[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19]

AN sl DY o)l 23558 Jlo o alidliz psle 68,15 Sliizg 4,28

9 AIRS ouizmiuw (b b BB O Hly o (Gloj 9 (S0 (Somaod Juloxd
Ol ! Sy g oS | YA glaoslo

AVEITY sales Goppdy  AFNVA allie cdlye
VA-YY ol

.‘Q‘ﬁ‘ ‘ubu) ‘ul"‘) oKasls ‘3515‘- saSiisls &J.B 05; )Llol:..ul ULH ‘SLG
Email: abayat@znu.ac.ir
Ol eoleral (lpaol olRisls (g yls y adis (5,55 (gamiils | Sho 0015 guguinn Sz
Email: saeed.mashhadizadeh@gmail.com
ol

Lol oolBl Ol pds g bl blgd jO0 0 CwS 31 SO PWV) o,L B ol bk
g Lad (mxhaw 3l 1) PWV a5 wccwd o)l 3l iaiguwgsdly 9 AIRS sudomiuw ((guus 95 goawand
Tl b oals (65 03l0l PWV gladosls 3l dllio ol 48 .adoS o0 (g5 03Il ooy g JS10
S g s iun | saosls g AIRS suimiuw (ylxi) (oSS Olluazi ol UGld gy
ouds ooliwl oyl pl S g o] YA (ownd Cughy 9 jLAS (ol alais slod loo ol
Godld g YIY ol B Vool pwolwd (g mF0jluil ojly0 o yes uwand sdosls ool
Gly wbboo YN0 jolwd G VooV polinw 1 Siygiomw oliwsl Y4 g AIRS oudw
as ol ooliiwl ol e goewad bd g mSejluil 51 AIRS suadomiww gdosly xw)lacl
9 (S ygB i b oud (655051l PWV (afilie ool oty sl ooy Qe (Simnsod
Jolgw 50 1y Hlado o9yl PWV jladie .ol o o Vo /A g A/A ol i 35 &0 AIRS susiaw
sy UL 50 9 oyl JB10 50 ool Hladio oy eS 5 2,10 435 sl yo 5 o)l s ples byo
4 (oo Cuagh ) g )L (il alals (glod (Lod 9 PWV (Suod (oiloo -l o0 (515 slooS
b )38 Wigy S5 PWV g oo Koo et o] Cuwrnsds o yd — Yo g — Fo VP VY Cui
oy YA oldlps oy 50 a4z )0 o guldl ol as wd o0 lis |y oLl s o ,e

b (oo il (Sonad

Ssas (S y95 i AIRS ooz o o) BB Ol 55l auls

CRVTYEY - 18 (S5 55 05,5 pole aasSLisls «lon; olKtils cylowiy T allio Jgiamo )


http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19]

U il BY o5l 903395 Sl bl iz pake (50,18 linind &y pi Y-

dodilo

S 00,5 5 pSosll b pl pln waes co L3 1) sy 92> SlailS 518 lade o iy ol e
Oy oinle S g el Sl g ol 45 2 Okl 6y S50 Gl e 92 50 ol b (3B g a8l
Syl dihaie S 4o iyl gg8s 40 ol b ol e (Schmid et al, 2001: 1887) o5l caws a
v kg 5l Sgie 40 09290 ol JBu JS O F AYAT (| Sea ¢ Bolo Solomon et al, 2007:552)
Carlson, ) a5 o PWV) 5L LB Ol Jl wols (3,b coilB a5 -9 j0 Of Juw SLL abais b o)
5 oWk Ol Sysln 55 5 57 Cerds Smiin 0 6ok R Wl PWV @:8s (ess (1991
PWV Ol £985 (sminn 9 03bee & bgipe Slowbre 55 oee slo il ly 51 (S0 sl adls QU
Ol Oliee s 592 DUy porie 40 (5L B OT Jlu @ndl OV e YA (]S 5 (5 pole) ol
OIS (K 008 g 0k S 9 S w92 5Lid g Lod ailes daslen o5 g jlade Jro g3k sl yelil 4
(V4 YAY s‘_g).wl,.o)

ol ,Bu 1A0--Y+ V¢ so5L ;0 NCEP/NCAR (slaosls 5l osliiwl L (Y+ 10 4 VYY) ), Ken g 0 Slue
slos,lual Jdow 4 s kel sla iy, 5l eolanwl b sl .asols )13 cwyp 0590 1) ol 59, 2 )b LB
s a0 S sy g dmwle ) (5L B slaas 1> g aiSl y bojluces o by, wlel 500
FB Ol e dlie ol o Ll oyls Slgsen o)) Ken g0, Slae dllio mli b pol> dllis cpl 4o sael cawas
Y4 skeosls 5 AIRS o lsals 5 —(gund 95 guwani-al o) s pSoslal 5l oo zlZaul o)l
] 03 o g_i.....:jw Ol.i»_».».}‘

S8 anlllas 5550 dm0 (paiz (e 57 50 S9zge Ol Sl bawg laggesb 5l (B 50 dndyes 5 i
Wb b ey 92 W8 e ;0 PWV (6,50 5l0l Cua a9 mrwdnd (wlal (e 5 288
o9y 4 1) PWV ol 165 59 peitass (65503l 51 (sand )95 ziwands (Halthore, et al, 1997:4345)
SO ALIS N0 ye) ool Sley SIS gund e s lrosls WS e zlResl )5, g ool
b s atdl oS e oSl 55, Jsb 0 e edyst st W Gy, Jsb 5o xS el
Lad 5l gousio sloo,lsale (Holben et al, 1998:4) ail aiils 9425 198 ymo 40 ol Wld (5505l
S99y » 03 u..a.: 6Lm)1))1 )| ‘;) ‘/AIRSY ‘d..m ;‘)SLQ DY AMS@ 6)50)Lb| ‘) LJ"“A) Fed PWV
(Bedka et al, 2010:3) oS oo (5,503l gob; <o b1, o)L LB Ol w4 el Agua o,lsale

O 590 A olgs Jl o as Canloglgale YT 5l glacgeme (! o (&) Vs obcaxdgs aibels
-JL.iMu 2O 9> ».\MS‘SA IRE () §> )‘ u»‘ = 6"‘"’)‘9"L° L oo ooll.u:)é LngJLli:.w BSGOWW-
L ool BB Ol B liae Olg oo (simn) ol (@ (o3 00 & sl wSojlusl 5o 135 o 1 )l sl
IAF Kod oy (Voo A) o) 5 >, (Susskind et al, 2003 Bock et al, 2007) »,5 ! 5wl

2 Atmospheric Infrared Sounder
3 Global Positioning System


https://en.wikipedia.org/wiki/Global_Positioning_System
http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19 ]

\A| oyl BB g.aT K o Sl 9 P (Swod i

Slalys 0,591 w1y IS ol )9S 50 AIRS  odizmicws g ! = > ook LB ol By Gl o5l
Sed g ol @ o> b by )b BB Ol b GlaSeslul I eslatal b (Y- %) Sen
oy 10 5 /) S5 a4 g Wo S i lael 1) AIRS saizi PWV slas .505lusl AAeronet
JRAIRS o)lsale cnlply 2559l Sty (o yo3 iwind 5 Wl (g (> SRS ojlNl G (Ko

el dilate K 55 0T by addlla sl ids 5 canli
55 350 el g = i) a5 Slloans oSl 53 @Bl sty et It e (ol o
Sodls o Dgd o Byme =300 1y pey mhaw 31 3L BB O e s uSeslal Sblg s )l
Al IS 50 [ PWV .Sile 09 co commiono (soud o5 mowied slos nSojlul b AIRS oo
o aolsl 13 Wig oo i AIRS (slas yoFo3luil 5l ool L PWV 1 Sils a2 5 00,5 Cowscy
VoN0 el B Y e ¥ ol 6505030l 03l 50 S olfien] YA 45 ous oo sloosls b T

3oy menly> (S Az g o BT )0 058 e e 5 dpsle

Gulxd (09
Sed 95 5l ety s 3 Db ]S Sl bm ey (G0nD 95 D (B9 OS5 e
35S Glge b oeme lagse Jsb 5o (Blowl a0) (552 D)3 5l oy on oo 0aiSTy 55i g (ad 55 20)
DA Y VY (e g Slo) S oo (6T oslal ey dhaw j0 4z 50 VY ws Gl g gl Ve
25 gl ) e 92 50 Blae D3 (Sod g (Sl Slasin Gl o0 (oo giwand slaools
Cimel <5 15 3 45 cosl CE-318 g5 olony oo ol olKiils 1o s (g ygs grimainds
4 el iagli Voo g A%+ AVe Ve FFe zoafob O oLl mimand ol el ok (65 4l
AT O en 5 (oogane) Wload 485 a5 langles adlllas lp ks Jegll AT+ zoesb s
5o Jsb 5 s ySoyll 51 a5 el g,z PWV L o)l L o s (Holben et al, 1998:4 v

(V) ISt o5 oo ] Al el -

N\ !
05 lonS Sl olSL315 55 @Bl (595 Ehuwniads (1) IS


http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19]

AA Ll DY o Lo (b3 jei Jlw (o ldl e pale (60 )5 Wl & yis Yy

B ool 51l 31 g el 028N L 657 055 o0 (503l L a @gadsb 18 sl 9ed o> e o
5 (Goy Job )0 oS o3lail S a2 Bo V0 y» ,0) Sy S s 4 .(Smirnov et al, 2000:339) 548 o
Bgusgedly Glocs s ojlail (miwiomo ly ol Gloosls 5| (g oo it o5 mhwand laesls obj cds
i PWV 6la 6,501l clas o) jo .(Campmany et al, 2010:386) s ,5 oolaiuwl o lsals 4
sosls 51 oals zlyzuwl PWV xiwcos 6l p YoV joluo B V-2 jlus gloj ol jo sud e

Ll 00 oolawl AIRS odiSTw

AIRS ssizuws glaosls

Sl g oo yion Sgts 9 ped8l sl e 4 SeS B L a5 conl glalnl 51 (S AIRS snioin
Gy ey Slae s VooV L jo oS el Agua olgale (godizuiw (il 1 (S5 AIRS suioniw (ol ool
b.o.:.\s ddLM.A LQLQ:)‘).:‘ A Cod Yl ).3‘)3 Voo L)] kSaSJJ u)ds o GD.».E o)l.: YYVYA Lg‘)‘o AIRS .o
SIS ‘_gl.b)‘lf AIRS &5 Lg).:fo)'k\j‘ 1) S ""’9“") 9 Lo ‘1,5[3 slals dol.i)' 8o b "\"‘5"6“ aS ol
ailjg, sosls Allas cpl ;o .08 oo s So3ll 50 1) (e g (S 0unST 68 (0 S nSlain «yg55l dilon
oolainl Sy g o] YA s UL az j0 SO S SIS LY V0 pols G YV poliow o0 PWV
.(Susskind et al, 2003:392; Hagan et al, 2004:338) <l ool

Sy g 0w | saosld

Sler ol Sla 5 Blyd ol L35 e 3 pleped ssb & Ky sloolfin) s
ol gz g Cao gy LIS ¢ ol Cugby pind alati sleo oo wile 9> @l slrosly owlillga
o] el s Sloj (6w ol aiil oo atel dn O g0 4 Sy gl slrosls (gl co (5 S ojlul
LT ailyg, pSloe Sloj (6w s 50 oSS YoV yualws B Y+ Y sl (6 u505lail o5L y0 o
oolaiwl ol ) cwlidlen oSl YA slas ,uSoslasl 5l allin ol jo ol awlxe  Siad dewle jslais
sl 00 03y oyl pl AdES (59, olKiw] S a9 (V) UKo 50 .ol 00

Campmany ) cwl 39, Jobo 9 PWV adlllas sl 4l e diad ja8 sla Il 51 (SO (god )95 iy
it PWV . S (V) JSC3 (et al, 2010:386; Dubovik et al, 2000:20674; Raj et al, 2008:317
W2 oo LIS TN Selbo B V-0 julus Jlejojb ;o 1, AIRS snizeiw g (s0ud 95

4 Smirnov


http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19]

Yy oyl BB gT b m (S 9 (G (Swon Julxs

42° .
40" I
38’
367 I
34’
N
a0’
28" I

26" I
24
44°  48° 48° 50° 52° 54° 56 58" 80 62° 64
Ol (5390 b ooy Sy g ol g aladls b o] 2 .5l 2! 50 Sy g ot | Y (S0 @238 (V) S5

@ Semnan
- ~ Esfahan

Birjand
-

Kerman

Shiraz
-

Bandar Abas

LSl oul 0010

59 el (6 S oslail S 4830 VO o g aljs, ot 5 A (gund 85 rwdnd 5 AIRS snnin Sy SIS
i VO s glaosls o .ol oulds solawl (gund jo5 giwand slaosls aljs, uSike 51 Y S
ol o] Jblie JuSo 4 bgire AIRS slasoly .ol ouls B las uSo3lil 51 ol 31 a9

el 1Rl S oIl 55 Cal (615 PWV (Siod 5 il o

Correlation Zanjan level 1.5 & AIRS data

30

PWVAIR(mm)

5 10 15 20
PWV (mm)

zanjan

robsd (5 S0l 03l 10 AIRS siiziw g (gl 195 gl PWV) ()l BB 0T )l (San (Y) IS
Yo yaolws G Yerd


http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19]

W Ol BY 05l o03j98 Jlo 2 Ldlpir pole 60,18 Wl & pb YF

@ ;0B AIRS oaiziw a5 sl 5l g AIRS soizviw g (0w g5 it UL (Kan 4 4> L
PWV G g Sy ,Ld) Jdow ay aslol jo ccasl axy0 O GG cdo b ol pl S 0 PWV (6,505l
sleosls jLael 51 0 )57 ol Glawabl 51 o maslo oo Olpl Cols YA 5 ouds (6,5 0jlil slo il )by b
oS S g o YA Jblite sl Sy (gl odiziws (ol PWV Jloj slo sy AIRS onieiws
Casby g ls ,Lad (it abaii sles dea sles § AIRS ouiziws 3l ool sy PWV (10 Siican 2505
mod 5 Ske Sl s 2 gl b S jlade caime Ll (V) Jgu Sl dwlre (o
s adadl glod (VY i) Loo glp Siginn ol YA 50 oals (g pSojlal sloyial )b L PWV
(Koan e (2505 st el (P (21 (oo g 5 (F (ko) lyo b (VF o)
PWV Koot o po lado (0 5eS) oyt el Cawds dYA) AN (5490) 35 0 50 Lo g PWV
sboo 5 lsa los LPWV Sion o po el (V) AR (05 0) oy 5o 50 i abas slos 4
Oyt b so ial38l 02 PWV (il alats slos 5 Los iulidl Lol ax g JB 5 oo il alais
(35 5065) olee it el oSS & (o Cagh; g 19a )Lad L PWV (Scen oo e (0 %e5)
aS w0 Hlas (M Jsux> b cwl (V a0) B0 caiw o(Jos)) 3 e 9 (Ve s20) VY ao
o Sagby 9 5Ld Al L (g Sl (hie 9)lge el )3 (ord gl g I ,L28 L PWV (Staen
@ alie dalol jo 0)ls Slggran (Y210 5 VTAY) ], 5 0,5 lae dllie bl b a5 Wb oo ials PWV
sloo b 3l BB Of )y (Son G @i 5 G0k JE ST Jbu aldlie mish el 5 (oo

31y meploS Glnl e 3 (s Cugb) g 198 jLAS (et alali sles dga

[ )
) 22

C
44° 46" 48" 507 52" 547 56 58 607 627 64

Y10 yaolios B YooV psolinw comr AIRS (35l 6 o jhs orilso (F) S

2 PWV Sle oo bt |y o (55 (6,05l o3l o AIRS saizeies PWV o Silie (F) S
ol zds 5 ples Sbyo 55 $by0) (hgb, @le 5l 690 5 (Ki3 0925 b Gl 65 0 (9


http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19]

Yo gl JB O Jl o (Slo 9 S (Kiammnd Sl

Cudib ol e 4 a8 ol 655 50 (295 5093l sled o 4y SuaBly cnl il i (wST) @i e 4l
slod 5 T9n g Culs rals el laogS UL elis )| craizman b go Gial8l 52 Giyb BB T b
ATAY (o5 g 0 )Slae) 3580 o ST) Slelis )| jo Of b (iuleS cud )b pals corge bl 5wl

OV 10 ) Kan 5 0,5 lue FT4

ol YA 33 i gy 9 19 5L cainit alaiis (5lod g Lo b (5 B O by (Swon (1) Jga
YA polwd B ¥ee¥ poliow (g uS03l0il 03l 53 (ol pol Sy g

S 5o slos | et alai glas | lgo JLaS | s Cagh,
) (°C) (*C) (Pa) (%)
5 YY/A APIS -FYN -¥YA
1) YAIY YAl SYAY “FAIY
Sla! oY YA/ -fY/f -VOrf
obee oy £4/ Y- /0 -YYIY £10
olzile s oIy OYIA -fo/f -fON
ol OAIY YA/f -vam Yoy
ol o> YY/A SYIY —FAIA -FAY
Foiw A+ yaN -fr/a —OvA
Sleis! YYY YAIA ¥V -Yo/f
5,5 4 YEIY Vvajy -4/A Y4y
o, ABIO AYIV -OFIY By
KRN \alle vass -YEI0 -fY/
RN YAIY YA -fa -¥a/
RS ASIY AFID —faf -frIY
Slows yay AYY -0/ -£5IY
S VA YA -YAN A
obeS £0/0 YoM R —YAIY
N £+ YA/ -f- SVAIY
Sgues YA/f YYY -£518 -YEIY
)5 o/ AV -ve/f -/
o5 INYie ABIA -00IY YV
s SYIY Yo —FVIY -YvA
zob S4/A YO0 -YY/¥ -YAN
Js) MY APID SVED -Vid
o) AYIY INR v/t “YVY
J%; AVAA ASIS -Ya/f -O¥/8



http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19]

A Ll B o5lod (o229 Jlus (bl yier pale 00l wlidind 4 5 v#

ol AT AT -vvie -YVIo

% Y/ $5IA -¥a/f -YAI
Sl oo/s SYIA “FA¥ -a/A
oSl (eSileo | VYV VE/§ ¥/ -vay

30 S S s O S 40

Zanjan Station| |

PWV (mm)
T({°C)

Jan Mar May dul Sep Nov

L5 (6 Sty g om0y el (5192 (lod 3 AIRS suizminw (b3b S8 O Jly Jloj (gm0 -(8) S
(01,5 il o> 2 () gebans (5132 (SLod) o oo comn> 32 B3k BB O 4k gy raSilao (305) (T bl
23 20 LG 1) Y18 jolwd G YooV polinw (g S0 jlail 030 o

s b (slyp (slas 5 5l o Ul Sy (512 AIRS ez PWV el ilaj (s (©) JS5 50
abhd o Cewl ool oy YoVO ol B VeV el oS oslail o5l jo les S g o]
> 5 PWV (56,8) ol bla el oals 88 Sloj o3b (b )0 55, ol 5o oad el slrosls .Sk
bad 30 PWV s (p eS aams oo i | (G5 S8le cos oo gl Sl92 sbod) pio e
QLS o8 Sl 30)0 A7 gloj (5m90 (! (Ssr el (lianls Juad jo ] Jlade (it 5 b
B Tl 1y 5 s Lod Gl ol JLa oo 59 Lo 5 gl B o Sl alie i3, ains
oanlice oyl pl jauiS alire bla (gl oo Sboj slos,m ;o aldle glis 0,90 o)l ey 2 o ()b
Toos 4 oo,k BB ol [l aldls gl 0,90 55 (0) S 50 .(V:AWVAY (cwle g 0olj guguine) Conl 00l
g g0 0dpline

7= UL AIRS oaizeins LPWV 5 g oSl YA (sl I slod (Soan Sl 00555 (o) 2 512
5 oo Sion laie a5 wpo oo i (F) Ko 0l g 5 GMTO 13381 0 5 L Siicon 4 doolSis)
5 e er) o Jled )0 (St e ((reS) (ryia o) (S @3 (250 4 PWV
9 0 ol (B Do

5> Generic Mapping Tools


http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19 ]

vy gl JB O Jl o Sl 9 S (Kiummnd ol

3

b

34"

B2
e | .......
pa’

zﬁ“l
[
I I I I I
44° 48" AR 50" 59" 54" 58° 53" 60° 62 64

ol | o UG ATRS ssiizmivw o3l BB O 5l 9 Sty g ol | YA 55 192 (slod (Sotmmnod iy .(F) S
B o0 LG 1y Sty graw (5o Biws | Joo S5y olow LG Y10 juolwd G VooV polinw (5 50 3l0il 030 jo by

bz 2 s ol o Sl BB ST b 5 Les (Stes ppolie Gy oS e S, (V) U5 50
Sl e 3 VA o L) (Svon ol ¢ o8l (o0 (l8l L sl 4 s ools i3l ol bl
B8 I L oles Sleis Gl s & (I3l ol e QR (Ldlin o 4z e S

el U sl ye 5 AT 55 a5 bl Jelo 4 45 ol gldli

0.9 T T
.. .
_ 2%
?3 0.8 o .e ‘,
€ s ® »" - .
- .
2071 o . -
[X] . [ L
= . -
@ P
306 . ..
c -
2 -
T05) .
?
[=]
©04r .
0.3 . ‘ . ‘ . ‘
26 28 30 32 34 36 38 40
Latitude (°)

@l (oo b (xbaw Lo g 5k BB O Hly (S o pd alaly (V) S

50 (7)) UK aisles ol sals eols ylias (A) U 5o )b BB O )by g picds alais glos  Swon
ot o dilaie )0 ] Jlake oy TaS g 05 e sdlive (Kiwaed Hlade oy i olpl oe Jleds dilaie
Jals u_j )L?UML)‘)"“ GW@OMLMMJAEA d)laf Q;).Q,w oliw‘ ) o u‘)a‘


http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19 ]

A Sl BY 0)lods 20595 Jlw (2 Ldl o pole (60 52,5 Ol 4 5

YA

bl s ol mly oaims lis g 8 lo lga sles aiilen olive jL8, il alads slos 9 0,0

p2

[@a”

34"

@32

[3e°

28’

26"

[

.......

44" 46" 48" 50" S52° H4° 56" 53 60" 62" 64

3 UL AIRS susomuw (o3l BB O 5l 9 sy giomw olms] TR 50 s alails (slod S aiadis . (A) S
VoA polass B Yool pobipus (6 o3Il o3l 55 Lol

g2

ko

[34°

R2°

[30°

ra’

re"

4’

44" 46" 48" 50° 52" 54° 56" 58" 80" G2 §4”

ol o UL ATRS oizmin (55l B8 O ey 9 Sy ghms oltuns] YR 50 T 5L Kotuanod i .(3) S5

Y90 yolwd G Yeoo¥ polinw (g 550310l 030 40 by

Sooon ol olie ool ot W1 3 BB T s e JLis Sieen SlSe mie () JSE o
o (a8 5 el o osnlie 985 gtz allate )0 shie Sieped ko iy iled his
s Tea sles g jLad a5 Sl 5l 55 b oSl 5 ©)e Jlod ddlaie ;0 5 e (Shuron
Gl crge oS wloe 225 e (JBz 5 oad late I dlos (L G it GusSias alal,


http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19]

Y4 oyl BB UT)[NQ&@LO)S@&MJ&JW

oz Al cpl s wogls SUL Scen 1go oo b o)L LB ol Sou Bk ol s Joe o Lid
S jlade lga jLad Jlade o8l b cascs jo .ol HUanl 550 9o JLid g o)L LG ol SBu e sk,

glbizlle b6 ite Ster polis olnl Jlod 5 3550 0 orizen wedioe a8 5L BB O

Do oo 0dpline
u2
Rt
r 20
e 15
10
5 5
[t
Bar iy -3
a f -0
~ 15
@32 -
-20)
[Bo” -25
| -30
28 -35
-40)
e’ -45
| -50)
P4 -55
I — — — — -60|
44" 467 48" 500 52" 547 56" 58" 607 827 64°

5 UL AIRS susziuw (5, BB O jlky 9 Sacty g ol | ¥A 30 connsd Casghs y S diaits . (1+) Sl
Y0 yolwd B Yeoo¥ paoliw (g 5031050 030 yo brolKius |

edla> sl oo ;0 .l sud 0 ygl s Cagb, b )b BB O e Seen (Vo) S5 0
9 5 el S35 LT ol oy L8 2 52 it BB ol 28 5 05 pled e (i il
@S J 50 el 05 s Cagby g b BB Ol By Siaes llae jlade cplplsoyls 13 L s LS
50yl 90 (ol o (Saen Bllae lade plpls aidl o sl SUL sl s, o 358 JUlawl Bl

Lol i UL la b e

=035l 51 sael sy (b B O sl a8 5 15wy 9590 olpl jo i,k BB OT e dlae ol o
o= oSS Slleass oKiils jo jliue ol o> giwand glrosls L AIRS caizin slas 5
ailyg, S yiie loosls gly Hrw Coro (plal rwcons -l pl [5iS 10 S5z ge (gl 5> Tl
5leads (g pSoslail o,k BB Ol o o (Sed oo b plssl YoV pols B Y+ sl )
Slulyy anlllas azecs b aS aal oy lu; i slp 100 plp (goud 93 mwand g AIRS saisiw
Sload Cawl oalds anlxe (/AT 5l Siion <o) (2S5 b gl a5 (Prasad et al, 2009:18)
odizmiw b 0ad (6803l PWV ceol a3 )8 )13 e Jlas ;o YooV Lo 5HAIRS caizeiw o)l o95

Olpl e ;o PWV dilyg )y o Sileo ol zlaeeal Yo V0 alws B YoV yliw o Sy o5b ;0 AIRS


http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19]

WA Lol BY o )lod @22565 Jlw (2 LSl pole (60 52,5 Gl 4 i3 .

99 by ol yo Of [Bu jlade (e e YF) (o yiin a5 sas oo olis a0 SO olad SUS& L
Lole! ye !y G,k BB ol ,w NCEP/NCAR Jaw slaosls 5l oolaxwl b as (Y- 10 4 \YAY) ) San
ois ahats glos dga oo L PWV San 050 Slgtran Wlos S oy a0 V.0 olad S
SrSolalogh jo ol Glisee bl jo cwlidlgn olliun! YA [0 ool (6,503l s Cusby g lgn jLid
30 0 PWV (g5, 5 sloas]idl 5 ol 5l lsa (slos a5 ams oo Ll Yo VO ylws G VooV b
Iy sl azes 3.0 (V) S8 (V) Jgu b oo malS (Glid rals) glas )l yiol381 L PWV jlade a5 Jl>
ol UL Slelis)] 1 mie Gk BB Ol by Gl ol Slelis)l je aSsysk 4 amse la
u_;‘ ,Bu L,;,L»_B|)a.> P u,.;l)sl LasS AR oo obas oKl Y4 (_g|).3 159 sbo L PWV M O
@bz slags e o Jlo sk jo I slos Olits Rl s @ a5 alb oo Sl 5 192 slos
2ol FB Ol b g s (Siner polie o (s (gem)S, (A US55 () JSS ablbe UL
P 42,0 S sl ae s VA o b (Ko (pl a0 oo plis bl oldlas 5o ¢ ol
L (V) U canl ol oye ol b oles Olyoss iol3dl o 4y a5 b oo iol3dl oL8l s
5o Hlad jialS g Aol (0 WS e Sgro g Wb oo SalS lgn JBs g oo lauis lsn s o33l
GealS L ccpl pl 0418 092 g ddlaie G o jLid g lgn (glod o swsSae (Siwed S Ogd o0 Jore
Lol BB Ol by  Sied () S5 090 o0 Lol (55L BB Ol o lade ddlaie 5,0 len jLad
ke B o e Shras ol e 5l i slose 53 o8 48 o oS oand Cush
S s Jol> s Cagb,y 15 (V) UK cnl SUL oo e BUS 5 aS sl o5 ond Cusb,
B T o ol 5 e e b jmably cal ol o iy Bl ey L8 4 Tyo il B ol U
s Zagby Lo Gl b ogr <l Gllae (Sl BB O b jlaie o el U] S (e sss 3L
b o Cagby b alidl o> sl 5L BB Ol by jlade ST ol sles o Sk 5laul iels
HUal ol s el jrians UL SLdlhas slao,e j0 oo &l puss a5 Sl 5H(Y VY o5, sl il

il Gl g Casbo, b 0L BB OT (San llae jlaio oLl (558 Gl L 4 ol

&lw

Sk 3l Gyt BB O LS OFAD) Ly Slackiss ol ol ol (i Solo
TV Y Lad g o SO 8 aloxo o] p adlaino j0 o0l JSbuys

FB ST 05l (ITAY) e« 13l Bolo ¢ pzsie ool o0l 8 tsuge «g3,5 3l ysy 1L dome s pke
9 63y dobiy oyl amlitaigluwgsoly sosls g MODIS b laale yglai jl oolawl b A5 40,0
AYFN -V F Lad sl

Ay 8 5 v gty i bl LT dgn S5 b SLesT TV Lo, dams eyl


http://fa.journals.sid.ir/SearchPaper.aspx?writer=18221
http://fa.journals.sid.ir/SearchPaper.aspx?writer=7257
http://fa.journals.sid.ir/SearchPaper.aspx?writer=43950
http://fa.journals.sid.ir/SearchPaper.aspx?writer=43950
http://fa.journals.sid.ir/JournalList.aspx?ID=1213
http://fa.journals.sid.ir/JournalList.aspx?ID=1213
http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19]

A oyl BB s,:T K o Sl 9 FBw Swod i

S 432 9 1 (gHlmal Ol i Judod (1FAT) Seldgn o ol tsten (OlalSings (s 0 Slos
FEEFYD (NIFF oxmb sludl i g3y ool 32 ook S O

alipbly (guaygs gmand 3l oolitwl b lxi) g2 (Sul b yolyly addllae (VYAY) (e ool
oy oS5 Sllases olKsls | pslis IS

o llgn olimsl 10+ 50 192 Glod Sligoyld ko (VYY) dzme o cwlie toumas «( Sho 005 guginn

¥ om0l Su5ad5 ol S prad il SUlie dgome oyl 2]
Carlson, T. N. (1991). Mid-latitude weather systems.
Schmid, B., Michalsky, J. J., Slater, D. W., Barnard, J. C., Halthore, R. N., Liljegren, J.
C., & Ingold, T. (2001). Comparison of columnar water-vapor measurements from
solar transmittance methods. Applied Optics, 40(12), 1886-1896.
Solomon, S., Qin, D., Manning, M., Chen, Z., Marquis, M., Averyt, K. B., & Miller, H.
L. (2007). Contribution of working group | to the fourth assessment report of the
intergovernmental panel on climate change. 9, 5-13.
Asakereh, H., Doostkamian, M., & Sadrafshary, S. (2015). Anomalies and cycles of
precipitable water over Iran in recent decades. Arabian Journal of Geosciences, 8(11),
9569-9576.
Halthore, R. N., Eck, T. F., Holben, B. N., & Markham, B. L. (1997). Sun photometric
measurements of atmospheric water vapor column abundance in the 940-nm
band. JOURNAL OF GEOPHYSICAL RESEARCH-ALL SERIES-, 102, 4343-4352.
Holben, B. N., Eck, T. F., Slutsker, I., Tanre, D., Buis, J. P., Setzer, A., & Lavenu, F.
(1998). AERONET—a federated instrument network and data archive for aerosol
characterization. Remote sensing of environment, 66(1), 1-16.
Bedka, S., Knuteson, R., Revercomb, H., Tobin, D., & Turner, D. (2010). An assessment
of the absolute accuracy of the Atmospheric Infrared Sounder v5 precipitable water
vapor product at tropical, midlatitude, and arctic ground-truth sites: September
2002 through August 2008. Journal of Geophysical Research: Atmospheres, 115(D17).
Raja, M. R. V., Gutman, S. I., Yoe, J. G., McMillin, L. M., & Zhao, J. (2008). The
validation of AIRS retrievals of integrated precipitable water vapor using
measurements from a network of ground-based GPS receivers over the contiguous
United States. Journal of Atmospheric and Oceanic Technology, 25(3), 416-428.
Prasad, A. K., & Singh, R. P. (2009). Validation of MODIS Terra, AIRS, NCEP/DOE
AMIP-Il Reanalysis-2, and AERONET Sun photometer derived integrated
precipitable water vapor using ground-based GPS receivers over India. Journal of
Geophysical Research: Atmospheres, 114(D5).
Bock, O., Bouin, M. N., Walpersdorf, A., Lafore, J. P., Janicot, S., Guichard, F., and
Agusti-Panareda, A. (2007): Comparison of groundbased GPS precipitable water
vapour to independent observations and NWP model reanalyses over Africa, Q. J.
Roy. Meteorol. Soc., 133, 2011-2027.
Bayat, A., Masoumi, A., & Khalesifard, H. R. (2011). Retrieval of atmospheric optical
parameters from ground-based sun-photometer measurements for Zanjan,
Iran. Atmospheric Measurement Techniques, 4(5), 857-863.
Masoumi, A., Khalesifard, H. R., Bayat, A., & Moradhaseli, R. (2013). Retrieval of
aerosol optical and physical properties from ground-based measurements for
Zanjan, a city in Northwest Iran. Atmospheric Research, 120, 343-355.


http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22287736.1398.19.53.5.3 ]

[ DOI: 10.29252/jgs.19.53.19]

A Ll B 05l oohd595 Jlw (bl i pole (63,15 linizs & i Yy

Susskind, J., Barnet, C. D., & Blaisdell, J. M. (2003). Retrieval of atmospheric and
surface parameters from AIRS/AMSU/HSB data in the presence of clouds. IEEE
Transactions on Geoscience and Remote Sensing, 41(2), 390-409.

Smirnov, A., Holben, B. N., Eck, T. F., Dubovik, O., & Slutsker, I. (2000). Cloud-
screening and quality control algorithms for the AERONET database. Remote
sensing of Environment, 73(3), 337-349.

Campmany, E., Bech, J., Rodriguez-Marcos, J., Sola, Y., & Lorente, J. (2010). A
comparison of total precipitable water measurements from radiosonde and
sunphotometers. Atmospheric Research, 97(3), 385-392.

Hagan, D. E., Webster, C. R., Farmer, C. B., May, R. D., Herman, R. L., Weinstock, E.
M., ... & Newman, P. A. (2004). Validating AIRS upper atmosphere water vapor
retrievals using aircraft and balloon in situ measurements. Geophysical research
letters, 31(21).

Dubovik, O. and King, M. D. (2000): A flexible inversion algorithm for retrieval of
aerosol optical properties from sun and sky radiance measurements, J. Geophys.
Res., 105, 20673-20696.

Raj, P. E., Devara, P. C. S., Saha, S. K., Sonbawne, S. M., Dani, K. K., Pandithurai, G., &
Murthy, A. R. (2008). Temporal variations in sun photometer measured precipitable
water in near IR band and its comparison with model estimates at a tropical Indian
station. Atmdsfera, 21(4), 317-333.

Ahrens, C. D. (2012). Meteorology today: an introduction to weather, climate, and
the environment. Cengage Learning, chapter 4.


http://dx.doi.org/10.29252/jgs.19.53.19
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.53.5.3
https://system.khu.ac.ir/jgs/article-1-2930-en.html
http://www.tcpdf.org

