Korean J. Limnol. 40 (2) : 184~192(2007)

olelg - x| - Ol E - I+
EEEEEREELED

Ecological Health Diagnosis of Sumjin River using Fish Model Metric, Physical Habitat
Parameters, and Water Quality Characteristics. Lee, Eui-Haeng, Ji-Woong Choi, Jae-Hoon
Lee and Kwang-Guk An* (School of Bioscience and Biotechnology, Chungnam National
University, Daejeon 305-764, Korea) '

This study was to evaluate ecological health of Sumjin River during April~ June
2005. The ecological health assessments was based on the Index of Biological
Integrity (IBI), Qualitative Habitat Evaluation Index (QHEI), and water chemistry.
For the study, the models of IBI and QHEI were modified as 10 and 11 metric
attributes, respectively. We also analyzed spatial patterns of chemical water quality
over the period of 2002 ~ 2005, using the water chemistry dataset, obtained from the
Ministry of Environment, Korea. In Sumjin River, values of IBI averaged 33 (n=12),
which is judged as a “Fair~ Good” condition after the criteria of Barbour et al.
(1999). There was a distinct spatial variation. Mean IBI score at Site 5 was estimated
as 40, indicating a “Good” condition whereas, the mean at Site 3 was 23, indicating a
“Poor~Fair” condition. Habitat analysis showed that QHEI values in the river
averaged 109 (n=6), indicating a “Marginal” condition after the criteria of Barbour et
al. (1999). Values of BOD and COD averaged 1.3 mg L! (scope: 0.9~ 1.8 mg L'!) and 3.3
mg L' (scope: 2.8~4.0 mg L), respectively during the study. It was evident that
chemical pollutions by organic matter were minor in the river. Total nitrogen (TN)
and total phosphorus (TP) averaged 2.5 mg L ! and 0.067 mg L}, respectively, and the
nutrients did not show large longitudinal gradients between the upper and lower
reach. Overall, dataset of IBI, QHEI, and water chemistry suggest that river health
has been well maintained, compared to other major watersheds in Korea and should
be protected from habitat disturbance and chemical pollutions.
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Fig. 1. Sampling sites in Sumjin River.
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Fig. 2. Relative abundance, based on the number of fish
individuals, in Sumjin River. The dominant spec-
ies was expressed as more than 5% of the total
individuals.
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Table 1. The Index of Biological Integrity (IBI), based on 10 metric models after Karr (1981) and Barbour et al. (1999) in
Sumjin River.

Samplingsite TNS RBS  SS TS 0s IS cs TNI  XT Al (Crlif:ria)
St.1  8() 3(5) 4() 82(1) 86(1) 14(1) 01 376(3) 05) 0(5) 34II~IID
St.2 103 2(1) 5\ 541  60(1) 313 66 351) 0G) 0(5) 287D
st St.3 6 31 31 7)) 81 141 oM 77D  0(B) 0() 18V
survey St .4 18(3) 5(3)  7(3) 45(1) 67(1) 82(3)  2(3) 2573 0G) 0() 30D
St.5 18(3) 83 11(6) 123 18G) 72(5) 10(5) 372(3) 0() 0(5) 42(I~ID
St.6 195 8(3) 11() 31(1) 443 51() 3(3) 545() 0() 0() 40D
St.1 106) 5() 6(6) 39(1) 47(1) 313 0 380() 0(G) 0(5) 36(ID)
St.2 113 2 53  57(1)  68(1 323 0 1733 0(5) 0(5) 26(IID
ond  St.3 93 5(3) 4 321) 501 50(5) 01 1993) 0(5) 0(5) 28(IID)
survey St.4  14(3) 5(3) 93 11(3) 22(3) 70(6)  7(5 188(1) 0() 0(5) 36(ID)
St.5 173 5(3) 11(6) 193 21(3) 68()  3(3) 312(3 0() 0() 380D
St.6 17(3) 73) 81 73 26() 695) 13) 2013) 06) 0(5) 367D

TNS=Total number of native species, RBS=Number of riffle benthic species, SS=Number of sensitive species, TS=Proportion individuals
as tolerant species, OS=Proportion individuals as omnivores, IS=Proportion individuals as native insectivores, CS=Proportion individuals
as native carnivores, TNI=Total number of individual, XT=Proportion individuals as exotics, AlI=Proportion individuals with anomalies,

I=Excellent, II=Good, III=Fair, IV=Poor
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Fig. 3. Index of biological integrity (IBI) and Qualitative
Habitat Evaluation Index (QHEI) in Sumjin River.
The abbreviations are as follows: Excellent=Ex,
Good=G@G, Fair=F, Poor=P, Suboptimal=S, and
Marginal=M.

b ¥
N

+ Aoz Jehieh A4 4x ANz 2 U3
Jshio= QHEI e 110024, 4% AZ4E “d
RAeqerE dehth(Fig. ). oldl H47 S4e
Aol FRE FEA o), S o] HBE ¥
E5A% foo] Aol 60% ol F oz =el} 93]
orl, g =EBAL AT Pl §718 Bl A
AN e T Ao dehieh A4 5t 979
AdsH o QHEI e 120024, 2 AHE =4 o
S5 el o] o), AN U3} E27} AL
F3 glovh, fo] FRAL, Sl AUl e
s on, she AR} pze olFelA A4 7
e “ApalE~FsAerE verd (Fig. 9. 37
3§ A5 A4 69 QHEI g 136224, 2 A4
& 9] A Bl Aol T, e ARe TS
3, EXelgut AYen 74 NAA AL 3
Aol F mAAH “fraer veht 24 A3
A A 22 A7 AE BE (Fig. 3).
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0979 Aol e £ AR AR Ahe
F-% (Biochemical oxygen demand, BOD), 384 A4 Q.
F% (Chemical oxygen demand, COD), &¢] (Total
phosphorus, TP), %24 (Total nitrogen, TN), A7 =
X%.(Electric conductivity, EC, 25°C), ¥-#2% (Suspen-
ded solid, S8)- APz FF WHolktes HeFg
o} (Fig. 4). Xt 497 27 BOD 72 1.3mg L124]
2gve} .,-z17]-r(2oo7d 199] &AL 7)EA)el 2
Hﬁuﬂ Ib(28) 5F& B9, 09~18mg L9 &2
4ol %& B3ich COD 9 2 WelE Helx gstend
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Fig. 4. Biochemical oxygen demand (BOD), chemical oxygen demand (COD), total phosphorus (TP), total nitrogen (TN),
electric conductivity (EC), and suspended solids (SS) in Sumjin River.

(2.8~4.0mg L), BOD$} $-A}3t A3ke w9tk (Fig. 4).

TN HFHL 25mg L1 (8% 1.4~3.8mg L )e]1
b -8R 2 A e ofzhe] WFo) glen) nlSgh
e 2du AT A 40 TNeol Zrhsli=d), o]
HFUAIE Avbe 249 gl 08 Aateias) w4
9] fdell 3 Aoz ALaF Tl 2005). TP2) 3
FF2 0.067mg L1 (49): 0.027~0.173 mg L Yol =}
AdW e TN ¥]528h g Hglom, 2|4 404 %
7¥sled o) (Fig. 4).

EC (H4]: 40~133 us em 12} SS(H¢): 1.4~10.8 mg

LY 7% AR 20M Z7lehed o= AR E/= &
e 244 FH TR w8 ExAER
Aje] Fg A FA FAR] dFew ARFHS
o el A 6o AR P F3 f3e 31
2 EC$} SS7F MA3] Ztadhe A Hel HAHQ
AR Bl (Fig. 4).
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o} ¥4 774 Hrb A4<l IBI HF3S 33 (n=12,
W9} 18~42)0.24] U.S. EPA(1993) @ Karr (1981)7}
AAIZE 71Eel AAT o) A AL “BE~sA
"2 veldel (Table 1). AAA Az 7t =242l
QHEI 40| ulzw, 3F7he 109 (H9): 54~ 136)2A]
AMAA] AL RIS RgoH(Fig. 3). BOD
AR &A% o] - HA A E Sl 4
A71E (2007 1929] AR 7|23l A o b
(F3) o2 Jepyidl (Fig. 4).

U.S. EPA (1993)] w2 3152 243 s g
PR Foboll &8 Z7FA o] PRl Ae] Ul
Ao}, AA 2,38 Ag AA AAAM A} - 377
77443 Zpel7t ZA) 4, 23]8 14} ke A 18
62} 3H < A 4~601A ARA o] F7hsle Aoz v}
Rl ol <l$1A wetow Qg MAA] AR oF
37} IBI gholl <3k mA Aoz A= (Fig. 3).
IBI Zfe] WA vebd A3 29 A9 24} A] A9 o
W wFALE oJ3E uA Reoz AlsEHy, s @
<+ IBI 3t Xl AA 39 AS A} 34 AR k4
AR s B MAR] wmEte] dou} s A
F103) B N AR)o] AAF “ot3~ nE A el 2
77443 & R oH(Table 1). 3]A A Az B A
343 A4l IBI 3k-& AMA1x] A7k4] R)4=2] QHEI 3}=}
A #3A (Log,, (IBI)=0.542 Log,, (QHEI)+0.412,
R?=0.738, p=0.028, n=6)& Mol B ARAE A
AR 7€ A ukdshe o2 eyt (Table 2).
of - 3}8lA AL 7} AHHE F WHolE Ho|x] 9t
2, BOD® 7% IBI} §A#3A (Logy, (IB)=-
2.353 Log;, (BOD)+1.788, R?=0.727, p=0.031, n=6)&
Helfie] BOD7} IBI gloll d3k& w|x& Aoz el
o1}, 4717ke] BODE B 2mg L™ o]l (F) 5
w9 vad )53 £ AdE v,  JIFE A3
T % Aoz ARG (Fig. 4).

AR AESH A4 F7b Aee B 3349
18~42)0 2 A AEFA A7A, AR ZA7RA, o) - 3}
A A mE SdoA 27H(gka) 3, 2006)F §-A)
g el S noj o) ARAH (XA 2,3)L HF 258 7]
3t o2 AHH vlwsle] s AelE Bt o
T x ¥ eqe] ARG =ASHe FEH (Y 5,
2000), ZH3A (w2} <k, 2006), HAA (k= 7, 2005)5} §-
AR g el Ao fUEE FodYs 2A
A AR 9] kel o3t Atz Alm =g

E AFelAM AR B AA Ho) 2 A4
A 77 o] - 3ehA Al BXe) whad, A7k

N

Table 2. Regression analyses of log;; (IBI) on the log;,
(QHEI), log,, (BOD), log;, (COD), logy, (SS), logy,
(TN), and log;o (TP) in Sumjin River (n=6). The
asterigk indicates a significance in the 95% con-
fidence internal.

Regression equation

Log;, (IB)=0.542 Log;,
(QHEI)+0.412

Log; (IBD)=-2.353 Log,
(BOD)+1.788

Log,, (IB)=1.067 Log,,
(COD)+0.946

Log;, (IBI)=-0.852 Log,,
(EC)+3.153

Log;o (IBI)=-0.270 Log;,
(58)+1.693

Log,, (IB1)=0.426 Log;,
(TN)+1.343

Log,, (IB1)=0.114 Logy,
(TP)+1.643s

Variables p-value R,

IBIvs QHEI 0.028* 0.738
IBIvs BOD 0.031* 0.727
IBIvs COD 0.514 0.113
IBI vs EC 0.140  0.458
IBI vs SS 0.288  0.288
IBIvs TN 0.281 0.279

IBI vs TP 0.811 0.016
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