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Abstract

The purpose of this study was to investigate the characteristics of air quality using data from which obtain
local air quality monitoring system for cohort study in Chungju, Korea. We analyzed the concentration data
of NO,, SO,, and PM)e in Chungju and industrial cities in 2006. We compared a industrial area with a
cohort study area using by bicluster algorithm. In the case of SO,, the rate of the cluster time was 10~60%
and the cluster time number of two arcas was similar. In the case of NO, and PM,o, the number of cluster

time between a industrial area and cohort study area was clearly different.

Key Words : Bicluster, Cluster analysis, Cohort, Air pollution, Air quality monitoring system

ol 8329 AdFRa gL 1
Fe AL AP T I, ol F B3

FHlo) U@ 2ALETY ABAS
NE BALGN A% 4% g Fo] A

ot
o
4
olN
N
2&
- TS w A =T R A o <

i/

Corresponding Author : Jachoon Kim, Environment Epide-
miology Division, National Institute of Environmental
Research, Incheon, 404-708, Korea

Phone: +82-32-560-7273

E-mail: clean@me.go.kr

A °l FapAS 011::1
st=d Atk B dAFdA s 7RI E Al A
3 Z2ITE ZAMAYS AR 8] Ol S
(FHoll AT =A) @ 7S A 7} 12l Y
28 UA & =A) @RAT 157H o]t A DA
o 2 A QT Ao APTA] A FH v =
Al G 71 LA T STl AAEH EA F S7HA
JNFES HlEgo g IREAES 1xFoE A}
R, #A A7 HEE B3 HFTHLE WFEASY



518 He - AAF - TA B

% FF9 AAA AR AEE YRIZE FAAY
o2 717} AAYH. B AT olg F XY
o s BAAQ I EZALY A Yo AER
24 A8E vEog APAFALlA A H3
AIZHS 18 FHEAE T3t A9t gl g
A3 Arolol tsiA Lolr izt sHT

E AFoAE AFdaA] A 4%, 23, 3
A&} - w3 R xA YR S5, AT 20060d 1d
7] L AAFSAHAY AR F OopFAtA
(SO2), °]2+3HA A(NOy), U A HR]|(PMy) 5 37) &
& o] &3l F A Y7te] drpt #4113 HES
sl=Ao] sl FAFoZE EAFoRN F Y7L
ol 1A EAES ¥R V& #E A
TolMe dtFo = 7} AHEZ X9 Ao}
A9 k-FF THEA YL HLAA YL
HE3H EAC B3 A7 F2 2P Ho] o),
o]H g Fx HIFEM-2 ARE DA 7= Ho
N, k-BHF FHEAL kE Ly & AV}
AE7HE ol ofsjol 3t ALFHAN Fg2
A¥7F oA gevde S 7IA L Ak £
71E9 FHEAL U] 2207 JHE o] &3
T3S 3] WEA Ao ZAUiAA R 4
Z3tol deiAe 1S Zol 7] W% A
o} =3 T3] X437 HAH|nE RE 0
2

stel AU th715H 4 AN Ael7Ax zeism
24 2gdex] Al o= o] YA G} o
Alutge] A MES HoleAE FAY SR
Eased 29 T

R D B ECE R EER
NBAEAL Nwsed £X4 nEt @ ¥
ohieh BF AT THE ZAXNAE HAL 918
dHoz 889 4 0e Aotk

2. Mg A Y

21. MEX|

Fevte TR FHFEA 4R e &
A, 3, FERHARA), A5 Y 24 Q)
5% 2 3ENE ATURAGLE HhT

- AW AR

2.2, Mgty

F7dEA 2 dE2A9e Fa frjedsZ
¢) SO, NO2, PMjo 371 859 tidl) 7]1&E B7187
AEZ2APVS B 2354 20063 197E 20069
124712 ARE o] &3HT. SOy, NOFEE AY
U A 8%, AERHEd, A, ded 28 3Ad
T AR U3 o] dom PMye2 A4
A 2 5EY], AEHAAEAS IS A= A
oz A Yot

A EME H3 FATEH dneEdd I
< 13 nlo]FH 2H daFS °|-&5td
Ao gl A7 Frd A HES
A3l a, BFAZZ YR R26.1 HAF)|AE o]&
o vlolF2E ¢IIHEE TRIHAT. vtelEy
2H €3 EL dF S o] 8T oAU 1T
5t ¢t318]Z0|n Cheng and Church®9]3] | ts
At vlo]E¥2H d1nFL 7+ Wy E
Zslm, vlolz 2 ojejo] HokdllA] gened} arrayE
o] &3 o]l AFE FAS] H% WHo=E
A Ron, gdueEo] dajjste] de &-8-81]
Zatchol HZol fdA Aol o3k fRAxt
E 7] Y5 o Z uf-¢ Ao =2 dagF
ojt}. ¥ A= A9 AE g oz
& T ok 3l7] W& nlo]EFe Ay dagE

285 A,

Qe LR

Fig. 13} 2o}l XA i 495 3R &
E PHA BET 27 ol Genel, Gened 2}
Gene9s ¥ TR 2 BA At whdo] nlo]Z ¢
~EHL d7 d& 1337 miEol dox= Genel,
Gened ¢} Gene9= HolA A, B, D, E, F, G, He]
ConditionsE Z& FF o2 st ot} T3 =5
B o Bore AL Genel, Gened, Geneb, Gene7,
Gene99} B, E, F¢] ConditionsE A ")),

2.3.2. HIO|S2{AH €E|E W

A= {aj,ay .,ay} & XGRJAY, T={t,,ty...ty}
& NzHAge)E Al AQGEF ARER o] Fo
A dolg S & AFHEE FHE Nx M 9 PJF
2 no 3+ A



Technique first described by
LA, Hartigan in 1972 and AB C P EF G H
termed ‘Direct Clustaring’.
i
ABCDEFGH
Gone 1 N
Gene 2
Gene 3
Gone 4 Biclustering ABDETFGH
Gene 5 G 1
Gene 6 Gene 4
Bicksst
7 dioe erng Grete &
 Gene8 local B _E F
coherences
Gene 9 ) over a subset  Genel
of conditions Gene 4
COeoe &
Firat introduced to Glene 7
Microarray expression data by Geze 9
Cheng and Chwrch{2000)

Fig. 1. Compare clustering and biclustering using gene
expression data.
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Fig. 2. Variation of cluster area and cluster time of SO..

Table 1. Result of cluster area and cluster time of SO-

Number of

Number of Frequency (%) of

Cluster number Cluster area : . H-value
cluster area cluster time cluster time
Ulsan Deokshinri
1 . :
Chungju Mumhwadong 2 844 963 0.0000
Ulsan Hyomundong |
2 Gangneung 2 877 10.01 0.0137
Okcheondong
Y K
3 cosu Kwangmudong 2 5164 58.95 3.8683
Pohang Jangheongdong
Chungju Mumhwadong
4 . . . .
Siheong Sihwa Complex 2 S284 60.32 22165
Ulsan Sinjeongdong
5 Gangneung 2 3310 37.79 0.2788
Okcheondong
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Fig. 3. Variation of cluster area and cluster time of NO,.

Table 2. Result of Cluster Area and Cluster time of NO;

Cluster
number

Number of

Cluster area
cluster area

Number of
cluster time

Frequency (%) of
cluster time

H-value

Ulsan Sangnamri
Pohang Gukdodong
1 Daedodong 5
Pohang Daesongmeon
Chungju Mumhwadong

586

6.69

2.9665

Ulsan Deokshinri
Sangnamri
2 Pohang Gukdodong 5
Daedodong
Chungju Mumhwadong

330

3.77

2.7399

Pohang Gukdodong

3 Daedodong
Pohang Daesongmun
Gangneung Okcheondong

415

4.74

2.4563

Pohang Jangheongdong
Gukdodong

Pohang Daesongmun

Chungju Mumhwadong

397

4.53

2.5373

Yeosu Samildong

Pohang Gukdodong
Daesongmun

Gangneung Okcheondong

300

3.42

2.5735
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Fig. 4. Variation of cluster area and cluster time of PMo.

Table 3. Result of cluster area and cluster time of PMjq

Cluster
number

Number of Number of Frequency (%) of

i . H-value
cluster area cluster time cluster time

Cluster area

Ulsan Hyomundong
1 NongSo 1 dong 3 36 0.41 4.0057
Yeosu Samildong

Ulsan Hyomundong
Daesongdong

Yeosu Samildong

Pohang Daesongmeon

Ulsan Hwasanri
Daesongdong

3 Yeosu Samildong 5 45 0.51 4.5759
Pohang Daedodong
Gangneung Okcheondong
Yeosu Samildong
Pohang Daesongmeon
Gangneung Okcheondong
Ulsan Daesongdong
Ulsan Hwasanri
Yeosu Samildong
Pohang Jangheongdong
Gangneung Okcheondong

4 56 0.63 3.7740

4 97 1.11 3.7784

4 69 0.78 3.5433
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