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Figure 1: The studied area, a) height map, b) The total average of precipitation in 6 cold months (1995-2020) and c) Map of the
catchment areas and synoptic station
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Figure 2: The frequency percent of ARs over time (scale: daily)
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Figure 3: The frequency of Ars linked to precipitation > 0.99 mm
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Figure 4: Location quotients of precipitation linked to ARs to summation precipitation in each month (see equation one). The total
map shows the percentage contribution of ARs to summation precipitation from November to April


http://geographical-space.iau-ahar.ac.ir/article-1-4057-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 7:53 IRDT on Thursday August 21st 2025

4 S 0,593 (b (ol 58 s 9> SLadilaa g, 3 (Bl L g3 8 9 pees (SIS Lol Jalas

S S b Olgrr 5 kol OILT oSl el 5 0l 53 313 0L 5 il (glaelSansl s G S 3 5
o b 1y e S Sl 5 s o) 5 an3ls | s slaaibiny; 5l @18 30 s1as Yo
5 3 ol 5 VL Y/ e e b Ld e 5 sUT o sl olo tizdls [ o/ Tssi SIS
Al gly el jo dzdls g gladlbiagy AL S s a5 1) g S0l /04
5 Ay oSl 4 by /0 Olse 4 OF 0 a8 5 WY L Olslims 5 gl pl ool @ Glate SIS
ez 1l o sbalbagy 5l sk L o Y S 5 sl e laelKansl a5 ole 55 ol ol
5 bl i oKal 55 sl ole o ol exp Sy 5 JEhAn 4 b e OF p reS 5 dlaxdls LS e
o Glate Olgman pslie cp 2aS 5 Adls LS ple 4 Caed (VVO) Sl ol 5l (6 20 g sls 68355
b g s 0553 33 o B GLUIL sdes s ST () Gl a5 Jban K]
ool ol b das o 5528 556 03 cp SVL Oy esdle 55,5 o s (5 08) o5 (sla il
055 55 /Y0 Slads b Ol Blas 5 Sl 3 Y Slis b 6,108 50 St s ole 55 (Alijani, 2010)

R 03 g (J.:b 9 &A)) J...AJ,..A—Q}ALA

Lie Gl ok Aoy Cond w055 ole 1 6 gamma (Gl adlie a5 Se oS Sl e LS Gl
Rl el s Sl (aale i g gazme) £ IS0 53 5 s oSasl a0 pemme 4 gux Sl L
olis Ssbay S e 5l 3w essn b1 5528 Gl il o W e g slasiliag; ald
plod ol o3l 08 (6,108 8l i3l 1 e bl 5 4Bl 2alS iy Jlad 4 g sl 2,0 5l ai
YVl VG a8 dled oo (Jlad am 53 YA 51 VG 5 sy ssbas G0 B 8 5l )5a8 Jled Sl slaes >
eled ol 5528 dlad 55 Jled a5 Y51 5V0 5 38 S-S 5l glaos o Juld 6,0 Jled > Jlad a5
Loy3 Y0 Sl U g3 o B og s 5o B0 dled 3 Jled a5 Y0 51 5VL 5k ran 5 555 Al o) >
S o Sl (s sladila g, Sl s e e s sla 2L

Oy Sib g S e ol ggir laoj s o YT (50 U 08 oy glaos g o Blas o
ssboma 5 Obuseilr Ossla o plad o dleas mdom pule ks 8 Olr o Bl oy and Glles
sl e L b s slaalbiagy 8 S e VL 01l B g 53 el pl olal
00 BYO o 3 pd e el Gar sailbin g, s baojsm cpl (35l dols Ve B 00 o i s lazils
3l Gle Sla s e 3 0k sk |y iS5l 6 Ses S i oS )5S 5T slaeis ple Bk Lo
el (Sl slaelans) (5,5 a5 55 05k ol 0ol (6 g Slaailingy Lo 5 5,5 o 3 B, 4
0553 b ol o 55l £ gemme 4 s (g lawltas, b lad e sla Bk Ao s S Olg e edilnl
Al el dled @ g Sl A (B e RIBIL s

2358 ok e 5 S A, bkl e Gla 0L Obe (6 4l U e la


http://geographical-space.iau-ahar.ac.ir/article-1-4057-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 7:53 IRDT on Thursday August 21st 2025

£Y YT J\.g_.\‘/\oeJM‘eJLﬁ}dm&\gdLa“ﬂ\\:\é\j;dmsdsguM

oo Ay, b gl S &5 SRl s 081 0L Gl (o u2) oL els
0Jg,fd.ngu‘oJﬁM.SUach}A6\.&5&1’*{\rL«JJ)mf...ceLAJA‘)D&;..wJO.i\..J\g‘.ﬁjfa.ﬁu.:m‘objh):&)bt}w
Sl io 4 Koy osldel Cojo pl elal s e Ol andllassyge adlie 53 |y oo etld Cunds
(Ketzaki & Farmakis, 2022; Merschrod, .5,ls oLl (g ol oU S 4 do a0 So 35 slael 5 S (5 00
YL ele ol sl sl by aiS Calie sla i 5 g sladlra L;JLKJ,;E o e 4 4> o L .1981)
JJLEA )b g;w\ GMT&:MNJ‘L.: YO/V J)J}- g_a.ijé w‘ J\AJJA duu &)LW}J QL;A b L&"Kﬂ LSJ"\J"L’ d‘ﬂ
03 S slaals Jijbjgﬁjfﬁcbjséw&l@.w\ Jwﬂol.na\.g.loﬁf VEIAL Olgas o eSS
Chw).} Oilsme Ll i ol cslmols e 5l SodS 505l a5k ngweu o
(YY/‘\Y) f,aLwJ‘g(Y'/V-D ‘Un_}"b” c(\/\/')u»)l.c c(\\//')@.)j.é LgLAaLanayja JJ)}T)(WQJJSMJ}&S
u;,g(Qj;\jjﬂu>cﬂl})dj\aumdkcxs&ueli;ﬁ\(i JQ&)JL{AW&UAM@A}}LW(
81) LIRS UIPTA- L VS VR I S NSV T £ oo w55 (Ll es S 3L s (g saalag, 3l (6 xS la
L})}iscb)b S 6l gl am s 5 Gl edd i A5l e bt LU cow gla oK) sl

.QM‘@JJSU.:;: U’.:“ALS{’)J olo dw

yalgp
¢
\J‘-.'.)Bi yoblwd
ol T
o— ol a5l 4,98

sbogp 53 Ak paeoms g gz by, 5l (AU sl Bk Ole SIG I L pasla o S
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Figure 6: Correlation coefficient between the total precipitation linked to ARs and the summation precipitation of each month
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Abstract

Atmospheric rivers (ARs) are integrated and concentrated moisture paths that can influence
precipitation in different countries. In this research, we aim to quantify the spatial distribution of ARs
for 147 synoptic stations in lran, their precipitation contributions, and their relation to total
precipitation for six cold months of the year for 25 years (1995-2020). In this regard, the atmospheric
rivers were identified based on the geographical location of each station and its precipitation
characteristics. Then statistical analysis was used to determine the precipitation share and spatial
distribution. As a result, on average, 8% of all studied times are associated with atmospheric rivers
throughout the country. In addition, approximately 51% of the events identified have resulted in
precipitation. In terms of location, most of the stations on the western slopes of Zagros and some
coastal stations in the south have experienced all these events as rainy. This phenomenon is estimated
to have provided between 6 and 69 percent of the country's total rainfall during six months of cold
weather. There is a maximum share of this in the country's southern regions, and this share has
decreased with the increase in latitude. Furthermore, the rise in AR precipitation is associated with an
increase in total monthly rainfall in 84% of the studied stations. There is a spatial dissimilarity in the
rain-affected by the phenomenon at different times.
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