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ABSTRACT

The problems and driving forces of urbanization have been progressively

serious in a number of large city in Thailand. ldentification of direction and driving force

in the urbanization is needed to support the urban land use planning and strategies to be

made" This study aims to identify spatial and temporal patterns of urbanization and to

conduct land use changes in Khon Kaen city, including analysis of the main driving

forces in the urbanization. The multi-temporal satellite data acquired in 1990, 1999,2002

and 2006 were used to produce the land use maps and to identify its changes. The

study area, Khon Kaen city covers an area of about 22130 km2 and consists of 5 sub

districts. The study methodology includes preprocessing of imagery, image

interpretation, identification of land use changes and analysis of driving forces on

urbanization. On screen digitization was performed for each image scence to produce

the land use maps. The land use maps for the years 1990, 1999, 2002 and 2006 were

established and digitally encoded in GIS database. The overlay operation of the land use

data layers was digitally performed to identify the changes. To analyze the driving forces

on the urbanization, the relationships between urban / built up areas and infrastructures

(road, schools and government buildings), including population growths were

established. The obtained results indicated that urbanization of Khon Kaen city has been

increased with the rate of about 0.34% from 1990 to 1999, 1.57% from 1g99 to 2OO2 and
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0"57% frsm 2OO2 to 2006. The infrastructures and population growth are the significant
i

driving forces onithe urbanization of Khon Kaen city. The directicin of the urbanization is

related to the higher elevatibn which extends toward the southwest areas. The

l

information obtain'ed from theichange analysis and drivers as derived from satellite data

offered insight into the urbanizatlon of Khon Kaen city.
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4rtruntolnrrufizuuT fi6u 6rrfluevuunradruun:leymynrrlfi'fi6ufirfluil1Fr?{1uro.rn1t

finmxnrnrilerqlnal':rfifl:J lnfl,i'luunilr;rnunT rt{':JryT€rn5fi6ufiuiutffd'rrrqudou uiu
v

ttvritri'r rlrtfi riau fi'l€Jn1rfiqmrurfira"rn1fl Fr?'uJl4€r'ru Fr?1ilnyr6flprro{nrnrrnvriluuu
g

d'nururr or n mt#rjavTfl r rifi 6ura?o pattern fl o.rn.ryr rilu fr'u

q.2 "2 { a'fr"tf, r uffoal n n r rl{rj rvlu s rifi fi uq r n n r rd n.r r ilTn fl d r uu n n r elfi

rl rvitrt ffi fi u oo n rilu z- l rJ,n n r* l rr * r tor fia ry n n ;fi q meur q r n q rua r ffit or n mlfr
rlrvTntffifiutuduvr^finurfintnrn?rnmvfnmrnr€rfi'erorqrururfiorlfi'tfiuri frufisilru

+

n
ttt

{

fl

n

u

6

q l
d

)J

tl

l.:

do.lunvfi'.:rJqnnir"l (urban and buitt up tand), urffm (paddy fietd), frrld (rielo crop),

uue{.lri'r (Water), rJrlfi (rorest), lliduffu (perennialcrops) untdufifi'o5rr (Bush fauow)



nlflhvqu}rrn:rrdile n ilouul?Ha? ^*lfr t

" 4.2.3 mt?sdornrorruqnffarlnflnmilrnrfldrsn't,trfiflilooflofly,t.n"zsas
g l v J ' v t t d t \

rurdourfutfronteqdouFrelilQnfr'o.iflo.rfro:rnuavnT nfilfroqntunrnaurrurfiorirrutirnrr

nf'lsdoilnelilfioandol (Accuracy Assessment) rY:rrunnradrttunnrrl4'rjryTfltffifiufr.lEl

riT du:Jryfivrf; rappa
r V l  ,

4. 2.4 ud n{ r{ a n l ra rn rl vrilurrj uuufl o{ ul.t ufi rrn yn nJfi ufi n.r rt6':J ryla r ri{ r

dA a{1, , I d t al

vt Fruvt Lnq 1 n n'l tttu a n ne 1 :J s 1 n R 1 1'{ n 1 fl fi't ? tyt u il

4.3 nraitnersrinrarrlfieu $tla.r nreldrlevts{fd au (Land use change

Analysis) rit{rffou nrrt{:Jrvlnsffifiufl il.fi.2s33, 2s42, zs4s *aziJ n.fi.2549 "[u

trJrunerrvilur{'rtdlrtvra4fiaraniArc map InafrarynnT rt{'rJr;ltlrffi6uqrnil u.fr.2s3z

rnv 2549 e;rflufroryndugru6"x6ttun'rrmreqdounl?r:Jdsuu:Jnr udrfirnrrfraur.i'r.r

(overlay) tfiorardufinr116'rlrrTstrififiufifintuldnuuiln{Tnnfirn1r{our{u{orynrflu{1 fi

av z &u (Layer) rfia'l^rnflvfnrrr:Jderuu:Jn{qrndr{rrntafl.:fir6nrixnn'rradrradrqrnrlu
o a a r J r r a , i a
rrruQruc{frfrnmt:Jfifluuilntrsu'irlilfrfinuT unvilevrfiuarnnlruidfluu:lnlusiny:Jrvunyrol

n mtfr:l rvl€r t ffi 6 uln u,un. rdufi t u t u rfi o o,d u r r u rl uo vi'r dufi r ru r u rfi or un y n mt{q i

|  < \  - - i ^  j  j  ,  d  r J  I  tu?v lrl{uyr Frur rnfl efl o.:}J n1rtunfl uurn.r rrjtfirlryTfl tfilaymyrln

- a l v a i d q lb. n'l a? L n r-lv u uet rlu r pr d a u fr ii ru a ri a n'l f fl fl 1 et g N fi il r fi o {

5,1 rgt.: riu t n 6 a u fl 'l { pir u n r e nr fl q 1 n n l ryruyr I u [o n a 1 r tpr EJ o r fr'fl

ntfin:srfforynslns{fr4n1?rfiulnflo.rqutuufior {o4ne'rndrfntrunruynmrunrn{rllu1n1?

trl?B5fisunrd.lnruuri.rtrfi unvsrna:rrlfigrunmrutfld'rrorqxtuffioltudufifin:*r 6ltff
- J l

nnaautmt:Tuter6ou (Driver) n'rrT n,iT evfir.rnriT t#rfiern1?flu1flflorqrutuffiot lnrflnrrfiruur
9 y t t

ri'urTuturvflvdxqrnqnflueinnrrtor{oryn qrnriufirnm{ouri'unrjrufroqnr?rfiufi drfi rir

"  X  J i - roil1rn'tuuFrr'{uvrvrlJtonlnuJ6fluurJa.rnret{rjavl€rtffifiutrlernrfiN tprErfiqrreulslnnl?

r:J6nuuilnranrndufinmtd'rlrvlstridul tufl r,r.rr. zsss rfludufiqrutuffio.:unrfir:Jqn

nht1ufl il"fi. 2b49 dcrrTunrrfislrrul:Js{ufiriruun{u lrr€Jdrnlrriruurreysydl"islnlFr

4uein n Ntot t$i n vflq{e rfi arir rtu'l ti'utu d't un rNlunT m"l fi I
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5

t d

fl

n1 nhyqv1fl t n t tfr t uc a davu$fr m n ftfl r

n'r e'xr 1 ud n { $Fias es d'usi rl#u rca y?fa il n dtd'

u r n r u dll fiu,6'o u o fi ufi fi fi n m ril n' Er u uil n r n n r yr fi ufi n r et'i':J ruf a mi6 u1tufl vr . rr.
a r a a . - 9 ^  4  ;  4  t r  |  v  e  d ,  ' izsaa riJufiufiqruturiio.lunvfi.rrJqnnir.rlufl fl.fr. 2s4g rfiorar:rsmrufirfluBirurarjrrdepri'u

u6ofin'lr:.Jdoorndoqriulug:Jao.:rir coincided Varue (cv)}iflilrnrr6'prrrrlnrqrni6nreur

te

1J

i3

Ll

yl

u

){

I'''n

fl

1 S

ly
.61

t n

t1

1 ?

rn
I

{ (a
l " l

nmrudllfiur;'so.rfiufifirdssrianmqnqnqn:Jrtfirfiotdrfludufirnumeneril (61qn, 2539;
nSuvr i {n r{'u, 2s4T ) 6.: a tru.mn rirur rutdq I n n x nmdtd

cv  = .  2 *s  *1oo
( R + F )

!c' 4 g, & i , j  v It i lo  CV no n?l i lnanprdol tot f rufr r r j6€ruur jnrnnty l f iuf inrr t#
'lJrvl€rtffiu1 

rflufiudqituifiotunvfi.::JqnnitrfiouJSflurvr'suri'ufiufiq:rrurfia.runyfir

0-200 1 50-1 55 0-200 0-200 0-200

201-400 15S160 201400 201400 201400

401-600 1 60-1 65 401{00 401-600 401-600

601-800 1 65-1 70 601-800 601-800 601-800

80't -1000 170-175 801-1000 80't-1000 801-1000

1001-1200 175-180 1001-1200 1 001-1200 1 001 -1 200

1201-1400 180-185 1201-1400 1201-1400 1201-1400

1401-1600 185-190 1401-1600 1401-1600 1401-1600

1601-1800 1 90-1 95 1601-1800 1 601-1800 1 601-1 800

1 801 -2000 195-200 1 801 -2000 1 801-2000 1 801-2000

rrnn.j't zooo 200-205 il1nnl1 2000 rrnn.it zooo rrnn.ir zooo

rJqnnirm?.1 r*rirrfturi 0 * 100 r:-Joirfiud (coincided Vatue, %)
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ntnllrquittnttfrt ue n&ouuLraet n{tfi z

X  i  d  t r  |  , t - - d . i - . 4 . e
fl uil q il r u til o{ un vA { rJ q n a f r t fi tfi ruT uri'"1 r,t x nrlu uri n v

4  Z  A  q v  t  o  .  i . - - - 3 - -  q  v . .  ' -  - -  : i q  t Y  I
p 6o frufrntr1{:Jttlu{ilvloluvtluun [u?vrlllrl'l{"] vl[Flslnn'l

j

nrohrudr dryfl od ttrinvtv6'ud'utol rrrin;flq{El

A  X  A a  i l 3  q  t - . , - ^ - 1 q y  r  e  v
fio frufrfiorvttfrulu-Lurvrrual{1 Yltrls1nn1nl1il61nryflo{

tu ri n ve v d'u #un o { rt Fi n v fl s {s fi fi d'l $il ril n x rYu dufi rfi o l qSr

n 1 ?fi s 1 ? ru1 ri r Rrr r I 6 a Br n ds.r (CV) d 1 tr1 ?n fi s 1 ?ru1 tfr 'j 1 dufi trl 6 €r u ril a'l

&  A  q r t  a  o < '  s , - 4 - . 4 - ^ . -  4 -  - . . e - - r - - - y ^ . 1 . , , , J ^ - ^ - X o , , , o o # o  A

dn1flfrilfrnrr1d:lrylsni6u1 rflufiufiqruturfio{rnvA{ilQnafrtlurrsinrrvd'uttt{f!tn6ou

flo.l fls{uud'nu?r,truFiruuil.rudflcri'unerfiu:.rrnfiqn udFr{..i1firi'rnrrruaonnda{fl0'lrJq'i'EJ

:lrymyr6'rnri,n4r urifirfr'ruuri.:nr.:ri'urfifl{u't.id?u rirnrrruaonnrdollolflq{elilrvLnil#u

svfrofl

S. 2 u[f, str-u i n fi a u m rs ri'r u r A er*5fi q ua& d-{ a 3J s 1 n 6 il q 431 u n 1 ?fl tl 1 tl fi'r t a t

dufi r u r u,fi o.rlufi ufi fi n ur 6 r vr Br a o r ffo il n fi riu rl u nr rT vrfffr il r Pl a:*jfi s rrn ;fri n rul ff rrri
t q

,  I  v  ^  < .  V - - .  a  t  r l e t .  I  n  &  A <  o

{oLtnilrmt nnrnu{oiln n1?rfr ilTnil1{ dlurFllt5nq tdu t1€l tolfl o{:lt;{1 nr [u1\ur fi n111 u'l

fio4nd'.rnrir,rfir{fiu:Jrrt-6nilrfinufi'!{oqnfitfi'nrnuzuudnmlffrJrvltrtrifi6u TBrflrfiutav{1t

{o:;nfirflufiufiq:.rturfia.r,,^rAirlqnrlS'rt tflunrrirnmrvd'tfiou6Ft{gilttilurfittrnT toqdufi
e  -  -  &  i 4  |  |

n1?flEJ1eJfi 'eio.iqil{ i lrf ior qrnriuur,6'srerd'nt1n1?fl4'lf lpT'tro{frufrtfrotBioilrvtrnr

4 fl n1 ??ru'rfl d'clo.:dufi rfi o.l Bionfllffrlrvtrnr

n1 ? ri.tu? 6u a-ner nr arq6ry u fi uTort asq rut ueT ufl (Ann ual urban groMh rate)

tu n r rrJ ry tfi u n m n ryq r u d'r l o s E ru tu rfi o.: rfi 'r dufi (fi n ur1 iltliru il')Affifi 6n n'j r

dn r.rnre rq?rg rfi utnlol rfi oqrlrvd ril (Annual urban growth rate: AG R) dt,r iu nmrl rv tfi u

tunynl?$€l'tufi'cturanqrutirfia.l (Urbanization) AGR 61lJ1tnd1mrulfiqrnnunrr

AGR = V4n! u4' xloo%
nTAnn,

Tnfl:
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,Fofr t

,r Bin y

ntnJ wquir t nt rdt ue n daNu$f, e t ^ Fofr r

AG R 6o dn m nr rrs?r_u rfi utn got rfi o.: rjrvdrfl

UA n+i

nr:.rdr6'u uav

t{

rqt,t

u:lnl

d

in0u

lqqEt

I

ryrriu

?fl0,r

l 9 'tn[n

' e  9 t a

I t t  l s

9 r

fluYl

d 1  n ?

e)

i n.il

ttl.lu

4 ^ ^ - . ^ ^ 4  4 V  -  ,  t 4  f ,  o  J
r A n*i Flo rfl u1 Ftl\uytyl{lrtJ Ftfl o{ t1l114tJ.tu il q n nlut ilil t? n1 n+i;

uay uA, dod'ufi rfiowaiofiufitorfi.:riaairrflo{rfl1uil,lufi renr n+i rnv i

i  ' i '

n 6o rrfly1i1{tunmdrucrud?{ren1 d)

aran'r?fint*1

nratf:Jactsqdytd 6u uav n1 erildsu urlat (La nd use,and its cha n ge)

1 . n1 td1 uu n :J rs rn fl nr e'Lfij acterqdilt 6u s v rfi u.ir"Lufl r,r. rt. zsgg frufi dc u

1r.rqjlolfiufifin'rgr rfluur{ro 6nrflud'nlrionns 52.g2 lro{nmt#rjrvTflmififiuriirarunr dqu
N  A  4  t r  |  ,  4  h t  n  u  v  v  t e

fiufiqrturfialunvfiuJ4nahr, fittd, drlfi, ur{oirilr, fiufifi.r5rtrn;tfiduffu fidnnionnv

18.68, 12.88,5.75, 3.33, 1.11 rrnv o.ao n'rrudrd'u riorrtufl fl.fr.2s42n.rr'l4'rjrylfltrifi6u

fl{n.:fidrrd'lun.rt6ruqrnfl fl.rt.zsga uriqvfinmnJdfluuilarnmt{rJrytflrffifiudu1 tfludufi
- ^ . - ^ . - 4 -  - t  |  , r 'qrunufi or un vfr .:rJ q n a i.r.: fi d'n.l fi 6'{ fl fi ufr u"r{m a n n { io eJ n v 2. 94 *n yfi ufi fi rtrn nn{ #o EJ

av 7.27 riluzunrirlfidufiquturfia.runvfir:lqnair.rfidmmnmrfirduiosay r 6.sr slnil
t r v l

v{.F|.2533 rrnvlufl fl.A"2s45.nrlrfirdutordufiqruturfiorunvfi'rrJqnair.r fin.rrrfiruduso.r
& A  !  4fiufixrnfi4 nda t,042.1s'rflnunifiprrflud'nmio€rny zt.st d,)uluiJn.n.zsqg dufituru

ffia.:unvfi.::J4nnSrtffrfidmmnmrfiilduoeiT coiorflo.:fiprr flu ze.tzx torduidrfiru^ t^u
?  t v  I  v

fiufifi.rfr.rfinmt:JdsurrJn.:rilufiufiqrutuffio.ruavfirrJqnnffrrurnfi4n firrriluilosn v 42.22

rfio.:ru*nrat#rjrvlgtrififiuu.nfi,rfiiioir':xrnduTr'fldruil1nqyrilufiufir.ni:iru{prnm
q
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ntnJxEudn tnttdt uc nfroNulilte? nitfi r

z" nr arrjfi gu urln c nra'l'i'rjevTertrin" fi u fl fl . a. 2sa3, 2s42, 2s4s unsfl n. s.

2549

n1 e'l.r 2 rrd n{ n1 *rl 6eu $il n r nT aldrl asTet dfi fi u

urim lpaodyfietd1 -364.90 -2.84 s90.30 -5.54 -238.00 -2.02 -1 293.1 I -10 08

fittd (rieto crop) -207.97 7.27 -J.OZ -204.20 -7.89 -475.99 - r o o c

bifiudu leerenniat crops) J - t z -3.31 40 53 44.44 0.00 0.00 -43.65 46.28

z  ) : . ,
tlu?lyt.ta"l': (Bush fallow) 0.00 0.00 -202.41 -oz.uo -18.68 -89.63

rhLi (rorest) -98.49 7.72 - J 1 ( . J 5 -27.84 -79.10 "9.30 -505.52 -39 60

pturfi o'runvR.lr.ln na h.:

(Urban and built up land) 684.51 16.51 1042.15 21"57 504.70 zzJ |  .Jo 53 81

uurirrir (wateir) -10.03 t . J o 282.86 38.82 35.24 3.48 308.07 4 1 71

uutirfr => IllurfiornnvRr

:Jqnnhr -10.01 |  -JO 279.09 38.30 33 29 o.zY JUZ.J I 40 93

tiEud'u => .{ ilnur.fi o.ruayfi l

ilqnah.r -3.05 -3.23 -40.53 44.44 0.00 0.00 -43.58 46.20

uri'rc =t lulurio.lun;Rlilnn

rh.r -363.30 -2.83 €89.30 -236.00 -2.00 -1288.60 -10.04

11'lf => 1ruurfio.run;Rlilnn

ah.r -97.20 - t . o  I .325.75 - Z l . O C -79.10 "9 30 -502.05 -39 33

fitld =' qlJturfio.1t,rn:Rrilnn

ni-r.r -205.55 7 . 1 9 €2.82 -2.37 -204.00 -7.88 472.37 -16.52

TlurlYl'll'l.l => IrlXutr]0.tttnJd{

ilqnah.r 0.00 0 0 0 -202.41 -82.06 -1 8.68 "42.21 -221.O9 -89.63
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n lnhv1vAfl t n nd t uo a dauur., fr ,J ? u fod z

4.

. -intmntrri.'p grirn,irlirntikix
LAt{DsATa Tn.i *:ia rbJ

'.grdgnn1r'l{wrComiiffir

mrlli-ftsonrdqflrfq

n1 vr 3 ud n {r n'r errj 6 s u Bil a s n r atri'rj evtrit rfyrd n' ufl fi . A .2s3g fi .: zs+ g

tJnn1raIrttrvrinrerrln'auuiln.:n'r?tfirJryltJrffifiu6u1 rflufiuvr^qrururfioturny6r
rJqnnfrttuHrmdufifinur qilsuffio{flourriudlmo$J'o{{.iuippounriuflrry.n.zsggfirzsqg

Iprfli6nrrd'ouri'ufforynnld'rdufiqruturfis.runvfi.rrJqnnilr.rfinreuJa-Erug:Jnr 6prrfludn'
nrrrrjn'fluu:Jarfiufiq:.rrurfio.:unvR.::jqnnir.:rfiruduieun y 16.s1 , 21.sr , ray 8.59 flo.i
dufi n m14':J eyln rffi hufo, u, nr :r dr d'u



oo

nt nlfts.uiffi nttilt u') a ffaNuLvfr 2? ̂ fofr t

rrecfl-u t nat o u ( D river) fr fi p n ria n r s"x sr s hr fi ru t u tfi a It a U uri u

v d
1. u€{lflUtnaaur4l.rtri'liln1eln1?l 1''tu'j1 fvuvdrsqrnnuu firiT CV 4tfi4nr6ofi

nirrvi,rrTu 24.8s%deysyuucfi'u{ufi 200 Hrrr unrfiuu'rlfiuana.:r1ou1 rfiofirvflvvi1{sln

h  r  4  ; 1  
:  '  X  u ,  - - - o t - v . - q - . . ,  &  A  d  '  3  n

nuuoo nhjsufi lfr r;fl vli x{ fr'{ uri 800 Lil n?qulil ra nqlfi ttlu'i llluvllutut}ro{q ; rn nfl u [u

rytryfi'[ndfi'ilnuurdarqrnnelilfiJa,]ntunrrnrurnuludrfi.rml{ff1un1tfierriodoc{rtrtnv

runnuldelufiufir eornrrur6o"nrrrudrqrnrv6'urlT vwrnrlrunnrl firvd'un,r'ru4lfr":ttri tss-

160 rxJflr finir cv tvirri'u 21.6s% 6.rrilurvd'unn,ltJ4.:fiuu:J1td:JFionrflJqnnir'lo1Fl'l?

riru6ouunvoqj4rn.jrryd':Lrlrvi,uJfirTnflrsdflta.rdufi6nnr d'lud'u6'uz{'til6orvflvrirtqrn

uurirlr.w.ruqndlunmil firi'r Cv rvirri'l 14.00% firvelvt[ucrTutu#lurirlevill[u 600-1,000

rru n r q yd.r ru nl1rfi qfi ufi q l r u rfi or un r n mo qj o r ds ufi o.r q r n rvfl v 6'l n ri r c o qir,ix nr n uu 6i {

llquqnarunaeufir]noprfiflrionrrufia.rn'mrfinrqffiuaqviioilanr?vfiorqrfir'{uq, ntrllru
va  i  a  d  - - - s ' | "  4  ' ' - - + q - - - - - { - l

q n61u nr?il rrn yiluyrqil{urxo{syil rru,r i1:u n n nl 6otr1 n1 il tvelvd r.:fr ln noo nt:l d QuFi r

A y  i  u t '  |  |  .  i - -  $  a {  4 -  e  4  d  t  I  v

cv firioafi4rrldrrri ryflylilrqrnnnrufrmtnmunvlxiituu5odnluunl?finlt1 ilFl1til1nil

10.37o/o ttaY 9.46% Fl'lilnlnu

Fl 1 f 'l.rt 3 n I ar^ t n n sr{ n m ru a a n n da I t a s rteqTu t n d o u nr s rir u n'l €l R1 ?{

0-200 24.85 82.28 6.08 3.52 3.76 2.73 1.44 1.80

201-400 1.07 12.85 8.95 7.85 7.09 5 . 1 8 5.43 3.47

401-600 0.04 3 . 1 3 4  4  E 2 9.82 9.46 6.00 B.48 l  a A

601-800 n o n 14.00 10,46 9.00 6.47 10.37 3.70

801-1000 0.34 13.47 9.38 8"28 o . / Y 10.35 3.91

1 001 -1 200 0.22 10.69 7.61 8.54 c .Y  I 9.34 4"08

1201-1400 aJ7 7.92 6.74 7.34 5.31 8.40 3.47
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n'ttlhypuAfl t nt td t u2 n #oN unf, 2i ̂  fnfl t

2. urerriurnfiaumrrri"ru[f,m*,,6fisuas*-{nil fit61unrefinr*.^i1d T6,uri druru
Y l

ilrvtrnetufiufifinr*'r unverfltfril?vt1nr (urvrlnulil) unviinervfdnlnrlrEJrfld'rror

dun'Ertu,fiorfifiarnnrer:Jdfluuilnraorrrrda.:fi'u,irueu:JryrrnlrnymflTfrilry*nr d'r
urqrmlunrn.rfi a

Fl'l?'1{ 4 rtdn{tn?'lruderfiudasrar'rldufirfiarffu.iT uru:Jesrrnenase.rsleirjf,y{.lnt

er.rr'l{ 3 (oia)

1401 -1600 0 . 1 1 8.97 6.29 7.59 4.85 8.93 3.42

1601-1800 7.85 5.66 8.92 4.76 8.40 3.45

180't-2000 6.84 5.09 8.69 4.69 10.46 3.51

trnn'j't zoo0 7.83 27.57 13.81 47.30 11.82 65.33

exil 100.00 txll 100 f,?1{ 100.00 f,tll 100.00

fr rr : d'in.rrun{uyn?rilnrri'puurn'ran*gfi n unvff.r^u uui*.a n,.rfnu.onfffi
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n 1 nlftfl.Nar tn t td t ue n dauun fr e ? ̂  *od t

aarl

u. no.*fi' a un nqtri'uiufi t uurTrir l or dnr n r rrfi ruduto.r :l ayq rn rtuuri n yilfi
r 1 1

- q - - -  A  d  |  |  4 ,  - y  V  ^ -  v  u  u 9 /  |  d doF]tlt?IufllJoti't{Fiotuo{omrri0flnv25.79 (2533-254il donn6olrluflFjldsolilr;trnrfrfr
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