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%&'($)*$+,--./01,2$3.45..2$0.-,6,/$,7180/$49&8:2.66$02;$2<=3.-$
8,28.24-01,2$>?0-18/.6@AB($#9.$2<=3.-$8,28.24-01,2$8,--.67,2;6$
4,$49.$70-18/.$6&C.$=,-.$4902$D(E$F=($$
>A.G$702./B$0.-,6,/$,7180/$49&8:2.66$04$HHD$2=
>I&'94$702./B$0.-,6,/$,7180/$49&8:2.66$04$JKD$2=(

!"#$#%&'$()*%)+,-+.'$,),/)+0(&"+1$,23456#)'4+,7*%#/+,6)'$8#*,3+#&+9#$#:+;#7#3+
I&60$L,C050M$I&60$%<N&=,4,M$IO,:,$%<20;0M$P0:,4,$QRSTU L0-0$V,=.2W6$R2&X.-6&4O

$!.-,6,/$&6$,2.$,Y$49.$0'.246$4904$&2Z<.28.6$04=,679.-&8$.2X&-,2=.24($!&-$7,//<1,2$80<6.;$5&49$0.-,6,/$02;$'06.,<6$8,=7,2.246$&6$'.[2'$5,-6.$&2$!6&0$&2$7906.$5&49$49.$-07&;$
.8,2,=&8$;.X./,7=.24$2,50;0O6($T4$&6$'.2.-0//O$8,28.-2.;$03,<4$4-0263,<2;0-O$0&-$7,//<1,2$04$49.$/..$6&;.$,Y$0$-.=,4.$-.'&,2$&2$0;;&1,2$4,$0$/,80/$.=&66&,2$6,<-8.($T4$&6$49.-.Y,-.$
&=7,-4024$4,$=,2&4,-$49.$0.-,6,/$X0-&01,2$04$49.$/,5.-$04=,679.-.$5&49$9<=02$081X&1.6$&2$70-18</0-($T2$49&6$707.-M$5.$69,5$49.$-.6</46$,Y$49.$;040$020/O6.6$306.;$,2$49.$
,36.-X01,2$5&49$6<2$79,4,=.4-OM$60=7/&2'M$02;$.O.$,36.-X01,2(

<6)'$8#*,3+=#&#

=#&#+#3#/>)()+#34+?')2/&)

@AB+92C6'$+%,3%'3&$#*,3+8)D+C#))+%,3%'3&$#*,3$ $%&'<-.$\$69,56$49.$1=.$6.-&.6$,Y$49.$2<=3.-$
8,28.24-01,2$Y,-$49.$70-18/.$6&C.$3&2$Y-,=$D(E$4,$\(D$$$
02;$49.$=066$8,28.24-01,2$Y-,=$?P\(]$Y,-$03,<4$$$$$$$$$$$$$
0$O.0-$Y-,=$^$_.74.=3.-$\D^E$4,$E^$P0-89$\D^]($$$$$$$
%-,=$%&'($\M$5.$802$6..$4904$3,49$0.-,6,/$7-,7.-1.6$$$
90X.$6&=&/0-$X0-&01,26$.X.2$49,<'9$49.O$0-.$2<=3.-$$$
02;$=066$8,28.24-01,26$Y,-$6=0//.-$70-18/.6($
$%&'<-.$E$69,56$49.$8,--./01,2$3.45..2$49.$2<=3.-$$$$
02;$=066$8,28.24-01,26$306.;$,2$49.$;040$6.4$69,52$$$$$
&2$%&'($\($%-,=$%&'($EM$5.$802$6..$4904$49.$8,--./01,2$&6$
',,;$5&49$49.$8,--./01,2$8,.`8&.24$,Y$D(J^($!6$0$-.6</4M$
&4$&6$Y,<2;$4904$49.$"?+$=.06<-.=.24$&6$8,26&64.24$4,$
?P\(]M$59&89$Y<-49.-$066<-.6$4904$5.$802$.61=04.$
04=,679.-&8$.2X&-,2=.24$,X.-$49.$0-.0$4904$8,240&26$$$
49.$45,$6&4.6($

%&'($^*$#9.$,36.-X01,2$6&4.6($#9.$7,&24$!$M$
aM$02;$+$8,--.67,2;$4,$49.$L0-0$V,=.2W6$
R2&X.-6&4O$6&4.$>EHbL$^E]bcBM$L0-0$
=.4.,-,/,'&80/$,36.-X04,-O$>EHbL$^E]bcBM$
02;$0&-$7,//<1,2$=,2&4,-&2'$6401,2$>EHbL$
^E]bcB$&2$L0-0($#9.$;&64028.$&6$03,<4$KED$=$
3.45..2$!$02;$a$59&/.$&4$&6$03,<4$J$:=$
3.45..2$!$02;$+(

%&'($\*$#&=.$6.-&.6$,Y$2<=3.-$8,28.24-01,2$>?0-18/.6@AB$02;$=066$8,28.24-01,2$>F'@=EB($
#9.$2<=3.-$8,28.24-01,2$8,--.67,2;6$4,$6=0//.-$70-18/.6$Y-,=$D(E$4,$\(D$F=$5&49$"?+$
=.06<-.=.246M$59&/.$49.$=066$8,28.24-01,2$&6$Y,-$6=0//.-$70-18/.6$/.66$4902$\(]$F=($#9.$
/.G$02;$-&'94$,-;&204.6$6402;$Y,-$8,==,2$/,'0-&49=$,Y$49.$2<=3.-$8,28.24-01,2$>-.;$7/,46B$
02;$49.$=066$8,28.24-01,2$>3/<.$7/,46BM$-.67.81X./O($#9.$0368&660$69,56$=,2496$Y-,=$$$$$$$$$$
^$_.74.=3.-$\D^E$4,$E^$P0-89$\D^](

%&'($E*$!$680d.-$7/,4$3.45..2$2<=3.-$
8,28.24-01,2$>?0-18/.6@AB$02;$=066$
8,28.24-01,2$>F'@=EB$5&49$49.$60=.$
;040$6.4$69,52$&2$%&'($\(

%&'($H*$#&=.$6.-&.6$,Y$49.$2<=3.-$8,28.24-01,2$02;$
X&6&3&/&4O$Y-,=$_.74.=3.-$\D^E$4,$P0-89$\D^]($#9.$$
/.G$02;$-&'94$,-;&204.6$69,5$49.$2<=3.-$
8,28.24-01,2$>?0-18/.6@AB$02;$X&6&3&/&4O$>:=BM$
-.67.81X./O($#9.$0368&660$&6$=,249($T4$&6$2,4.;$4904$$
49.$X0/<.6$0-.$0--02'.;$&2$-.X.-6.$&2$49.$-&'94$0e&6(

$T4$&6$&=7,-4024$4,$&2X.61'04.$49.$-./01,269&7$3.45..2$0.-,6,/$02;$X&6&3&/&4O$3.80<6.$6,/0-$/&'94$680d.-&2'$3O$
0.-,6,/$=0&2/O$0f.846$4,$X&6&3&/&4O$&2$49.$4-,7,679.-.$ ^ ($
$$%-,=$%&'($HM$O,<$802$6..$4904$49.$2<=3.-$8,28.24-01,26$Y,-$49.$6=0//.-$70-18/.6$6<89$06$D(E$4,$D(] g $M$D(]$
4,$^(D$ h M$02;$^(D$4,$\(D$ i F=$69,56$6&=&/0-$X0-&01,2$4,$X&6&3&/&4O$ j $59&/.$49.$2<=3.-$8,28.24-01,26$Y,-$
/0-'.-$70-18/.6$6<89$06$\(D$4,$](D$$ $02;$=,-.$4902$](D$ F=$;,.6$2,4$2.8.660-&/O$69,5$6&'2&k8024$
8,--./01,2$,2$0$=,249/Ol0X.-0'.$306&6($

E3&$,42%*,3

$%&'<-.$]$69,5$0$1=.$6.-&.6$,Y$49.$0.-6,/$,7180/$49&8:2.66$04$49.$50X./.2'496$,Y$HHD$2=$02;$JKD$2=$89022./6$
5&49$70-18/.$2<=3.-$8,28.24-01,2($#9.$0.-,6,/$,7180/$49&8:2.66$'.2.-0//O$906$/0-'.-$X0/<.6$04$HHD$2=$$$$$$$$$$$$$$
50X./.2'49$4902$JKD$2=M$59&89$&2;&804.6$4904$6=0//.-$70-18/.6$;,=&204.;$&2$49.6.$,36.-X01,26($
$%&'<-.$)$69,56$49.$680d.-$7/,46$3.45..2$49.$0.-,6,/$,7180/$49&8:2.66$02;$49.$2<=3.-$8,28.24-01,2$,2$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
0$/,'0-&49=&8$680/.($!6$0$-.6</4M$49.$8,--./01,2$8,.`8&.246$0-.$D(J\$02;$D(Km$Y,-$49.$0.-,6,/$,7180/$49&8:2.66$$$$$$$$$$$$$$$$$$$$$$
04$HHD$2=$02;$JKD$2=M$-.687.81X./O($#9.$9&'9$8,--./01,2$&2;&804.6$4904$06$49.$0.-,6,/$2<=3.-$8,28.24-01,2$$$$$$$$$$$$$$$$$$$$
&2$49.$/,5.-$04=,679.-.$&28-.06.6M$49.$8,/<=20-$0.-,6,/$,7180/$49&8:2.66$&28-.06.6$06$0$59,/.($$

 0

 50000

 100000

 150000

 200000

 250000

 300000

-10  0  10  20  30  40  50  60

N
um

be
r (

Pa
rti

cl
es

/L
)

PM2.5 (µg/m3)

101

102

103

104

105

106

2014/01 2014/07 2015/01

 0

 10

 20

 30

 40

 50

 60

Nu
mb

er 
(P

art
icl

es
/L) Visibility (km)

Month

Visibility
0.3 µm

0.5 µm
1.0 µm

2.0 µm
5.0 µm

<6)'$8#*,3+7'$(,4 F#$*%/'+)(G'+6(3+@HCB

!<'<64$\D^E$l$_.74.=3.-$\D^H no$D(EM$no$D(]M$no$D(KM$no$^(DM$no$\(DM$no$](D

"84,3.-$\D^H$l no$D(EM$no$D(]M$no$^(DM$no$\(DM$no$](D

#03/.$^($"?+$70-18/.$6&C.$3&2$Y,-$,36.-X01,2$7.-&,;(

$T2$49&6$64<;OM$5.$=0;.$0$8,--./01,2$020/O6&6$5&49$Y,<-$:&2;6$,Y$;040$6.46$&2$4.-=6$,Y$0.-,6,/$5&49$6<2$$$$$$$$$$$$$
79,4,=.4.-M$"?+M$?P\(]M$02;$X&6&3&/&4O$4,$&2X.61'04.$49.$890-084.-&6186$,Y$04=,679.-&8$.2X&-,2=.24$&2$L0-0($$$$$$$$$$$$$$
T4$&6$&=7,-4024$4,$8,2k-=$49.$8,26&64.28O$0=,2'$49.$0.-,6,/$7-,7.-1.6$3.80<6.$49.6.$'-,<2;l306.;$$$$$$$$$$$$
,36.-X01,26$0-.$80--&.;$,<4$04$.089$6&2'/.$/,801,2$&2$49.$L0-0$306&2($V.$8,</;$.61=04.$59.49.-$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
49.$,36.-X01,26$-.7-.6.24$49.$890-084.-&6186$,Y$0.-,6,/$&2$L0-0$306&2$306.;$,2$49.$;&f.-.24$:&2;6$,Y$=.06<-.=.246(

$#03/.$\$6<==0-&C.6$49.$8,--./01,2$8,.`8&.246$Y,-$49.$;040$6.4$
69,52$&2$%&'($H($%-,=$#03/.$\M$O,<$802$.06&/O$6..$4904$49.$6=0//.-$
70-18/.6M$49.$9&'9.-$2.'01X.$8,--./01,26($!6$0$-.6</4M$&4$&6$
6<''.64.;$4904$49.$X&6&3&/&4O$&6$6.26&1X.$4,$6=0//.-$70-18/.6$-049.-$
4902$/0-'.-$,2.6($

F#$*%/'+)(G'+6(3+@HCB !,$$'/#*,3+%,'I%('3&

D(E$4,$D(]$F= lD()m

D(]$4,$^(D$F= lD()H

^(D$4,$\(D$F= lD(]^

\(D$4,$](D$F= lD(HD

no$](D$F= lD(E^

#03/.$\*$+,--./01,2$8,.`8&.24$3.45..2$70-18/.$6&C.$02;$X&6&3&/&4O(

@JB+92C6'$+%,3%'3&$#*,3+8)D+8()(6(/(&>

!"
#

%&'($]*$#&=.$6.-&.6$,Y$0.-,6,/$,7180/$49&8:2.66$02;$2<=3.-$
8,28.24-01,2$Y-,=$P0-89$\D^H$4,$P0-89$\D^]($#9.$/.G$02;$
-&'94$,-;&204.6$0-.$0.-,6,/$,7180/$498&:2.66$>!"#B$02;$49.$
2<=3.-$8,28.24-01,2M$-.67.81X./O($#9.$3/<.$02;$,-02'.$7/,46$
0-.$,7180/$49&8:2.66$04$50X./.2'9496$,Y$HHD$2=$02;$JKD$2=M$
-.67.81X./O($#9.$3/08:$7/,4$&6$49.$2<=3.-$8,28.24-01,2(

+,28/<;&2'$-.=0-:6
V.$90X.$=0;.$,7180/$,36.-X01,26$&2$4.-=6$,Y$0.-,6,/$7-,7.-1.6$5&49$6<2$79,4,=.4-O$02;$0&-$60=7/&2'$$$$$$$$$$$$$
,7180/$70-18/.$8,<24.-$>"?+B$Y,-$=,-.$4902$0$O.0-$04$L0-0$V,=.2p6$R2&X.-6&4O$>LVRB$6&4.$&2$L0-0($$
¥! +,=70-&6,2$,Y$49.$70-18/.$2<=3.-$8,28.24-01,2$5&49$49.$?P\(]$=066$8,28.24-01,2$-.X.0/6$4904$49.$3,49$
8,28.24-01,26$0-.$9&'9/O$8,--./04.;M$.X.2$49,<'9$49.$3,49$6&4.6$0-.$050O$Y-,=$.089$,49.-$3O$6.X.-0/$:&/,=.4.-6($

¥! #9.$8,=70-&6,2$3.45..2$X&6&3&/&4O$02;$49.$2<=3.-$8,28.24-01,2$6<''.646$4904$X&6&3&/&4O$-.;<8.6$06$6=0//.-$
70-18/.6$;,=&204.;$&2$49.$/,5.-$04=,679.-.($

¥! T4$&6$3.d.-$4,$=0:.$6<2$79,4,=.4-O$,36.-X01,2$4,$&2X.61'04.$0.-,6,/$/,0;&2'$&2$0$X.-180/$04=,679.-&8$8,/<=2$
<2;.-$0$8/.0-$6:O$8,2;&1,2($T4$&6$Y,<2;$4904$49.$8,--./01,26$0-.$0/6,$9&'9$3.45..2$49.$X.-180/$0.-,6,/$/,0;&2'$$$$
02;$49.$2<=3.-$8,28.24-01,2$&2$49.$/,5.-$04=,679.-.($

$!6$0$-.6</4$,Y$64016180/$;040$020/O6.6M$&4$&6$Y,<2;$4904$-./01,269&7$0=,2'$49.6.$,36.-X01,26$&6$8,26&64.24$4,$.089$
,49.-$06$0$59,/.$02;$5.$90X.$6=0//.-$70-18/.6$&2$L0-0($#904$&6M$,<-$,36.-X01,26$5&49$6<2$79,4,=.4-O$02;$0&-$
60=7/&2'$0-.$<6.Y</$4,$=,2&4,-$49.$04=,679.-&8$8,2;&1,2$04$L0-0($V.$5&//$8,212<.$49.$,36.-X01,26$Y,-$49.$
X0/&;01,2$,Y$604.//&4.$-.=,4.$6.26&2'$7-,;<846M$Y,-$.e0=7/.M$5&49$=.4.,-,/,'&80/$Y084,-6$6<89$06$-./01X.$9<=&;&4OM$
5&2;M$4.=7.-04<-.M$02;$6,$,2$&2$Y<4<-.(

I.Y.-.28.6
!8:2,5/.;'=.246 $#9.$?P\(]$;040$0-.$7-,X&;.;$3O$L0-0$8&4O$90//(

^ q02&./$S08,3M$\D^D*$!2$T24-,;<81,2$4,$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
!4=,679.-&8$+9.=&64-O($"eY,-;$R2&X.-6&4O$?-.66(

$V.$=0;.$02$,36.-X01,2$,Y$6<2$79,4,=.4-O$02;$0&-$60=7/&2'$<6&2'$PT+I"#"?_$TT$>_,/0-$A&'94$T28(B$02;$"7180/$?0-18/.$+,<24.-$>QIl^\!$,-$Q+l]\M$IT"L$T28(r$9.-.0G.-$"?+BM$-.67.81X./O($
$

¥! #9.$PT+I"#"?_$TT$,36.-X.6$0.-,6,/$,7180/$49&8:2.66$>!"#B$<2;.-$0$8/.0-$6:O$8,2;&1,2$5&49$49.$kX.$67.84-0/$302;6*$EJDM$HHDM$)KDM$JKDM$02;$mHD$2=($#9.$0.-,6,/$,7180/$49&8:2.66$s$
>!"#B$&6$;.k2.;$&2$49.$Y,//,5&2'$.e7-.66&,2*$Tt@TtDo.e7>ls@uDBM59.-.$Tt$02;$Tt$0-.$&--0;&028.6$04$6<-Y08.$02;$4,7$,Y$49.$04=,679.-.($uD$&6$0$8,6&2.$,Y$6,/0-$C.2&49$02'/.($$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
#9.$,36.-X01,2$506$&2&104.;$Y-,=$%.3-<0-O$\D^H($

$

¥! #9.$"?+$.61=04.6$49.$2<=3.-$8,28.24-01,2$Y,-$70-18/.$6&C.$3&26$&2$;&0=.4.-$,Y$49.$,7180//O$.v<&X0/.24$679.-.*$=,-.$4902$D(EM$D(]M$D(KM$^(DM$\(DM$02;$](D$F=$5&49$QIl^\!$Y-,=$!<'<64$
\D^E$4,$_.74.=3.-$\D^Hr$=,-.$4902$D(EM$D(]M$^(DM$\(DM$02;$](D$F=$$5&49$Q+l]\$Y-,=$"84,3.-$\D^H$>#03/.$^B($T4$=.06<-.6$49.$&24.26&4O$Y,-$6&;.$680d.-&2'$;&-.81,2$5&49$/06.-$,Y$
50X./.2'49$KJD$2=($#9.$,36.-X.;$&24.26&4O$02;$7</6.$2<=3.-$,Y$49.$680d.-.;$/06.-$8,--.67,2;$4,$70-18/.$6&C.$02;$&46$2<=3.-$8,28.24-01,2M$-.67.81X./O($$

$

$#9.$3,49$,36.-X01,26$0-.$6&=</402.,<6/O$80--&.;$,<4$04$\$?P$S0702$_402;0-;$#&=.$.X.-O$5..:$;0O$306&80//O$04$49.$80=7<6$,Y$L0-0$V,=.2W6$R2&X.-6&4O$>EHbLM$^E]bcM$mD$=$06/B$$
$

¥! P&2&64-O$,Y$c2X&-,2=.24$>P"cB$,36.-X.6$8,28.24-01,2$,Y$?0-18</04.$P0d.-$>?P\(]B$&2$49.$04=,679.-.$$
$$$$$$6<89$4904$49.$70-18/.$6&C.$&6$2,4$/0-'.-$4902$\(]$=&8-,2$04$5.64.-2$0&-$7,//<1,2$=,2&4,-&2'$6401,2$&2$L0-0$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$$$$$$>EHbL$^E]bcB($#9.$6401,2$&6$050O$Y-,=$49.$,36.-X01,2$6&4.$04$L0-0$V,=.2p6$R2&X.-6&4O$3O$03,<4$.&'94$:&/,=.4.-6($$
$$$$$$#9.$,36.-X01,2$Y-.v<.28O$&6$\H$1=.6$0$;0OM$&(.(M$.X.-O$,2.$9,<-($
$

¥! $S0702$P.4.,-,/,'&80/$!'.28O$>SP!B$=0:.6$X&6&3&/&4O$,36.-X01,2$04$L0-0$,36.-X04,-O$>EHbL$^E]bcB($
$$$$$$w&6&3&/&4O$-.7-.6.246$04=,679.-&8$4<-3&;&4O$06$0$;&64028.$&2$:&/,=.4.-$6<89$4904$5.$802$6..$,3N.846$$
$$$$$$04$6<-Y08.$49-,<'9$49.$04=,679.-.($#9.$,36.-X01,2$&6$80--&.;$,<4$&2$m$!PM$E$?PM$02;$m$?P$$
$$$$$$S0702$_402;0-;$#&=.$02;$49.$;040$0-.$0X0&/03/.$,2$49.$SP!p6$5.3$70'.($
$$$$$$#9.$,36.-X04,-O$&6$050O$Y-,=$49.$R2&X.-6&4O$3O$KJD$=( $
$$

@KB+92C6'$+%,3%'3&$#*,3+8)D+#'$,),/+,7*%#/+&"(%L3'))
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