v - AAME
(AEsta &3

2 oF
X zAHE AfFE F 73 27F, 2,350 WA A H, $HFL detn, obHT e FEA
FAfFEE 9Fol 2AFHNT HARETLS SRAHA St 78 B BolTe AMHHAA &
™

| A IR W27k A

THEN A3 FHEE 0443, THYEE 2320, 55 0.704, TFHEE 3.350 &= YEsT

B Aol e HY ZARE A3 A AFAABHEAHEHR, 2008207} ek

B EAE AL ATADBH A QBOE ol R RE W AHEFS Fofn] SAstel



2018'd A|4A} A= AA S 2 AL

2 2 A3

1. ZAPE
A D AFZALE At A 4 2 AFAAAH ZAA H(2014)0] 2J5tF o of 7o AL O
(Gx5 mMm)&} FHOX6 mm)S F2 ALEstHor oo uet FFRES AA ST

AR E o Fe A AT & PRIV SH, Ao AHAY ARREY, FEA L Fo] Bagh
2229 A= 10% iiﬂaﬂ@ioﬂ 1A% & AgAoA FAH3A.

o792 AL 73 vH2002), A 5(2005) Sofl wgtom sy} o] F EEo] wjdEAes A4 A
T AA S G Z AR ol 2l st ATt

2. ZALA B ZAAA

B 2ZAE 2018 497 109 Aol ANIHHL, ArtAE Nz
g AABHOE F2 AR YaAE F7h 2AE ST

e Feusl U BAe PO B Fu, AR AN AUA FA 5wl
AASGT fAB9) Uoll A 33 ARAARAZA AP S SHH o APHGoH, 1 9 BT
ol BTk BEEE 7IEk A4A §3 1AME 7 WYk 2t 2AAH] 24 4719 B
Foe thedt REHE 1.

SAAzA B FA 24

Ay

2

% 1 24 9%

ZA}7) 3t
=9y 13 =A+ 22 ZA}
(A=A AA

W 4~E8) 1 2018. 4. 9. 2018. 7. 30.
W4~E9) 2 2018. 4. 7. 2018. 7. 30.
23Y(E3) 3 2018. 4. 9. 2018. 7. 30.
%2 AED 4 2018. 4. 9. 2018. 7. 30.
£ A(E2) 5 2018. 4. 9. 2018. 7. 3L
Ul <=(E6) 6 2018. 5. 7. 2018. 10. 10.
1] A (E4) 7 2018. 5. 7. 2018. 10. 10.
o] A(ET) 8 2018. 4. 10. 2018. 10. 11
v (E8) 9 2018. 4. 10. 2018. 10. 11.
£ ZED 10 2018. 5. 23. 2018. 7. 31

A4 1 S5 AFA AT AW FAY 442, FAN, 2

A 20 F7 AFA AT A ALY 553, ALtka, 2

A 3 T5 AFA AT 49 549 653, 8, 7



AH 4 S5 AFA AT A4 AT 480, BE N, A

A b T AFA AT vidd +9E 632, ¢, 2A

A 6 F5H AFA AT vdd oA, E3AFA G, mEd

AR T = AFA AT e &8, §5AFA sk, vdA

A3 8 T= AFA AT vdwE At 461-11, A, mdA

AR 9 SH AFA A3 mdE olg 379, RejAw

A 10: S5 FFA ST vdd Ay, Ad3d 2, A Ol A4A /138 F7HAF)

Eﬂ%@.% 3k A E=A4= McNaughton(1967), T =4]<=+= Shannon and Weaver(1963), ¥
Pi 5), FHREA 4= Margalef(1958)0) ]3]t}

2 3

o\-N
r (e
A=)
A
=)
£
-{o
o\vN
r o
Y
iINA
)

78 Qrjold ZAE o R % 77 27 %, 2350 1 AH R, 4
UG 718 SAFE B, WEA, BATA SIATHE 2),

FHILGFE 9T ZAHYTE WARTET AT B E Tl Glth, Je E SolFe
AHHA ekgrom, A ATEPYYE L W27t 2L,

2 drhel ABTeRel Bt BaHE Jg AAAFFNA 2R A3 AT, D],
FrhA, EohA, BATA, Byl B17), ABAN, F2AU, ek, HEFAN, FFAN, vlFe, v
e, ASFA, Wol F 16 Fo] AWHAG

B AR e 2AHEE R, 2008a~d)E HlwsiiE A A 2AlA = F 43 22 F 866 A7
AYALH, & 2l E Jof, WgEAel, FF17), plReA, w7, AA, W 5 F T F0] F71
2 AMD W, BEAR, 42 259 Aao] A BUTHE 3)



2018 A4z A=AALT 2AL

3z

B AT A E BEAT|AAEE VA Qo T 2008 A% AN A E D970k
AT 127 o7 BgAS ZARY 264 288 7]20] Yomg ¥ ZAAE & £
H2lel s ekl AWE ZAE 98 Pas) o

A 571 ZAAH -4 oA Q7] 24 717 B9k ahd dutol] AA
ATk ZAAH 1A= 13 ZAA712) 20180 4 9 9 314 URol 4] 221718 o] §8 w
0] oI o) 2 I3 thakel BAE ok BT §UHT AL B2 PAHYD
wo HEFTH BHE BARE 23 2AAZIR 2018 792 30 AAAE B4 o] =
wgo] BAHAG. ZAA 29 sEwels A2l FRES] Hof Y on, o 23

of
o
)
ok
>
Pl
N
-~
2
o
i
=

oo 2 e

2
ol
ol
£
e 0 o> o

oz

i o 9 AFHE 22 Aol o] FRsALD, P Bz wﬂw. G e
| B ggtth 2AAY 4 G4 1 2447190 2018 49 9
F 2N SUBAE BRI O, o2 s Fdol e Gk D,

21 ZAA 798 W vUAY AFHAL ZAAE 9N ME R L 5Hg o]
T2 AFHo] AT, oldF TEEE 4R AYAE HAFHL, AT S

o)
Nt

=9E <
AaA7lE 9dolnz A A ARAAE A HsliA B AlFHHE A gFHojor & B8r) o
g

A9 SR AR 1001EF AR 78 F7HA D)ol = sk S Jdstes AR A48

ol 27kt Aol o] BAFE otk & AHE o] B, A2, me) & W 5o
Y79l SRAY 54 Holt Fol2 olRelA ZAE WAL BEo] 3ol
2e] 3k E2o] HAHSYT ol thi B AANA ekt @Yo EA 7 o

=
W AAY FE AW, AV FAFTAL AT BE F7 L UG IF FHE WA &



AR Al S el e AESAREe 9 e

a9 1 2AAA SolAkg



2018'd A|4A} A= AA S 2 AL

EEL

g T

Hgzgel s¥x4 34

a9 2. 957 AT vebd o FARRI(EARAA 10).



7239 g5l
2. A doje oA/
S sk AR e
112 |3 |4|5|6|7|8|9]/10 %)
Cyprinidae, %o}
Carassius auratus ‘g°1 6 21 1] 2]6]3 20 0.9 =
Cyprinus carpio %1 2 2 0.1 &=
;ifglognathus lanceolata intermedia 3|3 ol 3 1 45 | 67 29 %
Acheilognathus rhombeus ‘&A% 1(5|6|3]7 22 0.9 =
Acheilognathus yamatsutae &4 4 4 0.2 &3l
Rhodeus notatus |'dZ78 °] 22 | 22 0.9 &=
Hemibarbus longirostris Zu}A} 45 | 12 | 17 3 9 | 8 3.7 &=
Microphysogobio yaluensis &v}A} 20| 4 |21 | 6 2 | 53 2.3 &=,aL
Pseudogobio esocinus & 54 45 1 13 149 | 36 | 12 9 |164 | 7.0 &=
Pseudorasbora parva 7%-0 9 |18 9 18 | 54 2.3 &=
Pungtungia herzi £117] 3213527 |24 |26 701111935216 9.2 &=
%f%rcﬂosfezﬁc]]thys variegatus wakiyae 4 4 0.2 P
Squalidus gracilis majimae 71&7 17 | 17 | 30 | 17 14 | 33 | 128 | 5.4 &=, 3
Rhynchocypris oxycephalus WEX 7 13|10 79 3 | 66 200 | 8.5 &=
Zacco koreanus 2 AY 34 | 32| 48 15 140 | 72 | 241 | 102 | <=,
zZacco platypus 327 107 73 | 97 |113| 77 | 35 | 21 | 69 | 82 | 127 | 801 | 34.0 =
Cobitidae, ]-&] =}

Orthrias nudus WE%7\ 2 2 0.1 &=
Cobitis lutheri &% 7 4 1 5 0.2 =
A[H(;fs]olc;gms rotundicaudata 3 9 5 0.2 —
Iksookimia koreensis %7 3111119 91195 |79 3.9 &,
Misgurnus anguillicaudatus V|42 2 |1 4 1 3| 11 0.5 &=
Misgurnus mizolepis v F2}A] 1 1 2 0.1 &

Siluridae, 713
Silurus asotus ™ 7] 1 1 0.0 =
Centropomidae 72} A] 3
Coreoperca herzi A4 3 3 0.1 &,
Centrachidae 774 $-3 3
Micropterus salmoides W2~ 2 2 0.1 [+,9.9
Odontobutidae FA+#]
Odontobutis interrupta |=% A+ 6 111 1] 3] 12 0.5 &=,aL
Gobiidae %5013
Rhinogobius brunneus 89 15 9|21 8|2 |38]15 6 | 132 | 5.6 =
Z T 13110121317 5 8 | 11| 8 |16 | 27
= MA% 270 | 204 | 368 | 293 | 229 | 137 | 84 | 143 | 229 | 393 | 2,350

* RA: Relative abundance(ZthZ5-%(%))

AL EeeEge]), L@FALRE), A@HS), ACYEAToIYE).
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A RS

Sk A B C D A 20184
Cyprinidae, 9o}
Carassius auratus g°1 5 2 5 3 15 20
Cyprinus carpio %o 2
Acheilognathus lanceolata intermedia ‘A5 3 4 6 1 14 67
Acheilognathus rhombeus FA ] 1 13 24 22
Acheilognathus signifer ¢4 1 1
Acheilognathus yamatsutae 325 2 2 4
Rhodeus notatus Bd<73 0| 22
Hemibarbus longirostris Zv}A} 3 1 4 86
Microphysogobio yaluensis =v} A} 87 18 23 4 132 53
Pseudogobio esocinus E2)5-A] 3 1 1 2 7 164
Pseudorasbora parva 35 17 17 54
Pungtungia herzi £3.7) 1 6 4 24 35 216
Coreoleuciscus splendidus #%] 9 9
Sarcocheilichthys variegatus wakiyae %% 317 4
Squalidus gracilis majimae Z1-E7) 24 15 13 3 55 128
Rhynchocypris oxycephalus W& 27 23 50 200
Zacco koreanus FZAY 57 74 131 241
Zacco platypus 3 gkm) 158 49 39 47 293 801
Cobitidae, W]+
Orthrias nudus W5%7) 1 1 2
Cobitis lutheri ZE%7) 1 1 5
Koreocobitis rotundicaudata M 373 +e] 4 4 5
Iksookimia koreensis %7l 24 13 6 43 91
Misgurnus anguillicaudatus w42 6 3 9 1
Misgurnus mizolepis v F2}A] 2
Siluridae, w713
Silurus asotus w7 1
Centropomidae 7} <] 3}
Coreoperca herzi 72 7] 3
Centrachidae 383
Micropterus salmoides ¥ 2~ 2
Odontobutidae &A+e]
Odontobutis interrupta 3=%A+g] 4 4 1 1 10 12
Gobiidae %5013
Rhinogobius brunneus 89 1 5 3 9 132
T 11 17 11 16 22 27
NA 319 187 163 197 866 2,350

A: 374 %, 2008a, B: &7, 2008b, C: #7447, 2008c, D: 745, 2008d.




o
M
1%

—

w

10

0.563

0.529

0.397
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0.546

0.832

0.702

0.615
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0.506

1.930

1.825

2.211

2.030

2.111

1.045

1.499

1.687

1.557

2.090

0.752

0.793

0.890

0.791

0.745

0.649

0.721

0.704

0.749

0.754

2.143

1.692

1.862

2.113

2.945

0.813

1.580

2.015

1.288

2.511
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745, 2008c. Al 32 A= AAZAH AL 238(367073) L] ol F.
745, 2008d. Al 32 AIAASA AL & H(367074) o] FolF

Margalef, R. 1958. Information theory in ecology. 3: 36-71.

McNaughton, S.J., 1967. Relationship among functional properties of California Glassland. Nature, 216:

144-168.
Pielou, E.C. 1975. Ecological diversity. Wiley, New York. 165pp.

Shannon, C.E. and W. Weaver. 1963. The mathematical thory of communication Illinoise Univ. Pree,
Urvana. Shapiro, J., 1979. The need for more biology in lake restoration, In: Lake Restoration,
Proceedings of a national conference, Aug. 22" 24, 1978. Minneapolis Minnesota. EPA

440/5-79-001. U. S. Gov'’t Printing Office, Washington, D. C.: 161-167.
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