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Waterquality Characteristics and Ecosystem Health Assessments Using a LEHA Fish Model
in Shingu Reservoir. Lee, Jae-Yon, Sang-Jae Lee, Jung-Ho Han, Eui-Hang Lee, Ji-Woong
Choi, Soon-Jin Hwang' and Kwang-Guk An* (School of Bioscience and Biotechnology,
Chungnam National University, Daejeon 305-764, Korea; 'Department of Environmental
Sicence, Konkuk University, Seoul 143-701, Korea)

For this study, we collected fishes of four times at the four site during June 2006 ~
September 2007. In the result, the tolerance and omnivore species like a Carassius
auratus and Pseudorasbora parva were largely dominated over all, and the sensitive
species was not appeared at all except S4 in Shingu reservoir. This reservoir was
appeared the simplified of trophic guild was shown in Shingu reservoir. Demon-
strating that the omnivore species was occupied 78% of whole. According to the
water chemistry dataset obtained from the Korea Rural community & Agriculture
corporation during 2002~ 2005, the Shingu reservoir showed severe eutrophication
and water pollution, therefore the increase of primary production and frequent
algal blooms had been occurred. On the other hand, ecosystem health of reservoir
was appeared “Fair~ Poor”, and we judged that eutrophication and water pollution
were due to this. Consequently, we thought that interception of nutrients and
organic matters from the farmland and village and management of reservoir would
be need, after this.

Key words : ecosystem health, fish, agricultural reservoir, eutrophication

2ol §A=le) ol nhest wAAZYE 9]
M B

S 0 APRRN, P 78 Uelos Hstn sle

m, ol dsle] ASAd 12} Ak o] FAS)

e £8Aka 17 Bl g

o teht ek S 7, 2002;

4~3}3 4} (algal bloom)
FA7IRAL 2005). 5

2 333 uv} gt} (Vollenweider, 1968; 373X 2007).
A Sl B4 A4AE AFHew 18000
Phh xS glend, Uyee gYA=s} eolsw
HarAdel 10m ofatzA HT Rodokst Fate] oS-
7H8tE e Ao dEA gloh(o] E, 2003; Hwang et
al., 2003). =4l 0] e =oda x4z 4xelil= q)

3) 8 VAT S e daRel g%
Aoz oF YRR SIUAL A4 ) A =
oAl w3k Al - A Bzl FH, B EEA
o A4 Ashg A3k U FRRA AT, 1999)
AN 94 A4A) Re AR AT
So waw, 2A9 $ARH % AP FARE2A

* Corresponding author: Tel: 042) 821-6408, Fax: 042) 822-9690, E-mail: kgan@cnu.ac.kr



MARSX|e| MejHZE =W} ' 43

oI Amal SEALLF (DO), HEH Are T
(COD), °J%¥%4 (TN, TP) ¥ 12} A4k (Chl-a) o] F8
AE2 B4He] §) 22 %73% 1 s
7|EwE o] 43t 3h
o, el5at4 %7} ohe} Ay%fsv-a g BANEE o)
"sto] (3174, 2007) AejA L] FAHd B EtE
s 22 A7 S8 ApA s e A
So9g W) A% FAAA BAIFEEE whFe)
AR k2 A, el M aE AeAEiAlS) Adlg
A AR B AT A WER Aol B,
2007). ou] u]ZF 7o FAAMAZAME= AR =)
of saAEiAe) 2AHQ Holeh eke] S ook
W7t 22 OdE AMEste] 2ol st ohi S A A
Hriwd g ghzsie] om (US. EPA, 1994), 243
o 2o sagEAE FAM02 B Bellgos
AAE 2D ATz ABHY7F LD AWE7)FEQF (Lake and
Reservoir Bioassessment and Biocriteria)2 w}&3s}e]
&2 Ao 174 P71 2 ZUEEE AlA
she] AeAe] &&4 Held AEE A%z JYoHUS
EPA, 1998). $-2vglell &= I, <kt 3H2007)9] <)s}
of FE o4 AR BeAA A4 27} 59
(Lentic Ecosystem Health Assessment Medel, LEHA
model)o] =g oy} X F7HA] YL AR e
FAE Aoz & mdAg I Gyl o] Foix|x] ¢
< Adeelw, weby A SEueEte] g4 AR
Aoz E] AR AR ole etale.

AFALAE 2AGE MAZN X8l 9o 4
A2 0.1km?, A 422 3.88x 10° E(7) &, 2004)0.

[ ]
0 100m

Fig. 1. The map showing the sampling site in Shingu Re-
servoir.
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Table 1. The Lentic Ecosystem Health Assessment Model (LEHA Model), based on the physical, chemical, and biological

metrics.
Scoring criteria
Category Metric component

5 3 1
M, Total # of native species >67% 33~67% <33%
Species composition M, Number of sensitive species >67% 33~67% <33%
M; % individuals as tolerant species <5% 5~20% >20%
Trophic composition M, % individuals as omnivores <20% 20~45% >45%
P P M; % individuals as insectivores <20% 20~ 45% >45%
Fish abundance M; Total individual number >67% 33~67% <33%
& individual health M; % individuals as exotics 0% 0~1% >1%
M; % individuals with anomalies 0% 0~1% >1%

. iy M, Conductivity (us em™) <81 81~385 >385

Ch 1 condit: o
elmcal conditions M,, Tropic state index (Chlorophyll-a) <40 40~50 > 50

A7]4 = = (Conductivitiy, EC), £&AF4 (Dissolved oxy-
gen, DO), ° < (Total nitrogen, TN; Total phosphrous,
TP), 3}3t3 AbA 2 -8 (Chemical oxygen demand,
COD), ¥ - 8-& (Suspended sohd SS), =4 ¢ (Chloro-
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Table 2. The criteria of Lentic Ecosystem Health Asses-
sment Index (LEHA).

Rank Criteria of LEHA

LEHA Characteristics

Comparable to pristine
conditions, exceptional
assemblage of species.

I Excellent 46~50

Decreased species richness,
intolerant species in
particular; Sensitive species
present

1I Good 36~40

Intolerant and sensitive
species absent; skewed
trophic structure

111 Fair  26~30

Top carnivores and many
expected species are absent
or rare; omnivore and
tolerant species are general

v Poor 16~20

Few species and individuals
present; tolerant species
dominated; diseased fish
frequently

v Very poor <10

LEHA 252 49 A9)g H =g A9sta 10/
EZE Ag3sgth(Table 1). Al 73 4R A7}
LEHA 296 278l HrisEgleon, M,~M& 7]&
274 #7kw el IBI (Index of Biological Integ-
rity) o] 7]E2-& F W= o|n], My~M;;S A=Ay e)

A EAg utedstuzal bz 3H(2007)) <& A=A A
gl W =gelo
2 @7 o]4¥l LEHA =9 532 % 57 HF=
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Table 3. Fish fauna at the Shingu reservoir.

Tole-  Tro- S1 82 83 84 Total
Species name rance  phic

guild guild P1 P2 P3 P4 P1 P2 P3 P4 P1 P2 P3 P4 P1 P2 P3 P4 P1 P2 P3 P4 Total
Carassius auratus T 0 40 3 5 11 18 10 13 74 13 13 100
Carassius cuvieri T 0 2 1 2 1
Cobitis lutheri I I 4 1 7 1 8
Cyprinus carpio T 0 1 1 2 1 3
Hemiculter T 0 11 2 13 13
eigenmanni
Misgurnus T H 19 27 2 19 29 48
anguillicaudatus
Misgurnus T H 5 7 12 12
mizolepis
Oryzias sinensis I F 2 4 3 6 2 2 2 4 5 8 19
Pseudobagrus
fulvidraco I C 1 8 1 1 2 9 11
Pseudorasbora T 0 1 3 1 5 9 11 9 1 8 40 9 4 9 62
parva
Rhinogobius I I 3% 8 22 8 1 12 5 3 1 5 8 2 9 9
brunneus
Rhynchocypris g 0 6 5 6 6
oxycephalus
Silurus asotus T C 1 1 1
Total # of 101 24 47 53 23 0 5 38 0 0 0 34 21 20 20 196 45 67 73 381
individuals
Total # of species 9 5 4 6 5 0 1 6 0 0 0 3 4 5 5 10 7 5 6 13
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Fig. 2. The variations of water chemical factors during 2002~ 2005.
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Fig. 3. Relative abundance of a collected fish fauna.
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Fig. 4. Tolerant and trophic guild in Shingu reservoir.
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