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Summary

Atmospheric visibility is an important parameter that can affect human activities as well
as being a good indicator of the air pollution condition in urban areas. Hence its
monitoring is important for urban such areas as Tehran which often suffer from acute air
pollution episodes. Atmospheric visibility is closely related to the meteorological
conditions determined by local and regional factors such as topography, latitude,
closeness to water body, etc.

In this study, the atmospheric visibility for the years 2001-2011 at the Institute of
Geophysics, Tehran, including the effects of meteorological conditions such as rain, fog
and suspended dust on its variations were considered. The visibility and meteorological
data were obtained from Meteorology Organization of Iran and the air pollution data are
acquired from the air quality company of the municipalily of Tehran. In this ten-year
period, the mean annual visibility of this city was about 8.7 km while the seasonal
visibilities for spring, summer, autumn, and winter were 9.2, 9.7, 9.1, and 6.7 km,
respectively. The largest visibility occured in August (9.9 km) while the least one occured
in December (5.7 km). On the whole, the visibility was affected by rain, fog and dust
from which dust was more effective in reducing the visibility especially in winters in
which its frequent value was less than 3 km, and is less than the other periods. Also in
the cold season, the average visibility for relative humidities less than 60 percent
increased from 1 to 2 km. The average annual PM10 concentration for the years 2007-

2009, for which the whole data were available, was 68.9 ug/m3, with its maximum for
August and December.

The relationship between the visibilities and some other air pollution and
meteorological factors were also considered. The largest negative correlation between the
PM10 concentration and the visibility occured in spring and summer. This was due to the
fact that the moisture content of air in this period was more than that of the rest of the
year in this area. Moisture usually contributes to the formation of very fine urban aerosols
and also makes larger aerosols known as haze.

City of Tehran is in the vicinity of a high mountain range that induces a very marked
local circulation. This circulation is particularly marked in this area which is often away
from active mid-latitude storm tracks leading to calm conditions. This study showed that
as the daily wind turns from northerly katabatic to southerly anabatic during the morning
transition, the visibility deteriorates due to the movement of the more polluted air over the
station.

This study also showed that poor visibilities less than 3 km often occured with high
concentrations of PM10 in calm conditions over the city in which urban aerosols
dominate especially in winter, or when strong dusty winds prevail.

Keywords: Atmospheric visibility, dust, suspended particles, wind speed, daily
variations, Tehran



V. oA V) Wl Ve 0y55 o O, &S 5555 o8l 53 0Ty fge Jalse 5 (ST s Ol i

Flm Lalaglon Gl g ol 5 515 53 o sy

o Lo 5 03 05,5 53 Somr slaots VT
(SO,) STl sjf;w)fd:j 3] L;)lf o YT
Sy 5l i dzea S ,eb (COy) AnSTIes o S s
.Mﬁﬁa%bé@ﬁﬁ@gﬁﬁ)d)ﬁA{PM
slge g o3Il 5 5 (S Slapslsn) S D5 0
Sl s S Dl 6yl T euias LS ol
(black ol.:_w Uer ‘k:)‘J_:.:J “:JU.S)_‘A )‘ J_:‘Q)l_:ﬁ
<l,3 g (organic  carbon) g j o S ccarbon)
B 3334&?5‘@;\;;@\;,511)1\4 Sl .Sl
P . T . PP S PO S vy VB
Slaml o 53 e JSUS 0 ) 5 sl (slaesS s
o 5o 6oL sl sl g o PM Ol s e
Loy iley (Bl o adn din U Sy, i g 2L 4l
rlie 51y oo s 5 s e s S
s aals w3 ShCew Sl s (gldilate ( Jous
sr s o sba (Sl Dy bl 5 Cush ) 4wl
s 3 aals (lo BlewT (glay 53 Sl & slie
b sb e sl 55 5 e hSY u&sﬁulﬁ@|
.(6;@-&@)‘)}3&@)3)“}:}3%\“
L?U‘)Jﬂb@bﬁ‘ﬂj)-\a‘j&)%ﬁ);&
LS (6 S 505 1y Ol T &Ky 5 Ll e ghS
.(V“ch}lﬁ.:a)

o 4 s Sl D)3 5 S a5 S a3
j;)bbdlﬁ\_ug:,_w‘wj_?-).ﬁ.ﬁj_?-jﬁg:)bba)‘u\_")
sy ke 5 SaS1 ol 5l lg s T a8
(light extinction) ;45 (&gl Col 5 dias [ialS |,
.(V"ch}lﬂ:ﬁ).&f’j&

dodde )
e &G adis 6l 0Ll ot U156l b
2Ly 3 e S s edalie ol ia Lo
s hae 1y3 o T J2l 31 0T Sl eslizul L &
(sl et [ g S o300 1 5al 3 eslizul &5
Dbty L5 S S5l pas bi ens Gl 3 (2
S 3 6, S5l 6l SSLS lais, 2550
(o S Sl Llo,le T Sl (50 o8 5500 52 s
5 Lz (65 e 55 JLl (slags S o1l
ST U5 S5 A adaie sl ge gloyl el s slas
Dld s b s slro oy Sl T o e
Slajislon 35y Sl 5o a8 Sl s Jhals sy HLe
25 Toua 38, Ce LS Sushy ) pim 3 Tr
32kl 055 g OB S S y shaie o (5153 aes
Dglite sla eyl 355 or OlenT 50y a8 Lo,
3 (s Smsby 0L g 5 o Jod 1 ol g
Lol iy Dl 53 (ar i cabenT Y LS
¥ had 5 (sledlate Oy ot — s Y gons LS n
ELAC b 5 (5555 50 4B oLy S35 A8 o
s S 03 s g

3 S S sLazislgn 53 s s ode 5 S8,
Ay 5SSl s 2l 55 Se Julse
30303 03 e Sl el Al B Lagsla b
3l sl pslen (0 JS) Gl G g5 55)
S 1= 3 Y gons (50 Jama 55 Sl slaJlad
G halS s e ialS e T e Ll i a4
133l e lalmsb )y 53 1) Hlge o iy
58 e iy (OTy o o L lag sl T s
o SUyl Al 0888 (O S1) s e S
Lo 55 Lol n ey 5 53 o S
A3 .35 (SMOE) 534 SSTU s ol sl | sl



Y (Y o)l oV o (Ol ) S 50 55 almes

S s ¥

SOLAR RADIATION

4
object A

background

L»
2.,-;>
g &

Al S5l Lagslen o5 55 (SuSy b nled ol o3 el S3lae) James 51 pn OF lad s s Lagislsn abowse s a8 ) S

S (S5 S Leims (ST (Sla sl 8 ot S5
WS e e |y ey 5 L T

oy Sl g Laol gw uile O1y3 51 cany
Cpsby I LS e Sl ) ST w8 b
5l (e A, DS ol adate mha 5 b3 G (o
S e Mg I 5 ST sl m T U5
ool Wil o T 03 S sk D3 i pl ol
P e O B N e L ]
535 e ol SINO, 5L sl bale 3 45 o e &K,
e 1y o 55 O 505 T eSlosgd Ll g oo
s slag e dsb IS T ol 5 103 i
S B3 5 gt oS oS Momys S o ol
(Y0 shod) LS e Gl | 5 phnd ) sby

S 0Ll el l531 5> ;3 NH; lias S
S 4w 5 (NH4NO3) rj_gyT Sl sy Gl jeolen
Lo jslan Al oo 2ol 5 31 (NHA),80,) p s goT
PYE R EE PP RUIH PP I PR RCI S
L p il O s sl 55 (B als ias oo 2l 3
HaSOy o V0 Ly j&5 5 e 55 atels s o/0 um ks
ol 5850 T DM g 51 5350 55 p s sl D15 5 00
O88A g 900 FoW

5403 Ol i 55 50 53 (Sl Slads 0SS
ool 53 a8 el 4B 8 550 0T 1o S0 Jelse

3y 58S Sladss | S asd e oLl T I &

0888 81 (F 5 slas o)

L€ 1 lST 514 glan 66 S5 (s et T o
Sy ) ) 3 5 055,25 Sl STT Jd 51 4]l
Al 5 ol Sl g el W 5 Esl T e
el (S U goT gl 3 L e (LS S
J 3l st laeSss S5 o a6 sla s sls
U g e S s g T Dt 5 g g T Dy
sl 5 LS 5 S LT QLS 0 & 555000
Do gmoa) €55 58 s Al b Sl gl SIS
(S35 &y pany) &S s dal (c_l_a slacs s
ESES by bt Gla ST N o JSCS

el ) D sty e T Ol s 5 S 5 e o

(531, 5 oKt 15 ol <Y
http://atoc.colorado.edu/~toohey/3500lectures.ht
(ml

SO, + OH + M — HSO; + M M)
HSO; + O, — HO; + SO; ¥)
SO; + H,O — H,S0, 9
2 NH; + H,SO, — (NH,),S0, (f)

Sdbds ol fool 49U Ol i 5 O g sla s 9l 98
Db (Sl s ) 3l gn L sd p )8 O 0dST], Esly
o e 5 SAST1 G b s a5l G
by ol S vga aslpn 5 Ans a1 3 ST oS



YWY

(=Y ) Wl Vs a9 (b 0L K50 585 o 53 0T 5 30 Jolse 5 i b5 Sl s

o 03 1y s (Y004) 0K 5 ¢KLS S
2 LTt lo dee 2 glS Ve 5l a8 s 5550 55
5 lilsn ol e oS 5 5l eslinal Ly Gdod
o glrodsdy Lainis gl ly gk gy dden ST
0235 4 e Dgliie i S gby el o L
Glas Sl Cbale g 1 s Gl e ¢ i sy ol
..a,;zuam,:PMlo

GlacSile 3 (Y40 8) 0l 5 &Kl gn & i
ol_:»)sdcs-l_wo_.:j),u,ul_.ﬂ)(qg\‘\_:ﬁ
P PEHPMas lajsisin 0 SUS laedsyVT
L Byl s dos 2als 5 iyl dus L1y (Soean
oz 5l e gline sLags)las S51p e 5 5 0 233l
Wl 035y gk 5 (B85 S le

O g 543 s adaly (Y0 ) 01587 J 5 0lsp
o p o A 0 035 Lagslen (o) 55 Ges IS
o 33 53 45 Sl o313 LA Gt ) gl e S
o35 a3 003 (ot e (S (s 2 35 50
4S Sys03 039 ) b sla b den 3 g 5lsa

QJMALMQ)HA{L&@;J'D*;M)D

oS Ksm 55 (V48A) Y 51 S (g 1 45" s
Jad 53 dus o iy 48 Sl oals Olis 8 § &y o
Cl_ésjljul.s'@omjd@yj@,:s,;)l:_..{l:
035 3 i ba (elidlsn Julgs 51 (S aeaT 4 Y
D)o OB g 53 8 i S et o
35 B A3 o rp 48 ol sl by s 4 S
5 8T Sl o3l 55 Dl 53 OT o 5 5 Ol
e e OB 1y s pl Y S8 (Y20 Ol
LSL“;}U-’»*P‘)&}-’J(V“')LSWJ&%’
o=l s sledsbg (l—’.ﬁ“‘—:f)b-lu)-’l—“}u‘ﬁj%-’
033 5 (Job (s 4t a6 ot bl 55 s (G
ce.\_»Tg;_wM_:@Lﬁ.g;Mh&mﬁLbjw)ﬁ*Zj\
S A dn g 08 b Gl 3 1) dos AV S0l
SV OV A sl L 5a Olel b 190 5 Jole
S e et Ll 03,57 3551 5 e STV YO
S Lo S h Gl 53 s 5 S ge oulilpe Julse
Corsby 8 5593 5 S s an s GbL 53 5 (s

g;.w‘ abﬁ &5:'“"

24

» | - - .@- - » Kaohsiung Meteorology Station (11:00 am)
- ..O- - - Kaohsiung Meteorology Station (2:00 pm)

20 | —&—— Farshing Tenple(11:00 am)

—A— Farshing Temple (2:00 pm)

© o o o o =N o =3 o o S o =3 — — — — = -

2 2 2 2 2 2 o £ S  § £ = 2 < < £ £ =<

S - [~ - = o g - =1 - = [=% g =1 - = [=% g

zd E & & 2 5 &z E &8 8 2 5 8 E E F =2 3% o8

z - = 3= z - = = z - = = Z
Month/Year

(Y00 Dl 5 KL Yoo) Lol BIAA sl Glajoyss 53 Sl 0d 55 A Juad a5 ¥ S



IFAY Y ol oV o (Ol S 5 555 s S 5 o3 S las
5000 - v = 929.04x - 207.59 . —
2
s | R® = 0.6065 s st L T _
9 E y = 6555 ?x—u.144?
= 3000 ¢ 5 15000 | R® = 0.6438
1 0 =
A0 < 10000
1000 | 5000 -
0 0 L I v I - |
0 1 2 3 4 g . 5 4 4
ADT at 440nm AOT at 440nm
) ()

oy chle (©) 5 % e p b3 (8D L YF nm g Jsb 53 (AOT) sslisn 65 ubs ailisy 5ke solie o Jalsy slajls e ¥ K2

l_lju_.ﬂ)jd“};.l_l.sﬁs\_bcj_pbdlb):
o il sl Gdre Sly3 el VT lac Lle
ﬁj?&‘fﬁww‘a“wuﬁwu‘ﬁ

Wl 3 813 s 3550 Joas 4y s el

Geh gy Y
St g o] wlidlsn gloosls I Gaiss opl >
Shae D3 sln (ST slaesls 5 0,6 <S8 55
030l &S0 38 55 slen (ST o oKaw) PMyg
4 ls 5855 Glan (ST ol il o

el Ol 10 s Slsn CtS J ST ES A

(Y000 LK 5 0L) ug/m3 i o PMjp Glrs

Sy 33 1y s (Y000) 0L 5 0L .ol 035
Sl ladlaie 53 S5 558 clayslss sl S
O e (i ) o At e as e )3
Shyd bl 5 s ((AOT) Lapslen (6) 50 Culies
) G ) S ol ol gy 2 PMig Glas
o35 b 61355 80k alie 2l L oS L
5 5l plie (FFonm & pe Sl )3 Laj ol pn
bt e Sican dlaly e bl n IS s
So3m Cwabs s PMyg e D155 S B s o 95
Y S sl esp ol FEM g ge b 53 g slse

e e Ol 1y Lalgy o)

16
14
12

Visibility (km)

2
0 T T T T T

Y

0 30 60 90 120 150 180 210 240 270 300 330 360

Day

s 5 oKyl 53 YoV L b s alis; S0ke alie s ¥ S



a3 oA V) Wl Ve 0y55 o O, &S 5555 o8l 53 0Ty fge Jalse 5 (ST s Ol i

12 1

10 4

-
E 8-
3
<
>
= 61
3
(2]
S 41

2 -

0 . T —rTr T ' - 1 11
- AN o < U o N~ oo o o
? ¢ 2 ¥ ¥ 2 ? 2 9 =
c << << < < < < < < @ C
o ®© ®© © ®© ®© @© ®©® ®©®© @©
-2 D D DS DS DS DS D D D

s 55 oKyl 53 YoV =Y o) gladle o3 sl s alabe ( Sils Sislie ey s O K3

pWesw ¥ EshsS Ammge ool gLl Slasis

0035 b S 595 o Kannyl 53 s gelu jyolie Tty wds FF 5 o YO glilie Se I LiS)le
ol @l 38 SIE s 3550 VA=Y gladle 9 B S Yy ey O G sk (L
D3 laa 5 g 53 Ul e s &S 3l Ol sy R R O B IS IR AL B
Ay e ISV L s S 55 5 STV I 2SS G50 585 ol 53 YooV 4 gl g 3 lgn ST
Yo Jlo lm by s ilia, o Sbe palas (F) Ko Il glil 3 Gaims Sloj 0,55 wuml o (g 31lol
sdalin & 5 sbOlen . das oo 0L Sb g Jala YN il BY )

11 1

10 4

Visibility (km)

4 T T T T

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Xove=Yoo) ladbe (SKke 6l b Jad Dl a5 £ JSS



Y (Y o)l oV o (Ol ) S 50 55 almes

S s 1Y

Sosb 55 ool 5 e shS ¥ S s sladisad F i Slasiie Vgl

) alyg, cdale Cons
&b k) g3 s | @S shceps | VIO T el oS n | ) e cusk
(ng/m’) PM,
YoV a0 Y (calm) ¢l VY10 VA 5
YooV selas V8 Y/ (calm) 41 WY Vi oY
YA ails ) Y (calm) ¢l RV VA 80
Yeohagli VY Y (calm) ol}1 ARIAl -0 v
YA asily YO Y (calm) ¢l VA4 \IY 80
YA pelos YE ) ¥ Y-f/¥ 0 V-
YA oyl O Y q Y5 Y/¥ Y-
Yool salas ¥ ) Y ar/a Vo oF
Yoeq oyl 1Y Y 5 YA-A ¥/ YY
Yo q agy; Y Y Y Yav/a YIA YY
YN oyl )Y Y V. WYY YIY WY
YO e F Y Y YYY YIA YY

oL s e Glaodu ks a5l g pels Glaole o guas 4,
55,5 GLally 5 5Le oy claJoad pla 53 5 5LE
Ol 53 ol Ly i o s PalST Lol ST
J@).sr_{ﬁ.smpgu.g;..u;u» Fo k2 Cp S
dole Gt s s oo 5 0,5 Juad ) e 3
o e Db 53 ¢ S leay .l 5o 0T 1S3
SLaed sy OT 51 oy s basislsn < s 2alS 55 ols
S Jod 53 o hSTY 51 a8 s sl Ll AL g 4
IR s 250 ored Susby (oldlsa sl B
23 )L Slaodsdy o 5ls QLS s o r ol il 23 S
e laoddy g o 3 A B s glacy b,
S oL (s ey A Sl s e sk s
Tt 3l i e el sb, 53 5 bs e
o Ly e sl s b 53 ke e
ol s o P S i i glausb, Lo ylse
D gme Laols (5 5 Sl lam e Ol opl bl
Slale Kl (Yoo F alus ole 43 digas 1.2 S

Clacosb, 5,8 b s b aS Sl 20 kS O/ s

L il sy S0be ol ki 03 gdows ¢l 53 355
sy b e dab 0 i 03 kS VP BY o
Veoos3 6l s alale ke olie .l e gkST Y
INORHCH U F.3) (S-SR EPWA SIS JI) B R W
0355 oo odalie 5 gbislan s o OUE 1) pslie ol
FarkS VB0 o Tagde slale S0l pyslie O s
Ll

Vo) el Kl 5 a8l sk ole o (gl
ool Cwsts dlale sl oyl & Ko L dslons (Al
SIs s 358 g odalin & 5 bolan s 0 0L |,
oln) Olius ) Juad 53 O aiaS 50350 s Ol s
Ol b 53 OT ainiis 5 20 kS OV ldin b (aolins
SOl a5 e s kS U e L (Sl o)
Yoy =Yooy Gladle Guedids 6y 93 6l o s loab
A ke 9 so by Okl Ol gl Juad 6l
VL Kl 5 e e kS F/V 58/) AV (/Y 5l
s 5T 5 e LSTAY

0T 2 S sl bl s polie anlie ol
Dbn s 53 6K 58 55 o8yl )3 45 Ct L



\Y¢

(=Y ) Wl Vs a9 (b 0L K50 585 o 53 0T 5 30 Jolse 5 i b5 Sl s

100 1

(<o}
o
1

80

70 1

60 -

PM-10 (microg/m3)

50 A

40 T T L) L)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

XordoYooV Al ¥ Sk sl PMg Glae 3 Jlad ol a5 Y JSS

sy oSl palin oy Soen Ll g 50 )las
Yool Jlw S 6l m PMyg gdae Ol bl 5 s
(Siran 457315 OLis L gy 2 o) 5 L gy
23 L Stuen o 5553 5 Sl 15 T o e
Siad il 8 3515 3555 Ol 5 5l sla fad
¢ 33) Ol 5 (JoassT cwyle) sl sla b 1
e s 3,81 p— INE 5= [OF alae g e (4ds)
ar 5 Gldlammdi (Glae D1y CLlE g s o s 51
Sla s gl 1y Lol opl A IS8 T sy 052
a3 e OLES Olsls 5 ,lgs
SLadi g 5l &2 sla Sy s g5 706 ) Jodr
3 5d g0 odalive &S Hsbolan s o DL |y sy oy
=S s el a8 PMig Gae D13 0 VT Ll
3y Joad 31 iy Ol 5 5lg Sla Juad 53 (L9 oo

LQB}‘ th\fkf‘:} ij'l Ja,aﬁ)JJi.LJQ)L:SA{ \L.w‘

ol I e AS PO 4o )a Bl ST o
e s kS EA 51 alale 5 Kke 55 YA 4 IS ole o
b oo IR e kS O

sl Lol b (b 5o 87 )L glaot oy S 5bay
Glre )5 e b Lsh o 0T 51 S 5 e kST s
3L S (oulilgn eyl B0 5 e anlie PMyo
Cble Olale Kl Ol iV JSCE L Lls )y 5
P AY eV LY (Sl sl 1 PMg Glee Sl )3
it V IS8 e e e 0L 65 55 55 o8]
0303 5 el 5 43 slmela 55 Glae D13 as
JLa¥ o3 b PMyg hae S5 VL 5 Sks .ol
i 3,97 5 FAA pg/m’ ldie Yo V-Ye 14

bnoty s ol 2y 4 Sl gy Un gy 2 0 ol
Gae D30L 5 slac e b 5ol oS slals o
Do Gl w55 3,05 (S y3 5 Llesls & PM;,

Jﬂjsf}&qifujsféh()léjﬁbs\{:lij

gt s oy Yol b MEE o2 5 el o3l Gl Sl slie Y g

Jan Feb Mar Apr | May

Jun

Jul Aug Sep Oct | Nov Dec

9.3 7.6 7.3 9.9 53

6.9

5.0 4.6 6.1 14.7 16.5 12.7




Y (Y o)l oV o (Ol ) S 50 55 almes

SRS O RES

12 - y = 3E-05x" - 0.0385x + 12.269
R*=0.8391
3
<
2
5
2
>
0 200 400 600 800
PM-10 (microg/m3)
(<
14 - y = 5E-05x" - 0.0378x + 10.863
R*=0.3759
3
3
2
3
2
>
0 L] L] L] L] 1
0 100 200 300 400 500 600
PM-10 (microg/m3)

()

(oosl = oole sleale) 5l (O) 5 (a3 = 0555 sleals) Ol (L) sl PMjg las s e o s p33 w3 Slalertr Ly A JSKS

5ol sl e 53 &S Ssess ¢ (456 glajulse)
a3 S 5, o3 5 o)l el p Line iy Olts
sshe sbul S5 58 Gbobs I AL
(ad sl sl 5 5l 92)
S g 2550 s b ks gole Dl
Olis has sla Kol sl o |y Ol 018 IS8
oKl 53 &8 Sl gy Sk ol oy p b3 o
gme s slatele 55 s o g el (58 55
B 55 g esls & (UTC o-¥ slaceln 3llks)
Sl (o8} Ed o 4 sl e 2
e A

Aab Dol g e > el

jsgvfghgpﬁ):k&;lmabswbvfﬁsﬁn
L3 il g e (LA Gas EalT 5 T ool Lol
GBI L e had 53 rmen S S S
Sl s gsles D3 0s &5 des uby
2l s Al le 5 e Casb
) sl sl glace Sy 55 Gl
—¥ 35d> 4 PMig Glae S5 4l polis 55 (O M/S
oS polie 4l s s ey wlale (SSle Ll Y
2 0L s sl s lew das o Ll
WTsdy Sl ys 5 syl Jows Lite i oo, Juab

3 b o bl xS 5 6) 5 g0 B iles



YFA oA V) Wl Ve 0y55 o O, &S 5555 o8l 53 0Ty fge Jalse 5 (ST s Ol i

10.5 -+
9.5 4
’E 8.5 4
=3
£ 754
S
g 6.5 1 —e— Autumn
—&— Summer
55 1 W_‘\N_H o
45 —>¢— Winter
2 4 6 8 10 12 14 16
Time (h)

e UTC 35 0 0la3 Yo s Jlo b b sla Sols ol 3 ol i 8 K3

sl Oas &S 595 o aml 53 3k iy L (o 2

333 g s 3L S S5y b 53 Y same oS
03 ool 53 o pasas jay cpileT Glalela
s g VY S Ll 15 (calm) f"T by
L ol boas e OLas 1y 60 58 55 o8l 3 5Ly
055 4 ds oo 3L Sy gy S e 9 0

s Uit 5 bedu VT 5558 o ST (&SLLT)

C e 9 S (ol Dlad b= s ol Ol i
)5 dusslie 35 90 PMig Glae Oo1)3 0du VT Clale 5L
Slyd e VT cbile selu ol i Ve K08 8
Ol 3 S U8 (gla Juad 3 oo 503 51 1 PMyg (shes
S Vans 358 on odalie S5 bolen a3 oo

.;ﬂuﬁj@w@,\duuu);gﬂ;)bsw

75 1
70 1

[e2)
(3]
1

60 4
55 4

[$2]
o
1

45 4

PM-10 (microg/m3)

40 -
35 4
30 —————

—e—Nov
—=—Jan

—a— Apr

—x—Jun

0 2 4 6 8 10 12
Time (h)

14

16 18 20 22 24

sl e S35 4 0Ly Yoo d Jle b sl 5 555 ‘L}{)ﬂ@yljdubuéuﬂPMmL;l,w;,bswgﬁuqlﬁgg.h‘)&:



Y (Y o)l oV o (Ol ) S 50 55 almes

SRS O RES

AR

Wind direction (degree)
- - - N N N
~ o] © o - N
o o o o o o
s

-
[o2]
o

-
o
o

—e—Jul

—=— Nov

N
I
(o)

Time (h)

10 12 14 16

obo sl 55 il el 53 5 Cd UTC @35 a0 0l - YoV sl 5 ads3 slaole (o K0ke (sl S5 585 ol 3 mbans 5L gr MY IS

ool g /P KM SIaie L) b 5 555 slasle 55
MEE(mass e 5o 035l )yl o L]
dn gl (7) alal, 31 ;—sextinction efficiency)
OT lale o Klee y3lie e 3 domslowa Y008 (slajg,
ol (1) Jader 5 (Y00 0L 5 ) i 35T
&ww\‘ Jad olles e e Olis |y alale olae
0T a8 5 (V80 Mg Jldia L) Ll 5 ole ;5 MEE
33 3 5h e sdalin (PP liie 1) ol ola s
Gme Ol el VT Clale PM g 51 ) sdane (8) alaly
G s & M s PMyg daly pl 53) ool PMyg

-1

MEE = O'ex,/PMlg (9)

Ll 1535 (calm) o) ins s (0-F) Lol ole 5 (F-Y) ais
LS ol 53 s 5 b oo sl g Jlad 4 e
zme Jolsl 53 a3 03 VU Jalse 51 (SG ST s 1y
Lacslo ol yo adi folws el oldy 05 &S 5

el

S (extinction coefficient) b sl s 0 jal,l
Jle slajsy 4an (sl ((0) abasly) Koschmieder J ss
i 3550 wlale S0le rlie e 5 dewloes Y004
I IS Ll W ekasolis (0) daly s v
Aad e Ol alale Ol s

O = 3.912/v ®
%ﬂw%mﬁw aML‘L_ﬂJ)}_b()Lo.A

OT €S 5 CAF KM laia L) jules sla ys 5 pelst

N w
1

Extinction coefficient (km-1)
o O o O o O o
a

S 0 & TR S
N «® @’b ?9 @’bﬁ NS » v\)q %Q;Q o’ eo OQS"

ord Jle b (0€XE) dsals i bl Ve Ol ppas VY S



Ve oA V) Wl Ve 0y55 o O, &S 5555 o8l 53 0Ty fge Jalse 5 (ST s Ol i

P 5 S e Slain gy 3,5 5 53 L ey
Al e Il e lkSTY BY (s s

QL ¥ oy53 b PMig das S5 a¥Lu Sl
doiy g dd 5,51 1 PAA PE/mM’ Iaie Yo e oY ey
0315 &5 palws 5 a5 laola 55 Golan D)3 as
5 aliny palie o e (Soen S, sbar .l
PSS 5 Sl 5 2 PMp Glae D)3 Sl
das n ) Olanl 5 5l sl Joas o Lo Soros
Ol 3 e Sla o (b (Soms al 5 ) e
P A 38T = AP 5= /OF 5 sas Y
e 15 Cble eyl e b3 355 5 sladis
lakor Lz 515 Okl 5 5l sla e L PMg
T Cewdds 93 d> >

534S sl 0l Say b Aoy gele Ol ),
sl glaiela 53 s o g el (58 55 oK
LS s bl U e pdan 5 s e 5 e
oSyl 3 457 sl OLas 3Ly 355 S (s gkl o8
b o5 3k s gola e f 0 LSS58 55
Shlie 5 Lot ¥ 508 o SLET (SN o 5 o
Lo g ydian s Al o JUEI ed Jld 4 e o g
AT 5oy 03 5 S impat ST (o Iy 1alS
B Rt ze sl glassle o ads bl
B w53 S 3e Jelse
Sl(extinction coefficient) & sl s -5 eyl
Yord o slajsy ian gl Koschmieder alal,
s s 55T Slale ke gl e 5 Alonas
ot had iy 4 Ct gy Slulows o
5T a8 5 CVERM™ laie L) jals ole 3 b gelss
ool g C/PRM™ i L) b 5 55 slaole 55

]

6;4?'?:5?
NOT j fge Jolse s Sl oo Slaesls (G ol 5o
S 58 55 ¢Sy s o) 53 5L 5 0L e i
&.w‘auw)ﬁ“'\\—‘"\dl.w\' {)jb&‘j
5 s kS AV Hlaie s ¥l ke callu Ve o)
sl Okanlb Glg sla Juab 1 OT s sla Lo
Fas kS EIN 5N ANV (Y alas S ja Ol
ﬂusau)sdlﬂﬂ&bkﬁ_ﬁé\.\ﬁ:a;&.&:)jTj
(o kS 4/8) Soglola 55 OT oy i 5 (2o s LS O/V)
5 ObsB 53 A3 e o 2 S0k a3 o0 &
c_r'l_'b 4;.\..:._» cc_{l_’b Cﬁ‘)a.’\.} CJ Qt.w.A) DL QT u._u.ji.gf
33 (V48A) Y 51, S Slidios Sl odal s
el Ol 53 (Y000) Olgs 5 &KL 5 K5 K5 50
J.Ll_w)bj‘)l_:.'ﬁ j;}i)l—i‘méu°4{,4‘.‘,‘-’j“d“é)-’
Cel S 53,8 G0l 5 ke slaosdy la fad
¥l maS d s sl el Wb e A ralS
ol Aol 531l 5L ol s OT Jule P e
HGSUSE Julse S5 il (o3 Jud 53 ,L8
dsa Il (PMyg ae D)3 50 5 glac ble |3
.:JQ)HL)\S—\&“&&AKj:QV_(L;LaQ&ﬁ
S5 r Cosby GRG0 Juab 53 iomen
hile 5 1sa Casby o J1 s Sl D13 04l
et 53 e 3 Lie Col Ll s j2alS (g
el a3 Ol 5l Sla Jazd 55 5 Jowe 03w
Gre Sly3 bl sl s faad 53, S050Lay
slaul Lagys o dibe O g J_s-l.scl_:.ar':\);,;:_ﬂ
}ub_AC}JO_iHJL;JLgJ@_&Ja._:uL;\}AJ:.\:Lﬂ)L@

RGO
sp (oomd Zagby bl a5 1 oS s pslie s
Clabe Kl p3lie 3, foad 3 & Cotlu ds,



Y (Y o)l oV o (Ol ) S 50 55 almes

Information  Science and  Engineering
(ICISE2009).

Huang, W., Tan, J., Kan, H., Zhao, N., Song, W.,
Song, G., Chen, G., Jiang, L., Jiang, C., Chen,
R., and Chen, B., 2009, Visibility, air quality
and daily mortality in Shanghai: China,
Science of The Total Environment, 407, 3295-
3300.

Jinhuan, Q., and Liquan, Y., 2000, Variation
characteristics of atmospheric aerosol optical
depths and visibility in North China during
1980—-1994: Atmospheric Environment, 34,
603-609.

Jacob, D. J., 1999, Introduction to Atmospheric
Chemistry:  Princeton  University  Press
Princeton, New Jersey, 274.

Yan, H., Jiao, M., Liu, G., and Li, X., 2005,
Desert aerosol observation in the center of
Takelamagan desert, Geo science and Remote
Sensing Symposium, 2005. IGARSS '05.
Proceedings. 2005 IEEE International, 25-29
July 2005.

Si, F. Q., Liu, J. G, Xie, P. H,, Zhang, Y. J., Liu,
W. Q., Kuze, H., Liu C., Lagrosas, N., and
Takeuchi, N., 2005, Determination of aerosol
extinction coefficient and mass extinction
efficiency by DOAS with a flashlight source:
Chin. Phys., 14, 2360-2364.

R ¥
GLIA

Hyslop, N. P., 2009, Impaired visibility: the air
pollution people see: Atmospheric

Environment, 43, 182-195.

Barthelmie, R. J., and Pryor, S. C., 1998,
Implications of ammonia emissions for fine
aerosol formation and visibility impairment: a
case study from the lower Fraser valley,
British Columbia: Atmospheric Environment,
32, 345-352.

Sequeira, R., and Lai, K. H., 1998, The effect of
meteorological parameters and aerosol
constituents on visibility in urban Hong Kong:
Atmospheric Environment, 32, 2865-2871.

Yang, H. Y., and Yuan, C. S., 2005, Correlation
of Atmospheric Visibility and Meteorological
Factors in Southern Taiwan, the 98th
A&WMA Annual Meeting, Minneapolis, June
21-24, 2005.

Cheng, M. T., and Tsai, Y. L, 2000,
Characterization of visibility and atmospheric
aerosols in urban, suburban, and remote areas:
Science of The Total Environment, 263, 101-
114.

Xingiang, F., Zhaobo, S., and Mingfeng, S., 2009,
A new method to discern haze using
meteorological parameters and air pollution
factors: The Ist International Conference on



