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Extreme weather events cause serious problems in the normal course of human life due to their scope
and time span. Heavy snowfall in the Guilan coastal plain is one of the most dangerous phenomena.
In this research, three heavy snows in Guilan province during the statistical period of 1998 to 2018
(20 years) have been analyzed synoptically and satellite. For this purpose, snowfall data were
obtained from the Meteorological Organization of Guilan Province, data used for synoptic maps
from the NOAA site (NCEP/NCAR reanalysis 1) and satellite images from the Modis sensor site.
Then, with the environmental to circulation approach, the synoptic systems were identified
according to the origin of formation from a few days before to the day of snowfall. The results
showed that three heavy snowfalls were caused by the coordinated expansion of two Siberian
dynamic and thermal anticyclone and European anticyclone, bipolar blocking and European high
pressure. Also, the study of the snow area by using the Terra satellite Modis images showed that
three heavy snowfalls cover more than 70% of the province's area. Therefore, heavy snowfalls in
2005, 2008 and 2017 covered 70.94, 90.44 and 81.46 percent of Guilan province, respectively.

1. Introduction

that have occurred will greatly help in predicting
the future of the patterns as well as the necessary

Snow is one of the climatic advantages of every
region. Because its sufficient snowfall feeds
underground water tables, aquifers and surface
water network. Also, the sudden and heavy
snowfall causes life and financial risks that
mankind has experienced many losses from this
phenomenon throughout history. Heavy snowfall
in Guilan province has caused a lot of damage in
various gconomic sectors, agriculture,
infrastructure (transportation network, power
transmission network) and others. Considering the
dangers caused by the heavy snows of the last few
decades, the accurate identification of the patterns
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warnings to reduce the resulting damages. In this
research, a synoptic-satellite analysis of three
heavy snows in Guilan province has been carried
out, which are significant in terms of depth and
extent of coverage and damages.

2. Methodology

In this research, three heavy snows of Guilan
province (dates: 2005/10/02, 2008/10/13 and
2017/02/17) were selected for synoptic-satellite
analysis during the years 1998 to 2018. The data
for synoptic analyzes were received from the
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NOAA site under NCEP/NCAR reanalysisl. In
this regard, using Grad’s software, synoptic maps
were drawn from a few days before until the day of
heavy snowfall. Also, the extent of snow cover was
calculated in ENVI software through MODO021
images of MODIS sensor and normalized
difference snow index (NDSI).

3. Results

In this research, snowfall heavy days in Guilan
province on 2005/10/02, 2008/10/13 and
2017/02/17 are analyzed from a synoptic point of
view and three systems 1) the common effect of
Siberian-European Anticyclone, Bipolar blocking
and European high pressure have caused heavy
snowfall in this region of the country. Then, the
extent of the snow cover of each of the patterns was
calculated by using Modis sensor images. The
snow survey using MODIS sensor images showed
that three systems covered 70.94, 90.44 and
81.46% of the area of Guilan province with snow,
respectively. In other words, 9962/81, 12701/39
and 11440/24 km? out of 14044 km? of the province
area were covered with snow, so the amount of
snow on the last day at Rasht airport station was
measured as 145, 93 and 60 cm. The most
important issue in heavy snow is the longevity of
the systems in this area. Because due to the creation
of blocking, the movement of the system is slowed
down and the convection of cold and moist air from
higher latitudes to this area causes precipitation and
its continuation in Guilan province.

4. Discussion

Guilan province is one of the country's crashing
provinces for various reasons. One of these
phenomena that causes loss of life and property is
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heavy snowfall. Due to the diversity of the
topography of this range, the frequency and depth
of snow in its different areas is different. In some
plain stations, snowfall may not occur for several
consecutive years, but the mountainous areas of
this province benefit from snowfall every year. In
this research, using the environmental-circulation
approach, the synoptic patterns of heavy snow in
Guilan province, three patterns of Siberian-
European high pressure, bipolar blocking and
European high pressure have played a major role in
heavy snow fall.

5. Conclusion

Based on the studies conducted by researchers on
snowfall in different regions of Iran (Jahanbakhsh
et al., 2014; Molazadeh et al., 2013), the role of
Siberian and European anticyclones seems to be
very obvious and key. Of course, the formation of
fronts where the anticyclone systems collide with
the Sudanese-Red Sea low pressure systems will
intensify the snowfall. Also, the presence of the
Caspian Sea is very important in strengthening the
first to third patterns through energy transfer to the
air mass passing over it. In addition to the synoptic
patterns of heavy snowfall, satellite images of snow
extent showed that the area affected by heavy snow
using the NDSI index is over 70% of the area of
Guilan province.

Acknowledgments

This article is taken from the doctoral dissertation
of Sedigheh Ganji, Department of Natural
Geography, Islamic Azad University, Najaf-Abad
branch, and has no financial sponsor.


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

ABB-AVY (VFrY Dbl COF gl) 53 o5le el Il

P
A

PRE TR

TVAV-YPYo @ s S sble
Shear S bl Sl ae Slallae aalilas

htto://www.aosma.lu.ac.ir

O bt 39 o B 39 31 10 51 lo = SR 5951

"l L e S Sl € 9L 550 ¢ S ke

Ol T Cam ¢ aodhal 33T oils LTz doml g bl i 0 S ¢ cwlislgn 5 T (875"
Ol ey ool 55T ol8tils oy ol (Wl ar 05 8 ¢ omlidlpn 5 ST HLiils™®
Ot LT Cams ¢ oDl 33T o&ils aLT iz ol g (LSl i 05 3 ¢ il g 5 ST SLils”

Ot LT s ¢ oDl 33T o&ils 3LT iz ol g (bl i 03 5 (55595 50 55 Hbokewl ©

Ao okt

oS>

(3

lde by
AAEAVARVAR
e ks
AAEAVRA VAR
et b

LR VAYTATA

(sHlS 08 5

~ s oy don (5 Sl
(e By S
L ol (NDSI

SN $ole Wy p3 g O (W Sloj 05l g Comwg 4 dagi b (B 51 2 b (5oa Waslas,
Wozay (il (5 0bb g 31 (oKt S (Sl oSl el ;3 (yefins 2 55l 035 g0 Sl i
590 (Jw ¥¢) Yo A U YRAA (g5l 2590 (b 33 (WS oyl | S By dw (Wi 952 o 53 . Cow |
(S l] owliilgd lojlw 51 By (cbaodls jaliie iy (ol 8,5 41,8 slo,laale 9 yod (591514
»3bai o (NCEP/NCAR reanalysis 1) 1o Culw jl ysed a5 gy 03liiw 13,90 gboadl
L asod sLdilobu ¢ cid )5 a (dawsme 3,509, b (s <090, 3T i 390 diStuw Syl 1 (510 ,l9ale
O B3 dww 313 LS gl (Ll B (15,1 9, U B joy i 51 (65 S slilide 4 g9
93 ST 5k abgyl M8 2l 9 S (F)lam(Swolad 88525 95 Sialod (0w 5 1 )3 4l o
15 05198le uadg0 paglai (6305 0 b (B digg (o) 2 (ried ilod 3Ll (gl Lbd 9 (a5
g Ne/EE Vo /AL iy d g didyS 1 31 b | G g 0o 3 Vo 51 i (puSoow B g 315 LS

10313 iubgy Yo AV g Yo oA Yoo0 sladlu 3 1y (IS ylins! Conluno AY/ET

Shbst b sk 53 e & spke Jlo s Sl Sk dodio .
ﬁxﬁ'umﬂ}‘sudb).s@‘a.h}dwgu\iu\.;d‘)‘é:li) ‘ﬁ)bﬂ@u}wa‘b“‘ﬂﬁldh“:‘if)‘édf
ot A e ol Glae i g B 5 e S el il 2 5 LOluT ()25 ST slae i wdis Eel 0T S 5L
CMJa.,\.&éln;djb_-arj\-\]jd\ﬂjs.]a\:a‘)‘uju"ﬂjbu\.wj abdjwi*‘j@‘ﬁfl‘ b byzksagﬁon]a‘ﬂLng;T“g..&
1 g oty 7

(e aE o) .aagandomkar@gmail.com «( sls, o). rezaei@iaurasht.ac.ire( =5 « ) .Sedigheh.ganji95@umail.com o8 5 &Koy S g

{ L ¢ ) Abbasi.ara@gmail.com

ablie oLl Slallas anllas . GE Ol 55 Ko (35 ok gl ol sale —gbden (5 5T5 (VP Y) L e ¢ alis ¢ nl Gt 6505 5 ¢ L5 4 ¢ S il 4y gaslizud 0 gous

ABD-WVY oo 0D Y o5l cpler Il - Sloa S

d Do0i:10.52547/gsma.4.2.155


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

OSan 5 &
508 Glan bl mde GO s 3w 55 4 sl
Fopr s Gl pren s 6,08 L gLl bosb
3 s S e Spme G0 b Jled S Sl
A s KL (5L ailaie 51500 5 HLdeS lawilels OIS
s o Jld s Op By o (Bednorz, 2014)
Sl 55 ST 5 Ln sloadd go Julowd Sl o3lisel b (5l 0 3
amb ol o gy Jole dites S Sl o7 5l 0l
Lder b S el (Merino etal, 2014) azaa
S 15 53 15 ) mle g O3 s Glaslas o5
B S ol 0l o Sike K sauas i 5 PCA g5
S 3 Db Glgn 035 Sd e 15 D laslg,
JWb 5l e Jlad 58 Slasl L dgame 2 0L b (B2
5302 Il S8 0+ Grae 3 sn 553 5 ST (STl
Farukh & Yamada, ) 158 o sbul oy csbKa
2 OTL s e bden Lylyd 5 o Cill adlas L (2014
Il 6140 Jlu 1 o Gar (sbosls wlul  anw s, 0L
ol g ys Sl Slgar Soliions dugo Lo Yo VY
3 pelams 55 e (slacs sl oy BN ST A et
RIF Gre 4 g o3 g ol pen 1a Sles Tote Glacg lnial
g 10 S ) ) g 1 35 50 et 5> G S Sl
.Majwasﬁ@jgmjéwjl@jg;)pcb@
5 ST Il 10 IS gy OIS o 8 Coend 53
Slen glres g 5 eSaWT o gldl »ogdhe 55 Coand 4o
- o Jlod pyT gl b ez sl (sl 53 068y sl s 5148
Bednorz & ) Wi o o iy sl s a8 elize T
Lder oladil 1Ll 5 G5)6 pomes (Wibig, 2016
sPCA L, sosle 4 Ol Juad @5y, glos slan>
ks s 4 038 adlas oSile K s
S s g Al (S 5o Ul o8 55 8 sl Sl
35 Lol en LG 5 a5 5bss 550 Bl sLa0 SIS

O eyl o8 5 ate JugT 5 sl Ol ok,

VY Gliads (OF ) o oot epslaz Jo e silimdsS 3blio bl pia clalllas doliliad

YOA

@38 26 0T 50 50k S s gy ay S350 S )
S ) ey oS Caliee Gblie (S5da,da 45 2 20 s
(Movahhed-Danesh, 2013) .ol o3 5™ JSCiue

Sy 5 ol i adlale Jlad s Ol 5588 (5,815
Calien a5 sl ol OT (18 505 ¢35 5 dikine ailate
ok s p 5108 55 S sl Sl gl 538 5 ol
Sl b alex 51 pedil Calizes (glaods iy 5,01 51 .l
):5J:.&«3Qu\.e‘5§‘ﬁjbLg\.agw;'-ujwjrfc\y\cwi;w
Ol 035 ysky 5 5588 Jlad Likisy o 85 & Ol 5l 5538
Jld 5 dlad e 5l o (slpn slaos g 5555 5155 OAS
P Oslite Cany g Do b Ll gla S5L (G L8
Dl 53 3 8 (sla ol el 03,5 4 o il OUIL
(g3l Calibe gla w4 (93b) Sl el OAS
5 (o il & ¢ J 5 Joom aK8) il 5 g5 slS
T ksl 5 s sl Sl o bl gy ol 1ol ok 5 6
23 015 0 T (6,8 IS ol Gla0 5l Lol pimes
Ls e o ide SobT 5 SUS sgo (8T i Sy
AL e b O HLLS HET L dblae g

6|o>J:.\f Olalllas B dden 5uw el aaj o
S S5y owsp ol odd pll )5S 5 s Sl )
oS e 0T ol 5 outowte ST (B 150 aad 55 B S50
— T it adgo aw S 30> OUS sk 5 LSS
5 (MNH) Jls o S — loyl= «(PNA) Sl oIS 6T
b amb ol Gy sl BP) o,T G5 55 Sl Ligy sl S
S 53,5 sl S (Serreze etal, 1998) wus o J S
Fao k(& 53 @ly) 1T o Oy sy b o pen
Cin oS b ety i (Sl K samas s s PCA
o b a5 el sl adlpe b 11 S 8 8 (S
Len Glo)B 3 (sl ga b S5 4 530 kil e (6141 e
S 5ol op bl sl des aslles (Esteban et al, 2005)

e b 2oL opl a8 5l QLS Yo BAF 50U e 5o o


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

VY Ols cOF () 33 e5le el Il i giaun 557 Glin bl i Solalllan oot
T A TR PPN JOHS P oS 5 5557 b,
Jeily 55 ¢ 1 (Jahanbakhsh etal, 2016) i . Gls!
3 s Bl ol iy 4 5558 8 s K B 5y YWY
Lder 55515 A guarb 4l a3 2005 By 4 plea]
S5 I3 3 Ol o 53 Gros slosli ) ial 1 0L s S
S5 oo anllae s dadbte 55 (oYU Jlr b oosl G0
2 B O 5Ly Sl s )l oS G 5 e Sl
ST Ll 3L (6,8 s s bl i (e &K
ST & Oy 5 (IRl S8 ABY) ol o515 o by
e Oseisy Sp ey K8 @ ) Sk oS 5 -0
3 sy Okl O 3oL e (Safarpur et al, 2015)
G oS 5 sable Jol 6 S )3 .ol (s das 6 S 4w
S ln 358 5 &l s Goas oglol e 4 (Glasm 5 4l R
B o3l ol om0 S ok oty 33 (658U s VL sla s o
52 0555 93 cpl o ager Olojon Sollad 5 & (Gl yo 5 4l e
Sl 5 (S g 357 S35 HUid s 355 5 ) il b s 6 SJ1 5
Ol 2l 03 B s el Jole (Dl 3 ) oy 2 53 (S
S0y SN sty 36 5 2w (Omidvar, 2016) ds
Gt 5 S5 Oy Sb o Ol & 515 LAY e
Sl 22 b 65 sl ity oS L B B )
Jd s (658 Hlid  Hl amal ioman 5yl H 5 Jlad a5 Ve
os el il BVl Gl b e 5 e lsr B 5 sbos
S El 5 05,5 sloul JEul S ABY 500 15 s
okh S Oy ) el 3 5 o Sbos I e sk
Mos 5 glets L (Dargahian & Alijani, 2017) ¢l
Ol st s 53 o 51,3 6SY S o s s sla S
) 03 O SYS Cel Sgline (S s &S s e
DL o 5L38 58 g o 5 bl 5 55 4SS sy 3 g e U
23 3 ok (ML sbul o @l SLE30S 5 Ll Jles

SIS Ll s s, Jled osb 528 o SV glajl

Vo4

0, 5ea 5 S
Farukh &) £,8 s slize suKa g5, JKul oo
SLs y shden bl 5 s 54 2o L (Yamada, 2018
Gt o s PCA Sl aslizal L 01l o bt K
S o sloul 1y s E5L ol e (65801 Jid 457 Ad ateiie
5 DBl 6 s a3 b Sl S e slaatis
Sl 3 5gin Ble 5555 )La8S wlale Sl o s s
Ll (5,5 L 5 (5555 5 5158 0L 2 L ey 8 0l 55T
(Amininiaetal, 2010) wwa b i b &5 ol Jole 5ods
Slasltst ) plas (guizal s 5 ol (slaaid go o 51 elizul
5o Olnlesle s s B8 i 4 e S
B Gk SIS B e Sz 53 0l 0l
et Oop b SIS s S e ol 51 oSl
S5 Bl S S 5 ol Tl 3 e
G olkd oK s pslle O sk 4 eie Cely S
2l s Bk dlbe S bl e VL la o0 Sl s sl
O e 93§ L Jd Sl e 5N ke Ll 5 5L 05
Dargahian & Alijani, ) cul eds 5K G J5ob el
Olwl 53 oy SV Gbiden 5 LT Jdew (2013
b3 HlaseS s S G 53 45 513 Olis o8 Ol )3T
03 ok (8l 53 Jled 5Lis0 ST S 5 3,5 sl sl
Molazadeh etal, ) wlazals i@ s 5 ¢SV S (Gods by 3l
23 S D ok e b S 5 b ST, (2015
ool e olad o5l 53 dlab ST ,e 475l 0L Ol 8 Jles
5 s JSUT 5 655 0 Gl O (658 0 (6 st 2
S syl gl gt ST e 355 SR L S ol
R 5 o San b g0 o o S Jlors o 5 (555 n sl
Shakiba et al, ) %48 o0 K 3 3y b bes s
O b 4l O L O SKen 5 iesles (2016
3 S D8 5 Sdl) 358 gm odkes b b 3 o O
S sl das s Toab cnl 4ol gl ys HLas 5 39,5

cx.lﬁ‘)uuérfca\:.» L;li)s)u;éﬁ. Ll C..’J\a.e Oy g0 9D r)b


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

Gb\g‘h, @.‘.f

NDS] — (Green - SWIR) M)
~ Green + SWIR)

- oSy 55l = SWIR 5 5o kil sla | 55160 = Green

NDS|r}@.m\ﬂf@\)Jaf}x\fbjahal:;cydu

@L;fwj\@;aﬁ«f;,;@@u;ﬁ,ébdut
B0 oy o /000 w5 g0 oiomins ¥ L) bl 5 5]
okt # L) IR WG5S 200 Jsb i 4 Cod g0
bl oSl Ol g ¢ Jolis 53 5,8 oo (ros So Ve 1 s o
WV Ol gmaboliie 2SI b SR 66 587 7 0 2o 53
¥ 31 5YL slie 53yls 4l 54Y 5 o odd duloes NDSI
Lzt 5 s 5l okl g V00 JBldom a8 s O Ty o la Sy
Slaenls 3l ealizal L1y o Calides la ot Ls O, Ken 5 o))
3 CCRIC,; Sy 8 o dlaly B i S s epose
55 SCRuus FusT, .duas 0Lzs |y (NDSI: f0) s e Ls
0+ SCF (1,1 55 o35 0L o 4 4w NDSI filis
SVsles Lol (S oo poss /Y 5 —2/Y o NDSI 50e (s s
L /F GNDSEL +/00Y Oy o gy S 05 S5 (2150
sk OLer 51k oD (LN et al, 2012) aas s 4z
by esS i LNDSEs Oy 2y oS o ol S5~
oo s daly T W 8 awlis Calies lagunanls
L b+ /F GNDSI &K ) ghay ki3, 5T oty SCF s NDSI
Glos 28 yshay +/F Gl ol il ol ol jan 780 B 7F o
spi g oslitul T ojlgale jassge odizeiw glaesls (gl
.(Mishra et al, 2009; Wunderle et al, 2016)
axdllao 8 90 09 guno (9 p20 o) .Y

YW YA B Y 580 LUl sla s e om OS Ol
S5 s VF 00 B OV 5 FAC Ll s sladsb 5 Jles
SlssiS b by bawg b G Iy Sl S
Coor 3100l )3T (65 s b e ol 51 5 wile SlwT Jitews

s e s Olnis Gkl b o s 5105k Ol L G 2

VY Gliads (OF ) o oot epslaz Jo e silimdsS 3blio bl pia clalllas doliliad

Khushal Dastjardi & Kamiar, ) cules S eal 31, oL
(2017

P T M Y N -G P
3 (et S o3l 5 sl S 385 s (S Dl
P e Y slalia oen 5 LS ey T o
G5 4 pldl G ol )35 S dal OT 31 oot Ol
Conl 0 OIS Olial 5 Ko 55 aw (slo ] gale— (g o
dr g BB 55 035l Shlust 5 by Sy s gl s 51 S
s
G gy Y

NS Olel il ga Ololo 51 o glaosls Eags ol 5o
590 e Sl e 135 4 YA BVAAA gladle b s
2 230 SBeausl 53 OIS Okl s s Ko 3
03 18 dmis Jazms 33 5 e o MG g Oy sea
a5V slme olad il 53 05 8 s 5 JuS!
Dbl S 3 ¥ e e slas5 55 OT 228 5 3
SUORAVAYAY 5 YA Y (Y erd /YN (slage b o
—shder G5l 5 e S Dy 5 Sl Dl
3 oK O den sla S (gl s 8 Ol (glo ) sale
NCEP/NCAR e Tg <olw J 5L

Pl s oslimal b lily opl 55 b exlizad reanalysisl

laesls

DL B s L bdes SaiE e 4 ol Grads
ookl b mes 38 Sy s U oS
33 Doy b Camy (mdge oz MODO021 ), slas
o ls 5T el gl s aslons ENVI i 5 aows
(Normalized Difference Snow s, e b Joblss
MODIS oz # 5 F &b ulul , 5" Index (NDSI)
ol 1yl ibg o atli ol 15 Al eslizal el 1 b

MJ@J&K‘)&ﬁQ‘JJ‘)

y Snow cover fraction


https://gsma.lu.ac.ir/article-1-482-fa.html

VEY Ol c0F ) 33 o lad el Ul ¢ tun S bl oL o lafllas aslilci

o Ken 5 €
SIS 55 Blod 4 il e Sl en Joa)l Ol L0 e
Oy gles Lol Slwa S 9 slasla S cé‘Ailq— e dw glyls

j»léue;:\.\;ﬁljijhdlaﬁdhsl{uij)c)j:‘-dlu:\{

Sog s 2 s Jed gl slres g ol (U5 o8
Ol slsn 5 ST 2 30 Jolse oo 3 (S o572
(O JK8) cl oS

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

5°0'0"W 20°0'0"E 45°0'0"E 70°0'0"E 95°0'0"E 120°0'0"E 145°0'0"E
N 1 1 1 1 1 N

=z z
[=3 3 o
o oo.o-o‘,ouoo'oo\ooocooooooooooo =)
S 9000000000000 LGRNIOOROIOONIOONOODS S
8 ® 0 0 0 0 0 0 09000 000NNV BLLOENLLESLNDS 8

9000000000000 000000000000000 0

000000000 rse0rt0rcereenRe e

©0 000000000 eReRRRRRRORIOIOIOOLS -

L L B LB B R BB B B B B BN ) ..‘.... «

Sesevseveecncensne eecccee
=z Sec0csevsessvsescre LR R z
o eevcecsccseneessses e o
-O- S0 00BN NETOLEOLRLEEDBNNNDS ,‘ -'O
o ®e0ecveceveccesene A o
™ ®eecvesecvcsscvece . ™

®evecvescssvesssvene 3 eee

®eceeeccscvcsncncee LR

®ecvsscesvscscsscne cee

®eccecsccscccscsssoe eee

I R R N R N I N N N N ) e
=z R R R R R I R N A N N N R SN N N NN ) =z
Fy e0eseeBesssscsesessccscsssssee o
o 900000 0es 000NN sRROOIOIOIOIOLITLES o=
o =)
= . -

@
t
T T T T T T T
5°0'0"W 20°0'0"E 45°0'0"E 70°0'0"E 95°0'0"E 120°0'0"E 145°0'0"E

(\VFe u_’)\f.\j)lii ZC.'.A)A?):Z.SO X 250 @):d&ﬂa)_,ﬁoa‘,dmg';:”.‘,ﬁ.\ Ji:.

bl oy Syl (JE b S
Voo S5 S e a iy o 55, 4 3 (SLP)
Db At ol e L ) JE el S
35 ey Grals Lo e )3 0T 055 csby 5 Las
4_:>UO_1|):JJ_gj)‘_gC;J_L.¢_.~|aA_So>HT

b 53 5035 YOV LS Yo O/Y/F )L ]

VEO 5V 0D PP S 5,0
a3V ) 03 i —aled b OB e Sl
s sl o e Jld ja gylid S e Y00
- e ol JIE by g VPV (o5 S L5 L
A Csbw sl s o b Jled i 0
S 5 o b 5 Ay LS
Sl s i S el Sl 0T G
Ml o oS o Sl s e S el

RGO P WD V. S U] [ I Py BT T SR U P g

}azj_gu.f\)s"__:}b);:_mﬁ.r‘\_:d_aﬁu_i\

V7

g3 sl .Y

2 O Ol 5K Gy by Sy ol oo
aladi 1YYV 5 Y AN AT YO a5t
Olel g 31() Gl dus 548 8 515 ooy 35 50 Gobibon 5
5 kb 53 S (bl S i e i s
5558 el ol s o Kow oy sloul Eol obg,l 5Lis
A Sy w3 g0 odaein  glas (loslazul b e . Lilodlls
S8 i aalsl 53y S acalona ba SIS plaS” 8 5
"t OB e e s Lom )50 G sbaable s Sas
..)J.:f
S9! WS 2 15—y WS 215 -

Sl s s Yo O Jw a8V ) 50
Al e LT S Ol s K o oL
b ool el Sl s ol & sl
- odalta ¥ S 5 4 S 4 Silen 33, 8

00t Sl iy 85 L )l S e i 550


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

Gb\g‘h, @.‘.f

=) 52 sl DA 55 Il o 5 Sl s (S5
Wl ol b o e Bl V00 Ol e 4 )
ot 3 655 el sl SLi  wlelw )il
9l w65 3 e Gl pr Sl B e
ST s e sr 3 Gl R 0355 5 e
035 a5 5 (Sl 03 A i
Sl Jale g3 Cmsby Ol Ol 5
S0 12 035 hley e b L 5 )l
i L3 T 5 1sm 0545 gloas Cod st 5 Ly
=L g Sl gl Ll 5 ) )l
5t L B, Jls e 1S ey,
Sl am San s 0 S Vs b Sl J s
e A dleg e 15 O b 5 iy 55
93 Slsp 4l 5,5 a3 S e elS A
Sl—d o5 e s (’J—( e 55 50T s
Slso s S Oloe s, (lpa OAd osmn )75
NSNEEICH Y. [ SN g P\ PR PR
i s S s o SO Sa s o
ey 5 8 Ol G b oy 5 Gt
55 0 Gble 55 AL
.(FahimiNezhad et al;2013 )

(D e ok ey AT L Y0 4 ) o
Sl by Cgm 4 0l o Jld s é\} L >
ol GS b B4 Do sen S IS
3 Jl 53 IS 4l Gy 19 Ol 2 O Jlab 2w
¥ o e gl Hls Al Ol e s Ll
Sl g Sl 515 s Calon S5 58 5 gbys Jolu
s o s oAl Gon Bl Ly b A
3ok @b 4y by s 3 2l L

232 b Ol 5oy ool 03088 0 LS > gulLLL

VY Gliads (OF ) o oot epslaz Jo e silimdsS 3blio bl pia clalllas doliliad

V7Y

L NI ST g PP P P B
23— S Y Ol s 5 ) 53
33093 Gmeen Ll ol oy C i oS!
s g ol (gl yo Jlad HL05 5 95 (B3
Slsb 4l gy s S e plbsl oa Ly (g o
sdd G jlaslias b by o e Jls
Cowam s b sl by bdls
Al b S B b e s sl s
Sl S Yo v D a sy 9 A 9y 90 el oo o
ol sl (g sla I 2l T s 6,8t
s 4S5 Sl ol ol i slanl ks Lgs 5
sl gy s B e e S
O e o gyl asil 8 oy
S Ll e G131 55 ol 5s e Sl
ol sl s o e Jled 5L slaa L)
L2 650 3 s =1 5o el o) 5 03 g e
e B O ol S SLS Csb
b=l )b e A Y0 a )58 55, S
o i il 53 (oo gl ys o & Jlaid)
= o3 eddslomla iy ) pome g anils gl
Dy et ot 2y Gt Je e Sl
3ol glu)s gy At G 3l s
godd Lomlr O, S s il e sl y 6 5
N3 0l ot dlads 5 4S5 5,8 53 OF an
J—3 590 4 S gl gyl HLis  slmal) o)l
5 ol Lty el ol s, Ses, 2b 4ol
ot sl ol o o b sl 3 e
Sty a5 i y L s |y J—5 5,
B oo Sl g 03 5 Sl 8 5 55 Sl > G5 —

‘:"}—bfd‘}—"‘ob—i\“-fj—bkj\"*—‘;)—!t;‘)"\—}ﬁ


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

VEY Ol c0F ) 33 o lad el Ul ¢ tun S bl oL o lafllas aslilci

50 Sleden bl o 4l 6,813 51 0l SISl 58
RS I T P PR I GO P g RS
Gl ey Susby 4t ol ol Sl O 251 1
bl 5 G Slpred s o dad L QLY D 4,8
0 Sbos gy e 53 Cash bl s S b
S sk rmpes el iy OT Jled i 4 Sl
ol dled=G 8 o g gl 53 010 88 g

(Y S8 b e Jlasl a-b

1047.2
1048
1040
10876
ro3ze
1080
1028
5N
1022
10178
1015
1010 4

1007.¢

20€ 306 40E

208 Jor “0F 3 ook 708 808

Composite map of 500hp10feb2005

73

60E

60E

Composite Map of 700hp10feb2005

o Ken 5 €

35 03 el odd (6, S o3l e le VFO iy oSt
3 el SRl 50 00 515 s sl Sy Sa Ve
O S5 LSl ol demily g5 gl G 0k sl
- Ol Sy ool 50 Ll il o) 53 gd o5 odaline
OF v 51 28 adlas 5540 4l 5o Cwlbes bl das
A 53 gl €SS Ll Uy 85 Sl 5
6‘1)’@}?*:’“)’(@&’;@)6}5)‘&-»#}:&

Yoo Sl o Tea les al Ll opl s il

Composite Map of 500hp8feb2005

E A 308 “oF 23 608 708 80F

Thickness map of 500hp10feb2005

w”llll’

; Composite Shum Map of 700hp10feb2005

et 60F 708 808 908

(VF+) Lotﬁ)&:@o Yerda, e afuox(SIp)li,;cb,m,c..w‘(Hgt)v~~ B 3 il 55 4 Y S
b 9 K by -

L ;'}jﬂ@bqr J_’A’-)J YooA 41}3\5 v 'C)}A).)

4 4J‘5| BESISL) "'bL-’-@ PO P 4154‘5 \¥ 0D 9 ol t'_,f&
£ s 55 LS 155 & Sl o)l O e Sl
S s ok slassy 0 s SV sb e Ll esls G Lok el el 0l (g, S o3l iy o5 5 5 oK)

SBALE (g oSl B 3590 b 51 G5 bl S wl3 7 51O b Sl ool Il Sy cpir o

VPY


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

OSan 5 &

BN e sz S 3 g1y e I g2 Gls
5 LT 4l o Bls 2Ll 5o il oS s
a OT (g8 w5l 5 303 L3 L3 b Jld s
Coor & g sm— Jlad Gliwly j3 g > &S > 5l 55
el o) el 5 b o0 0L 5 Sl Sl e
jléwgﬁ,aélj,wﬁwj\@)w,’
338 o 3 Cop ks o3 S see o b s,
oSl O 503 S5 Sl i @ 515V 55550 g Ll b

el oy 5l 3

Composite Map of 500hp 6jan 2008

rosre
1085
r0az¢
roxve
1025
1085 ¢
401
ro17¢
rors 5
r0rze 30X
1007 ¢ 2!
1005

r002¢

20E 308 408  60F  60E 70 GOF  WOF 208 302 40

Composite Map of 500hp 9jan2008

20F  30F 40F 0  60F  70F  BOF 90K ki o oF

Composite Map of 500hp!2jan2008

roare ™
rosse
10878 8
rosze
1039
ro8s
1020
1015

rosse
ooz 2

1002¢ sy

997.6

208 308 L T 708 B0 00

Thickness map of 500hp13jan2008

268 ok “w0F

Comoptsits Air Map of 13jan2008

VY ol OVF olo) oo ojled p)loz Jlo 53“9{ ébl;.a u._!_lﬁé‘)’». Oldlae aolilad

3 SRl S 00 515 il 55 p sl 5 L2 (5,5
Wl 8 sy 50 S das e Ol (¢ K8 a5 WL
i 5 Slad i 9o a ol Gl s 8 5 8 Lol
why p Gt OT Jlod e ls &5k (ol ol ol
el sl oyl Gate OT s 4l 5 5 slasly
g3l B p e 25U o Sle I s 5wy (i o
JEl oSa Vo F e (55 0 i L Ui ey el )
SLsk o3l gl Cand 3 bien Cul odd LSS

Composite Map of 500hp 7jan2008

508 6oF  70F  8GF 208 30F  40E  SGE 608  7OF  BOF  9F

Composite Map of 500hp11jan2008

60F 6B  0F  6OF

S8 Gk 70 BOF  %ak of s s0E 70 S0F

. Composite Shum Map of 700hp13jan2008


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

VY Ols cOF () 33 e5le el Il i giaun 557 Glin bl i Solalllan oot

o Ken 5 €

OF) WL, () YooA W K Oy (Slp)g,;cu,,m,@w CHID Y dev 515 il 55 4t ¥ Ko

b adl ol ISl 2 V00 5 sbys Jles Hlas
6159 534 3,05 35 losl Oyl o,k Jled s oS
SRS a5 e 5 555 0 S ol 5L 53 (655
45150 55550008 opl s ome Canl 03 55 AT IS - 611
lod Lld ;4S5 3 o oG8 Jld S
Wl e by 8,00 5058 558 0l sl o ye Jlad 4y 5
Jud 555 @5 o5l azn AT 5y 03 Sl sl oS
Oal S ps0f Hlebororr Cama iyl o
S5 033, Glsn P esl e e Sl 5 el el
o7 sk oo p @l L, 255 el s Sl
Sbsd a2 OT 31 51 5 ok Camds |3 59y 4 o
s 8 ded g Gl 15 55 158 0L s
5ol O e Sl W Mae 4 555 opl 5o Sl 08
ddlge G| 555 93 (b 53> o e Sle AT § gee o
(v JSe)
EITAR -

Dbl 53 K G L YWV )8 IV Gl s
ol 53 0 (g S oIl U5 yludite Al o BT OIS
o@\,:&,;@&ﬂ:@g&ﬁ@o:;@d@éu
oA L Ol 5y o sy b ey (6558
I bder GLals o) p Sl o)l O e Sl PY
a2 VF ey o0 das L Ol O Sob 5, b S jay Lo
o S ail e 6L yd B4 55 hes s 55 2 YHVY
Jld b &l ke byodlysl Sleli ) 51 asl ) sme &5
G Dl oaT 35 53 7 go Dol 0 oIS G ST G52
d 53 3503 5 sl ysma Sl 53 Ol 5528 503y
@}Ttudj)ju@iﬁw}ali@byJL&évfé}n
s bl 395 ol )3 Ol e JBlm, Sl e

e ) (Ye\V 4._1)_59 V) (‘5.} )9 3 ) o bl}g“

V7O

U o O U Jld Sl sbos S asiiA s

Sled aiy L oy g Sl g eyl o C;" L o
Rk RN e S PRI
G LS o i 1y b 55 S Olen 3 g8 slaol
S35 9 5035 Sy HLid 5 p Gelate Jled iy g sl
w158 0.l el p a1y S e Hlas o 0B ey
bralr G5 S 4y (b 55 &Sl St ey YorA
ety o VLl o0 3 slsn s s o
— B Glily 53 B ) 5y (G e SLES 5 (59 et
w5 osb Goap @Bls gl L B 2SS ok
Csb e Slsr 0L 5 301 HlE s (A3 Lambse 55 S5
el )13 O Jorlo G g 35 L5 530 5 5w 5
Cot 895 sl el ok b gt S35 0l 53 Do ik
OT 51 620 Sl B8 50l b a $I5A 555 (5 e Slu Ve
o3l Lk o a4 g1V Sa) 50 oSl okile SU e (S5 5
s 5L 5 6l 505,58 o G5 Lo 4y (05 (g5
Sy 97 oo dled 51 (Jlad 4y S 55 (6 e ol
osliis BUBT U3 ik 50y ol y3 kS e 3585 OT oy
4 kb 5 SS s esb a5 VY sy s ol
B oeer 03 338 o bl IT arl)s G5 S
- SIS gy ol e i 53 5L 5 ites 4t
Sl Jd LBl s Glgn o Sle S5 s & a4l
ol 57 Gl oyl s I8 e ]
07 by i (i 5l (5 e anes LS A
N3 slen 4S5 VY Sa) 53 il e JIKal S 11 FD
o Jrle Caw a5 b Jlad i )l ws
YL Cspu oliasOLES 158 Ob o ls .l 55 Jl 55
ol 53 O S 0k 5035 gy e slily 35k

S5 o d LIS lie e il Av) Bl e BUST 3,


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

OSan 5 &

Db &L5 Sl cpl s Bl g 5 B e
SLod S 4y (0,8 Lol 258 e e 53 gyl
s Solr S 3 Wly 58S .l 03 ST 554
sy g 45 Sl o bmaslm O 1 3,80 Camn a9
0k 5) Olpl 3l e S dm g edd g sd W 5T S
cnl 03 B3 5LaseS Al o aalsl QLSGH b (ot
il Gyt g edd Ll H by oy Sl Sy

e BLST a4 5L

208 308 ‘o 508 80E 708 gl 08 408

Composite map of 500hp 17feb2017

100
Yo

Composite Air Map of 17feb2017

Composite Map of 700hp17feb2017

VY ol OVF olo) oo ojled p)loz Jlo 5‘:;“9; éblfw dlﬁé,)’». Oldlae aolilad

Sogar o BeS g p sl 353 s ok
by b (BLIT (G0 dldmo e op) o
bss Jlad 053 e om0 Dl ol oIS )
Gl LSl G s Sl 5SSV T/ (5 e i
ol Bl 28 g Sl el s 5 es S
23S s 3T G5 Jles b bl 5Lis  slal &S5 sl
o7 sl Jhid 5o ol wis o ates sl 0 aalsl (Guze

35 s 03 (Sl gl w818 S5, 53 5,00 ,1 8

Composite Map of 16feb2017

508 08 408 2 308 408 o2 g 8o

508 of
Thickness map of 500hp17feb2017

s

OF WL, ) YW wafugx(SIp)lu,cb,m,c..w‘(Hgt)vn B 3 il 55 4 P S

b S il oS b S Lag b e
Bls 25 sl Siu 0 4l ol 5 AS e e
s 5 SRl S V) LeseST B b I

dféﬁ@w@&b}bbgb}})}mgﬂjj)):
axb 4 ol JlEd 5 p e e i Sl 5 es S
B ol (gl )3 51 HLid 5 atun 5055 3585 ) 5 Sbys g5

C..w‘ 4:9\;" u:;}:mf GJG—U’.;J,& le:"‘“‘) BL J;"L lef.):


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

VY Ols cOF () 33 e5le el Il i giaun 557 Glin bl i Solalllan oot

R O S el 6l 0 s o

I il sl 03 55T  SLadllas 05 5l ee (Slo )l sals
Slm O i G $Los g b ol Ll s
O N P e NS PSR T PR PPRC
sl 53 O Sl o3 5 s 5 S 15 S
3y o o daltn ) s 28 g )l peen La Ol
S g ok ol 51 1 (slmesls 31 B s sLluas

5)HJW-CL—¢‘°4—:“4—:€3‘U~{'J‘3JCJY}—M(’L;{

ol . ,5MODO021 ol ;L , o3l o
*— I — http://explorer.data.nasa.gov/
ol a3l > 0eS LYo Jw 3L ajs,
D= by el Jl et LS e J paos
O s a1 4 a5 L el 0ui 4wl (NDSID
S bl .ol ime =) g4) o e ld I de
= sbLie Ol i ls +/F 18,5 NDSI 1l
353 O Ol 68515 W asan § L s
ENVI Lo 55 5 slai ol (o p sl 5 ol
Jize ArCGIS 550 ¢ 5 Ja s dy s 5 S8 0
Al B b g B pergdoe Colua s §
ol et s S SLaCs 1 (sl Sl gl 35,8
3V doda pOlul 8y 8 g o3 edgde A il

RGO PN B aJ)_gTa"}gfb

\RaY%

o Ken 5 €

-g,gw)wﬂw&uww,muw,:ﬁgﬁ
)s.u\fdrﬁzl}%:lq;i\LSUb(:jYJm”\JL&);q-JLﬁé
5 andlan 3y g0 03 goen 4 Ui 3 4 (ISl £SKa Ve e 15
o7 el amba Ve 500 SIS 5o 0w Gl P
SOL O Ak Sy 6 Sl 4l .l 3 ggdie DalS
2 Sl 2l lilen bk (S 08 e
S p y5e O 655 5 e OYFr owie 5 05g a-b oyl
ol YLl o e slsm edd ol 8 (3L 35 Gas
Sloden gowe ity GBI Ly s L3l 5 ol fine 4l
,&.4L;mé\,u(buT)ouM@;gww,ﬁé\,
sl lls 5l Oleles ) an 0T bl o 5 o s 5 42 )5
Sl 358 et it JISCLL S Ve e r 5 55 4530
450 g it 53 il 0 8 (lsn ladan b st gla
Sl asb o bos S5l g o5 g edein DlS 4l Can
ol 318l a3 Ve sgds 3 5 I Slelis ) g
L8 pie oS Sl OT o8 ol 5o 55 o Lash atd
SLos 5 b s S S lasss 5 5as cnl o Sk
GUSF U 5 b Sasens Cushy Jldis 5o T

":"‘“CF}“&:‘

ol D 3 Sk g -


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

OSan 5 &

VY ol OVF olo) oo ojled p)loz Jlo 5‘:;“9; éblfw dlﬁé,)’». Oldlae aolilad

48°45'0"E 49‘3?'0"]3 50’1?‘0'!3 48°45'0"E 49°.
1 1

300"E
1

50°150"E 48'4I5'0‘E 49°3|0'0‘E 50°1 I5'0'5
1

N

A

38°150"N
1
T
38°150"N
1

37°300"N
1
T
37°300"N
1

N £ N

A

T
38°15'0"N

T
37°30'0"N

i ek 0 5 (C3 oyt sogams 2 |CO Grrd o z
2 5109 | 2108 oir oo _z-“ P -z»
g - 2l 20 40 gl 20 4 3
- Lo 1111 IKm 2005/02/12 Km 2008/01/15 Lo o 1111 IKm 2017/02/19
°450" 49°300°E 50 150'E 48°450'E 19°300°E 50°150°E 48°450° 49°300° 50°150'
—_— 1 1 L 1 1 1 1 1

N

A

38°15'0"N
1
38°150"N

37°30'0"N
1
37°300"N

N

A A

T
38°150"N

T
37°300"N

£ z z z
0 - b & \ o =
4 e~ 2 . > 3 4 2
3 bt % |0 20 40 80 % 1)
Lo 1111 IKm 2005/02/12) © 110111 IKm 2008/01/15] 7 Lo L1 11 IKm 2017/02/19 ™
T T T
48°45'0'E 49°30'0"E 50°15'0"E 48“4;‘0"E 49’3(‘)‘0"E 50“1;'0"!-: 48‘4;'0'E 49“3(‘)'0"12 50“1}‘0'5

(VF4 Lf)[fv\i_)@i :c.'.a) (b)l_f Olwl) Ol ! Jlad 5 wﬁ.& S loylsale 5 guas O Jﬁ:-

4 Okl Gbla ples ¢ 510 0 28 Blod ol (35 2
el 5303 55 O3 s 3l (55l 0k o Dolelis ) gLzl
& O men 5 ) 6ulS 5 o855 (S
035 iz B fale Y 3P0 QY BV L L
35 I amb 55 G Sl A ey e ol
e b Ol Sliea S bl audl ol Sty ot
s Sloslsale polar S e Sibys G oKl
3 S YV 5,6 55 O Dbl 3 0w s
SLokegd ga) O O el s 8 T
Croma 3 | jwine goo Ol gd (kT 5 A6 gl pi )
o3 ol e 5 0o 53 Bly Ol (g5 Dol
oo ol 0 0 il 3 3 51 Ol 15 L 5 03
St 039domn 5 03y mpn 7o shS VWFFUYE 55 0350
VWOF Cpimman 3,8 o 5515 Ol S ls s y3 AV/FF
J,gtl.é:)l.dw\Jjui.ixﬂ‘g)bcdl:u\ia-ww)a

w0 OloeaY immen 5 Sy 65058 5 o5 5 o Kaul s

YEA

Sgd= 55 YeeO/0YNY @JU 534S das e Ol @l:.i
5 ekiliy oy 1) OAS Okl Colwe Loy Ve/AF
VECFF 1 la el 03,57 Sl Jb 5 Sl Ol
SLls e oS QAPVAY (Dbl Comln o jo e kS
a.s}.zJJ.:J,\&)LcQTcJaJujl:f\c'A\/\A;Qﬁﬁx
)a.\:.w);.»\‘j\fﬁqb&?jlw)sdﬂtw)l.@\
iy o5 ol 53 o)k 4wl 55 03 oy gLl
OT Sl 5 B j5 ol ok (5,5 05101 0 V/FD
J\j]angLAQ\:..nJ.g,&)w)):QﬂCWJ\SM:@Qw
G S 4 O ) shatan ol 035 505 b OT
Olakys Slelis )l )3 5035 3L 5 JSalw OlmadY o szt
Al oy 0 ¥ o 4
2 esBe YO AN G 53 O ik o se sl
0313 Gk g 15 Ol Aoy 4 /FF g 3 0T 3 gl
e S VAN Bl Cos 5751 oy

Sz I OT oy e dhSAYEY/F 5 (55 sy 6l


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

VY Ols cOF () 33 e5le el Il i giaun 557 Glin bl i Solalllan oot

S b5 5l sb e 50 Slsn b pan 5 0dd U ot
bl 53 0T psls 5 20k 68153 Sl ambi ol & YL

35 e OIS

o Ken 5 €

~ote 35 (68 oIl e S PY SN Ly s
-Wé)gddbdadﬂdjbcwi;wéugbﬁjéwaf

S o S sl 513 15 el 4l ol 4o b

(VF+ ‘otf.u,tfs:c;,)c,ﬁz.uo,,_,z,g,;oy;ouﬁ@,,,g,gs,,,,,.m,u.\ Jgdr

&b oS Ry g2 Sl & Coluo b T W ol
Sy 03guo 09guo JuS @ poghS 5 ou ol o0 4
\ SO 0399 BYAY# VFfra ARYATVN Y./q¥
Yoo/ Y/NY v.vay
\ B b 0dgdzme  YYYNY BAYA F-AVAA Ya/-
\ S22 0995 yyvay YAYYY IAAZRVAR! q-/Ff
AREYVERIATA Y.vay
\ By o3ga5xe YA« - Vao- VY- A/
\ ESTREATRCN 44rat \EFPNE IRRARYART MISF
ARRR/RA AR y-vay
\ B b 0dgdze  NOIYA FYA YFeYIVE VAIOF

S3p o8 il Slalllas ulal  ilacils Ko G5
Jahanbakhsh et al, )ol 51 Caledes 155 o 5L
350k sl 2ler 5 S gl 2l 25 (2016
355 1 S 53 bagr ISl o b S
b=l s HLideS Glaailels b st 2l Sl gt
SLo2 25y en Lgh( 0 O pOL LAL Sl e
& (351 I G b 51 pg B Jsl sla K1y 55 55 55
o sDe S oo 0l g sl OT 655 31 S5 g2 035
Sloslsale rslas (8w B ol bdes S
T g N N LY L S g
Ol Colus s ys Vo VL NDSI e la 6,8 K
VoA Y0 ladle 5K Oy a5 shas ol OIS
Comlos 51 Ao )3 AV/ES 5 Q0 /FF Ve /AF 3 5 & YV
(3 g esdle Jola Ly o kili s |, S ol

Y74

& o g Sy F
5 douil (S0l e 1 cCalises LY 4 OUS Ol
Lol o Loy ol 5l (S s s 55
bl O i gl 550 555 o o 5 Sl Sl ylust
o gl 5 Slsl b codgdome ol (SIS 5 g8 4 ar s
oS! 51 Sy 53 Sl Soglime 0T Calises Gblio s
a5 O okl ste dl ki Sl S 148
Lno gy B Sk 5 Al s Ol o Gla S (5 Ll
O p e Gl S QL (s Gl 5 s e
oslizul 53 B Jases 5,505, 31 OAS Okl 53 K
B2 39y A Ghdes 5515 Sl akaT G s A3 8
S L gla SN 47 5l OLis OIS el s S
byl olas ;g s s &S (aebal Hlad LS s
Slllan ol dilaasls o Kaw Co i3 55 ewlul LB
catliasl Sy SIS 53 Jstls e Loy odks ol

Do 05 bl 28 oyl Hlis g b s oSS oL


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

0‘)&».} @.‘.f

Volume:  47-48, 7-16,
szeged.hu/id/eprint/34893.

Dargahian, F., & Alijani, B., (2013). Investigate
Blocking effect on snow event of heavy and
continuous in Iran. Territory, 10 (38); 1-14. (In
Persian)

Dargahian, F., & Alijani, B., (2017). Study of
Synoptic and dynamic the occurrence of
blocking on the snow in February 2014 in Iran.
Journal of Natural Environmental Hazards, 6
(12); 19-36. Doi: 10.22111/jneh.2017.3117. (In
Persian)

Esteban, P., Jones, P, D., Vide, J, M., and Mases,
M., (2005). Atmospheric circulation patterns
related to heavy snowfall days in Andorra,
Pyrenees. International journal of climatology,
25; 319-329, DOI: 10.1002/joc.1103.

Fahimi nezhd, E., Hejazi Zadeh, Z., Alijani, B.,
& Ziaeeyan, P. (2013). Synoptic-spatial analysis
of a snowstorm in Guilan, February 2005.
Journal of Geography and Regional
Development, 10 (2); 281-302, Doi:
10.22067/geography. v0i0.23260. (In Persian)

Farukh, M. A and Yamada, T. J. 2018. Synoptic
climatology of winter daily temperature
extremes in  Sapporo, northern Japan,
International journal of climatology, 38: 2230
2238, DOI: 10.1002/joc.5329.

Farukh, M. A., & Yamada, T, J., (2014).
Synoptic climatology associated with extreme
snowfall events, DOI:10.1002/asl2.497.

Jahanbakhsh Asl, S., Rezaei Banafsheh, M.,
haghighi, E., & Rosta, I. (2016). The study
relationship between large- scale circulation
patterns of sea level and snow phenomenon in
the North West of Iran. Territory, 12 (48); 19-35.
(In Persian)

Khushal Dastjardi, J., & Kamiar, A. (2017).
Identification and analysis of synoptic patterns
of widespread snow blizzard in northwest Iran.
Physical Geography Quarterly, 10 (37); 15-30.
DOI: 20.1001.1.20085656.1396.10.37.2.3. (In
Persian)

Lin, J., Feng, X., Xiao, P., Li, H., Wang, J., Li,
Y., (2012). Comparison of snow indexes in
estimating snow cover fraction in a mountainous
area in northwestern China. IEEE Geosci.
Remote Sens. Lett. 2012, 9, 725-729.

http://acta.bibl.u-

VY Gliads (OF ) o oot epslaz Jo e silimdsS 3blio bl pia clalllas doliliad

b st s Sla s 3555 5 Jomn 3 g S5 w2l
Gl i Ll F e Glyam Glo s HLiSeST sladilels
Sl S s )3 555 (Sl y3 3575 rimpen g 0 3
S35 S5 Slap 035 4 55 &I G b Sl e s B )
ok der sl S ogdle ST e o gl (e Dl OT
03 9dmee 513 0L 3 0 S (sl sale y glas ¢ K 5
Ve YU NDSI e s 6,850 L 8w Co b 8 s
S 3w 4S5y sy sl O Ol Cmlise sy
S A/FE VA LS5 YWY 5 YA Y0 sl
sy oliliy 1y S Olwl Colue 1 doys AV/FF
Sy Ol (lael Cand (O g lSH1 s 0sMe ol

Lsls )i s
é L2
Sl xRl g s

035 (8 abdo ;55 dluy Sl w F, das ol
5l LT Cams ol g oMl 13T ol ks (sLd1 o
Aib s Jlo sl 36

Gt‘ o g

Alijani, B., Molazadeh, B., Saligheh, M., &
Nassrzadeh, M, H., (2015). The Statistical and
Synoptic Analysis of Snow Storms in Western
Azerbaijan Province. Journal of spatial analysis
of environmental hazards, 1 (4); 75-90. (In
persian)

Amininia, K., Lashkari, H., Alijani, B.,
Khorshiddoust, A, M., (2010). Analysis and
Review of Heavy Snow Synoptic Conditions in
North West of Iran by Using PCA and

Clustering. J. Int. Environmental Application &
Science, 5 (1); 17-24. (In persian)

Bednorz, E., & Wibig, J., (2016). Spatial
distribution and synoptic conditions of snow
accumulation in the Russian Arctic. Polar
Research, 35(1); 25916, DOI: 10.3402/polar.
v35.25916.

Bednorz, E., (2014). Synoptic study of the
heaviest snowfalls in Poznan since 1960/61 to
2009/2010, Acta climatologica ET chorological,


https://gsma.lu.ac.ir/article-1-482-fa.html

[ Downloaded from gsma.lu.ac.ir on 2024-08-14 ]

VY Ols cOF () 33 e5le el Il i giaun 557 Glin bl i Solalllan oot

province. Scientific-Research Quarterly of
Geographical Data (SEPEHR), 25 (98); 25-42.
Doi: 10.22131/sepehr.2016.22136. (In Persian)

Safarpur, F., Khushal Dastjardi, J., Hatami, K.,
Bigelow, B., & Hashemi, A., (2015). Analysis of
Spatial - Temporal Heavy Snowfall in West of
Iran (Case Study: Kurdistan province). Journal
of Applied Climatology, 2 (2); 69-82. (In
Persian)

Serreze, M, C., Clark, M, P., & Mcginnis, D, L.,
(1998). Characteristics of Snowfall over the
Eastern Half of the United States and
Relationships with Principal Modes of Low-
Frequency Atmospheric Variability, Journal of
climate, Vol 11: 234-250.

Shakiba, A., Sadeghib, S., & Doostan, R.,
(2016). The Synoptic Activity Centers and
Pressure Patterns of Heavy Snowfall in
Northwest of Iran. Journal of Geography and
Environmental Hazards, 4 (4); 87-104. Doi:
10.22067/geo. v4i4.36801. (In Persian)

Wunderle, D., Gross, T., & Husler, F., (2016).
Snow Extent Variability in Lesotho Derived
from MODIS Data (2000-2014). Remote
sensing, 8 (448): 2-22. Doi: 10.3390/rs8060448.

YV

o Ken 5 €

Merino, A., Ferndndez, S., Hermida, L., Lopez,
L., Sanchez, J, L., Ortega, E, G., Gascén, E.,
(2014). Snowfall in the Northwest Iberian
Peninsula: Synoptic Circulation Patterns and
Their Influence on Snow Day Trends, The
Scientific World Journal, Volume 2014, Article
ID 480275, 14 pages,
http://dx.doi.org/10.1155/2014/480275.

Mishra, V, D., Negi, H, S., Rawat, A, K,
Chaturvedi, A., Singh, R, P., (2009). Retrieval of
sub-pixel snow cover information in the
Himalayan region using medium and coarse
resolution remote sensing data. Int. J. Remote
Sens., 30; 4707-4731.

Molazadeh, B., Saligheh, M., Alijani, B.,
Nassrzadeh, M H., (2015). The Statistical and
Synoptic Analysis of Snow Storms in Western
Azerbaijan Province. Journal of Spatial Analysis
Environmental Hazards, 1 (4):75-90. (In
Persian)

Movahhed-Danesh, A, A., (2013). The
Hydrology of the Surface Waters of Iran. Samt
Publications, Eighth edition, 384 Pages. (In
Persian)

Omidvar, K., (2016). The Synoptic-Dynamic
Study and Analysis of Snowfall in Yazd


https://gsma.lu.ac.ir/article-1-482-fa.html
http://www.tcpdf.org

