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"OvDUy q=@ |=tO w u}}=B O=@ CaQU w |@Uv C@ w]Q =@ |=yRwQ =@ Q_=vDt 'AOD

C=QP C_re |Q}oxR=Ov= w l}DBwv}U |=yx=oDU}= |v=mt `} RwD |xWkv "1 pmW
"u=QyD QyW QO jrat

|xar=]t QO &Ovvm|t |Q}oxR=Ov= Q=@ l} Ca=U 3 Qy =Q |U=vW=wy |=yQDt=Q=B
|=ypOt KqY= CyH 15 w 12 Ca=U wO |=Q@ |wH |=yxO=O u}ov=}t R= Q[=L

"CU= xOW xO=iDU= |Q=t;

pOt |xaUwD "3"2
Q[=L |xar=]t QO 'Q}N= C=ar=]t QO |]N \qDN= Q=F; pOt |x�=Q= x@ xHwD =@
K]U QO jrat C=QP C_re |v}@V}B QO ?wr]t |OQmrta x@ |@=}CUO CyH
xOWxO=O xaUwD |]N \qDN= Q=F; pOt "CU= xOW xO=iDU= QwmPt pOt R= 'u}tR

%CU= xOW x�=Q= 1 |xrO=at QO Q[=L VywSB QO
PMij = (�+ Uj) + � � Tempij + Vj �AODij

+Wj �RHij + "ij ; Uj � N(0; D1); Vj � N(0; D2);

Wj � N(0; D3) (1)

'AODij 'Tempij w s)=j RwQ w i C}=U QO PM10 C_re pmij 'u; QO xm
i C}=U QO |@Uv C@ w]Q w jrat C=QP |m}DB= jta Q=Okt '=tO ?}DQD x@ RHij

Vj w C@=F ?}W � 'sOvQ w C@=F -=O@t R= ZQa ?}DQD x@ Uj w � "CU= s)=j RwQ w
'"ij � N(0; �2) QwmPt |x]@=Q QO "OvDUy Q_vOQwt QDt=Q=B sOvQ ?}W Wj w
pw] QO\UwDt Q}O=kt hQat 'C@=F?}=Q[ "CU= s)=j RwQ w iC}=U QO =]N CQ=@a
QO =yQDt=Q=B |xv=RwQ C=Q}}eD Q}F-=D sOvQ ?}=Q[ xm |r=L QO &OvDUy xar=]t |xQwO
w C@=F ?}=Q[ uOW XNWt R= TB "OvyO|t u=Wv =Q PM10 �AOD |x]@=Q
?} Q[ R= u; OQmrta |UQQ@ w |HvUQ=@Da= CyH 'pOt |}=yv pmW u}}aD w sOvQ
xm CU= xOW xO=iDU= 17�RMSE� =]N C=a@ Qt u}ov=}t QPH w 16�R2� u}}aD

%CU= xOW x�=Q= 3 w 2 |=yxrO=at QO ?}DQD x@

R2 = (

P
i

[ŷi � �̂yi)� (yi � �yi)]

(
P
i

[(ŷi � �̂yi)2 � (yi � �yi)])0 5 )2 (2)

|Q}oxR=Ov= PM10 u}ov=}t w xOW|Q}oxR=Ov= PM10 Q}O=kt?}DQD x@ '�y w y 'u; QO xm
"OvDUy xOW|v}@V}B PM10 C_reu}ov=}t wC_rehQat �̂y w ŷ|=yQ}eDt w xOW

RMSE =

sP
i

(predictedi � observedi)2

n
(3)
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C_re p@=kt QO pOt \UwD xOW|v}@V}B jrat C=QP C_re Q=Owtv "3 pmW
"xOWxOy=Wt

"2009 p=U QO xOW|v}@V}B w xOWxOy=Wt jrat C=QP C_re C=Q}}eD "4 pmW

jta |=yxO=O R= Q[=L |xar=]t QO "CU= xO=O Q=Qk u=QoWywSB Q=}DN= QO =Q K]U
x@ |U=vW=wy |=yQDt=Q=B w T}Owt |xOvHvU R= xOt; CUOx@ jrat C=QP |m}DB=
u=QyD QyW QO jrat C=QP C_re |v}@V}B CyH |]N \qDN= Q=F; pOt x=Qty
x@ C@Uv \qDN= Q=F; pOt xm CU= xO=O u=Wv u}W}B C=ar=]t "CU= xOW xO=iDU=
C_re QO OwHwt C=Q}}eD h}YwD QO |QDq=@ |}=v=wD '|]NQ}e w |]N uw}UQoQ
xOW|Qw;`tH |=yxO=O |xawtHt Q@ pOthrDNt |=ypmW [10w7]"OQ=O jrat C=QP
hrDNt |=yQ}eDt Q}F-=D w OW xO=O VR=Q@ |U=vW=wy |=yQDt=Q=B w AOD pt=W
hrDNt C=@}mQD |wQ Q@ xOWs=Hv= C}U=UL R}r=v; "OW |@=} RQ= pOt OQmrta QO
C@ w]Q w =tO QDt=Q=B wO xm CU= u; R= |m =L pOt QO xO=iDU=OQwt |=yQDt=Q=B
CU= xO=O u=Wv G}=Dv u}vJty "OvQ=O |QDQF-wt Vkv 'pOt OQmrta Ow@y@ QO |@Uv

jrat C=QP |m}DB= jta OwHw =@ |=yRwQ |=Q@ |wH |=yQ}eDt s=QowDU}y "2 pmW
"�|r=NwD� jrat C=QP |m}DB= jta uwO@ w �QBwD�

u=Wv =Q Cr=L wO QO |wH |=yQ}eDt s=QowDU}y Q=Owtv xm 2 pmW QO ẁ[wt u}=
|=Q@ jrat C=QP C_re u}ov=}t xm CU= QmP x@ sRq "CU= xOy=Wt p@=k 'OyO|t

"CU= (SD = 33 64�g=m3) 77 95�g=m3 ?NDvt x=oDU}= 10

pOt |v}@V}B "2"3
K]U 'xOWxO=iDU= |=yQDt=Q=B '|O=yvW}B pOt QO xm OyO|t u=Wv pY=L G}=Dv
QwmPt |=yQDt=Q=B R= xO=iDU= Qt= u}= xm (p < 0 05) OvQ=O |rw@k p@=k |Q=O=vat
G}=Dv "Ovm|t x}HwD K]U QO jrat C=QP C_re |v}@V}B CyH =Q pOt QO
Cr=L wO |=Q@ jrat C=QP C_re u}tND QO \qDN= Q=F; pOt OQmrta x@ \w@ Qt
xOWxO=O xaUwD pOt "CU= xOW xO=O u=Wv 3 pmW QO |HvUQ=@Da= w |R=UpOt
OQ=O =Q K]U QO jrat C=QP C_re QO OwHwt C=Q}}eD �77 h}YwD |}=v=wD
?} Q[ u}vJty "�RMSE = 16 19�g=m3 'R = 0 88 w R2 = 0 77�
xOW u}}aD 0 61 |HvUQ=@Da= Ov}=Qi |] Q_vOQwt |v=tR |xR=@ |=Q@ pOt u}}aD

"�RMSE = 18 25�g=m3 w R = 0 78 'R2 = 0 61� CU=
x@ \w@ Qt p=U l} QO |}xQ=wy=t |=yxO=O �90 R= V}@ xmv}= x@ xHwD =@
|v}@V}B QO xOWxO=O xaUwD pOt OQmrta 'OvDUy R}}=B w u=DU@=D 'Q=y@ |=ypYi
xm Qw]u=ty "CU= xU}=kt w u}}aD p@=k xOWQmP pwYi |] jrat C=QP C_re
u}tND CyH |QDq=@ |}=v=wD 'xOWxO=O xaUwD pOt 'OwW|t xOy=Wt 4 pmW QO
pOt "OQ=O u=DU@=D pYi x@ C@Uv R}}=B w Q=y@ pYi wO QO jrat C=QP C_re
OQ=O RMSE = 15 40�g=m3 =@ R}}=B pYi QO =Q OQmrta u} QDy@ |O=yvW}B
Vy=m OwHw =@ xD@r= "OUQ|t 19 3�g=m3 x@ u=DU@=D pYi |=Q@ Q=Okt u}= xm
pOt OQmrta u=vJty 'u=DU@=D pYi QO jrat C=QP C_re |v}@V}B QO pOt CkO

"CU= ?U=vt w u=v}t]= p@=k K]U QO jrat C=QP C_re |v}@V}B QO

|Q}oxH}Dv "4
u}}=B |xv} Ry w q=@ ,=D@Uv |v=tR w |v=mt VWwB =@ QwO R= VHvU VwQ R= xO=iDU=
QO jrat C=QP C_re u}tND CyH ?U=vt |WwQ '|v}tR |=yV}=B x@ C@Uv

16



3/
1|

xQ=t
W'

34
�2

|xQ
wO'

�13
97

R}}=B
�h

}QW
u=Qt

a|
UOv

yt "OwW s=Hv= R}v |v=tR |xQwO l} |=Q@ |HvUQ=@Da= u}= 'OQmrta QDy@
CyH |Q=t; |=ypOt R= xO=iDU= EL@ QO xOWs=Hv= lOv= C=ar=]t x@ xHwD =@
xO=iDU= '|}xQ=wy=t |=yxO=O R= |Q}oxQy@ =@ K]U QO jrat C=QP C_re |v}@V}B
|OQ@ Q=m |rOt '|r@k C=ar=]t x@ C@Uv QD?U=vt |v=mt Kw[w =@ AOD QDt=Q=B R=
pOt |Q}oxQy@ x@ xHwD =@ "CU= xO=O xH}Dv =Q u=QyD QyW QO C_re u}tND CyH
\}=QW xm u=Q}= QO |k]=vt |=Q@ pOt u}= 'AOD w |U=vW=wy |=yQDt=Q=B R= QwmPt
|=wy w ?; xm |}=yQyWuqm p=Ft |=Q@� OvQ=O x@=Wt |=yxOv}q; `@=vt w |}=wy w ?;
u=Wv G}=Dv "CU= xO=iDU= p@=k R}v �OvQ=O pkv w ptL sm =QDt |xm@W w lWNxt}v
CyH `} QU w |O=YDk= |WwQ u=wvax@ Ov=wD|t QwO R= VHvU VwQ xm CU= xO=O

"OwW xO=iDU= jrat C=QP C_re u}tND

|m}DB= jta QDt=Q=B Ovv=ty 'u; |xv=RwQ C=Q}}eD x@ xHwD =@ |@Uv C@ w]Q QDt=Q=B xm
?} Q[ "OwW xO=iDU= |}=yv pOt QO 'QF-wt sOvQ Q}eDt u=wvax@ O}=@ jrat C=QP
Ov}=Qi |] xOW |Q}oxR=Ov= w xOW|v}@V}B C_re Q}O=kt u}@ xOWx@U=Lt u}}aD
|=yxO=O u}@ pw@k p@=k VR=Q@ |xOvyOu=Wv xm 'CU= xOW OQw;Q@ 0 77 |R=UpOt
xOWxO=O xaUwD pOt `]=kDt|HvUQ=@Da=G}=Dv "CU= xOW|v}@V}B w xOW|Q}oxR=Ov=
C_re QO OwHwt C=Q}}eD R= �61 h}YwD |}=v=wD 'pY=L pOt xm OyO|t u=Wv R}v
|xOW|v}@V}B Q}O=kt |rYi |UQQ@ "OQ=O =Q V}=B |=yx=oDU}= QO jrat C=QP
OQ=O R}}=B pYi QO =Q OQmrta u} QDy@ '|O=yvW}B pOt xm CU= xO=O u=Wv C_re
|v=mt |HvUQ=@Da= QO xmv}= x@ xHwD =@ xD@r= "(RMSE = 15 40�g=m3)
|UQQ@ |=Q@ CU= QDy@ 'OQ}o|t Q=Qk |R=UpOt R= GQ=N C}=U l} xrLQt Qy QO

=yCWwv=B
1. particulate matter
2. aerosol optical depth
3. PM2 5
4. MODIS
5. MISR
6. mean relative error
7. PM10
8. linear mixed e�ect model
9. total suspended particles
10. Terra
11. Aqua
12. atmosphere
13. http://ladsweb.nascom.nasa.gov/
14. air quality control company
15. relative humidity
16. coe�cient of determination
17. root mean square error
18. outlier
19. cross validation
20. overestimation
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