FE 9 B el ANEQ o, ARHE WEXY &
Aee FLsRt ole 3z FAdsoE A 23 o9 AAF F7FE A AR ARHIUH ¢ FT F
2 AlgEH, dA st59 Aee 1, 33 A Al /e A% st19 1Bl 29 o] St29) St4ET 22 AL 1A
HRiverine Zong)ol QAT 27k ZAF Ale FETRHLacw-  TFEGEH 2Pl dstel At AeHe mde 543
strine Zoneg) 2.2 M7t WstEe] 7] froR AR 2R A5 70F Aos RHHET. Sk A7 24,
A tH(Table 4). 26, 302z “ost~HEYH" (Poor~Far)olA “EEY
B (Fain® Jetstal, HstF AZdA IBIRED g2 47
35. 51 A4 &7t 30, 30, 282 “YZAEH"(Fanz HFHAHTable 2). St

13 =AM AESH AZE AF(IBl)= Bd 284(n =
5E AHAZE 3NN “BELH (FanE BEAt 23t
ZAF 2% g7 IBIEY g 328(n = 5)E ‘4T ~HEY

2~370e AYF Tl sl HAY FEA AQo=
s ADFAAY GPAE BTN A AFE 3%
o AFHSA~5) THE 5EAG e 59 o
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Table 2. The metric assessments, based on the 10 metric models after Karr (1981) and Barbour et al. (1999) in the Mountainous

Stream
Sampling location TNS RBS SS TS 0s IS CS TNI XT Al (Crli?elria) Average

St.l 1(1) 0(1) 1(1) 0(5) 0(5) 100(5) 0(1) 15(1) 0(5) 0(5) 30(111)
St.2 2(3) 0(1) 1(1) 26.1(1) 26.1(3) 73.9(5) 0(1) 23(3) 0(5) 0(5) 28(111)

su?\jtey St.3 5(3) 1(1) 2(3) 39.4(1) 384(3) 59.6(5) 0(1) 99(3) 0(5) 0(5) 30(111) (IIi)
St4 5(3) 1(1) 2(3) 50.8(1) 44.8(3) 41.8(3) 0(2) 67(3) 10.7(1) 0(5) 24(111-1V)
St.5 7(5) 2(3) 1(1) 239(1) 20.3(3) 47.8(5) 0(2) 138(5)  0.7(3) 0.7(3) 30(1)
St.l 1(1) 0(1) 1(1) 0(5) 0(5) 100(5) 0(1) 9(1) 0(5) 0(5) 30(111)
St.2 5(5) 1(3) 2(5) 19.4(3) 19.4(5) 69.4(5) 0(1) 36(3) 0(5) 5.6(1) 36(11)

suzrr\]/iy St.3 7(5) 3(5) 3(3) 19.7(3) 18.7(5) 68.6(5  0.3(1)  299(5) 0(5) 0(5) 42(1-11) (ISI?I'ISI)
St4 4(3) 1(1) 2(3) 66(1) 66(1) 18.8(1) 0(1) 144(5) 0(5) 0(5) 26(111)
St.5 4(3) 1(1) 1(1) 1.6(5) 03(5) 99.7(5) 0(1) 308(5) 12(1) 0.3(3) 30(111)
St.l 1(1) 0(1) 1(1) 0(5) 0(5) 100(5) 0(1) 40(3) 0(5) 0(5) 32(11-111)
St.2 6(5) 2(5) 2(5) 27.7(2) 30(3) 66(5) 0(1) 300(5) 0(5) 0(5) 40(11)

su?;:/dey St.3 7(5) 3(5) 3(3) 9.9(3) 36.4(3) 59.5(5) 0(1) 516(5) 0(5) 0(5) 40(11) (1)
St4 4(3) 2(3) 1(1) 125(3)  30(3)  57.5(5) 0(1) 40(1) 0(5) 0(5) 30(111)
S5 11(5) 2(3) (1)  67.4(1) 615(1) 326(3)  1(3) 579(5) 13.1(1)  0(5) 28(111)

TNS = Total # of native species, RBS = # of riffle benthic species, SS=# of sensitive species, TS = % individuals as tolerant species, OS = % individuals as
omnivores, 1S = % individuals as native insectivores, CS = % individuals as native carnivores, TNI = Total # of individual, XT = % individuals as exotics, Al
= % individuals with anomalies, | = Excellent, Il = Good, Ill = Fair, IV = Poor
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Fig. 6. Index of biologica integrity (IBI) and qualitative habitat evaluation index (QHEI) in the sampling sites.

Table 3. Qualitative habitat evaluation index (QHEI) in the mountainous stream

Sampling location M, M3 M3 M4 Ms Ms M~ Mg Mg M 1o M1 ((?r:elfila)
St.l 20 20 10 18 20 20 18 20 20 20 20 206(1)
St.2 11 13 10 13 11 8 13 15 10 8 121(11-111)
su%\itey St.3 10 15 17 12 11 6 12 16 5 4 6 105(111)
St4 6 5 6 6 11 6 7 10 8 8 82(111)
S5 13 8 7 8 8 11 10 87(111)
St.l 20 20 10 18 20 20 20 18 20 20 20 206(1)
St.2 17 17 14 14 13 9 13 14 11 12 10 144(11)
suzrr\]/iy St.3 10 14 17 14 11 6 13 15 5 4 12 121(11-111)
St4 8 7 7 7 10 8 8 11 10 10 93(111)
St5 12 11 5 18 7 8 18 3 9 8 7 106(111)
St.l 20 20 8 20 20 18 20 18 10 20 177(1-11)
St.2 18 18 6 18 10 6 10 10 16 11 129(11)
su?;:/dey St.3 16 16 10 5 13 5 5 5 3 3 82(111)
St4 8 6 6 3 3 3 5 5 6 8 61(111-1V)
St.5 3 3 3 1 11 1 3 1 3 3 1 33(1V)

My = Substrate / Instream cover, M, = Embeddedness, M3 = Flow velocity / Depth combination, M4 = Channel flow status, Ms = Dam construction impact, Mg
= Channel alteration, M7 = Bottom scouring & Sediment deposition, Mg = Frequency of riffles or bends, My = Bank stahility, M1y = Bank vegetative protection,

My = Riparian vegetative zone width
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Table 4. Community analysis, based on the species richness index (d), evenness index (J), species diversity index (H'), and

dominance index (\) in the mountainous stream

Sampling location d J H' A
Stl 0 - 0 1
St.2 0.319 0.828 0.574 0.597
Sulr\s/tey St.3 0.871 0.625 1.005 0.414
St.4 1.158 0.763 1.367 0.299
St.5 1.419 0.704 1.463 0.290
St.1 0 - 0 1
St.2 1.116 0.772 1.243 0.351
2nd st3 1.053 0.722 1.404 0.285
Survey
St4 0.604 0.718 0.995 0.475
St5 0.683 0.290 0.466 0.758
St.1 0 - 0 1
St.2 0.877 0.730 1.307 0.329
3rd St.3 0.961 0.710 1.381 0.303
Survey
St.4 0.813 0.800 1.109 0.368
St5 1.846 0.649 1.663 0.282
FEFS A= TF AFHAY A FAG HF R FAY Bt dxaF g ES ], 19(4), pp. 261-269.
st gu)Ao] nlEgo]ol & Aoz oL 2T B GF=, HAS(2006). 239 A AW AFY H @
423 H%4 olF Lok FASKEY Ba Lol #7597, 39(3), pp. 320330, »
A3 vioE SUEL ooz oW AT 2 28 Barbour, M. T., (_SemFsen, J, Snyder, B. D. and SFanmg, J.
5 colt gHEY ARAL orll Aos woHE. o B. (1999). Raplq blomrmt protoco!s for usg in streams
e = = e = and wadeable rivers: periphyton, benthic macroinvertebrates
ofe #Hold gter ZAPE Ad oFelH areh 2T and fish. 2nd Ed, EPA 841-B-99-002. US EPA Office of
oF e SHHAEE AAAZR ol &ste TF STE FYH Water, Washington, D.C., U.SA.
= ATAY NAAE REITE FF 2012 o]&F 4 udy, R D, Seeley, . P. N, Murray, T. M., Svirsky, S. C,,
A B=EE 7153 Aoz BgHY Whitworth, M. R. and Ischinger, L. S. (1984). National
AZAY 3 AZEE %548 (Good)RE “o}sh~ Fisheries Survey. Vol. 1. Technical Report : initial findings.
W) (Poor ~Fain 7k ThkalA UEtor 247} o United States Fish and Wildlife Service. FWS/OBS-84/06.

B8 A7l ANE 3% 24 AR ad FEah
Jergon, £% AAA @S AFRAA SHEREE
A9 ARzgR sy m FHEB P§ Fom
A @A) oH T gglon ok olF ANBF AT
g Belox WAL AL ARE AAGT. o597
N ARE A7) AN AR ANHAEES FEE A
597 SARANRH F43) Frhee 4L B4 o
AAFAAS A2 we, 524 Fo2REH fYHE ¥
24 9 f7109%e ggoz AaHgen, o
YAo] Wag Ao ARHE vt

o Joorfr A He

A5, HE9(2002). gHEZ e wER], AIA}
A

91 E(2000). HATHTY HEAE 4d AFFE 5
4@ - olststd 588 F
pp. 241-248.

4=, AAE(2005). EHFH AAAFE 2 oF oE
F Frtrdd 9AS ddAY AHTE AZ= A
gl=9 58] %], 38(3), pp. 361-371.

B, dE3, o4 T(2001). MEEHAAF(Index of Bio-
logical Integrity)] 4145t MEH7 7S o] &3 #A

Karr, J. R. (1981). Assessment of biotic integrity using fish
communities. Fishieries, 6, pp. 21-27.

Karr, J. R., Fausch, K. D., Angermeier, P. L., Yant, P. R. and
Schlosser, . J. (1986). Assessing biological integrity in
running water: A method and its rationale. Illinois National
History Survey, Special Publication 5, Champaign, IL., pp.
28.

Nelson, J. S. (1994). Fishes of the world, 3th ed., John Wiley
& Sons, New York, U.SA.

Ohio EPA (1989). Biological criteria for the protection of
aquatic life, Vol.lll, Standardized biological field sampling
and laboratory method for assessing fish and macroinvert-
ebrate communities, Ohio, U.SA.

Pafkin, J. L., Barbour, M. T., Porter, K. D., Gross, S. K. and
Hughes, R. M. (1989). Rapid bioassessment protocols for
use in streams and rivers. benthic macroinvertebrate and
fish. EPA/444/4-89-001. Office of water regulations and
standards. US EPA. Washington, D.C., U.SA.

U.S. EPA (1993). Fish field and laboratory methods for
evaluating the biological integrity of surface waters. EPA
600-R-92-111. Environmental Monitoring systems Laboratory
- cincinnati office of Modeling, Monitoring systems, and
quadity assurance Office of Research Development, US
EPA, Cincinnati, Ohio 45268, U.SA.

Journal of Korean Society on Water Quality, Vol. 24, No. 2, 2008



