SR E e =g
2010, 174, 1%, 3945

AME e 0[24°

o

“BHETH S H| =L A S| 81D, PK-water @ =AM T4

B3 7 wobdlol ) 3k £ol e BAle) 5
G ARBAY AE St Gk 52, $F
AR o= 377 ulu 8 BEA P £2 FANE S

=2

o rfr Jo

I ABASYE YL AAST A2 2ARAS
AFel £ 089 vlol 68 ol §3ho] ol e A5EA

3
e

B Zsh 2 @I AL P 3l BEAY FAIE 25 22 TREH ) AT MY
.

FRB0: SHEYY, RAK, DN, AT, CHIZHEY,

1. M2

A7 whe L HuEHY] 4% S71E W skl £ gl Akl mhet 197739 R
B 8 2424 B4 hd w2441 A AR AxH A AR 7 AFE A 28
I Y A 3 AT FARAN gk F99] A7t AR wet F7Re ASATE 29
A HAYrh SEESAEL FARANE FFFFed H FAAFE FTHA LR stebete] t it 5}
Ao 43 FAE shetety AEe 2 BA AASPE 93 7)1 % vl olEl & FH 7] f3iA &
AL Aok 1970 FHRE A E AT tfgk A7 A AL o] F01A) 7] A1 FEte 19933+
1,3487), 2008 ol = 14767 AR o2 gt 24951 gt

AR ZE +EF5 ind (AELFTE, 200408 +HEA S I A+ AF S ABE 5 ok
I A de AR A PEolt Zabof thgt -2 itk 28t AT 34 Al 3
H2| A A F3A Bl o RS AR S0 AAH I U Aol o]E At Ao
FARE A G50l F5 EAH AV $4 Hfe o] Foldt A o] FEE & A7 A Fof A4 F
S 3 2TH e ttd o HEE 2 gF o2 Akt A EAE S WSk itk

SR ERAAT Ao T £E FEo tpdd o R sty £ # HolH #3124
A otk =T, AL g SHE Y] A Wsl) FFL ton g I Ao AP FAHH EAT
E Al AuEA A AT o s M3l o itk ol EAR &Y dA% Bk
GA Fon, 53] FR27F 21 B3 AL Aot ol oA "Hrk o2 st &N A
7 53 54, 4R, AR &, S EF, N 75 52 Leshs e F
Aoz IS got. B F (2007)2 FAA eSS BRIt e FA e A3
TASAY AATEE AR ARl 5 (20060)2 Al EH o4 Hlo[Elot +ARDE o] §3 2 A
=S STl Eha 2000 SHE A7) A AL,
AAAE: (306-791) HAA e @ A% St ek v 2V AZ A T3, 5. E-mail: wolfpack@hnu.ac kr




40 MY, 0|24

B 71EE A5t $ARSTE TS ST 5 (20052 FARA vk MR =9 B
B AIE B 71g e Ado] 7hed A £ AT AAZEE AN Ades F34
(2001)= A== 3] PP o) ST AW K99 $AZAT F7PEHL AT

TAARYE EAOR T Y B5A Y +4 FES UL T AFAHY £33
AP Gimilarity) & £33Re A7E FPFojof k. 221} ofd FITWY A7 2 Kari 5
(2009)°)) 3l LEF S Folth. Kazi 5 (2009)2 57§ F5AHol & 3 #A 367) 3PAE 8
B3l FAL HFE A, olF ojB5te] AZA N AT ZHEAE A FA BEAAE &
Sty 2y o] 2 golAE £3 98 Y WE uEA] R AES ¢ Yok B
ATl +29 AL HhE 1YL e FWATRL L BE3 BEAR FAE S S
T FABEAE S A AR YA o3 R8s APEe Ak

At A9 A §eFFH £ALY B2F ALE FHoz FF 4R F9HEA F
SRS 2001de] EFBAL, B F $HY $Fo] o= A% A7)l HolE 200538 £3
FEES LR 2] AFsg. 018 B A7) AZHo B2 AHste] F S w248
Pt 28 A= AT HolE 2 AR E 8HE 247 vlole] S4E 71& 3L, Kazi 5 (2009) ¥
2 AN ALE HE A8 ASEA FAS vlme 329 Ak 2en 4= 2

E< 24

2. &35 00lE

20009 1299 g5 o] 2001 38E S48 A23 S9)
213 200538 A g=Zo] A7) HolE Aoz WATh
36.2km* ¢l $ 2 AR A X £ABAETH20053 712) BER A 10709} 344



Fay-N
‘I"EI

In

RIE AR

)]

Y o7 4

1k

Al Zoltt. AEAAL | & 17H1H) AZAAMRE A Fste] 280 FY AFIA 2702, 31) A
A, AR BRAA 670(4,5,6,7,9, 108) AF 283 A A Fof 17H(@8W) Ao o #54
$2 FEL 1974AcE B4 ARE AF dlolE& 2005, 2006'd 0l 142 ¥ 129714] ¥ 1~43]
2 2708 AEAE 4%, FA R 7 F8 $AFE T AEA ot} (FF5ALEAL
2005, 2006).

|EEY FAL 25711 39BN AfeFol 71 Aol H & 309m AR Wb 39717}
At 39 8L Aol HE A5E o] o) 50odme] o] 2rh. $& 54E AvEE F271d 1,24
ol Aol 4T AT o|thr} 7] 0] 45std RS HE 0] A5dte 318 7] 79 25T, 8ol
£ 30C o7 B3 T Aot Ao AT 99 o|FHH
25 oA A H9 p4lo] W ARHEE Ax @] DTt 410 7h
1974 &A% A7 st

237 82 AR ¢4 4L E4-F8ed o3 2ok 9 ¥ A=E Yehle SD
(Secchi Depth)9] % st 9] 2 FF0] o]FojAx= AR, 2,4,5,6, THHELS FH FHE7H7}
 FA vehtar st 7)ol St Hathe A AA AeA) A8 ae A v, A
FR4 shdel S wol W= 3,8, 9 WL A% FHEVF A ANHAA Skt SS(Suspended
Solid, 2FEA) T+ AFRoME HE7lo] BE AR 2A 2 ¥3E oA+ govt 7447
o F4== &7 AT AR o fiF Tl tha =4 bkttt CODMn(Chmical Oxygen
Demand), T-N(Total Nitrogen) 28] I Chl-a(Chlorophyll-a)-2 Qul oA #22 4 & AZd W3}
€ vetligich. T-P(Total Phosphorus)t PO4-P(SHE A2] AN A ZE £ H3E vepbdloy 3t
A7)0 Ssof] £&5l o] K UF & S LE st SSAHE A7 A SAEHYL {2 2rF F
3] FE7F RolA = A4S dep T ok o)X ¥ SN EAFE £ A AEAEL A2
A ztole B8 AIAY Hd HslE Aolhg Ho|1 Jl5E & 5 UTh

7w 3 el 5

.
-
AL | Folxxe o5

3. AFAE FAME 24

Kazi 5 (2009)= 2(2005d, 2006'3)5-¢F 570 2+ A=A H oA 3670 4 F5E 39 ¥k &4
3te] 42 tlolE|E &85t A% dlolH=E &8tk 57 AZARAE AR 3k 367 +AFE
o tigt AEX (74 FESA A th3te] A5, AEX A, vHE A& X9 FHE SHAFE st FEE
BAL AAEA 37)(F HE 7)9E 97.6%) 4224 (Principal Component Score)E At} ©] F
AR AFEE o83t AR FEAAE 7 FEE vt ARE A B R B8t Ward A2
Holl & FHEA-E AAIBIY ASAEEE +33) st At

Kazi 5 (2009) W& #E2139] FA 3-8 AL uf & oA AFs ¢4 55 AAE
4 R Aol & 1A Fohe EAREES 23 It ol B siER o B AFoMe 7 22
4 Ao Aol 2 T 5 Y= FAFN ABRATE 883 A2WEE Agsct 4 eFER

% =

o

FEARE 7 ABATBLEES 7311, )5 4 ARAS JLoA dSdLES 7HEEToE dd
ABRATHLE ot AeFF Al 715 TS AR S o] ABATY e HAE(R)E S
H Aeel FARE £48 23 Q7] dlEolty. v ARASYEE A FEE E-83to Ak
= ¥ (Multi-Dimensional Scaling)- 2-§3to] A& IRE 42 =& 2 FZrit A= E ASAH
A ZAA R 3to] AEAH-E A3 sk S At

28004 7]&8 $23 dolg & 4 dlo|E o) Kazi 5 (2009) 7 £ A7 AEs A
43t AFEA ST vlwdAet. ¢FE dlolE F S H 1002 S o] Wol A& X F dRT
FEE = AF0) Yol A3, 37) BEANEE, T35, 35 F A Wt F30] s 5



42 MY, o|24t

E1: FHEES 437
A gE PC1 PC2
SD -0.27 , -0.36
sS4 0.30 -0.11
ss3t 0.29 -0.06
CODMn/ 0.13 -0.76
CODMn 3} 0.28 -0.02
TPA 0.30 -0.11
T_P3} 0.30 -0.02
PO4-P4 0.29 -0.20
PO4-P3} 0.29 0.05
TN/ 0.29 -0.12
T-N3 0.29 0.14
Chl-a%} 0.29 0.07
Chl-a3} 0.25 0.44
Il-4] 10.84 1.33
HE 7o & (%) 83.40 10.20
A7 (%) 83.40 93.60
2 ‘
N Lie i}
{ .
! ‘;.3 s,
g g § . 3333
T RS Lonnen B L 2
g 4
- 8667
: : : 5
3 b a 3 3 H T SR S S
PLY (83.9%) Sk

2 FHEFE GFdEY ) el ez

%% Asgcr. 22l 197] 4 SR A] = =2 77 A E(SD, SS, CODMn, T-P, PO4-P, T-N, Chl-

) & o83t FAMIE AT +3 4& o] tf§t 24 A3 5Y ANAME 459 6}—
l Heo] A= Aojste] /pEA Q] SHHTE ARSHTE 28U 38 £ W 7, BS l

7§ 271H A2 K4oAY EYE ﬁ%fﬁiﬂ SD9] Bfoll= 4S5 £3317] wiel S

£ F 1370olth. 28 BR AZulolEolA AL 9 BEAFoln 2AMSE 137] £+2 TR 3‘

Folt}.

Kazi 5 (2009)2] gl o8 F=249 FAH4
ST ol RR 137] 348 W4Eo) f‘Ur?#lT 2
She LRHHE APATE do] X 10 APt #EX = 249, 12719, v A=A 59 HF
ojtt. Alo] FAHRZIAY F& @ W WF 7)o g0 93.6% ojlmg -‘r%l Ao AT FAE ALE
270 gl AAA T At 17 2= FEAFo] TAH FARE;) AEE A Y, Alo] FAE
ALEEE G2 AE At o8 AEA A FAMLE ES48te] 94 A 24P (complete
linkage)©ll ]38} ¥-& W=& 1% (Dendrogram)o|t}. "=z 2o ospd #HEAZ (1,2, 4, 5), (6,7,
8) 12 3R 9= /Ao BRE 979 FEXNHL 479 2R BR{3H= Ao] FAs Bt}

EAS Ao T 2k £AFRY
Y ol 831 258 T 2o 8

o% nl[o



3 BER|Y KA HHLY 017 43

FEA 1 2 3 4 5 6 7 8 9
1 1.00 0.76 0.43 0.84 0.82 0.67 0.63 0.53 0.26
2 1.00 0.56 0.73 0.73 0.63 0.55 0.60 0.33
3 1.00 0.35 0.52 0.54 0.51 0.57 0.50
4 1.00 0.83 0.75 0.69 0.56 0.32
5 1.00 0.83 0.73 0.59 0.42
6 1.00 0.87 0.58 0.57
7 1.00 0.66 0.54
8 1.00 0.69
9 1.00

o8 :

as 4ns

&4

43 BR

a =

gid 2 ®

sl H 6667

81 7 g }

b4 : -

. : 100,00 [

B85 80 s ] 15 : H 4 2 s 5 7
Tl HEny

123 BAEYEY HHEG SAA DY P HERTY

E 3 /A 2R A2
#2234 FEA A AEA 54 R
s 1 2 4 5 6 7 3 3 9
Kazi 5 (2009)
ZAHAR AL O 0 O O O O A O v
A BA
SApA B o O 0 O O VoA A

Kazi 5 (2009) 29 BEAE AAL JIA 5 UHageregation) & BF#L FEAZ AHg
Hl SATLES A AD ARG DeASA R0 o). 20 E ATANE £AB X
AL W DT S A= SATA GAASE )83k F2A 8 $44E ASE DL A

detgleh. 137 5 32 22 ohste] HEA YT ABASE TIHIL, 24 VAL BN Thg5
£ 137 Q25 3 F 7 ke ALSHel B 4BAS LS Q3T (E 2 B
729 AUASAYE FABDE Sto] RAAE LS A8 5] B389 A4 7o) o
FIHRE QU AR 13 42 29 IT e ol§ 3] BEAQ 7 H2TI AU ANST
o1F fA O Bastel HAADU I3 BEAH hE ASH 2ARHL AAHAk 1Y
38 OAYATY ARE(LEAL = 219%)9% SRR S HE ot HERTRL
-gte] A AEAE 2R3 5 (1,2,4),(5,6,7) 1831 3,(8,9) 22 = 5= Uk
F3€ Kazi 5 (2009) 347 2 A7) A A oket ihgol o3 2318 29 He)a Rolck. 3

e

AL A2 B4l A5f spdol fFYE e AR, AeA 5L 2 Ad 2822 FEHE AR 2R
e g gl o] AElH S £AEY XY YT AAIE ATk F3AM B YR B A



44 TME, 0|24t

FoUA AL FEALE 18§44 2RPY) A2 2924 I} AeAA 599 B3R
2EF HOhE AT &4 ATk ol AR P2 ol 229 AAY W3 AL weshe] B
2239 AL 239907 oz BeE

4. 2
TAEE AP ES ol 8ot BSAFDY FANE AT o R 4RASHE JIES
AlFata LY T ol HE 883t 7129 FHAEASE LI P F vz BASGY. B A
< SR =N —’F—Z l l% tﬂi@PIPXl

FANE £48 B2 4BATALL ol §alo] FAA4
T B2AE T RS 2T 4 A& RS As.
Heshs A28 453 ﬂ—ﬂ”ﬂﬂ%&%ﬁ;Hﬂl%ﬁ%lﬂ?@%%%%ﬂ@%&%%%
2 3] AR AE UL AS A A=) 4R HE

$3tel HAG BEA Y ER R,

AFEA 23 Kazi 5 (2009)] A2 AR AS oL 9 AL A5
£3}o] B2AH B FAH4 Eﬂé#ﬂdZANﬂﬁéﬁﬁﬁﬂﬂ—% 7hsie. 849 A
24 249 31 /%) AW, A5A S4, 3 12 A LR} & A7l Ake ARATAY
T8 e 24 A9 ATE KT

2 A7AE SN £ AR Gol Dh & FuE £ FAAE 35 S0l ol A8

& VA3 Aol B502 54 A £ BAY S A A9 20597 2ol 712 An
2 849 5 Utk 2290 ALY APPEE B4 AEA 738 SHTE AA 28 sot
& AY3T Fol3 vl el £AR AR ¢%°%ﬂﬂiﬂni%%ﬂﬂv§?ﬂﬂﬂﬂﬁ
AE ARE DFR AT 4R 84 2 5 Y2 Ao BoHE,

T
X
g
_VL‘,
5 2
q >
2‘1

)

kJ
Ad

(2004). +EA= vj/x4d

: tk@%#-%FWm%)%ﬂﬂﬂ%%l%ﬂ%ﬂa%ﬂ°¢‘é@‘¥“<mﬂ

E,—T‘Z}E] F3>, 26, 291-300.

2 2001). AEET] WYL o83 A AT

09.

BT, AR, HAE (2007). KRR S ES o] 83 3B FH9) £ ST AA

3k T, <32 EF A3 2>, 23, 697-704.

» WS, A< (2005). A £RASAY AN AT B4 A AA et B3 A7,
<th 3873 3 813] 2] >, 27, 453-460.

FREARBA (2005, 2006). ST VY HAGBER 5 £EZARTA

Kazi, T. G., Arain, M. B., Jamali, M. K., Jalbani, N., Afridi, R. A., Baig, J. A. and Shah, B. Q. (2009).
Assessment of water quality of polluted lake using multivariate statistical techniques: A case study,
Ecotoxicology and Evironmental Safety, 72, 301-309.

>l

i2 g
ok

—'-{11 I'.?B

(&)

&

AQ

B2, <A REBEH 22>, 21, 501-

W

T

b

4

r.&

A~
e e

o

o
M o

3%

l'

2009 128 Z <2009 128 Al EY



45

Similarity of Sampling Sites by Water Quality

Sehyug Kwon!4, Yosang Lee?

“Department of Statistics, Hannam University; *Principal Researcher, K-water Institute

Abstract

As the value of environment is increasing, the water quality has been a matter of interest to the nation and
people. Research on water quality has been widely studied, but focused on geographical characteristic and river
characteristics like inflow, outflow, quantity and speed of water. In this paper, two approaches to measure the
similarity of sampling sites by using water quality data are discussed and compared with two-years empirical data
of Yongdam-Dam. The existing method has calculated their similarities with principal component scores. The
proposed approach in this paper use correlation matrix of water quality related variables and MDS for measuring
the similarity, which is shown to be better in the sense of being clustering which is identical to geographical
clustering since it can consider the time series pattern of water quality.

Keywords: Water quality, similarity, clustering analysis, correlation coefficient, Multi-Dimensional
Scaling.
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