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1-$ %$& '(  !"# 1$+E %,<FG(&GIS*(+-H 48F-. C<-3 1,IFG(& /
2-$ %$& '(  !"# 1$+E %,)&,8#(GIS*(+-H 48F-. C<-3 1,IFG(& /
3-$ %$& '(  !"# 1$+E 4.+9GIS/*(+-H 48F-. C<-3 1,IFG(&

JK,)%& L)%,HMD,N9:13/5/88L)%,HMD,N9 O+)P?:2/9/88

GA7$L
J#(>Q 4E&>DR SC)C? *,-T U%V. W,Q+-3 4#,#( XYZ[9 '( 47)./JA\<G *>]9 1C)C? @)( +^( '( V<G *(+-H _>]` M. $ *(+)( %>F;

W%>a M.46,28T( $ 4G,T $ 4D,9 X(%,A` MGb,# M;1C2649 %,. M. 4E&>DR '( +^c89 W(C")R.
d-9 M; ,!GR '(1C")bR @)+H@)( W,Q@.+; C<A;(>G>9 +-3)CO(ef>; +gh ,. i5[9 X(%j $'( +H10+\89$+7<9)PMto(i\<NkH %& /C\G(
O$% (C8.( +=,B*$%& l58m9 W,QMFNG C<D>H W(+. 4.,)%>9 1C")bR $& @)( '( no,B W(>Q J<p<; W,Q,\. qr# $ C"8K+E %(+h 4.,)'%( &

X,[.+9 @<IG,<9 W,g` 1%,9R '( 1&,p8#()MSE(*$%& O$%MFNG $ C3 s,m8G( M"<-. 4.,)1C\")bR $& @\)( '( n\o,B W(>\Q J<p<; W,Q
0,# W,Q'$% M2Q W(+.1384C)&+E C<D>H.T /d<\5h( /4K(+E>\?>H n\<:h '( W&C\[89 n9(>6 ,. (>Q 4E&>DR M; ,!GR '( V<GM7:\3 /J\<[2

n2B4=(%( W+.%,; *><#+E% O$% '( 1&,p8#( ,. /&%(& t,:H%( J["o $ nNG$)LUR(d-9$& @\)( '( e\) +\Q C\<D>H %& +^u9 n9(>6 @)+H
0C9 M. O$% @<2Q '( 1&,p8#( ,. M9(&( %& $ C)&+E @<<[H 1C")bRC3 M8`(&+? %,-. n]K %& 1C")bR $& @)( W',#.

,g` 1%,9R M. MT>H ,.X,[.+9 @<IG,<9 W)MES(*$%& W(+\. M; C3 v>5[91&(& 4.,\)/@.+;C<A\;(>G>9 1C\")bR W,\Qw\"<!)+;>; O$%
*,A2Q,G M; &,. J6+# $ &,. J-T /,9& +89(%,? M# ,. 1(+2QM. *R W&+Ex#,"9 /&>3 @<<[H &,. J-T M5<#$M. O$% @)+H4\9 %,23yC\)R

O$% i5[9 X(%j 1C")bR W(+. M; 4D,B %&Spline49 Mz(%( (% W+8-. {),8GCQ&.4\=(%( W+.%,\; *><#+E% 0C9 '( no,B {),8G @<"|2Q
)LUR(d-9 M; &(& *,FGd-9 M; 4D,B %& /J#( e<K(+H d!B @.+;C<A;(>G>9 1C")bR W$% +. +^u9 n9,6 @)+HW$% +\. +^u\9 n9,6 @)+H

1C")bRPMtoJ#( 48["o @;,9( &>T$.

>@7AGM!'#&:DR*$%& /(>Q 4E&>4=(%( W+.%,; *><#+E% /4.,))LUR.(

"

*M:H,79 1C"A)>G1C"";:/*(+-H$ %$& '(  !"# 1$+E /48F-. C<-3 1,IFG(& /@)$(GIS@p5H y:09132690114
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1-P4AQ4
4.  )(VK( }6,. W%$,"K ~)+# C3%%& (>Q 4E&>DR M)$%
J#( 1C3 *,-T W,Q%>F; +�;(.(>Q 4E&>DR M; ,!GR '(

+<^cH*,A\G( J9Y# W$% +. 42<N8A9$ *(%>G,\T $ ,\Q
49 *,Q,<E+8F<. MT>H }6,. M!<8G %& /&%(PE$ *(+)C9

1C\3 nZ\[9 @\)( M. 4E&>DR ,. �:H+9 &(+K( $ *,NNk9
J#(.

X,[D,g9+<`( NG*$%& X(+\<<�H 4\#,#( $ d-9
1&(& *,FG (>Q 4E&>DR W$% +. (% W+-3M. /CG(M; W%>a

X(+<^c\H &%>9 %& 4-.,F9 {),8G M. X,N<NkH @)( 49,2H
*$%& $ 4G,79 /4G,9' X(+<<�H4E&>\DR W$% +\. W+-\3

(>Q1&+; 1%,3(CG()Jerrett et al., 2005; Miller et al.,

2007.(
O$% 1'$+9((>\Q 4E&>DR @<2mH W(+. 4p58m9 W,Q
&%(& &>\\T$.O$% @\\)( '( 4\\7)X,\\6Ya( i\\<p5H ,\\Q
1,I8A)(O$% $ 4E&>\DR  !"\# W,Q*$%& W,\Q4.,\)
J#(.49 4N<p5H O$% @)( '( 1&,p8#( ,.X(+\<<�H *(>\H

Q 4E&>DR 4G,9'X%C\h ,\9( /&(& *,F\G *,9' +Q %& (% (>
*&>\. &$Ck9 n<D& M. 4N<p5H O$% @)( 4G,79 e<7pH

1,I8A)( &(C[HJ#( d; ,Q)Basu et al., 2004.(
'( 1&,p8\#( (>\Q 4E&>\DR @<\2mH W(+\. +I)& O$%

4=(%( W+.%,; *><#+E% O$%)LUR(J#(.O$% @\)(
l[\= MgNG ,9( /&%(& 4)b,. 4G,79 47<7pH X%Ch@\)(

J\#( *R 4G,\9' e\<7pH X%C\h *&>. @<),? %& O$%.
49 O$% @)( '( 1&,p8#( ,. @<"|2Qn\9(>6 +<^c\H *(>\H
/4\=(%( W+.%,\; *>|2Q 4p58m9$ J\<[2T /e\<K(+H

&(& %(+h 4.,)'%( &%>9 /4E&>DR +. (% ,-")( +),�G)Brauer
et al., 2003; Cyrys et al., 2005; Henderson et al.,

2007; Moore et al., 2007.(
4F\m? O$% (>\Q 4E&>DR @<2mH W(+. +I)& O$%
e\<7pH X%C\h $ b,\. 4G,\9' e\<7pH X%C\h M; J#(
$ ,\Q+89(%,? C"9',<G O$% @)( 4D$ y&%(& �#>89 4G,79

M\\pDu9J\\#( 1+\\:` *,\\#,"3%,; $ &,\\)' W&$%$ W,\\Q
)Jerrett et al., 2005; Knowlton et al., 2004.(

( i\<NkH @)( %&*$%& O$% $& '*><\#+E% $ 4.,\)

4=(%( W+.%,;)LUR(W(>Q 4E&>DR ~)'>H &%$R+. W(+.
%& i\5[9 X(%j $ @.+; C<A;(>G>9 1C")bR $& '( no,B
O$% '( 1&,p8\#( ,\. ~\h($ %& $ C3 1&,p8#( *(+-H +-3

*$%&W(+\. (>\Q 4E&>\DR 4G,\79 $ 4G,9' X(+<<�H 4.,)
0,# W,Q'$% M<5;13844#%+. &%>94\9 %(+hJ\K+E.

4\=(%( W+.%,\; *><\#+E% O$% '( 1&,p8\#( ,\. qr#
)LUR(d\!B /4\=(%( W+.%,\; n\9(>6 '( e) +Q +<^cH

1C\")bR $& @\)( &,\!)( %& ,-")( VT $ J<[2T /e<K(+H
0C9 M. J),-G %& $ C)&+E 4#%+.1C\")bR $& @)( W',#

C3 M8`(&+? %,-. n]K %&.

2-" ", G,#HIRE! ,"-4 D#&)78I4 -7RE)0" S'
/T!"! D)*"#@)LUR(

O$%LUR,\. 4G,\79 X,\6Ya( MG,9,\# '( 4:<;+H
O$%M\. /J\#( 1+<�89C"f 4G><#+E% W,QM\; W%>\a

@<\<[H *,\79 e\) %& +\�G &%>\9 1C\")bR %(C\N9 (C8.(
49'( e\) +Q *(V<9 4H$,p89 W,Q+K,. %& qr# $ /&>3

/e\<K(+H d!B W,Q+<�89$ J\<[2T /4\=(%( W+.%,\;
G,9M\\G>2G t,\\NG �(+\\a( %& ,\\-")( C\\"1C\\3 W%(&+\\.
1'(CG(49 W+<E&>3.O$% '( 1&,p8\#( ,. /J),-G %&W,\Q

O$% $ 1+<�89C"f 4G><#+E%vC\h M\. vCh W,Q1&$%$ /
>5T M. $%2x\N6 M. $% �PB $31C\")bR @<\. t,\:H%( /
M. +�G&%>9M. ,Q+<�89 +),# $ M8A.($ +<�89 *(>"6*(>"6

8\\#( nN8A\\9 +\\<�894\\9 �(+m&&+\\E.i\\<NkH @\\)( %&
M\\G>2G'( n\\o,B 4E&>\\DR %(C\\N9 1C\\3 s,\\m8G( W,\\Q
1C")bRe) +Q W(+. i5[9 X(%j $ @.+; C<A;(>G>9 W,Q
1,I8A)( '(J#(>Q 4E&>DR  !"# W,Q.M\7")( n<D& M.

 !"# 1,I8A)( +QR1C\"),2G C\),. 4E&>\D1000+\89
,Q+K,. 49,2H q? /C3,. &>` �(+a(500G %& +\89+\�

/J#( �+k89 n9(>6 $VT J<[2T *>f $ CGC3 M8K+E
+K,. %&1000J#( 1C3 M8K+E +�G %& +89.

1. Stepwise
2. Forward
3. Backward
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0$CT1.0C9 %& 1&,p8#( &%>9 W,Q+<�89LUR

)78I4PN-%U4)(5)V#* G5!A3!G5!A3! AW!'D)70G,!, XOC4
4G>7A9500Km2V;+9MG,9,#*(+-H 4),<K(+�T X,6Ya(
48["o500Km2V;+9MG,9,#*(+-H 4),<K(+�T X,6Ya(
W%(&(–W%,!H500Km2V;+9MG,9,#*(+-H 4),<K(+�T X,6Ya(

49,�G500Km2V;+9MG,9,#*(+-H 4),<K(+�T X,6Ya(
V:# W,ZK500Km2V;+9MG,9,#*(+-H 4),<K(+�T X,6Ya(

4=(%( W+.%,;

n2B$nNG500Km2V;+9MG,9,#(+�T X,6Ya(*(+-H 4),<K
e<K(+H d!Be<K(+H500dQ d!BW%(># w"#n2B ~9,T X,[D,g9 *,9',#e<K(+H $ nNG$
�,pH%(�,pH%()1(+8949>h% �,pH%( 0C9
J<[2TJ<[2T1000+Q %&+pG &(C[HKm2V;+9MG,9,#*(+-H 4),<K(+�T X,6Ya(

1(+E%V.)2(+89V;+9MG,9,#-H 4),<K(+�T X,6Ya(*(+
45o( 1(%)2(+89V;+9MG,9,#*(+-H 4),<K(+�T X,6Ya( 1(%
46+K 1(%)2(+89V;+9MG,9,#*(+-H 4),<K(+�T X,6Ya(

%&@)(0$CT/'( %>�"9)1(1,I8A)( x]G nk9 �,pH%(,)%& �g# '( ,Q$ yJ#'( %>\�"9)2(,\H 4E&>\DR  !"\# 1,I8A\)( M5\o,K
e)&VG1(% �>G @)+HJ#(.

3-""#@ S'
0,# %&1384�>2!9 %&114E&>DR  !"# 1,I8A)(

,\-GR *,\<9 '( M\; M83(& &>T$ (>Q7+\�G+)' 1,I8A\)(
$ J#( 1&>. JA)' �<k9 *,9',#4+\�G +\)' 1,I8A)(

(>Q J<p<; 0+8"; J;+3.1,I8A)(*,9',# +�G +)' W,Q
1,I8A)( n9,3 JA)' �<k9/e\-5h /@2-. /W&('R W,Q
A\\\)&+? /%,]\\\B M`+\\\#$ yJ\\\#Y)$ $  )+\\\!H /*,

1,I8A)(n9,\3 (>\Q J\<p<; 0+8"; J;+3 +�G+)' W,Q
4#,"3(>Q 1,I8A)( $& $ &,.R+-9 $ %(',. /42a,K /M<#Ch(

+AG(+-H $ JD,#% 4"[) /+I)&.1,I8A\)( @\)( 49,\2H,\Q
1C")bR '( e) +Q 4E&>DR %(CN9M\. J6,# (% 45o( W,Q

1'(CG( J6,#49 W+<EC"";.
MN:a W(+..MFNG WC"(>\Q J\<p<; �`,\3 '( ,\Q1

)AQI(49 1&,p8#(&>3.J\<p<; /�`,\3 @\)( ~h($%&
(>QMG>E M. (%�%& *,\I2Q W(+\. M; W(/C\3,. 4GC\3
MN:a49 WC".C";.M:\#,k9 W(+\. �`,3 @)( i:a+.

CO@<IG,<9 '( C),.8W(+. $ M86,#PM10@<IG,\<9 '(
24M86,#1&>3 1&,p8#(.W(+\.CO'$% +\Q3J\.>G8

'( M86,#12,H x38'( /0$( J.>G *(>"6 M. (&+K �:o
8,H �:o16'( $ v$& J.>G *(>"6 M. +-� '( C[.16,H

24C\3 M8K+E +�G %& v># J.>G *(>"6 M../M\!<8G %&
49,2H W(+.11+Q @<IG,<9 1,I8A)(8W(+. ,-GR J6,#

0,\\# W,\\Q'$% 49,\\2H1384C\\)&+E M:\\#,k9.W(+\\.
C\\")bR1PM10@<IG,\\<92449,\\2H W(+\\. M86,\\#
1,I8A)(0,\# W,Q'$% v,2H %& ,Q1384C\3 M:\#,k9.

MFNG C<D>H '( n:hO$% @)+\8-. C),. (C8.( /4E&>DR W,Q
*$%&&>3 @<<[H 1C")bR $& '( e) +Q W(+. 4.,).*>\f

$& @)( %(CN90,\# W,\Q'$% '( e\) +\Q W(+\. 1C\")bR
J#( X$,p89.M.%& 0,�9 %>ad\; n\<D& M\. %,\-. n]K

e) +Q W(+. X(+<<�H M"9(& 1C")bR $& @)( +)&,N9 *&>.

1. Air Quality Index
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J#( d; 1C")bR $& @)( '((*C\3 d\; }6,. M!<8G %& /
49 ,g`M\"9(& *>\f V<),\? $ *,8A\.,H n]K %& $ y&>3

49 4G$VK X(+<<�H&,\)' V<G ,g` %(CN9 M!<8G %& /&+<E
49&>3.& W,\g` %(CN9 *&%$R J#& M. W(+.M\; i\<h

1&(& W,g` W(+. x)%(,G W+E&%$R+. CG(>8.0,# e) W,Q
J#( 1C3 n26 +)' X%>o M. /C3,.:

1C\")bR '( e\) +Q W(+.(C\8.( ,\Q31,\9 +\Q '( '$%
4K&,]\H �Y9,\; X%>\o M. M!<8G %& $ yC3 s,m8G(36

C\\)&+E s,\\m8G( 0,\\# n\\; '( '$%.M\\<5; '( 1&,p8\\#( ,\\.
O$%*$%& W,Q\ 4.,)n9,3 M;36\ &>\. X$,p89 O$%

MFNG 49,2H@)( W(+. 4E&>DR W,Q36C\)&+E M<-H '$%.
O$% '( e\) +Q x<H+H @)C. M!<8G %&*$%& W,\Q4.,\)

O$% *(>\"6 M\. /C\Q& *,FG (% ,g` %(CN9 @)+82; M;
MFNG @<<[H W(+. 45o(%(+\h 1&,p8#( &%>9 4E&>DR W,Q

J\\\\K+E.O$% '( 1&,p8\\\\#( v,\\\\I"Q %& @<\\\\"|2Q
)+;>;4E&>\DR X,\6Ya( '( M\7")( +\. 1$Y6 /w"<!11

4\#,"3(>Q 1,I8A\)( $& X,\6Ya( /C3 1&,p8#( 1,I8A)(
J\K+E %(+h 1&,p8#( &%>9 V<G JD,#% $ +AG(+-H.'( C\[.

*$%& O$% @)+8-. s,m8G(W,\g` 1%,\9R e2; M. 4.,)
X,[.+9 @<IG,<91)MSE(MFNGM\. M\G('$% W,\QM5<\#$

C3 C<D>H M"<-. O$%.+.MFNG C<D>H W(M\G('$% W,QCO

�,#(+.AQI@<IG,<9 '( 1&,p8#( ,. (C8.(8+\Q M86,\#
e)1,I8A)( '(1+-. ,. (>Q 4E&>DR MFNG e) ,Q'( W+\<E

*$%& O$%'( 1&,p8\#( ,. qr# $ 1C3 C<D>H M"<-. 4.,)
MFNGW,Q8@<IG,\<9 M; MG('$% 4E&>DR MFNG M86,#3
MFNG8)&+E C<D>H J#( M86,#C.M\G,Q,9 4E&>DR MFNG

MFNG @<IG,<9 '( V<GC\9R J\#& M\. M\G('$% W,Q.W(+\.
MFNG C<D>H1C\")bR W,QPM10@<IG,\<9 '(24M86,\#

1,I8A)( '( e) +Q X,6Ya(C3 1&,p8#( ,Q.C\<D>H '( C[.
MFNGMFNG 49,2H /MG('$% W,Q,\. 1C\")bR $& +Q W(+. ,Q

'( 1&,p8#(AQIMN:aCGC3 WC"..
.MFNG @<<[H '( C[O$% '( 1&,p8\#( ,. /4E&>DR W,Q

4\\=(%( W+.%,\\; *><\\#+E%)LUR(+<^c\\H 4\\#%+. M\\.
J\<[2T /4=(%( W+.%,; /e<K(+H d!B n<:h '( 459(>6
C\3 M\8`(&+? 1C\")bR $& @)( W$% +. ,-")( +),�G $.%&

%& 1C\")bR $& @\)( O$% @<\2Q '( 1&,p8\#( ,\. /J),-G
0C9 %,-. n]K&+E W',#CGC).1

3-1-:4)7YE! G"#422

&%>\\9 V\\<G w\\"<!)+;>; O$% i\\<NkH @\\)( %& *>\\f
/,\9& 4\#,"3(>Q W,\Q+89(%,? (P\D /J\K+E %(+h 1&,p8#(
4\72; W,\Q+89(%,? *(>\"6 M\. &,\. J6+# $ &,. J-T

CGC3 1&,p8#(.&,\. J6+\# /&,\. J\-T /,\9& X,\6Ya(
1C3 J3(&+. J6,# M. J6,#7F\9 &>\` @\)( $ /C\G(n

,9V2Q1&(& 4Gw\"<!)+;>; O$% %& 1&,p8#( W(+. (% ,Q
4\\9 �+\\a+.C\\";.\\D$(<O$% '( 1&,p8\\#( W(+\\. %,\\; @

4\72; W,Q+<�89 @<. 4I8A:2Q 4#%+. w"<!)+;>;
1C")bR $& ,.CO$PM10J#(.4I8A:2Q 4#%+. W(+.

O$% ,\\Q+<�89 @<\\.4I8A\\:2Q C\\"G,9 4\\p58m9 W,\\Q
d\-9 M52T '( 0(C"; $ @9+<r#( /@#+<?+\HO$% @),\Q

M\\.4\\9 %,2\\3C\\")R.'( n\\<D& $& M\\. i\\<NkH @\\)( %&
n\<D& $& @\)( M\; C\3 1&,p8\#( @9+<r\#( 4I8A:2Q

X%,:6'( CG(:
1.%& M\; J\#( e)+89(%,? 43$% @#+<? 4I8A:2Q

1&(& C),. *RM\. e)&VG 4[)'>H ,) 0,9+G ~)'>H '( ,Q
C""; W$+<? 0,9+G.,\-"H 4I8A\:2Q @)( @<"|2Q
@<. 4g` Mg.(%49 *,FG (% ,Q+<�89CQ&.%& @\)(

4\\3$% @9+<r\\#( 4I8A\\:2Q M\\; J\\#( 4D,\\B
J\#,Q+<�89 ~)'>H '( nN8A9 $ J#( e)+89(%,?,G.

1&(& ~)'>H M; ,!GR '(42G (% ,Qt,\:H%( �>G $ /d<G(&
%& /JA\<G �mF9 472; $ 45o( W,Q+<�89 @<.
4I8A\:2Q 4\#%+. W(+\. @9+<r\#( 1%,\9R M!<8G

@�2g949 +HC),2G.
2.+89(%,? '( 47) *>f/J\#( &,. J-T 472; W,Q$

M:H% W+<�89W(+. +I)& M!<8G %& /J#( W(4#%+.
4\2G +<�89 @)( 4I8A:2Q1%,\9R '( *(>\H@\#+<?

&+; 1&,p8#(.@)( 4I8A:2Q 4#%+. W(+. M!<8G %&
&+<E %(+h 1&,p8#( &%>9 @9+<r#( 1%,9R C),. +<�89.

1. Mean Square Error
2. Spearman
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3-2-!-& Z7H7@ [\#K)AQI(
�`,3(>Q J<p<;)AQI(W(+\. M\; J#( W&%(CG,8#(

4\9 %,\; M. (>Q J<p<; MG('$% O%(VE*,\<. W(+\. $ &$%
%(CN9 '( (>Q 4E&>DR/*'( /@.+\; C<A;(>"9 1C")bR {"?

W&W& /*�$+\8<G C<A;(i\5[9 X(%j $ &+E>\E C<A\;(
4\\9 1&,p8\\#(C\\";.1C\\")bR J\\�5� M\\. M\\T>H ,\\.$ ,\\Q

3 @)( 483(C-. W,Q&%(CG,8#(1C")bR J�5� �`,(% ,\Q
@<. W&C6 4#,<N9 M.0,\H5000$C\T ,\. i.,\g92

49 n)C:HC";.(>Q J<p<; �`,3)AQI(+\�G @\)( '(
1C\\")bR J\\�5� M\\;WC\\B($ �,\\<N9 �,\\#(+. (% ,\\Q

49J#( MT>H &%>9 /C!"#.
1(0$CT %&2|G,"f*'( J�5� *(V<9 M8'( M86,\#

374/0*'( C\\),. /&>\\3 +8F\\<.1M86,\\#&%>\\9
&+<E %(+h 1&,p8#(.

2(0$CT %&2M\. t>\.+9 *>8\# 4D,\` +)&,N9 W(+.
NO2W(+\. �\NK $ 1CFG �%& %(CFQ X%,:6AQI

'( +8F<.200J#( M8FE �%&.

4-](#I3
4-1-:4)7YE! /^IBO%& ](#I3

0$CT4*,F\G (% @9+<r#( 4I8A:2Q '( 1&,p8#( {),8G
49CQ&.

%(C\N9 M\. M\T>H ,.P_Value\T %&0$C4*>\f /
1C\")bR W(+\. 1%,9R @)( %(CN9COe\f>;'( +\H05/0

/J#($ &,\. J-T /,9& 472; +89(%,? M# @<. M!<8G %&
,. &,. J6+#CO&%(& &>\T$ 4I8A:2Q.,\. @<\"|2Q
%(CN9 M. MT>HP_Value0$CT %&4@\)( %(C\N9 *>f

1C\")bR ,\. &,\. J\-T $ ,9& @<. 4I8A:2Q W(+. 1%,9R
PM10U%V.'( +H05/01C\")bR @<\. M\!<8G %& /J\#(
PM104\D$ y&%(C\G &>\T$ 4I8A:2Q &,. J-T $ ,9& ,.

$ &,\\. J6+\\# @<\\.PM10�g\\# %&05/04I8A\\:2Q
&%(& &>T$.

0$CT2.MN:a�`,3 �,#(+. (>Q J<p<; WC".AQI

O3

(ppm)
1hr

O3

(ppm)
8hr

PM10

(µg/m3)
24hr

PM2.5

(µg/m3)
24hr

SO2

(ppm)
24hr

NO2

(ppm)

CO
(ppm)

8hr
AQI

- 64/0-000/0 54-0 4/15-0 034/0-000/0 )2( 4/4-0 50-0
- 84/0-065/0 154-55 4/40-5/15 144/0-35/0 )2( 4/9-5/4 100-50

164/0-125/0 104/0-085/0 254-155 4/65-5/40 224/0-145/0 )2( 5/12-5/9 150-100
204/0-165/0 124/0-105/0 354-255 4/150-5/65 304/0-225/0 )2( 4/15-5/12 200-150
404/0-205/0 374/0-125/0 424-355 4/250-5/150 604/0-305/0 24/1-65/0 4/30-5/15 300-200
405/0+Hb,. M. )1( 425+Hb,. M. 5/250+Hb,. M. 605/0+Hb,. M. 25/1b,. M. 5/30b,. M. 500-300

0$CT3.MN:a�`,3 WC".AQI(>Q J<[=$ *,<. W(+.
_3" !-& Z7;T' AQI
V:# �,? 50-0
&%' dD,# 100-50
4!G%,G 1$+E W(+. dD,#,G�,AB W,Q 150-50
V9+h dD,#,G 200-150
4G(>�%( dD,#,G %,<A. 300-200
1,<# �,G+g` U%V.'( +H300
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0$CT4.@9+<r#( 4I8A:2Q {),8G

,9&&,. J6+#&,. J-T
CO165/0091/0-256/0-

P_Value000/0000/0000/0
PM10002/012/0-008/0-

P_Value731/0000/0131/0

0$CT5.{),8GO$%IDW

`-3
GAC(a2

",  !-9
S'"
IDW

Z1#Wb#Q3 ,!A;9
/^(#B%&MSE

`-3
GAC(a2

",  !-9
S'"
IDW

Z1#Wb#Q3 ,!A;9
/^(#B%&MSE

*,A2Q&+E11821/1*,A2Q&+E102/19 1*,A2Q,G&+E6873/11*,A2Q,G&+E635/19
*,A2Q&+E11852/1*,A2Q&+E109/18 2*,A2Q,G&+E6901/12*,A2Q,G&+E67/18
*,A2Q&+E1181/1*,A2Q&+E1018

CO

'( +8F<.
$&*,A2Q,G&+E6982/1

PM10

'( +8F<.
$&*,A2Q,G&+E657/18

0$CT6.O$% {),8GGlobal Polynomial

1C")bR �>GO$% %& *(>H
Global

MSE1C")bR �>GO$% %& *(>H
Global

MSE

152/2102/21
235/6243 CO

$& '( +8F<.U%V.'( +H50
PM10

$& '( +8F<.U%V.'( +H80

4-2-S'" PB(#Q4 ](#I3 '", c>Id4 D#&/*#(
O$% MA),N9 '( no,B {),8G J2Ah @)( %&l58m9 W,Q

*$%&*$%& O$% s,\m8G( W(+. 4.,)*,F\G M\"<-. 4.,\)
49 1&(&&>3.J6+\# 472; +89(%,? ,-"H M7")( n<D& M.
bR ,. &,.1C")PM10M!<8G %& /&%(& 4I8A:2Qv,\!G( '(
*$%& O$%+<�89 @)( W(+. w"<!)+;>; 4.,)�+o+\�G
C\\)&+E.O$% @)+\\8-. s,\\m8G( W(+\\. i\\<NkH @\\)( %&
*$%&1%,9R '( 4.,)MSEC3 1&,p8#(.1%,\9R @\)( %(CN9

*$%& O$% +Q W(+.*,F\G /C\3,. +82; M; 4.,)1C\"Q&
J#( O$% *R *&>. +8-..

4-2-1- 5' S'" ](#RRI3P>RR+#V eRR$N /RR&,1

)IDW(
0$CT M. MT>H ,.549 1CQ,F9%(CN9 @)+82; M; &>3

1%,9RMSE1C")bR W(+. /CO%& *(>\H M; J#( 4[h>9
*'$ O$%M5o,K q76 4Q&)IDW(W(+\. $ /e\) +.(+.
1C\")bRPM10O$% %& *(>\\H M\\; J\\#( 4[h>\\9IDW

C3,. $& '( +8F<..O$% M<5; %&1C\3 M8K+E %,; M. W,Q
*,A2Q,G J-T @<<[H W(+.1&,p8\#( &,. J-T '( W&+E

C3.

1. Inverse Distance Weighted



)7789 :77;9/0,-12 /3#45 ' /3#$4 6!F7C$9 5! G,#HIE! #* =>;4 6!"? ' :*)@ A7B@!-C4 D#&D#&GIS !)J9 )JK ",

 ! " #$ %&'(GIS$)*$+
, $ ,-( , $ .!-/0 !-121388

63

4-2-2-S'" ](#RRRRRI3Global Polynomial

)PRRR>%.ACL/3#RRRJ. D!('Local Polynomial

)P>%.ACL/>f4 D!(
0$CT M. MT>H ,.649 1CQ,F9 /%(CN9 @)+82; M; &>3

1%,\9RMSE1C\")bR W(+\.CO$PM10\#( 4[h>\9J
O$% %& *(>H M;Global PolynomialC\3,. e) +.(+..

,.MT>HM.0$CT749 1CQ,F9 /%(CN9 @)+82; M; &>3
1%,9RMSE1C")bR W(+.CO$PM10M\; J#( 4[h>9

O$% %& *(>HLocal Polynomial+.(+.C3,. e).
O$% %& M; &>3 MT>HGlobal1C")bR W(+.PM10

%(CN9MSEJ#( &,)'.%&@\)( {),\8G *&%$R '( M\!<8G

1C")bR W(+. O$%PM10�+oC)&+E +�G.

4-2-3-S'" ](#I3Spline

0$CT M. MT>H ,.84\9 1CQ,F\9 /@)+\82; M\; &>\3
1%,9R %(CN9MSE/1C\")bR W(+.COO$% M\. i\5[89

Inverse MultiquadricO$% qr\# $Spline With

TensionJ#(.1C")bR W(+.PM1082;1%,9R %(CN9 @)+
MSEO$% M\\\. i\\\5[89 /Inverse Multiquadric$

O$% qr#Completely Regularized SplineJ\#(.
%(CN9 @)+8F<.MSEM\. i\5[89 1C\")bR $& +\Q W(+. /

O$%Thin Plate SplineJ#(.

0$CT7.{),8GLocal Polynomial

�>G
1C")bR

%& *(>H
O$%

LOCAL

JD,B
t,NG &(C[H

Q4I),A2
MSE

�>G
1C")bR

%& *(>H
O$%

LOCAL

JD,B
t,NG &(C[H
4I),A2Q

MSE

*,A2Q&+E1199/1*,A2Q&+E1056/20
1

*,A2Q,G&+E6803/1
1

*,A2Q,G&+E63/20
*,A2Q&+E11891/5*,A2Q&+E1093/27

2
*,A2Q,G&+E62/6

2
*,A2Q,G&+E624

*,A2Q&+E11*,A2Q&+E10

CO

+8F<.$& '(
*,A2Q,G&+E6

U%V.+H
'(10

PM10

'( +8F<.
$&*,A2Q,G&+E6

U%V.+H
'(50

0$CT8.O$% {),8GSpline

1C")bR �>GO$% �>GRBF+89(%,?r
t,NG &(C[H
4I),A2QMSE

Completely Regularized Spline037/011993/1
Spline With Tension007/011972/1

Multiquadric105011088/2
Inverse Multiquadric320111891/1

CO

Thin Plate SplineE+1930/61151/2
Completely Regularized Spline00291/0119/16

Spline With Tension00306/01123/17
Multiquadric1438116/17

Inverse Multiquadric2510118/17
PM10

Thin Plate Spline20E+1183/16



/>N !"#$%& '  #$I4 )O@!

 ! " #$ %&'(GIS$)*$+
, $ ,-( , $ .!-/0 !-121388

64

0$CT9.w"<!)+; O$% {),8G

1C")bRO$%
*$%&4.,)

�>G
42#
v(+E>)%($

JD,BMSE1C")bRO$%
*$%&4.,)

�>G
42#
v(+E>)%($

JD,BMSE

*,A2Q&+E788/1*,A2Q&+E89/17 1+)(&W(*,A2Q,G&+E767/11+)(&W(*,A2Q,G&+E9/17
*,A2Q&+E763/1*,A2Q&+E48/17 W$+;*,A2Q,G&+E733/1W$+;*,A2Q,G&+E46/17
*,A2Q&+E746/1*,A2Q&+E85/17 4),2G*,A2Q,G&+E717/14),2G*,A2Q,G&+E83/17
*,A2Q&+E762/1*,A2Q&+E12/18

CO
w"<!)+;
4D>2[9

4#>E*,A2Q,G&+E761/1

PM10
w"<!)+;
4D>2[9

4#>E*,A2Q,G&+E01/18

4-2-4-_C7U()@ S'" ](#I3
0$CT M. MT>H ,.949 1CQ,F9%(CN9 @)+82; M; &>3

1%,9RMSE1C\")bR W(+. /COM\. t>\.+9 x\<H+H M\.
42\\#J\\D,B ,\\. W$+\\; qr\\# $ 4),\\2G v(+E>\\)%($
*,A2Q,G&+EJ#( W.

1C")bR W(+.PM10%(CN9 @)+82;MSEx\<H+H M.
42# M. t>.+9M\; J\#( 49,\I"Q %& W$+; v(+E>)%($
*,A2Q,G JD,B*,A2Q qr# $ &+E&%(& &+E.@)+8F\<.

%(CN9MSE�>\G M\; J\#( 4G,9' 1C")bR $& +Q W(+. /
42#1+)(& 0C9 v(+E>)%($C3,. W(.

4-2-5-_C7U()@-@ S'" ](#I3
,.1%,\9R %(C\N9 M\. MT>HMSEW(+\. 1C\9R J\#& M\.
1&(&1C\\")bR W,\\QCO4\\9 /O$% M\\; J\\K,)%& *(>\\H

42\\# e\\) ,\\. w\\"<!)+;>;M\\; W,\\2G v(+E>\\)%($
*,A2Q,GM\. *R W&+E/&>\3 @<\<[H &,\. J\-T M5<\#$

*$%& W(+\\. O$% @)+\\8-.1&(& 4.,\\)1C\\")bR W,\\QCO

J#(>Q %& &>T>9.1%,\9R %(C\N9 M\. M\T>H ,.MSEM\.
1&(& W(+\. 1C9R J#&1C\")bR W,\QPM104\9 /*(>\H
O$% M; JK,)%&Spline*$%& W(+. O$% @)+8-.4.,\)

1&(&1C")bR W,QPM10M. (>Q %& &>T>949 %,23C)R.

0$CT10.w"<!)+;>; O$% {),8G

1C")bR*$%& O$%4.,)42# �>Gv(+E>)%($JD,BMSE

*,A2Q&+E761/1
1+)(&W(

*,A2Q,G&+E734/1
*,A2Q&+E723/1

W$+;
*,A2Q,G&+E714/1
*,A2Q&+E732/1

4),2G
*,A2Q,G&+E701/1
*,A2Q&+E745/1

CO
w"<!)+;>;
4D>2[9

4#>E
*,A2Q,G&+E729/1
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4-3-PQOgPhQ3 DAC*!-& Z7H7@ D#&
*$%& O$% '( 1&,p8#( ,.FNG /M"<-. 4.,)MJ\<p<; W,\Q

W,\Q'$% 49,\2H W(+\. 1C\")bR $& @\)( '( no,B W(>Q
0,#1384C)&+E C<D>H.MFNG M<5; qr#C\<D>H W,\Q

�,#(+. 1C3AQIMN:aCGC3 WC"..0$CT11{),\8G
MN:a�,\#(+. (% (>Q J<p<; WC".AQI1,\9 +\Q W(+\.

49 *,FGCQ&.

0$CT11.MN:a {),8GMFNG WC".�`,3 �,#(+. ,QAQI

1,91C")bR�,?dD,#1$+E W(+. dD,#,G�,AB W,QdD,#,G
%,<A.
dD,#,G

�,G+g`

@.+; C<A;(>G>913180000
@)&%$+K

i5[9 X(%j0292000
@.+; C<A;(>G>916141000

JF-:)&%(
i5[9 X(%j0265000
@.+; C<A;(>G>93159400

&(&+`
i5[9 X(%j01810300
@.+; C<A;(>G>901414210

+<H
i5[9 X(%j01316200
@.+; C<A;(>G>90149350

&(&+9
i5[9 X(%j01912000
@.+; C<A;(>G>90128830

%>)+-3
i5[9 X(%j01615000
@.+; C<A;(>G>901215300

+-9
9 X(%ji5[01416000

@.+; C<A;(>G>901214130
*,.R

i5[9 X(%j01812000
@.+;C<A;(>G>90810750

%jR
i5[9 X(%j01119000
@.+;C<A;(>G>98202000

W&
i5[9 X(%j0228000
@.+; C<A;(>G>912144000

@2-.
i5[9 X(%j01513200
@.+; C<A;(>G>912143000

C"p#(
i5[9 X(%j0816500
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0$CT %&11/C\B($ +Q n`(& %& 1C3 M83>G &(C6(
MN:a(% t>\.+9 SC\")bR '( n\o,B W(>\Q J<p<; WC".
�,#(+.AQI49 *,FG 1,9 *R W(+.C"Q&./0,�9 %>a M.

1C\\")bR '( n\\o,B W(>\\Q J\\<p<; 1,\\9 @)&%$+\\K %&
>9%& @.+;C<A\\;(>G13%& $ /�,\\? '$%18dD,\\# '$%

J#( 1&>..J\<p<; 1,\9 @\)( '( W'$% �<Q %& @<"|2Q
(>QW1&+\7G '$,!H &%(CG,8#( CB '( 1C")bR @)( '( 43,G
J#(.4\9 1CQ,F\9 /0$C\T @<\2Q M\. M\T>H ,.&&+\E

1C\")bR '( n\o,B W(>\Q J<p<; M; 4),Q'$% @)+8F<.
CO$PM10&%(CG,8\#( CB '(M\. /J\#( 1&+\; '$,\!H

J#( C"p#( $ %jR 1,9 M. i5[89 x<H+H.
MFNG &C[H n<D& M.J2A\h @\)( %& /WC\<D>H W,\Q

1C\")bR '( n\o,B W(>Q J<p<; MFNG �NKCO'$% %&
15J\<p<; MF\NG @<\"|2Q $ %jR M\G,Q,9 MFNG $ %jR

1C")bR '( no,B W(>QPM10'$% %&20MFNG $ C"p#(
*,FG C"p#( MG,Q,949 1&(&&>3.

)c1!()i(
n731.1C")bR '( no,B W(>Q J<p<; MFNGCOlD( y(s y%jR MG,Q,9(15%jR

)c1!()i(
n732.1C")bR '( no,B W(>Q J<p<; MFNGPM10lD( y(s yC"p#( MG,Q,9(20C"p#(
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4-4-G,!, :7* /^IBO%& /E")*#&
%& *>f1C\")bR '( e\) +\Q C\<D>H4\2-9 n\9(>6 ,\Q

,\-")( C"G,9 $ J<[2T /4=(%( W+.%,; /e<K(+H *>|2Q
4\9 ,\p)( (% 4#,#(  NG{),\8G J2A\h @\)( %& /C\"";

1C")bR '( e) +Q @<. 4I8A:2Q 4#%+. '( no,B,\. ,Q
0$CT %& ,Q+<�89 '( v(C; +Q12J#( 1C3 1&(& *,FG.

1'(CG( W(+.e) +Q +<^cH W+<EW$% +\. ,\Q+<�89 @\)( '(
4\\=(%( W+.%,\\; *><\\#+E% O$% '( /4E&>\\DR)LUR(

C3 1&,p8#(.%& +^u9 W,Q+<�89 '( e) +Q *(V<9 ~h($%&
1,I8A)( '( e) +Q �(+a( W,Q+K,.4E&>\DR  !"# W,Q

0$CT %& M; (>Q11'(CG( /C)&+E *,<.CGC3 W+<E.
0$CT %&121(% �(>G( '( e) +Q '( %>�"9\o,K ,QM5

e)&VG ,H 1,I8A)( +Q1(% �(>G( '( e) +Q �>G @)+HJ#(.

%(CN9 M. MT>H ,.P_Value0$C\T %& &>\T>912/
%(CN9 1,E +QP_Value'(05/0U%V.C\3,. +H/*R1,\E

&%(CG &>T$ 4I8A:2Q %>;P9 +<�89 $& @<..

4-5-/3-7E)0" jA4 5! /.')\ ](#I3
*,2Q <? M; %>a/C\3 *,<. V<G +H0C\9 v,\!G( W(+\.
LUR1,I8A\\)( '( e\\) +\\Q �(+\\a( %& (C\\8.(%(C\\N9 ,\\Q

0$C\\T %& &>\\T>9 W,\\Q+<�8914\\p58m9 W,\\Q+K,. %&
C)&+E M:#,k9.O$% '( 1&,p8#( ,. qr#*><#+E% W,Q
O$% $ MG,EC"f$ />\5T M\. $% &$%$ /vC\h M\. vCh W,Q

0C9 M. xN6 M. $% �PBn]K %& 1C")bR $& @)( W',#
(&+? %,\\-.C\\3 M\\8`.0$C\\TW,\\Q13/14$15{),\\8G

0C9 v,!G( '( no,BLUR49 *,FG (%C"Q&.

0$CT12.1C")bR @<. 4I8A:2Q4E&>DR +. +^u9 W,Q+<�89 ,. i5[9 X(%j $ @.+; C<A;(>G>9 W,Q

G')0G')0)(5COP_ValuePM10P_Value

G>7A9445/0009/0369/0035/0
8["o4462/0007/0527/0002/0
%(&(W–%,!HW407/0019/0391/0-024/0

9,�G4013/0945/0023/0897/0
,ZKWV:#203/0-258/0298/0092/0

+.%,;W=(%(4

n2B$nNG075/0677/0246/0168/0
K(+H d!B<eK(+H<e569/0001/0463/0007/0
�,pH%(�,pH%(332/0-041/0037/0778/0
[2T<J[2T<J555/0002/0472/0-006/0

1(+E%V.410/0-018/0071/0-694/0
5o( 1(%4537/0-001/0126/0485/0 1(%
6+K 1(%4175/0-331/0031/0897/0
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0$CT13.0C9 4p<o>H %,9R

Std. Error Adjusted R2 R2 1C")bR
07/1 47/0 55/0 @.+; C<A;(>G>9
756/12 623/0 685/0 i5[9 X(%j

0$CT14.@.+; C<A;(>G>9 1C")bR W(+. 4G><#+E% x)(+=
Standardized

Coefficients Unstandardized Coefficients
Sig. t

Beta Std. Error B
0C9 W,Q+89(%,?

000/0 13/3 671/0 64/3 C:9 '( �+6�
000/0 09/4 546/0 000/0 1/12E-03 e<K(+H d!B
025/0 98/3 237/0 628/0 6/29E-05 J<[2T
012/0 69/2- 263/0- 503/1 -5/44E-05 �,pH%(
029/0 28/2- 379/0- 284/0 -6/42E-04 45o( 1(% '( M5o,K
038/0 18/2- 246/0- 468/0 -3/42E-04 1(+E%V. '( M5o,K

0$CT15.i5[9 X(%j 1C")bR W(+. 4G><#+E% x)(+=
Standardized
Coefficients Unstandardized CoefficientsSig. t

Beta Std. Error B
0C9 W,Q+89(%,?

000/0 46/13 01/8 76/95 C:9 '( �+6�
001/0 861/3 396/0 026/0 1/0 e<K(+H d!B
006/0 96/2- 385/0- 002/0 001/0- J<[2T
045/0 095/2 582/0 40/5 98/10 48["o
001/0 728/3- 341/0- 93/1 2/7- &(W%(\W%,!H

Mg.(%W,Q)1($)2(/J\#& M. 4G><#+E% Xb&,[9
%& i5[9 X(%j $ @.+; C<A;(>G>9 1C")bR $& W(+. 1C9R

49 *,FG (% %,-. n]KC"Q&.
Mg.(%)1(

CO / / * Traffic / * Population

/ * Elevation / * dis _ majorroad

/ * dis _ highway

  

  

 

 ! !

" "

"

3 5
4 4
4

3 64 1 12 10 6 29 10
5 44 10 6 42 10
3 42 10
  

  !"#$)2(  
PM / / *Traffic / *Population

/ *industrial / *Edari _ Tejari
 ! "

! "
10 95 76 0 1 0 001

10 98 7 2  

5- !"#$  %&"'  
     " %&'() *# +,'-(.# '"    /.,    012) *# +345      /16-67 8'19
     :34 ;  )#*;$ 8#<9LUR  =4 >         +$'1?# @&* ,$#<4  " A#<B
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