WWAA Sl ) ol ity Jlo o dawme &l ble slad s 4 i
Yo UV oo

31 0SlAwl b 4l 39y (AN WO dineS wlidlgd Tl gt (ow g 99
o plof 0589 99 RVR oliuwd wileMb!

w25 SRS (50 5B 955 dwwnnn 30 ¢ bl gt 0l | awlicit )15 a5 gl 1S cdigen (03l oy WIS
Lol oSS (S 38955 Ao (Lad S jud 09,5 ¢ )b oliw! (pud ol diloww
Ol o1 (ST Jd g A 3o (LA G 3d 09,5 ¢ HLllD ((59uS (Gl ST ,8

WAYNYIYY: ol oy IWAY/+AIYA : dlio cdl o

sus
Jolge 51 a3 3280 (el Lol Sl Plo glie e 5l 92 5)8 LS R e 3 (K plgea Bl o
olFog,d Wil olasol jo Wd i (Wg) SO .09y o0 Hlobidy Lowled Cawls o g 09,9 Pl jlg g Sodlw Ho HIA5 W5
Alio jo .aSS 0 s S0)luil 1) 598 (BOjguc 9 iRy &5 Cowl yog Sl 3519599 9 s gaupouns i (gOwd 31 colisuwl
oolisiw! (Soos plol 053958 Wil jo WS (3180 (w0 cyani (Gl Lolwd (ol (godld I 5guiS ;0 Hb i gl ol>
Oleca jlo g uues oKiuy] Wledbl ogh axfllao YoIF g YIY by Jlo j0 o duwS olas) bylph U cawl oul
agh ) o alali glod (Lod (0 cdgume Joll soliiwl 090 Godld .cawl aid ) a1 Jlw 98 (p] jo (JuoST OleMb!
QO AewoS OISy oy il A 39 o0 0ddlie WO dewS Slus (gl sUs byl ph (0,5 A o bl ok Cs g oS
5 0T Ll 5 59 sbaailobn yiduy Cllid 1l Joa Wigh oo &5 ol Jlar alsl 9 5atly 513l colimy uod &y bgsyo
w3 o0 (LS (Slyom sl jgy 5o plol 050 g,8 Gusien ol )0 g9 Sodsay £9 (o) bl Wolo (] )O ko (1l9n
3 o agby Ghal381 o505 90 axllan 90 S (bl 1 i e sWoayy 5l 3 4 Elgil yld (S99 ,5 Tures a5

9510 (50 S W0 oS BluS ) H0 A wiiwd olge 3l ol s s

S oS 3B ) (595 (B 9 g iy cplol 039,58 Wil 50 W i gulS gLl

Email: ahmadig@ut.ac.ir i gfms 0dian g )



e olainl b ailyg ) a8l ays aneS cwlidlss baylyd w) A

doddo

Cotl Fl 2lsp 5 ey S8 alex 5l glite gladiz 5l a5 cl g2 (6558 Slogas o Sege 5l B o
@ ;00 cwlie g9z lalyd )3 g sole wo b BL a5 el oo aiS (slalols (n )90 4 s o3gace
Se 5l abols oy ee sselie Ul cwlidlsn 0wy bl Sl yed (il 9 eSSl il
aliw] o> ol 4 (6,50 pgade Liwly ool yo (Horvath, YAAY) sjls )13 ylewl 381 ol 10 a5 ol obow g
b e 5 Olo] alids, Slos Solds a5 canl layl 15 b by ol alin] i jslate e oo soliul i ol
Sh g 50 W edgaome (Malm, 1 199) abl gz cdalice 4y [0 Sorw 4y odiiy a5 WS oy ials Sl
WU et ) ol a8 laie oysl o09)] sblie ;o s gl Ve B Ve (o Jgans 52 slys eyioshS YYO BV FO (p
@l, vy

Lolon Sl 9998 pla )3 055t Sl (Stedl ;0 I8 30 lge (ks 51 (S s 039950 385 (ad
(S5 (69,5ls0 Moty ylojle SleMbl yululys (Clark, et al. Y- - A, Sinkevich etal. Y-+ 1)sg, o jledsa
a3 lial i Sl 508 w5 oo 5 sasn &y il o 5 aelSag (005 53 s s it
cud 1y axeS G VPA aYLL) L5 VPAD sgam VAARYARA slale o bl cnl 5 aibioe Slan sl 3LS o9
Sl g 99,8 il Wil sl cads jaseine JBlas 3l aS Wo 4 e el e slas bl gl .l o8 )5
Zolan 5 aolSag 3 cabaiay lap oloy 0 b godes o J (S alis ol o5 355005 ploxl Loylye
Gl pa3p Sl alomlsd eS8 oy Sl s wolamdl acs 5l a8 col Ko sbolfag s 4 Laglen

ol i 5o slay 5l e gx) el Yoo F lis o je5 dw Do [0 ds slas iged sl (ICAO,Y--7)
Fultz and ) el ools &, 88l o ials Ldo a5 7, Jobo ;o 55 o0l 2lee @l (Clark et al., Y-+ A)
Al o lodl> wlislas b ol Ol Cpmiton S sy y ool (sle @‘9**’ »odle (Ashley, Y-\#
G VAAY sle Jls b G531 g lgs e ol Egoze 3l ool Db ply g0 51 i S el jo as slas
(Rosenfeld, 1337) coslosgs 144

Db alS 5 amge £y Sz Db g ol gt 55 STy 5 e Clea Ygana s hgals b o talS
Wu, etal., Y\ Y, Baumer, etal. ) ool abais o] j5 ;55 G 5 555 Jawgs ool (b Cdlue Job b canlite 58
Oliee G2l 5 kil o 5les 05 5 S, By (ol e aiile g5z ooy I (g ks (il 2 ogde (Yt A
Sl g 3l e Slid sdgel> o o (Mahowald et al. Y- -V, Wen and Yeh, Y-1+) asl axils 506 ao
WS (g0 paia |y cupd cnl Hlie b3l 5 SIS L e AaSTn 5 i Gliee 5 09Bee i Job axly o oS
o Job 30 9 92 3l jeue a4 95 Dol ¢ Jgene jebay (Tsal, etal., Y+« v, Sabetghadam, etal. Y+ ¢)
(Jacobson, sgige yesd GhgPeiws 5 Lamee Sl aBlal sla)ysi o555 Cleay j5i Dal Jg 1050 o0 hend 9>

1B Gz 5 gob 5l ol ye 58 Sk g STy 5 (S0 WIS e (6595 e 4 00l ABLSL 00 Y- - 0)
() JS2) 28l s )3 35290 Slajglen 5 150 Sla JoSse

ol glislgn slaglons )35 Ol Gridslaie & 95500 g pSosll iz slais) a4 52 50 W Gl

3,5 oo b ol Sbass Jow 3l aseie alold b sloaslas 88l wo (ped (sl (owlillgn oius! 1o 5o bass



V4 WWAA e o) o)leds epicds Lo o g ol blive sliad Llows oyt

O axg bodarraud, Yo A) WS o 518 cele an gloy Joled (o g s 1) s daaslis ol elal g
-ojlail slaoliws a4 dblio ;o ofgas «Dledbl 51 (glod S mie8 s, (pl 50 (suder olKiw] gl )3
Sl s e 95505 50 (Sl sl 3525 b9y ol 39 4z )51 058 oo B LS 50 ki s 53 655
323 a5 Syt o335 B AL 51 (glod i ik 5 B, ol 31 9575 ol b el liizd BByt 5 xenbs
(Sloane, Y4 A ¢, Husar, etal. Y+« +, Tsai, etal., Y « + ¥, Sabetghadam, etal., Y * V Y, WU, coul ooy solaul
etal.y Vv, Lin, etal. Y+ ¢, Doyle and Dorling, ¥ « + ¥, Schichte, etal. Y+ + )

o SrSoilully o (839 g iFu oS el (plrolfiws Lawgi wd dnlone (s Bliee Geen 10 S0 b
Bl g ohgels jlade g ool colaiwl e xSl 5)ls 98 g yieganend 5 diile gleolSiws I Sy cpl jo oS
RVR) ol5ag,8 il ,0 ass 380 Jlade o] luly 5 dloes g co Jlus,l 005,85 a0 o0 3 S (gm0 51 45 95
G99y A Cumed MO sl < by, opl o (Pak and Zanevetd, Y 4AY) 55,5 o s (Runway Visual Range;
—ools loslaiul b s cegitie Dladod all oo ols (ISe 4 0900t g pdin i [lewn Jg el 5580 Sbago
e 0 o as guils olfag 8 il g0 )0 iged gl el oals plol Lis selSag,8 S 0 RVR olKiws sl
ao oy il olfg 8 slaail (s iy & e &5 Jlebus g e planl T )0 ly Voo 4 Soop allys) oS
5L 0 a5 wes o lis bl (Jenamani and Tyagi, Y+ )) cavloods pwyp 0gd oo linse; Juad o Lade
50 el 03 el VAN (T Silelus ggame g 59, YA Lide do 5l iU o5 000 slosg, ggemme Yo AV 0 Qo
W0 AeS polie 385 0,155 el Jdoas cawsl jamme la 99,8 sl s a8 iy slaodliws 4 a5 lanil
LY (5955 ,95 Ggm e 099,28 53 s Oliae iy (nl 55 /500 (camg%s 55 D9l o0 a5 7S Sleb Lanily )
Boudala ) celoads sy o (ialS L g ;0 Jhe gwlidlen glayielb jiai g YNV B Y- lo Lo o
etal, Y+ Y

sleosls ;! Gowes W Ol g AT 50 Jelse cwym b bLS) jo lpl 5o ead plxl dgae o iegh ;o
(Al ATAY 5 1T (o en 5 pad Cull ¥R cgaamme 5 Do aile) Ceul ond sslinul Slags
-ojlasl sloolKiws 5l soliiwl b (88l wuos aslllas o) ;o (cidgy 1T H9iS B esyls oMbl Lo a5 Lkl B (VYA
15 Oy Slalllan oS5 bl 3 ol S5l gl bl ol el 5y0] 51 sl il JLal ol 45 68
e ol oty il 5 D 55 (857 8 a3, 2 LT il 5 litlyn Ll LS| opeas
Olesbe sylel aabigles (2155 olaslpy el o y95- 51 (ol el 5l atiej (il 55 (g3 el dmolfng )b o 0ys
el )9S oten 083958 g 59y )3 Slgn VO LAY lawgie b (e plel 65358 (5,985 alewlse
bl o8ag,8 wils glwly 0w )l 380 iomiw (6l 00 el (glaoliws 4y jpome ol804,8 () ailize ligs
e 3l (S Bjlgn Cadle 5 Suel alsl 2l )] ls lad Blue g Laslyy olass adjag) Wy, 4 4z g
3958 85 Slog Al ye 0 3T 50 008 e Jelye 51 (S plgear ags by Gl o lon sledar 60,5150 Sl
oBiws gosls 5l el jo b st glp yols dlie jo il S [l bajlen Cuds p Wilgs o il oo
- el ool o0lazwl YoV F o Vo O Y gl Jlu o5l jo auo dieS slas s 9 000 3280 ()l Liow 1 RVR
Odedids 0,90 ;0 olKiws sbvosls dgzg pas s byld ) gl Sguse Jlo g0 cpl Sledlbl Ol el

i Lol oszg s o 135 50 oy dlas, Jlial aS sleols g b Jad [0 ays rals Lol b e ol



e olainl b ailyg ) a8l ays aneS cwlidlss baylyd w) Y-

933 (V) B & o 3l odumny 599 o8 3 (1) 5503l o iy SO dlael oy (lmo 50 5105 il ilio Jolge ) JSCl
Seinfeld ) ascuwd diuw s @31 31 0o a3LS1 595 (F) 9 (5385 yuamnn 43 0ld 48LS| 55 g5 39 (V) (5599 yummnd 3] 00 oSy
.(and Pandis, Y + 1

S gy g ool
5 (G5 lugb, (pid aladl sles Lod RVR o oogame slaosls Jolis jimgh cpl jo oolaiwl 5,50 sboosls
osls (pl . igd so (5 So3lal Wb sleasl g aileo dutl jo &8l 095 oliws 4wl ooliinl b aS ol b cy>
Slp Yo f 5 VY Jlo g0 0 (oSS ledbl flaicas cves plol olFog 8 (suien o] Sledlbl ol jonay
Aloads oalaiwl aslllas ploxl
-&hz il lawg bas glisl,y jo B8l jgbay }lw aS ol glalold acin bl cRVR wo b Wb olacel jo ays
RVR ol%iws) pb crod b oalSitws Lawgs Bowe 0 cnl il paeas BB ol mlaw g5, odle 5 Wb sl
S bl olejlo sy 5 VAT Jlo 55 4k Gelsl sl RVR s ot olSiis 55 0o (55503l
ke 5 iz il gy JES] 6oyl Al s olfis LIS elad a5 yme WaolSg,3 s eolinul sl (5510
oSl 3509598 «(TransMIsSOMeter) jogucoms 5 Jold Oglite idu aw 5l oliws ol sl o] 28T,
Sl oo JSzs (Background light sensor) aice) s ;¢ i S g (Scattermeter Forward)
e olKius S s dlons | alai 53 e e 5, JUES e akold 45 Conl lKius legenons
3 Slesloe 3 1) 9 A3y 9 Qi Gl 5 03,5 sl B2 (DS oy @ Az L) 5 il e (800
99 0,5,15 gz ¥ S jo el yie VO o=V e e dliion g e B0 deS (6 S ol s Bogase 10,8 oo L
s 000,89 odiiw,d 4 ollws e Al ST S Ll oud ooly lis e guand 5 oK 3l Soglaie g4
ab S 59y po b oS g ouiin 3 oS oltws I (6500 g9 o USE 5 wlo 18 o8 (9 9 Al & )50
0 b oS a1y eaiin 8 lawgi oad el 55 g5y 45 0,00 g2y jedie S blie il (g3, » g andly I3
ol Jgl Ggy ply 99 pgo g,y p0 e b Cdluw s oo Las (Ll

STy i (S o3l b g2 (gels 1o (30,51 sty (sl (laliws Toslis b e Sl 35,68 olSins

lidgy Hlade 1 diej e yo8 Lot K S e dwle | 1S Sl aS el > 50 092 ge IS g o



Y WWAA e o) o)leds epicds Lo o g ol blive sliad Llows oyt

S 36 T (59 rditene Hoboa s Wil sladlyz g o j93- 55 45T (glaigSa WS o (6 S eIl 1) Ao
DS o el B8 Cand aygly S L ol ede pn

S Sley Jolgd ar coesplel o398 Wl o jiiee e Sl 35,58 5 flagmrons i slaolliws Sl
a2 s e ol g ke SO 1 s adlas 0550 Jlo g0 Job o 0ad o0 cod el YT g agBs Ve addo
=030 (gl pole dalllae 10 s S Blus gl 0 Ll il 18,8l o b cwlas, 5 4 g el Sl
Sl .l oo s il slofad 5 lole Ho W daiaS Slus ) delay g oad solatul glaads S sle
VOr e 5l S s ao (lie (VS sl Ojs0 (s 60> byl an bl addllas (ol jo ws atsS L slags,
VO« 5l eS o (V5w atils Ll ezl glaido Vo J8las 0,00 50 2o VO« + 3 S 3o (Vb oo, o
29 e Oysedy gu> byl pl il cdiwy Cud gy 3590 olKws du 3l oSis g0 o JBlas i
Sl 00l et oK (6 T o 3lail ZBs b3game slie
Wilarils wo Glie alS [0 e opyiien a5 S3lilee e sl (ghs byl bl Skl 5l e
oz delus (sldaiads SO slaosls (6w ;0 Wud aweS oz glp sus Lyll 28,5 e o b .ol oo asdlas
shls a5 55 cxldlen sloossay 5 mend Jlo Gt slo Jad ¢ baole jo woads Sl o)lge 5l 2o aeS
5 Bl s rals S0 else ol (et by S olulid wisg 0 (liee GER 50 e Gy
Pl s a5 5l (6090 diges 93 slp Foe Jelse 5 Laalyd 5l (Lot abgype (oulidlon sloossy gonaiws
(o Cagh it alads gled oo Joli wloads aslllas 0o alS (69,90 sladiges lp a5 ol yial)ly o

s )28 5 sk 8 5 S

(AN
Light b
source }' Baseline ’] Photo detector
¥ M - "
» >
J L
Transmitter unit Raceivar unit
(&)
Light e 2 N R
source [ (Folded baseling) | He.rn'_uele\..ar

Photo delector

o 59297 9 Mo O ygu0d 0t juS g ouicw 8 A5 ol 1l 50 (A1) . o quansonnsd 3 0BT £ 95 90 0,5 515 Sgai. ¥ Sl
35 P31 A5 0,10 dg2rg yguiie S Jolio by (595 59 9 ARBIS 418 Al ST Gy R b oty g ouisiw 8 (©) g Wiylo 41,8
(CAOQ,y--#) ..\.’bbso U oy @ 1y oo 8 bawgi oul ooy



e olainl b ailyg ) a8l ays aneS cwlidlss baylyd w) Yy

TS o 9 T 0
o> polie hlo slajg; cad o)lil Ty B (idu 10 45 W slas ) aneS o lge Dbl bl (28,8 L o L
Jlo 90 51 S y2 50 59, lasd s g, ol olas ) dilale duglie gl g cpes YoV g VoY Glo Lo jo w0
F o Yo Jlo jo wo anweS Ll 0 b sbajg, Sgamme ol oo odalin a5 jshilas .ol ool a3l)1 ¥ S yo
& s Ol aeS Lalya b 5o, 005l VAT Jlo 5o 9 59, 5oz VIV Jlo jo oS laigSay sl YT Lo
Jad @ bgype o5 Wo b Sl slags, ol o ien ol dslllas 0 cwyp 9550 ol jo .ol cols
o g ol lulyd 5 iz sleailebs i colld 18U Jdoay il e a5 sl o ilsl 5 52y 315l el

Db lole ¢pl jo juiio

5

2013
4
2014

33

a

2

A2

1 I II

oI II I

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

YNF g YoIF sl Sl 50 Ujgy Slasi 5 e Wee g0 diraS das o b 3oy aille dunlio ¥ S

Ol 5l Sy Cean Egemme 5l AT 0gd o camlie YeAY 5 VY Lo 90 )0 RVR wo buals slaosssy cwyp b
Oz g ool Faual b b oolyen g5 oauay 55, A 50 el allls jiaS g e VO polie wyo aS 640
il SaeolisS s L s L B,b B b sleonsay Ll oo [le oauay 1 23U 39,) o e SralS
0alS [0 sage B AT 009 de oduy 4 bgype 35 59, T ecales jo aiload W e alS 4 e 5, V0
4 09 oo aba>Mo eS g e V00 Gl 4 RVR wo s ojlge diljg; ow)yp b acenl ails Wi l5ee
Sl 0ols 5 43515 g 1iSTe yuyle slaole ;0 5,90 V g (355 0le ;0 5550 Vo olo ;0 0,90 ¥ o (5,005 g7 ouy
300 5 ds sy el g ;0 WTAY Lo olo 3 VY uKege g5 4 b ye 595 oo o o] p iouad aS
Wyﬁ*"‘*“’ oy el g Buile oy o .l ools plaisl se5 @y 1) 55, ¥ a5 Gl RVR wyo ialS Jalge
GIS Sebds sl oud ol de oauay 0,90 S pold g yulgi csgily slaole 51 SG e 0 g 00 Wonsay bl )l
i 8 S5 sl sl ey e Bl 5 el ) i L
ool 00l &SIV Jeaz ;0 a5 RVR wo ials 4 i loosyy o golillen sl ol )l nSlos ds o
Jade b as oduay 4 by RVR W 0k Jlade (e canlllas 0,90 Al 90 0,90 40 a5 col ] S
g VIAY Ve Ve ws a1 Slee polie b cad gy (5L g o g5 L sloossny uew sl e OVY
VL e s niln Jaie sy so jliie; alosg: 2y 28I o 3l i (sl S 5l 13 e 1YY
G lake (p eS i ed g et Al glod 4y Lo G 2alS L ol ped 45 asy0 AN e 4y A oy o

olawy aSul 0929 b .slails dslllas 0550 5,50 ;0 o e dlS j0 (il o ion (el B Y/FR dg0> j0 0L



vy WWAA e o) o)leds epicds Lo o g ol blive sliad Llows oyt

RVR W olpee 20l8 51y 236 oyt Ll acanl a8 5L s oy aiile ploodyay b anglin ) ao olos,

D9 50 () yudie SO b WS AleS las )0 Ao g e 85 (69,90 axlllas g3 jo Aslsl jo g0l 5l s ls

RVR wssualy gboway jo pslillss e Ul g3 jlae Bl il g (il . ) Jou

Lo s alais glood
ol i Cugb, Hlid RVRw»
-l 4z o) - Hilw 4z ) .
(k) j (w0 y0) ~ (J By 550) (%) Sl
(s1,5 (1,5 oy
51, 51, >l E\ e 3 s E e 51 o »
Syl Syl Sl oo Sl Sl oo Sl o
. ’~L~° . ’-L‘_‘n . "LA . ’*Lﬁ’4 . ’*L“ . ’*L“
e oSl e ok e ok e ok e ok e ok
.Y YY.A ,0 Yy VO Y- AN Y.y A d ARRR SN YYo VIAY 1 ’
obs
Al 1,4 7,0 Y 0,4 AF [\ d . 7,0 VeVAR yva \YY- N4 : )
o)
VA Al -\ -VA V.0 AA CAY -y v.0 VoYY LS \as oy Y °
J
<
- . - \#.5 - vy - AR - AR - Ve \
b

-ojlail Cdo anciog elalp anseS olas ) Lyl )l (B> jlade Cbl 4y o sualS Julse ol gwy sl
L slojg, Egammo e Yoor a0 N0+ 5l 0o g0 lade (iolidl Lo ools yiol3dl e Voo o 4y olSws (6,05
390 Y 5o b ob bolyen (g5 onay o5 w0 b slasg, 5l 59, 00 50 b Il 59, Y 59, Ve 5l S g0
@bl Bl 51k g )L laosssy ogas o ol odls £ e snny 5, ¥ o5 G5k sy 3 50 ol ey
do oty 4 by o 8550l 0 00 alS 0 )0 VP 050 06d ad 0mus (Jold e VO sl Ll 4y cons

| 00li8] dl.cu‘ ).ul.: ).>|5| 9 QL».M..A) J»AB 3o S el

o olusy 3l Lol oo gals e
Ol 4 e de oduay YoV F el VY ) 50 a8 cal T Sl s plel o50g,8 RVR slassls o)
asdlas jo el +FYAUTC B - F:e O UTC o s ialS Slej 65L g o0l e VO + 5l iaS polie b ago
ool iglie slacels ;5 o liden (il rabaw sloaiis jl ailaie )0 it loailols o sy dyded
i)l -5 UTC b ovr e ceele uSile sloads @l 4 laid Lol cule, gly beiy) o5 ol oas
JS8) 35 gm sST o s o035 59 o 5 (g sl 28 oJISaligiSo D4+ 5 AD+ s sl
Dev g AD- ok loadds ol JLid s 35 50 Sy Lol Cod 5l T VF ualus YT 55, 50 (0¥ b GIFF o
5l sl ] g3 ams o ylid ey 4 |y dnlllas 0y50 (>lgi p0 dileles ol & bogsye glis )l sladil; JSul5:Sa
Sugh) S8)18 9 0w (Sl9a CenniS b ol o pend y9 YL gsbaw 50 i)l 98l g (rdaw JLad (6681 an

Wilodgy Fae de odudy dlas; 4o dsdllas 0,50 dilaie Cows 4 yé



o oolazwl b aslyg, Ga.el KVPTIUNY ‘swl;..:lgn Lyl vy Yf

e 59 3 g 5 (55 b g g, Skl iy Sl ey 2lS sl ol ilej 5l 4 s L
30 e Cagb ) g RVR s e gldads O Ol s sl o0l gy diBs SO Sy Jolsd b ol slo
A 9099 Ao, AD 3l oo e Casbey el 4Bl alS wyo oS Sloj (IS Gillas .l ol ooly ylid & S
Slde 4 it Al gles g Lo Sgldl (gloj (nl 5o aasoe (LaS Al Cugh; s liee Rl L Ol 95
99, o adgl Slels jo g Sl golb b aiun iie Lod 90 10 aSST frand sy oo 01,5 Blo a0 ) sg0>
b oo e Olass .ol ol joa RVR 0o (ol b aS 058 o s Ll o SN 5 sl o (ial38l Leo
JS8) 4l zals LY a SbA 5ol o wus jrals slle ;o ol ool 1) 5 S jo o] (g0 9 0l o34
il o)lss 5 0813 o e 58 e 4y 3 S2elusly ©ppoty g Sl 1 0l 5 ok S 5 (P

Ao ooy sl £ o Jul S Foogas o jlid als RVR wo ld8l b (-7 JSs) 098 oo

(<) ()

MéaiEEAL Phyalcol Sclancas Dikislon
T

Thry WOBA/ESRL Physlcol Selances Dilislon

T47L S . LT ] AR -
1423
R_:_:Hm:i;
T 1485 1

T

A -
38H
/ s

N ==—
= e

BGOn
5525
50
5676
— 5675
Mun » — —

SEE  4DE  4PE  ME  4GE  4E  DOE  OIE  SHE  GGE  ORE  EBQE GRE  SBE 4DE 4PE ME ME ME ME SIE  S4E  SBE SBE B0 BEE

()

ncas Dilglon

wo  NOa PSRl Physleol Sclancas Divlslon HOALESAL Phyaleol Sela
. . i N - - -
/ / /7/ M ;
Hy : — §

\\ —
B S

N E{f\,\\
; =
280 y . 28
Db e

T e i T T R
o Sl (33103 (g 1 JISasly 325 Bev () 3 AB+ () b 59 slamiliy i £ siyoiad sloads . ¥ S
YN jolwo YY jgyee G efoe UTC celw u...iab.n Sl (o0 con )



YO VWAA Sl o) o)lads e Jlo o e ol bloee olid Llo 4y 23

Doy AD 5l G Cagby 0929 a5 v o Lis RVR auo malS 5o de oagay (18 (69,90 aslllae gl

Bl o o g s g wadle Sk (s RS & Led 9 (al ogr S5 g et A sles 5 Lo (0s (s

30 940 S sl cwlio Lyl ol ddlaie G 45 )8 a3l Cugloy 8108 4y ponie Wilgh po A5 (S Wy
il 00,5 dloul 1y W palS ass

1500 100

- 90

1200 Awd™ | - 80
-70 -
\?
T 900 - C60 T
< =
= S50 =

& 600 - - 40

F - 30

300 1 —RVR 1A 20

——RH (%) - 10

0 | | 1 1 1 1 1 | | | | 1 1 1 1 1 | | 1 1 1 1 1 0

T X ERO0XRIZIEoXFS o EEITZER
Time (Min.)

TP jolwd YY oy 50 i Cugby 9 RVR wis (o (glaids O Ol s O S

L1 ]
1500 oy 360
~1IH 330
1200 HJh "iJ ——FRVE_1A “Lf'l by 300
—— WD M"\r‘J* 27
= L 240
g 900 - 210 B
g. L 180
£ 600 | n [ 10z
120
o0
300 - u U 60
30
o L L Y , . L L , , 0
CoEZFZYSFICEIEFTEHIRARA
TIME(min))
[
1500
1200 +
g Qo0 g
E 600 =
300
0

JYF polwd YY 595 50 0L 605 g RVR w8 (0) ol g g RVR wyd (W) (slaiundo O Ol s . £ JSCh



e olainl b ailyg, a8l ays aneS cwlidlsn Loyl o8 gy \id

OB emy I (LAl ws hals e
YoOE 555 p90 9, 5,0 YYRAUTC L AY:NP UTC by 656 ,0 e VO« 3l S ol 4 RVR Wo ials
ol ans gl slacaelu o (5 lidpe Wliw Folaw slaanas ¥ S abe 50 8 50 () ;o .l 00l cualice
39) u.!‘ B (V J&w) Sl 00 45‘)‘ U"‘B) £9o 39, YA UTC GVY celw u.o_ivl...a LY .onj.n dbm Lags kSlﬁ
al o 50 6,500 g obew by Jad j0 (S i oljen xdaw (LS L aS gl |0 35 e g0 b
gz ;o (Y S8) JSuleaSe 0 - and jo glay |y alebe G ol iz op 0gd oo canlie w8
Sugb; ol olpl (208 9 635 50 Bblie )3 (b Bl S cl S le Sla ]y (lpl 457003 oo piza )9aS

ool 3y ol po s alS Lol Jdo a5 ail (g0 B8 sngay slas ) Jlge 5l ailes o SIS
(&) (AN

/-%._ NQAA,ESAL Physleol Sclancas Givialon

. e P (Hsnﬁj'”_\
=)

T | M

— BB ——- Bl
] n “—-_._HED__,/
[ 1480
- >

/

AE 40 4P 4F 45E #HE MOE  SIE S4E S6E SSE EIE GRE 3BE  4DE 42E 4E 45E  48E  OOE BE  S4E ASE  MEE EOE AR

(@)
\5 N4 ESAL Phyaleol Sclancas Dhdslon = P+ NOaeEERL Phyaleol Sclances Dhlslon
' \\-_ i (_,1’_'_'_3'29? — q_\_“"‘-:\_q_—_‘_
= —
NN ==
38 ~:::A-ELR‘“——--_____ —]
/ ==
]

— J”\Kx
ﬁ?/“ A::;x\ o
[

TA L ASNAL

i
J6E 4DE 4EE HE MGE MME DOE SIE  S4E GG SSE GBUE  GEE SRE  ADE AU AE  4GE  MME  DUE  BUE  S4E  fisE SSE  BOE  GOE

Y 595 Y 395 0A UTC 61Y sl (pufilio ol g F S wiile . ¥ JSCo

aazgi bl oo ools lis i dass sles g Leo L ol e RVR wuo )l (slasde G Sl o A JSSG o
AL Cade Hlade Led g0 o g a8l ralS 4z 0 O 4 4z 0 YO 5l Lo g0 cpl WS s mals ey yo (IS
VO & GLST jobay wo)ps Ve e Cusb) il oo RalS s a5 Slej )3 098 o0 o3 j9) LL B g, o

B ‘_g)..b.: ubg.w o\.\:>) 9 L;Lf‘ olJu‘ 5‘5»3).0.% alolus ‘_g)jJiu )I GMJLt Sy GA).IQAAJ aS ! Oduny Juo )0



Yv WWAA Sl o) oyl pitcd Lo o b o blie lad Lo oy,

Ll adlaio
Gl S (S8 Billae Cawl oal ools LaS A JSS jo 0l (59 505 5 S b s (e Sl (SeSs
S el ol sus Jlad D00 0 ,Sieks 352 b s (1alS plie 10 5 00g: gusiz ol gz o
W SRl Gl 5l 8 osbipe (Brd et Gl ol Calgd jo 5 ails aslsl 555 sk )0 ol Sz et g, ()
JSE) oy o 8 SU Ve @ gladasd 5 SLSU aali8l b ags (rals ley j0 5 el OBV sgu (o ol Ce p
39y ol Jsb yo jlasd glaide G lpss 05 onslin |, U O U Ce s ralS &g, oyles o0 59, LG B (-1
Bl el £ Soe jo ISl 0/0 jlad wad mals Ky, G wgs Eals 5l L8 aS el o Slas s
obgS [lws oy SO o JubgSa £ ogam jo g jLad SLSU lielaus ol als b lojes .ol oolidl
5 oad S8 e bl sl wpals B £48g slaailis 3l lga jLis ol Sllug ol 4 05 oo cdwlive
35k yo Les wud 1als 5 Cugb; (alidl b e SLSU il oS CiS g o0 (g5l Sla Sy oga>
S5 a3y e W Glpe g N800 wliilee gl il )l alas 5l lad wal Sllug b ol e coligS Sloj

losls (53155 jae plp |y Slels Sy 50 8310 e Jlie glaosls g0 cpl jo 4T ol

1300 40
<
.l Juf;a'l-""‘#“ﬂ‘b.r‘" 5‘
1200 - 30
- -
A el . 25 —
z SO - b e &
£ \ - e T 0 £
= = =
= -
- 15
B 600 e e s e
10
— RVE_14
Ty 5
B e e s, .
. === TEMP (-
Mg -0 o
== -==== DEWPOINT (-C)
0 p
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ — e i i e e
CHESZETEIEErFEIZEEEZIEEER
—
Time(bdin )
FAF 505 Y 395 30 pouts alaili sloo 9 oo g RVR W (yl5me (slaids O Ol puis A S
/ = @ N
1500
—BRVE 14 1300 r 360
' . A f 30
- \ |
1200 10 / W‘uﬂﬁw 30
m
& . | 6]
§ 900 § 900 ' no
5 i l f i 5
2 60 2 a0 ! 150 £
3 - E
k ,T,J 120
. ‘ ‘ —RVE_I1A %
300 _ 0 J | —woo #
H l M”“*w ‘ rg"" 3
] L 0 - 0
"3iE35ESEj3EnEjoEaETSSaE SEERREPYTIGLEIRTEEISERE
\ TIME (min) TIME({min) -/

XA 9595 395 30 0k i 9 RVR wio (O) b ez g RVR wis () glaids O ol puis. 4 Sl




e olainl b ailyg ) a8l ays aneS cwlidlss baylyd w) YA

u.»_a_ﬂ.' st.‘ )...A).&w‘ 0)‘5)55 9 ).A.OW)J olKwo 99 6[@0&‘0 )‘ )9.“.«5 o )Lu M 6‘).} )..ol:> u**-"’ﬁr’ o
5 YoIY Gl le jo coed plol olF0g,8 Wil o wuo deS slas, Lol s b el ool oolatwl w380 5
aS b salyl g oo ploul (Gho b i an bl dslllas () 0 a0 S b slojg, bl ogd axdllas YoV
(o Cugb ) (piads aladi gled oo (ladds SO Olss Jold wiloads cw) s alS (69,90 slodises sl
Jlo 50 5 58, 5k YoV Jlo jo a5 aas o plis cines plol 0l805,3 10 0o aieS Loyl b (slajg ) dslllas guls
Oy 45 0gh oo oddlive ¢ Sl slojs, duglie bl ools 75 0o (e S Lal 5 L 59, 0035l YoV T
S Eld 56 oy Wil o oS Sl e gl g b Bl by Jad 4 bgipe o5 s b slajs,
s Sdeds job Blsl g el Jad o ‘)/W A3l bole (pl jo piite Slep g O Llh 5 59> sladilole
@ i SlBodsdy (w9 ces 003 ol80g,8 40 o5 W ol dasl slas ) S sels 5 $ox sloailels oy
Glrosyay (i VO« + 5l 2aS a0 b g, Cann Sgamme 0 a5 ol ol Kilis asdllae 5,90 3,90 ,0 RVR ws als
Sade (eSS drossay ! Gl 5l aiies o alS 4 e gbbosgay (s cod bdy [LE g de ()b oyligs
a3 o HLiS (69 )50diges 93 ow)p bl ol Ao Slas, 4 by e 2o VY Jlaie LRVR 0o a¥ls g0 .55k
Sglae HlA8 50 cSlilse slo el )l Hhas g ls LSis Comle 4y > g8 b ays jialS 4 i glaoayay a5
aS pids dladi (glos 4y oo G (105305 5 0L (60T (Ogcind ¢ cmmwd Cugby (liae ol e Bagy jo s
9 o ob s (Bgs olas, o yo aS T b sl bl G5 090 e (ialS (0 el oo lga glidl 4 oxie
0alS 5 e Cugby Gali8l (o Bgi oayay slas e e el Cownl Pl ddlate jo jLideS dille g2
W8 Gliae g 085,050 cwliblen gla el )l alex 3l cjlid aals Sllug b ol jon oligS Slej 654 ;0 Les wyal

o

&L

- g5y 3iS SBolSag 8 St 50 eyl K S8 @ de g5 lulids 5 g lel ganlllae A TAD s (S
DFFY (VY ol oul8l ol

b s e swoasY1 LLs I AYAY . cBun 5T de Jowle § SLdS v (655 (g ] Ko )3 cdilos padegls
AYY-1-:(F)FQ Lad 5 ey SO58 Ve oA Lo jo ol 8 ddlaie 281 0y

23 Sl p 52 (SBgels pd Sl (o) ITAD (695 (el Ko 8 g Lo (B93 Sgrans tailows spad ol
FEV-F0UVIFY Lad 5 (o) S8 )5S 00 55 ol509,8 Jlez ;o 28

AY-£4 (YFY ’gs”"‘“‘ 6L3|).:.> dungf
Baumer, D., Vogel, B., Versick, S., Rinke, R., Mohler, O., and Schnaiter, M., Y+ +A. Relationship of
visibility, aerosol optical thickness and aerosol size distribution in an ageing air mass over South-West
Germany. Atmos. Environ., £¢Y, 1A4-244A,
Boudala, F., Isaac, G., Crawford, R. , and Reid, J.,Y+ Y. Parameterization of Runway Visual Range as a
Function of Visibility: Implications for Numerical Weather Prediction Models. Journal of Atmospheric
and Oceanic Technology, ¥4, YYV-14),
Clark, P.A., Harcourt, S.A., Macpherson, B., Mathison, C.T., Cusack, S., and Naylor, M., Y« A,



¥4 WWAA e o) o)leds epicds Lo o g ol blive sliad Llows oyt

Prediction of visibility and aerosol within the operational Met Office Unified Model. I:Model formulation
and variational assimilation. Q. J. R. Meteorol. Soc., Y¥ &, YA+ Y-YA) 1.

Doyle, M., Dorling, S., Y+ +Y: Visibility trends in the UK Y3e.eY34Y, Atmospheric Environment ¥3,
FiTler vy

Fultz, A., Ashley, W., y.y1. Fatal weather-related general aviation accidents in the United States.
Physical Geography. ¥V, Y4 -y vy,

Horvath, H., Y 4 A\ . Atmospheric visibility. Atmos. Environ., Yo, YYAo-y V4.

Husar, R., Husar, J., and Martin, L., ¥+« . Distribution of continental surface aerosol extinction based
on visual range data. Atmos. Environ., v¢, o« 1Y-0+ YA,

ICAO., Y- 1. Manual on Automatic Meteorological Observing Systems at Aerodrome, Doc 4 AYY
AN/t o ¢, VSt edition, Montréal, Canada.

Jacobson, M., Y+.e.  Fundamentals of Atmospheric Modeling, Cambridge University Press, Second
Edition, M ¥ pp.

Jarraud, M., Y+« A. Guide to Meteorological Instruments and Methods of Observation (WMO-No. 4).
World Meteorological Organisation: Geneva, Switzerland, 1A\ pp.

Jenamani, R., and Tyagi, A., Y+ ).} Monitoring fog at IGI Airport and analysis of its runway-wise spatio-
temporal variations using Meso-RVR network. Current Science, Y+, £4Y-0.),

Koschmieder, H.,) 4 v ¢ . The orie der horizontalen Sichweite. Beitr.Freien Atmos., Y Y, Y VY=Y A).

Lin, J., van Donkelaar, A., Xin, J., Che, H., and Wang, Y., vy +\ ¢ . Clear-sky aerosol optical depth over
East China estimated from visibility measurements and chemical transport modeling. Atmos. Environ.,
90, YoA-Y V.

Mahowald, N., Ballantine, J., Feddema, J., and Ramankutty, N., y- v . Global trends in visibility:
implications for dust sources. Atmospheric Chemistry and Physics, vV, ¥y «4-v¥ya.

Malm, W. C., Y444, Introduction to visibility. Cooperative Institute for Research in the Atmosphere
(CIRA), Ft. Collins, Colorado, Y4 pp.

Pak, H. and Zanevetd, J., Y 4 A¥ . Temporal variations of beam attenuation coefficient on the continental
rise off Nova Scotia. J. Geophys. Res., AA, s sYV-¢£YY,

Rosenfeld, J., y 44 1. Cars vs. the weather. A century of progress. Weatherwise, ¢4, \ ¢-vy .
Sabetghadam, S., Ahmadi-Givi, F., Golestani, Y., Y+ Y. Visibility trends in Tehran during Y3oA-Y. A
Atmos. Environ., 1Y, oYY-oY.,

Sabetghadam, S., and Ahmadi-Givi, F., ¥ +\ ¢ . Relationship of extinction coefficient, air pollution, and
meteorological parameters in an urban area during v+ « v to ¥+ « 4. Environmental Science and Pollution
Research, Yy()), oY A-0¢ V.

Schichte, B.A., Husar, R.B., Falke, S., and Wilson, W., Y+ ). Haze trends over the United States, Y3A.—
Y440, Atmos. Environ., ¥, oY.o_oY\ .,

Seinfeld, H. and Pandis, N., ¥« + 1. Atmospheric chemistry and physics-from air pollution to climate
change. Second edition, John Wiley & Sons, \ ¥ « vpp.

Sinkevich, A., Kimm, J.Y., Suh, A.S., and Chung, H.S. Y+ +). Losses in the Korean economy due to lack
of routine cloud seeding. J. Korean meteor. Soc., ¥V, YAY-Y4¢,

Sloane, C. S., YaAs . Meteorologically adjusted air quality trends: visibility. Atmos. Environ., \ A,
YYYV=Y1Y YA,

Tsai, Y., Kuo, S., Lee, W., Chen, C., and Chen, P., ¥ .v. Long-term visibility trends in one highly
urbanized, one highly industrialized, and two rural areas of Taiwan. Sci. Total Environ., ¥ AY, ¥y s—v s\,
Wen, C., and Yeh, H., y.y.. Comparative influences of airborne pollutant and meteorological
parameters on atmospheric visibility and turbidity. Atmos. Research, 41, ¢4 1-0+ 4.

Wu, J., Fu, C., Zhang, L., and Tang, J., ¥+ Y. Trends of visibility on sunny days in China in the recent
o+ years. Atmos. Environ., oo, YYa-v¢1.

Wu, J., Zhang, X., Hu, J., and Zhai, D., ¥ -y v .Probability of different visibility grades in China over a
o «-year period. Meteorol. Atmos. Phys., Y Y Y,y Yo—\ Y Y.



e olainl b ailyg ) a8l ays aneS cwlidlss baylyd w)




