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The East Asian area is one of  the largest regi ons for the anthropogeni c em issi on

of  N O x and SO 2 [ Rodhe 89] . In f act,  because of  popul ati on grow th and the rapi d

devel opm ent of  industri al  acti vi ty,  i t has been proj ected that thi s area w ill  becom e

the largest source of  N Ox and SO2 in the w orl d in the 21st  century [G allow ay 89] . It

is i m portant to anal yze the present status of  ai r pol luti on over the East Asi an

regi on, to eval uate the am ount of  the anthropogeni c em i ssi on, to accuratel y

predi ct the f uture si tuati on by the use of  com puter m odel s,  and to appl y these

resul ts to w ork out counterm easures.

The book "Studi es on the behavi or of  Acidi c and O xidati ve Com ponents in East

Asia" w hich i nvesti gated the pol luti on state of  the present atm osphere i s of fered

by N ati onal  Insti tute for Envi ronm ental  Studi es (N IES).
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Accum ulated huge data currentl y,  exceeds hum an' s i nform ati on processi ng

capabi l i ty.  Theref ore,  there i s a need of  establ ishm ent of  com puter m ethods to

expl oi t ef fecti vel y these data.  Recentl y,  data m ining m ethods have been expected

to be ef fici ent m ethods to extract know l edge and unknow n inform ati on from  large

databases.  It i s w el l know n that ozone of  the troposphere background i s an

im portant com pound that i nf luences atm ospheri c oxi di zati on phenom enon.  A l so,

ozone is a very im portant com ponent from  the vi ew point of  the gl obal  w arm ing as

a greenhouse gas.

 The i ncrease of  tropospheri c ozone i n the N orthern H em i sphere i s reported

recentl y i n Europe and Am eri ca,  and the study of  thi s i ncrease attracts m uch

attenti on f rom  researchers.  A report f or these phenom ena i n East Asia regi on i s

indi spensabl e. It i s know n that onl y N O 2 becom es the outri der obj ect of  ozone in

the troposphere,  and there is an indi cati on that the increase of  the anthropogeni c

em issi on of  N O x al so i ncl udes N O  w hi ch has brought the i ncrease i n such ozone

concentrati on. Thus,  i t i s i m portant to see the i ncrease of  ozone and N O x f rom

vari ous angl es,  to govern chem istry of  the tropospheri c atm osphere,  and to know

the three- dim ensional  concentrati on di stri buti on. It i s an i ndi spensabl e f actor

w hen consi deri ng the change of  the tropospheri c atm osphere.  O n the one hand,

SO2 has pl ayed an i m portant rol e as an outri der obj ect of  sul furi c aci d of  cause

m ateri al  of  aci d-rai n.

It i s sai d that a l ot of  SO 2 f low s i n Japan f rom  the part of  East Asi a area

contai ni ng China and the Republ ic of  K orea

The purpose of  thi s study is to find new  know l edge about behavi or of  aci di c and

oxi dati ve com ponent i n East Asi a usi ng cl usteri ng techni ques.  Especi al ly,  w e

w ant to detect regi m es w hi ch have deep i nf luences on cl im ate m odel  and

predi cti on.

This research consi sts of  the fol low ing tasks w hich are requi red in m ain-steps of

K D D  (preparati on of  data,  m ining, anal ysi s and understandi ng of  resul ts) .
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First,  as the preparati on of  data,  w e do the rem oval  of  m i ssi ng val ues and

transf orm ati on of  the di fferent N IES databases into one uni fied database w hich is

conveni ent f or processi ng. These tasks are done by usi ng Perl  and PostgreSQ L.

Secondl y, the data m ining process is done on the uni fied database by usi ng PAM

cl usteri ng m ethod and "natural " K  di scovery m ethod.  The program s f or these

al gori thm s w ere i m plem ented by C l anguage on U N IX w orkstati on. Fi nal ly,  the

tree- di m ensional  structure of  cl usters di scovered by the above m ethods are

expressed vi sual ly.

Eventual ly,  the fol low ing anal ysi s resul ts w ere obtai ned:

(1) The "natural " num ber of  cl usters is four.

(2) The pol luti on state of  the cl uster of  the N orthern part of  the Chugoku

distri ct is severer than the contam i nati on of  other cl usters.

(3) In the cl uster of  the Southern part of  K yushu distri ct,  there is a si gni ficant

correl ati on betw een tem perature and sul fur dioxi de.

The f ol low ing concl usi ons can be draw n f rom  the above- m enti oned anal ysi s

resul ts:

Each cl uster di scovered i n ( 1) has no characteri sti cs of  the regi m e def ined i n

thi s study,  theref ore i t is not a regi m e. H ow ever,  these cl usters provi de us insi ghts

to obtai n resul ts (2) and (3).

From  the resul t ( 2), w e can see cl earl y the rel ati on betw een a pol luti on state

and the transportati on distance of  an aci d-rai n contam i nant.

From  the resul t ( 3), w e extracted a rel ati onshi p betw een tem perature and

sul fur di oxi de, that i s the key poi nt of  the gl obal  cool ing system .  It can be

consi dered that thi s is a preci ous rel ati on that supports the gl obal  cool ing system

observed from  actual  data.

W e hope that these resul ts,  especi al ly ( 2) and ( 3), can be consi dered as a

si gni ficant contri buti on to the fiel d of  envi ronm ent studi es.


