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Component Number
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KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .869
Bartlett's Test of Sphericity Approx. Chi-Square 156241.533

df 2278

Sig. .000

0db s S sladigel glp (oS5 wil)lg g wilylg duoys w0y polie iales Y Jgax

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance Cumulative % Total % of Variance Cumulative %

1 21.508 31.630 31.630 21.508 31.630 31.630
2 13.895 20.434 52.064 13.895 20.434 52.064
3 9.874 14.520 66.584 9.874 14.520 66.584
4 5.174 7.608 74.192 5.174 7.608 74.192
5 3.808 5.600 79.793 3.808 5.600 79.793
6 2.558 3.762 83.555 2.558 3.762 83.555
7 1.716 2.523 86.078 1.716 2.523 86.078
8 1.578 2.320 88.399 1.578 2.320 88.399
9 1.318 1.938 90.336 1.318 1.938 90.336
10 1.002 1.473 91.810 1.002 1.473 91.810
11 .780 1.146 92.956
12 701 1.031 93.987
68 .002 .003 100.000

Extraction Method: Principal Component Analysis.

Oy ol sladagh
I\



08 | 5 5 gdame

SE 505 Gplss gusen glagsll SIS - Gl (ST

S ol 51 el 0 5 sk — 39, 059
)90 TY7 (Jgl 45,) (Lo Joad )3 3,90 OAY
e Jad 3 9,90 VTV (pgo 45) 5l Juad o
a3)) Ol Jad ;5 9,90 BA 5 (pos a5))
S35 2 & Heboles ool osldl Gl (o)l
Sla b slaws o YL 0ed o 00y b Al
@y Glllae aibis (3y8 i 0 SBgs S
slagll 38 laes slaplivl 3 ogas
tyieS el ol gl liws S g oliile S
solag, 31 5 s ) (glalil o Lo isbs sl
sk 00 YYA L plSsS olStnl
axs Bl oKl cpjiesgl] Slige,S
b o o] ool STE50,5 L olyen (sl
L oles oSoiusl 5 pg0 4y ;o sk 5,50 VOO
olawd 1y ey adylo J18 e 4y 10 0,90 VFY
Yoo il juS wo b Sbgo 85 sla)Bss slas

ailaie Syb 3w 0 Jlo dpw 0y90 0 e
adlate ()8 (i3 )0 Jlo p,5 090 50 5 Sl

S,ls 18

44

https://psl. ) NCEP/NCAR slaosls s34 |
B sl glaosls cdl o sl, (Noaa.gov/
Caz eiman 3 JSulisiSa AV AD: Y-
s3liiwl GRADS 33l 5 Lawses 5| Lot s
ol52ils oo 5l 55 o (slo SgaSil 5 ol 00

0,5 28l o Sl

o g cm
oads dl)l WlSlas o g0 o Guiow sleaidl
Sa ey 25y ) e e o
g alale 281, LB o S5 slaylBy
oSl pas idu o el oals &l Lad
slagls (nl 58y bl Jole &5 snoen

Al dles &l el S0 5

olnl oy glaplyl Sl — Gl STy
SE93 5 Lolyen slajs, (ad ST, ¥ JSs
Job o 1) el diges baolliwl 51 S5 5o 50
20 Al YY 0,50 JS 50 .0l oo ol (g,kl 0,90
oMl slagbul Jols oS lpl oy ddlaie
VWl oliw ) g oo yliws )5 olisle,S

36

35

AL glesal,
L LY
08 bt

34

B el
®% ol
3 anlliae 3y9 ailain

Elevation(m)

Value
High : 4024
-

33

Low : 30

I

36

35

34

33

44 46

IS
b}

50

48
OAAY=Y VR sl e 50 e Voo 5l a8 a8l s b S g 0,5 slaligh b a8 ¥ S0

hams o lid Jloged a5 jeblan ams o
g5 Ny, YooV Jlo b gilel 0y90 (sla
Lo e Yoo 5l a8 a0 b Sl g0 5 slag g
ol BG,e sl Gleadeas Lyl

olnl o S 93,5 Glaplgh o Ol puds

Al ¥Y (5,5ll 0590 Jgb 5o
2oL SLgs 5 sla b Sboy ol i ¥ IS
olas olpl oy joly e Yoo 5l s asl

Oy Gl sledagl


https://psl.noaa.gov/
https://psl.noaa.gov/
https://psl.noaa.gov/

OV | o,5i) g (e

FFFR Sloio VP4 Y Ll OF o)led wadyloz Jo cime) (il sletagy,

o S 05 slagligh o axgs LB alS
B 0y90 b bl )3 am @ Jlo a5l 09 o0

Lo V38 5 13A sla Lo e} 45 Sblgs
3 Gy s e plas 1) Jolee Wy, b JLs
BB s YAV B YA Jley alols
02 Sgo,5 slaligh slass o (glala>dle
059 kBl B Y Jlo 5l am (Jy 09d o

oy e Te ) e w2

Wl WLy WLl ol

R
< ia e

————————————————

-YAAY ‘5)Lo1 o)aé) U‘f‘ g..:).é)o).‘l.n\"’

0 ,e B ail oo b ,o 5 eogasme o Lewl G ye
Ay S G0 2z b sleige ol ]
Ghe 5588 83y p O ikl 5 i BT (saiz 2l
odd sbml jlal 6oz wcnpy a¥ o olnl o8
Hfgd S Oy i ) Bwle oenssy ol g
slay o a5 Jb o a8 o S8 Jlal
JBbgiSa Voo 5l5 0 pgas 4y Sl
Jl:>5.>)f u‘)b OBL: Mm.’ C’,‘LQOL:..L.: 9 ul.:l.’).‘>
)5S SBe S sbaciz gy, I atuls
<88 Gl cxf ey 2 1y Gl e g Ay
b oo plare G L] (205 & il )
Sl g bl o g5 2 |y 598 Cute Sl
Olrl e adlaie 59, e (058 Jlodb g Lot
9 Seligd g (Seald lulpd cplaes oo plas
sz She gloay o ol 5l Jol 558 lak
w2l 5 s Y 50 9z )b wadd cow
)" )..QS S L g_:L’b):;- 9 |9.:b w‘)—‘ ! oo;
2 JSlisiSe AD- 5l Ak g, b Y B
3 Jeily s eyl Gl (@l oSS

- el Lk thl.llh h.ltl

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

—————————————————

3l eS8l L Sgo 5 slaligh gbey ol sy :F S

Wb S90,5 slapligh e glagsdl
ohtl sk 35 yia Yor 5l yiaS

JLw 3 pw 0593 S LgH G ed (595!

Uiy 3T )Lad 3 (g an (595!

S el @Lﬁub}b OJ.A.:LQ.: 4;5.4)..) U"‘
Ly 51 gais >l ailoles ylbsls Lol oaisS' ] 8
S92 o5 ssboles sl T (3S 655
Dol oo 0090 Aiged g, (nl @l slal anss
3 Ga) olez B 90) 18 59, oz 51 650l yo
Lol sl ws 2ty 5l slaciy oligh 485 5
@ 0dgaze ,o Jleds — 9,_>l.g)m bl
S il b o 55 6 e sl
L)l 3y U iy 31 (6l oo argy pled (s5m Jlod
0,8 o (el ax 0 FOL P 5i0)
Bee B AD losly alas o bl o3I oyl
Slias Loy sladlse YL 5 ISl 55
w5 — ot S @S ol oS e iy
@JSULL»)}Q‘M‘UO;M[JASJ‘ 05)'{5-‘-
M)Imjk),s‘_gbogbuf?(_g.\ﬁw
b iz g (lad o S8 3 polas 035 o
S35 2y oo SolS 05l iy cnl B, aals

Oy Gl sledagl



OA | 6,5 5 asmo

SE 505 Gplss gusen glagsll g SIS - Gl (ST

9 05b 05y Wl 05 S e fiien az p s
5 olnl e o lid s o)) el s
waid Lol odls ay5m 9 3le lo,gnS
&6 Gy g abhie cnl g9, 2 et SUL >
slaglae Gk 5l bl 0 dibaie g5, » Gike
B oolow b0 oogamme ;o aie olgl 00 s

Lol oyl wge pliwaye Jlod

s 10 =z

(9 Jesliy 55 glas )| @) b yo o o (Glaaslu)ol ce

Y--q

o
ga 700HPa 21Jan2009 H;
= e

N

4zl 655 2 858 Cute @l b e 55 992
R R N e T I
dasee Gl 1) 9> Gle s cnpj slajly
Sl 3 )8 9y 2 ogb 0j9) iz s Bwle
S S 09 @ Sele 2l 283y ol
P 38 5 555 4zl 5oy p e gl
o Olnl 9y 0sb ol 4 ppr slse

2 005 0 =

s 9 (ool lae (eI o 5l a0 S
4l YV @) O «©) Yo (b)) AD: mhaw jo (balu)Sal g (s 2ok oylas

1029

i

T =
OICC(R) 1222142009

ZAY cela Yord gl VY 5, olaile S 0t SeaSul logas

Oy Gl sledagl

OA



0 | 6,5 5 asms

FFFR Sloio VP4 Y Ll OF o)led wadyloz Jo cime) (il sletagy,

5 JEligSe MDY Sl @y & s
oo o ariy SVL 5 JSubgiSa Ve - lajlys
Jlos 5728 b by BT iz 2ty o slacal 5o
b el 4l olazal olew 5byo Jlads b (ggms
g iy (G fle o Jled oll iy wais
ol psli g old i glaoye oy 288
o3l dadgas 5 (F 5 55 595 4w b 93 sl (B3,
SlossiS 65y 2 5 it Sl S35 2 Ses
S8yl 2 polai b0 S oo JSB (1l 55 0 B 4y y9
3 louy ) o5 5550 0sl (5,0 A 3w
a8l 30655 ol 6b,0 b ol jd5ke sl o o3gae
S Cagll 5 xS JSS 0eb o0 Cusl
23 @8l esgaze (nl 55 (58 e S
slael o cotte GBSl Glare 555 L Jlis
slejly ples o Wyl wisyzly Bees aniy
NS0y o (Sl WY B 5 eaY
Ol &5 4 g el )2 0 1) 658 (Jmily g
03,5 obml adlais (nl 59, 2 1) 55 laokas
SLrgo S oy Sl — Jlods bl gl ond
slysS s)legs S sledaeis I aiuls
8,058 plpl o8 adbie g5, 2Ty e 5 4,0
VO (S b cute @l L Glae el 0090l
4 orolio iz o LA 4l e YO L
S Ll cal gl @ g, YL sl
slaay )3 Sgs 5 OIS s sl (ol
3l 4 5uVh by S5 50 o JUl 5 05
St 296 L e (nl el 03903 ol 8 (Sl
1 olrl o8 U aline sbjs augy ples 58
0 SeeSesl Joges Vo IS5 el 4 S
s oo Glad diged 59y cnl slp |y elasle S
Oy aY 0 oedee abi>de oS sbiles
(JKubhgSa 7+ b Qv 00500 ;0) spamd g
s & azgi bl (Sl s e L (552
o3l o 0929 9 3 slajgy o @S> hden

155 VY Celes gl 1) Sl Jloges d £ IS
30 g o0 0090 AT Hebles ae0 oo LS Aigel
ol 595 2 el 557 Sdr9 225 Sl
oS Glnl oy dihie sanlel plsieas oliile,S
Ol 69y 2 Bres 03l G 297y 4 azgi b ol
S92 B sy, o oSl cusb, ld g
o ibie 55, 2 wsbye Lind 97 dilaie
it aladi glod g Lod loged Cundgn .ol WS>
G Aee 55l Jycwl sauay ol saumslis
2l b 5 s 59r JalgiSa 90
slogazls oghe oSl 0y aihie )
32U 1) oday (nl 55 )loged Canl) Coons (5 lulL
S e

Oldgm LadeS Guaes 59X

Oy wY 5o egat 4ol alele o1l o
55 sl ylas ool ogas HLideS ailols pmsd g
S cnl 5o 05l on 0md b)ys 5 4l (55,
e g plod g Jlod (2l b Glogar ailols
S Jlie 0005 0 p 3 |y Glwye 0>
S0 Jled = (258 wgix b, b gz 2l
5 b il diy Bl glime Jlods aigy ples
ol 8,55 o 15 gl (B0 aigy pled asll o
S35 5l ryax 4 oy sl e S 8B
5 Sog abole bawg liwye 05 slagble
oy 4 (oS oz by v )8
s jlad 5 oled g (i 21y wlals
A SR 89y 2 rra> 4 28 bl ) 2
03903 Slml 4 y9m 5 3o sloypiS 5 liwye
S w03gaome (pl jo e glaskas .ol
BUNPETSCRGHH PR SNV A PRGN NV VN RV
5 Qb G0 50 (Sogm wlele (B0 Wl
B 0 WS pzly (Sph aels yo Jled SUL
G2 sle e il e o 5 4o
el 03503 ol 3 oo blo onl 5 5l S90S

Oy Uil slesmgy

AR



Pl S 5 e

SE 505 Gplss gusen glagsll SIS - Gl (ST

9y p i (S93 Aliy (Ol SO g o)l
abais glos g Les Jlogas el ond oS> adlaie
ol altes al wse VY Caele Jagal pind
S el ) Sl sloalols b s )
an SBgs 5 slapig () sdes was s oLiS

bl o GliST o5k alebes Sy see

7 8 9 10 -2

N

7NN

2 L e

9 (C)A’ M s(b)V‘ * ‘(a) Aa‘

)

e e

L =
gt and Stream Line and Omega 700HPa 13Apr2011 Hgt
NS — 5 7 P

4
:
2
N
S

8

colio gsb, C8)l8 5 ddlaie (g5, » Gres
@l 5 Qlawe WS 2ly caslie Cuadse)
sz adlaie 59, » (W5 2ly (nl Sew G40
S92 3 b @8 Gz o)l CueSl sb e
cwlio polie g o Celu JeSul [loges
5 el oy ol WEe 6 lLL sl Ll

alols H3e LY Celos S350l (55) 2 &5 (5,52

i

o S
Sealig P 0 % ow
NOAA/ESRL/GSD

b ;o (laaslo) oIl g Glo ol Hlaws ([958 Jondliy 55 slas )| aas :A S

ZAY celu YOV sl VY 55, olisle S a0 Ssaial Jloges

Oy Gl sledagl

IR



BV 5 5 e

PP Slio VP4 Y Ll OF o)led wndylozr Jo cime) il sletngy,

200

SW 76
’/K X/\\/}q\ \/\\/ Le, mnV |
e T AT R 5

300 & .

wind (kis]

f\“x"\

Pirm ssira

m,m\/\\?R x \%A\\K \a%"%.f v |/

530

SN TS AT I ¥

\‘§ \f/‘x{" /\)if:"{/

'&xﬂf‘%’ A

v =l

B £

" m ><\ SRR 2] )

- RS XA XU TR AP A il
w ‘x'\.- A ¥ s N I s R ==
aon —7 i AT, r\gz v .
&/"n ‘f\_‘ a0 7 “Q\{ u__,-\.\\\n. '|c| ‘x\h{a‘-%l(-mmlf: oy F:D"‘h.]fdu L
5% » == =
DIMB(R) DDZ‘IEAer ShewT- '°EIF' P © '™
[ B ]

NOAA } ESRL f GSD
Z e el Y el VY olile S o SgeSeal Jlaged A S

L 6P Cute g Ao Bl (oo 90 (55 IS
9 49w 9lS 9,35 by wg S9) oy
u.C).w lJ @LQOL:..L.’ S¢>g Lo 00 db.c u).c

sl ) w988 69, p OB Ve 5l i
Slyp el ) JKubgSe ADe g Lo

aibie ool slagble @3, 5l Sgs,S o>
u).c 9y );‘9.% as ‘;l} B ] 005—0-3 w.b‘)s
slosls o 0 oS a b osg pl] ol
Ml gogaad Lial)] JSulsiSa B+ 5 ¥
opiad Sy p e alibe 5005 oy pss
el Gl e i3 21y 4l 9 35 50 Gl e
o pyraed digy pled (5l (B8 L alels
w3,5 o ) Olnl B8 g asblyo g b ye
Mels il s aileles ol bndigas 551 o ]
Gl glasly sbaidi 5, » a5 jsboles
S Sygo iy 3l s >y 0gh e cvalive
Iy 09> CanSl Lajls plod jo Sl ailels
(e JS8) amo e ol

JLo p55 0593 sl lg aen 59X

el g LSl (s 38 (oS F HLAS S (555!
oyl

bl sl Bob 631 sailes a5 o oyl o
ar g b jed )y (py) 3l 50 el [9dS e
Oy AY o dahie g oS albiol Wyl
S sy 55 Sl slaaille s
gy Lsi‘""L""b slasble s 59
Soy 2 & yboles Wl GleasS s
SRS Ade 5 Ljo 5 (oS5 gloasis
Sl JLEdeS ppi Sl j0 wedise o
ot s — (35 g olil, b ailble ol
b oolpl ox Qlawye opjpas ayy plos
1) obew sbyo g B aalsl j3 g (3,5 ail s
JSulgSa ADs 5l 0l B Sy o
dilaie G oagay Syl 5 Sl (gle,LaseS
P slapble o, Sl pS SR wiles
slags,e Sus lga 28)l3 9 olnl y Ol e
Camo iy (mpy syly e jladeS

Oy Uil slesmgy

4



Y | 5 5 sdeme

SE 505 Gplss gusen glagsll SIS - Gl (ST

Hgt and Stream Line and Omega 850HPa 05Jul2009
son — o
SN

Slp and Stream Line and Wind speed 05Jul2009

8=

s , \ -
Ty . AN

2 2015 =01 0. X —
Hgt and Stream Line and Omega 500HPa 05Jul2009
oow ————

1 6 1 70
nd Omega 700HPa 05Jul2009
/ — m ,&i\\\&\\\ i —

25 -02 015 -0.1 -005 O 005 Ok 015

(598 Jomilin 955 el ) @) b yo mrhas ;o (loaslu)ol ce s g (lo p)ob lass o((5255)

S

01 —gs

by 5l asis ) - S

Yo Vg5 0@ oo «©)Ver ()AL o ;o (loasl)Kal 5 (o )0l lae

Cncig b (np) Sl & gmyn 4 S oS
I g ol cpl ol BB e ailes S
aihio 59; p She sbbaY 4 ol cbay
S Hsboles (V) JS8) aos oo (Las Olnl (056
Oy Bl gnaes gbaid gy,
5 oS el o ol Oyl casline s g
D013 LG alyd 5o 52 (Slee 5 25 515
0% (SoSwl loged 59, n &5 Hoboles (Js
sf dihie 59, p 97 Cwbd pled ;0 098
g lod 5o loges o)ls CunS > S (592 HoiS
Ol 1) ey cnl (09> 4 ot abal sles
535 7 U s U oK) g2 L as o
S5y 2 S e Xl Jg 09,00 ablaie
wlivae 5, » osl Cosdye 5 (255> slab,e
wlols (9,0 a4 cawlin Cughb, sl ool
S Ay o eads obou!l slasbuis g oo é )l )8
S 5 S oS I 1) Sl S ol
JS2) el 00,5 iy e g 40w SlayeaS

N

b 31 ais 2l ity pmsdys o) 555
5 Sl ailuse o359 )3 S Jlod 1S
oS Jlod az s P ppe YL L (5,0
il 551 5 4y 5ms Jlah GBS Lo
Wiy (Spd i o ol g kdlial
93y E3)1 2 e (5 ellaas adlie b UL o
2 e Sl b (658 plane cenlin 2186 G255
Slml 9 1925 5 (B0 9 635 0 Al 55,
2 @5z llbyr ade Lo J o calos s
e Bl 5l Sl (1l 550 5 08 s,
el 85 S olnl o g s Jled s,
Lilys gl 5l Jel )l g g)led gt
o g8 Slel Gy 2 o0sd dbml (Sealus
Y 5] i oy b ool bl 5 ot
ol el a4y jem 5 Gle (59, o 2L YO
S9) 3 Al SBeS 02 Sl
Slee sl 3 1) 3lhe 58 5 4,50 saolle
4 Jy wleioe )18 Glpl 0 S 4 9>
S Glpl 0x 9y 2 @S 59> Lyl s

Oy Gl sledagl



PV L Sl 5 e

PP Slio VP4 Y Ll OF o)led wndylozr Jo cime) il sletngy,

Hgt and Stream Line and Hcurl 850HPa 05Jul2009

3

¥ K- 1 3 & K 6 ¥ ¥

gt and Stream

S

I I O O

el " -
7 N e
S

sz oS 3%
Hcurl 500HPa 05Jul2009

Hgt and Stream Lin
o

e

g (C) D+ «(b) V- () AO- b ;o ()lagt.;)@lsl.'; 9 Glool laws o558 Jumailiy 635 &Lb.‘;)\ asai Y S
ZAY el Yoo q (Y5500 59, oliile,S s GauSl jloged

Wy, bl jlcwl ools 7, 0,50 YYF L polus g
Jlo b layBgs aie¥ oyl slaws 55 légy )b
Yoo h Jlo sl axsls ool wy, Lo, Yoo ¥
5 anils (g peSatr ial3dl b ylbgy a5yl slass
Lo o ls aalsl Yo Y Lo b ol s ol
Goly Sl gandyes VY IS o
o 5 el asls gz g b il Sl 8
oeolS She oml L oslaplig slaws YoV
Jbo 51 3 Lalpd a (Jg sl adls pwgane
L el K0 &l 4 ol 4y YooV
o Sl sloplbgs Lyt Voo 5l a8 o
S STy bld 4y ol 00,5 oy (50920
5 Jbe o Jad g3 50 lagligs slass o YL 53
S W3 ¢y Akl 3yd (slaolSiy]
b Bl ()50 YY) oSS oSy
iy GVl oy Ve 5l peS wo b slaplogs
3,50 VOV cud b jlmn ol of 5l om0 )ls 13
Jlo p,5 0599 )0 Seyp 0)ls )18 pgo s, jo
dibaie ()8 il laglys olasd i
Ot &5 (6 ebar el 0al (155 (Sldllas
Slad sy 5 5yl oSl 5 3 b yligs sl

oS ol 1 Sl odudy ol el o0l i lsE

e Yool S ws b S5 gl iy
9 ey Bl 4 ax SUiks slag iy alex
et yle Ll 4 4z ol cudlo
5 s Jgde> 9 lajed Sl oy,
g lal jo a5 jeblen cwl olee g slool>
gl Jol alag o0 Geios cal SGas b Gl
wo b Slags § slanliys g8y oy ST,
PRSEE AR S R s
sl bl 4 4> s olladl ST,
Sl o iles by conlie slocsla )
5 S sy p S390,5 o Fre Sl ralS
Sryabin Bl jlaz g poy0 0505, slacalled
oold bulyl onl b e )55k sl aeadds
L sldail jo a5 ol adasde ise ol jo ailes
oy adhie 4 bl gleailels og)5 Jll,8
slawi YL adlhes,ge  ddlie g Lewl
3y Yoo 3l 2SS ao b Sgo 5 sla )y
Olimas; (x s9z Bld 4 oMWy Juad g0
4 aed oo 7, (9,50 YYF) 5oL g (0,50 0AY)
sy oo YL 0 alele Ll
550 TOY L aysils slaols 1o g3 ol 5l SLgo 5

Oy Uil slesmgy

sY



ARETCENPIves

Jl}sa; u;La:Qlé}}' EL RN Lngsfﬂsb_ilia— 53&} uv.._ﬂ].:

e Ol aalsl jo g 0als Olyd cpl o5s
o e 4l oogel Jae lpl oye
O i @L\.H.]anc\.a.]a.a.cd).w {:O.:JA 6&70&..».»‘
Ailos S a1y By W50 slagg, oluws
oS by sladiges (59, » oo abwl bliss
3 Logas ol oas a3l,] 6,500 alie o o] amess
S5 Ls cwl glpl )l gl slbbdeis
s Sl all Sge 5 slaligs
HladeS dilolu aw oSl !y &loo,S (55w
Jole @l s o8 5 S (ol ye oleo
B) oy Y 5o SBgo S slapliss sbml Lol
Jlos o yinS b aiisly oo (b S AD - 515
o5 a4 oS 5 sbabls (pl slaail; gow o)
20 5w el G5 s alhoe sbps abse U
9 Qluse 5 slaglbla p5 28)l3 9 005 (o0
aihio 55, 2 e e, LL Glal B0
RIS e 5 B 0 Gl 28 Jled
e L cnl 5l Jeol> slaskass o9d oo
Chasiz 5l Sg S i Lol Jele
sy o as S50 0 .Cwl adhie Sg0 )5
CoeSlo ailaie 555 » ol 7 Loges s
£S5 0,90 S1>95,5 Sl Bg Jdo (rer 05l
Ll oS o] jo ol o e ddlais o Jlu
bogos o) @i yo slaolSinl w0300 &5 (01)%
L L ae SBe S slenly gg ol w8l
olyd wilgn oS gbya sly pl o Ko ojle
Mw‘éjﬂélﬁo&u‘éa)f‘)o;)a)
ol bl el s Jles b o jlad 092 g wules
O diaey ;0 \YAY ( Ladl adlllas L 800
Sloed yalwd g agily ole o 28l wuo sl
g 5 L ol sla Jlo slas, Ll 51 o)ls
s Gpye Oldlas L YNY B YA Gl Lo
5oLl YA (), Ko g s, VYA )l Son

by obml a4 i gnoes sleaibls
Sy ey 090 ) (lpl oy adlate ;o Sgs F
5 hden Ll 5l kol ol @l Jlo
6551 50 (sasian Bl 5 il o ol lsle
0,59 SB90 5 slagyligs sl Lol Jole 1,55 2
3wzl ool o il Jl 0
5 3 ,zly cnl aty Ol o Jlod GBS
ailaie (59 p (b8 i lo o, o)l B
ﬁLoS)O‘)LgdiA&Lg)mSLS{LAO%@‘&F
) 5SS oo 3wl pers s Sle 9 n Y
90 5 B 59y vz 5l (Ares jleas osli oSl
S8 (65U 0 S oo JS8 ol 8 0 Ly
&9y » wod goobas Lol Jele ol ol
SLg,5 Gy 9 e oif g 4,50 sl bl
G azg bl By aigS pl ol ddlaie ol
5o 5y 99 0 Sy Logas ol abmle ey
S 5o Nsdi oo £920 (lpl o8 )0 AL LG
by ala>do b8 (b b 5 Gloges jLideS
anald ;0 Ll )2 dilate (59) 2 logms JLideS
Ae059 See 5 Oy sl pled o T ()
Sy 1A L g9 Jlods (b b (Ghooe atiy
P e ol SRS SE o (ol
Wald g Slhe sbbay o Lol o, adhis
S93,5 asitewe slrdeiz 55, » bags bl
@olows o 53 oS cpl )3 00,5 (o0 3lie 5 49
aihie SBgs S iy g5,5 5 5 boaiges |
ol »o (g el iovg B3k il olnl (252
ogb Culy argy 0 olpl (28 adhie (U5 £d
1 39 co alisMo a5 obrlen ad il )3
S Wil S Bes I alins; slagSl
Lol x50 Gree ogl o il bl
> e s rry sleaY el 4 g)labl
7 b sk azms o b oo b S
czse 3he g ayge Slgs S sleasis )

Oy Gl sledagl

A



I R CAPRPRVES

PP Slio VP4 Y Ll OF o)led wndylozr Jo cime) il sletngy,

S92 S (e 4 Bigd o JEL g g
Clrolis] jo 5w Jad o Sg0,5 sl i
S (958 Gl (o 005 Lad 05 B0

S Sl
oot Sy b (o @i
Iran  Gouio Cole> cow g AA-YPAFA
ous plexsl National Science Foundation INSF

(Blo > Vo S1g0,5 160,50 axlllas) o)l sl e
L O T T PR A BT

VB OB )9 9 p Cawpifes & 28y
oBaws 5l lnl @y 50 Legd S onasy (o)
e (EkoelisS g awaily dalllas) lislgn
FEOY Lo Feolads

AYAF cp ez Jle g egdlpo s oo
sz, a0 5l Lo — wdes bald g4l
#) olpl o Jled e SBes S lsb
o FF o )led VY 0,90 il is alme (VFAY
Yyy-a¥

Jle (S50 ,5 oa0y (il ITIA g (lisse-
wllls leial ol 53 ol slasaly 5 58
F 0,50 ¢l ceoe Yo VF-Y VY 6,00 153,50
F1FO o 01+ F o Lo

AT e o g wp e o (SR
Olpl o8 a0 JLegs S enyy obs,
eV ooled ( Sis gblie oLl ss Sldlas
FY-M

J=los AV e 0 ) 9 0 Slamde-
Coxr 3 Sbgs S sy b e (s sl
(Ol ailaio 163,50 aalllae) ol ) (575

V) (a9 g i) YAV )
sloylgs a5 ols Ol Bakm Q.ﬂ .o)la ‘5§|9.m
L Ssop blsyl lpl e adhis ;o Sl3g0,5
a0, adlaie 4y (60g,9 LU slaailelu sluss
39,9 b Olojee Lol slass o i Jds (e
A2 oo 7y Jlo 0y 0590 0 bl sleailels
3o Jlo 0, 0,90 o B cdes yien
S gl s 2y @k alele S e
S S og el Gadss pl was sleadl
S sy o Jlo 0w 0y90 0 Sgo S

Ry A 50 Jlo 25 0)90 10 9 awdyg

&L

FoS (Bl 03 £9By (o) VAT o Ladh
obl 5o )legs S slajg; 9 SeskS Y
5 7 emiite Mollim (il (lsss
Ol o jlarme

vg Sl Qo p 1Byl vz g ol
Gkl Judos AYAY g siguly; g o 5 S]
5 2 0 Jkees S sk Sloy- nlad ool
cbla> glaiagh dbme Glpl oy sz
AY=5 o ) o,lads (Sg]

YA g oandly 5 o e lomle o] o stp
bl ;o Ses,5 lajs, Jlix! s
—tad Slas Sem S Gy L oolr! B2
oo A 0,50 «xmeb dame ol ble ol
YVFNAY o Y-

Covo wlg (S0 o (GRSl Gy plas-
AV e wgobloobi L, 5 e Lol
L 5 SLgs T sk glaslas, wliiseald]
Ve 099 59 Glzrsly g Gl (linl o (lesls
olitieslsl clotmgsy (Y- VF-1AAY) all
A-AY o o) o)l Froo e

T L TP C Coar| KU SR ¢ JUE
g Sg0,5 jgue clb s loliss YAV

Oy Gl sledagl

0



IS AN RT3 CAPRROEI

S 59,8 slapligs cusen slagsl g SIS - Jley (ST

slagleb  (SBe 5 Gy Sln Joboo
Sy g0y 0 e Ve 5l S s b Sbgs S
0598 sshrze Dl ble (plad Jelow ol pl 058

NB-VYR o ) o led A

ol lege S laplish  guaes )bl
(Ve 0V gloy alols o (550, olul,>

-\v P &0 o)Lo.ll} ‘G’*‘J" LgL._‘)\J.:o- 6L‘°u-‘°5)-’
Yy

s‘fL\ﬁ 9 8 sééb—‘uéb&m )‘f*?.!';) s.‘ ‘W &SJL:.O—
kel 0,59) NASA- MERRA 2 Ll 3 ke
0)90 ‘Q‘)J‘ iju] \_JLD.A.O.?U ‘(Y*\V—Y*‘V
IYVA-YY-Y o A o,leds O

-AlKheder, S. and AlKandari, A., 2020.
The impact of dust on Kuwait
International Airport operations: a case
study. International  journal  of
environmental science and technology,
v. 17(7), p. 3467-3474.

-Attiya, A. and Jones, B.G., 2020.
Climatology of Iragi dust events during
1980-2015. SN Applied Sciences, V.
2(5), p. 1-16.

-Barry, R.G. and Carleton, A.M., 2013.
Synoptic and dynamic climatology.
Routledge.

-Cao, H., Amiraslani, F., Liu, J. and
Zhou, N., 2015. Identification of dust
storm source areas in West Asia using
multiple environmental datasets. Science
of the Total Environment, v. 502, p. 224-
235.

-Khusfi, Z.E., Khosroshahi, M.,
Roustaei, F. and Mirakbari, M., 2020.
Spatial and seasonal variations of sand-
dust events and their relation to
atmospheric conditions and vegetation

o )las oY 090 St sblie oLl i Slalae
MYV Y o d

o A (7 oolyde g wp ol 0oly z )3
lpl o Sge S Glaplsk SBe 5 Sl
0P <) oyl VO 0,90 Lad islel 9 (g3 ,aeli
FY-AD

wg (o ST ep ol e g gole -
AYAF iz sl g g8 (e oolile
D oE g of ddhie 0SB laglish
asdllae (2B slayls 5 ool 3G 5 ol
AN o)led ¥ 0)90 il nl Su5de3s aloxe 1639
A-YD o

9 < (SO ‘w ‘)9.;..\.3305.’5 o ‘«5‘"9§_
S50 daan slosSl oo ATAY oz« edlloybel
(oliws ) sl S0 ,5 slaylgh olas; 4

cover in semi-arid regions of central
Iran. Geoderma, v. 365, p. 114225.
-Kostopoulou, E. and Jones, P.D., 2007.
Comprehensive analysis of the climate
variability in the eastern Mediterranean.
Part |: Map-pattern classification,
International Journal of Climatology: A
Journal of the Royal Meteorological
Society, v. 27(9), p. 1189-1214.
-Soleimani, Z., Teymouri, P., Boloorani,
A.D., Mesdaghinia, A., Middleton, N.
and Griffin, D.W., 2020. An overview of
bioaerosol load and health impacts
associated with dust storms: A focus on
the  Middle East.  Atmospheric
Environment, V. 223,
doi.org/10.1016/j.atmosenv.2019.11718
7.

-Xu, C., Guan, Q., Lin, J., Luo, H., Yang,
L. and Wang, Q., 2020. ldentification
and quantitative analysis of dust
trajectories in the Hexi Corridor,
Agricultural and Forest Meteorology, v.
291, .doi.org/10.1016/j.agrformet.2020.
107987.

Oy Gl sledagl

55



BV | ey b g Sl RF-5Y Sloxio VFY lials OF o)lot oo loz Jlo emmny (il sleingi

(S8 9 &l o JLuilS JoSid byl g (o gh] o ol S
4950 & Jlos

‘cmgo)é bl ze l‘fl.b.l.w asludl
Ol el 09,0l g0l Sais oBiils (o) pole 0uSisly ¢ cwlili e 09,5-)

(293)

VFAN Y dlin olos o pdy VE VTN T iadlas il o

oSy
gy = Blgs (63ga5 — Jluniis] ab a8 10 igye ©je Jlod (egkS VY 13 (6100 5 (6 0l e JLuilS
e gene d Jold (Gloo (pughl o b dalllas 890 ddlate (S sloaxly aiis @l Jlypn aigy 25 00
(o951 5 BTSN (V eyl (ST 5 sy I3k —casuil el e saiDglys 25 038 O
SllST sl b (Salaxly 550y ohals widly oo (U 5 Gsnilons «sle ST oSl o9, (7 5
slalad g oo yi> 0uiiS  (slanS,; -a5 ) JSb 4y (Gams ole g Zunl ools &) Ol S )00 4 SlojlaS
oxis S Lol slo SIS sl ouds 1S (5,151,381 5 (slojlas axly jo oauSTy ails 5 slasls o J
aleyS bl (Cusm 5 ComasIl ujn (dsS CowsSIGadgn sla S8 Bl b jlusls
-4l Gl Slaadsl Gl (alortisss sboosls 5l Lol mmls arly p aailoe (Sujs5l SV
&5 3 FFlosme) w3y S 0 45 Wl Bl Yo b b ety QST SIS oleSle gy s e 2
oy e o 5YL gl s S8 s 10 e et lons LSS (gl e anil laassT HlS
S8 Ser Sled (uSile (5 g0 59,5 Dlalllae ulaly ((S39 023 B BT Jolao) Conl 035 0y
O NaCl Joleo (559 a0 0 MY (65 asals (2 Silee 9 VAAC (650 5 (5 0l dllain )0 Jlow sl jlile
Sl dihain 10 o5l SIS caS lgi oo oa plail  aisle sl Ollllas g oo Closlice 4y axgi Lol

B ca.uLc ‘U‘;w 64-;9)‘5 ‘u&*‘-’o)—' :(Sd‘f‘JS 6&03‘9

Email: soltani.afsane@ymail.com 1 g 00y 93—

Oy ol sladagh
14


mailto:soltani.afsane@ymail.com

A | Ca.wsb).ésLSSUa.Lu

Sl g ST Gljee b Ol Sz e
wslid Glpl jo sl Gud sla)lils lye 4
sle e o 4 (Salehi and Rasa, 2016) asloaus
Cood o ppe (solaidl A lgie 4l
gle o eSS (0 retes Gl 5200 (@l
0% 2 ke S (0,E) e il el
ook Ll (Konarietal, 2013) )l pus —zaiiew
«Salehi and Rasa, 2009) gy (535 ,o b
a9yl 095 2leSle degorme ;5 adgSas LS
3 S,9 skl «(Abolipour et al, 2015) sz
1 6,k LS (Alizadeh et al, 2013) o) Sobs
i LSl asgare
3 G2,y 5 6l LS 5 (Movahednia, 2015

Maghfouri and )
4 aasb e (Soltani, 2016) g 4y )
5 ke i glo ldls den  Sgo K25 LIS
55 gl oy - GlaassT Sy o ol
(Maghfouri and Movahednia, 2015) sloos
e Gyldls dlaz 5l 500, 9 6l slo)luils
g A9 — Bl (53485 - Jlaans] o ,eS o gube

il oo o Aty 2 (29 A

doddo
S loder 5 oIS e @adlgw plBS
o= @bl ly sl RS S5
Eoito Hlows w3 pl Caniii-a laoxe aien
Oee) 4 S e e )0 wilsiee g 00
gl (S ogm _(S’LMM] =l
3 SBjere e b gl ool e slajlusls
Sl bl 5 (o, Gl b slo)lils it
Campus ) w5 o 1,8 Slaass! (brwe b e
el Sulyg5 SleassT slaKiw (et al, 1980
Carrillo-) wil o gisle i o, LS \bje
whosigss sl Sig 5 (Rosla et al, 2014
el Al Sleass] glbKiw L alis
St sl o S obses
3o gile i sle,Lusls’ (Maksaev, 2012)
(0CG) sla,lls’ 5 sy o sla,lusls

adyls

B é,\..uo uJ)Jp.Q.A 9 LJ"“A}“) ‘Fe- OXid' CU'AU
6oL olass olien Wigd oo Cgumore Ll (o
ol b sl S 5l KaSs jglme jo LS
sl LS .(Kojima et al, 2009) ol by, Lusls

G2y 5 6 pl Bble oLdlee Glaie ) Jgux

bl e bl Job addllae 5590 Gblio
AR REAVAYN OV 'YE "V &
AT AV oY’ 'yy "ve N3

Lbu‘;'og)séb.o azflbwo .3)3.045.‘41.}.»

9 Lgi‘)"" u“-’LA-*-’ 9 6‘0)‘9-271-6 ﬁgtaﬁ )| oslazwl
Ghaemi) 4_;9).) \:\ ooooo PR ).‘ Oéu:;.w‘ L3

5| aiges Y+ «@nd Mousavi-Hahrami, 2006
5 Sk oahaie Vor) ailie Kiw slaasl
(s G S ololid jsliie 4 (i
blg; g (Sl g (Slo 5o ¢ ol S

3 Gyl e Sl (ol ae Cosdge Ll
2 Jed siteskS Ar g, plulp b
e S 5 g0 (Sliws ) (5 7aglkS YO (S
() Jguz) 6l adlaie 3,5 (6 aslS T 30 (50,

RUIVR P
S 5 (g (B S Gl ol o
R e 9530 G2y 9 Sl e LS S

=

Sl

Oy ol sladagh

A



£/ Camjb).és‘sanlm

AF-2Y Slrao AT el OF o )l (e ,loz Jlo ¢y (iils sloirg’y

8 S b polie Ll 5 a5 5 XRF g,
g ool o Lils oKiole;l ,o ICP-MS g,
plxl ol Gaxe dlge (sy51,8 5 Clidss S e

VgV Jgoz) ol

Slalllae (285 J15 (cwyp )90 5 s S
Sl Jie pgs ghie 8 5y 2 5,0 Yl
4 diges £ olaxs 28,5 plol daw sladiges
@ ddhis gl Xw | 5l aiges VY XRD i,
a hol yobie flo 5 525 sl oanles Glge

LEGEND

Quaternary

CENOZOIC

Eocene

SYMBOL
Fault

6% Strike and dip ®  Sample

—=— Fault: Right-Lateral —=— Fault‘ Left-Lateral

@ Cu mineralization

550 meters

: Younger terrace.

: Mainly gray polymictic Congolomerates.

: Green to gray polymictic congolomerates.

: Cream nummulitic limestone.

: Agylomerates and volcano clastic rocks.

: Gray andesitic tuffs.

: Gray to green massive beds of andesitic lava.

: Green to gray intermediate volcano- sedimantary rocks.
: Andesitic tuff and with some basaltis beds.

: Mainly cream nummulitic and bioclastic limestone.

: Mainly gray andesitic tuffs with thin beded lava.

- Road

_/L\ Drainage

@ Mining area

‘sull.a.adw.;c)Mj‘s")?hG u...uLo...l “Sﬂajbbufjtm dbmfdf‘m \ZA"' GAJLAJQM)M \ Jiw

Ggys ViV eoenn

Oy Gl sledagl

£



Y. CawgéjésLSQUalw

Sy 5 Sl e HllS o825 Loyl g pondgh) o omlils SIS

540500

SRS AT ’w
2ty whw w“-_‘.v"v"‘.v“
~Z Aq 'P 4,' P 4.,, Aq
3 vh v'*< v

5 NS v‘\M
>4 > A‘_ ’v“ ’v

()] 0/2 0/4

Qt : Younger terraces
plngl-

St
b S E,

agl
E28, Gray agglomerate

CENOZOIC
Tertiary

:Light gray andesitic lavas

Qal :Poorly sorted river channel deposit

: red Conglomerates with limestone patches
Ehm: Cream Nummulitic limestone
Evt : Basaltic-andesite and basalt, tuff and agglomerate 55«

Andesitic and trachy andesite tuffs and
agglomerate with alternation of lava

0/8
Km

SYMBOL

Thrust fault

Fault; right-lateral
Definite fault
Drainage

Road

x Mining area
Strick and dip

Geological cross section

lidome; aad o olymo Ghalew (Slojlsale polai Gliw (5,0, adlaie Whie S5 wlidipue) a2 ¥V S

Sy ol (lkhchi et al, 2006) s5i o oo

7y leass]
i yg0 ) Gros Ao 23] laodg bawgs
S5 b b (358 slaosg g S WSOl
aalaie (Yousefi et al, 2017) wiloass alad (ggis0
- SLaassl g 59y 3 (285 8 o & (S
(e S LdlS Joaily oS g0 - Sl (53985
Hubne and Bazin, ) ol co |l 1 0 5ué 9 Mo 40

@by bl o ogw, - Jliad

3190 0 yinS Sl 1595 1 (g0l 5 Cuenl 31 (1969
O 9 9Bl oo g 0 - Blgz 0 yeS 5l sy dslllas
2 ogln S 5 iz y0 Wgyd Sy S 9o

Wgyd ViV e e eee

— P Pyl i Olyie @ plpl e e
Jooi Caz 4 Wlows - I oliass allele 8
Srio glSen (Pl LB Sl e
slaculed ol55Y 4> (Ghaemi and Talbot, 2006)
Ohge > ohst (e85 (SlaaaiD alesle
Jlos (398 - Jlaaitsl Jlgi ool 035 SSg55ms
Srodled ad )3 &ly o538 e ol 6 Sl axgy
58 5 Sl Jlod 138 50 lnl 6,65 )
o)l lakel fpl G leds g gy o Bl b
Olpl Jleis iz o (Yousefi et al, 2017)
Sl O3 15 550y 5 ) ailate &5 (555 0
(Sleassl s Xw O g0 4 oSl slaslayg,

10 e Ao (0] slaodgs Sy~ Shhads 551

Oy Gl sledagl

Y-



Yy |/ ﬁ"“’ﬁ‘))'éSLssual""

AF-5Y Slomio VF-Y il OF o)l qoaolez Jlo omej Gl sledng,

S 3 el sleysh kil ewssle Lol
Sal ogwy saly iz (OF SE) astes
b eSS g e s gile Sal locadses
ool O yg0 A dAS Sl S B0 U Y. ol
Sl sty sl @85 18 oIl 5T waly (g,
oSS 5 5 sl 51 o ol5ails
O)ge g bl e )0 Loee 5 Sal 13 55290

<8l
plrdl 5l w62, 5 sl aldlaie o Ql5alS
L slge Wb S Djp0 a0 25 5 0 slaSe
L (Sal axly 50 p0 g 00 e Slink g,
S Jlo 29, b slojlas 6)‘5")51 LT
03ld &5 by oSl 5 05,0 &b 5 (028 oo -
5 Ol Sy Censy Slas a5 (F S2) el
50 olge ol aiate ) o ol3lS S ol
5105 e anlllas 550 3blie jo ue 2ljlS
S (V osipS pye sl hglsd O
¥ (B 5 050 o) il slaoassS
bole ple 4 Goe ;o 3985 sloodgs gl
bglaSon ;0 a5 olo S slaoloee (F o 5]~
5 5 S Sl g Bl by el 59055
s Slalllas olol s Wloays 8 o 55 5o g
L) (oelidan (gt 4t 9 (285wg S
- S olaz walllas 5,50 3blie o (o g il O
-S5O Slasle o ceslog & jp0 a4 25
o ydl S 5 axly J2s jo glans, - o5,
Sl (Vb - cgjal 5 sl (S1s
1 il o B glalss g lae i ouiiS
oS Ty ails &5 s 305 (F ecs T 3T aslg

o)bf 9 6)‘5])¢T J,‘>‘5 )Q

SSE BB Sle gl (p b alide dcgorne
25 sojlas acgeme (V 13l iy le a5 aiil o
g 2l sl - (ST ol ol b0
513l degoze (V g yudysn <l - ol
5 1ol 5 B St wbgs Jlis )5 B 1 Jalis
wSole Sal (Kol tlolis ges, dcgerme (¥
@ 39 slasly als Jod 5 el )be
—SErhdled By by b oglie Ojge
Jhlasd, s 13 KeSs 4 Ced 2 fese
ojlad Cuwles (gpmdy S a4 (5l ddlais

be 1als 615130 slaSin 4 cus
oS5 L degeme (Gl iqlpon) gleesles il
Gl cosul g bl wozasl (ST wcyul
IS S b0 g s w05 S G
O3 ) sty Sy b K pod 5 cadion slY
il g bl gsSs Sae Slalllas bl il
9 PRl Slaten S48 0525 il Jol> (58,0
5 aded Sl KAk uydls aies 0 peSgym
Casul 5 il waly )9l (lacds S
dipe y codd (il gall g S99 (<L
(@il = capul soly )0) (s S g pals
Sl 4 b S8 el wed o osalis
JS8) ool Gl S5 o IS5 CodS b apsll
Olaslie ;0 :6,197,5T acgome io (o g o oAl ¥
Syge o3gazme phiel iz axly (nl (2le
U loged oS, 4y 9 0,5 cop 0 1) aslllas
ST by e @ hlete S5 508
1107 sloSies Wi s yaseie dpddh jlonms
LroglST 5 B St o Bg5 Jlws )5 00,0 adlate
S o o GlaaasT Slakd 05,8 e )8
il 5 il g il S 5 b S ankad 5 ol
sl S5 siee Sw ol exsjle oo jusl

Oy Gl sledagl

\A



Yy |/ ws«)).‘)sts:l.lal.m 6]"'“)55)4“_;«@)@[; L.iw; ‘Ia'i‘)‘“’ﬁ ;04...495) ‘LS.ML..,:LS;U

Az L e

S g i (6 i) il sl aly o Lasgie als (sl 9Dl 5l (slaten 5 (gl (sl S 926 all ¥ IS
(5 e dilaie) Sl = il aoly 10 (25, Sen 5 (6800 8L oo 5 o DT 5l (Slaia; 5 (yely po 00 5
Sl b 55 S St 5 (5y0) S 9y o (Sl S S5 5 Sl 0aiSy 50 4 i)
Siivola and ) (Arg) cusigST)T «SPr) o Jlawl (PX) S gpm (O (pgdl (s pm0,) Seitd S50 10 puSgpm 9 M5

(Schmid, 2007

< =
NVIci = Te

i
™ sl Sl 8
=3 =
b e

anp > A X0

vy
AW
4
i
VVA‘

4
A

ATV

4
I\

v,

A
VYA Y
A%y

£
Wi
A
) h
A
4
4
\

ATY

= lirm

ant
ba
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E,™9: Volcano-sedimentary rocks

E,'™: Sandy limestone

Ewa®™: Andesitic tuffs with alternation of thin beded lava
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Ichnogenus Helminthopsis (Heer, 1877)

Ichnospecies Helminthopsis isp.
Pl.2, Fig. 2
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Ichnogenus Ophiomorpha (Uchman, 1998)
Ichnospecies Ophiomorpha rudis (Uchman,
2009)

PI. 1, Fig. 3
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Ichnogenus Thalassinoides (Malpas, 2005)
Ichnospecies Thalassinoides suevicus
(Malpas, 2005)

Pl. 2, Fig. 1
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Ichnogenus Cosmorhaphe (Seilacher, 1977)
Ichnospecies Cosmorhaphe isp.
Pl. 3, Fig. 2
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Ichnogenus Helminthorhaphe (Seilacher,
1977)

Ichnospecies Helminthorhaphe felxcous
(Seilacher, 1977)

P1.2, Fig. 3
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Ichnogenus Cochlichnus (Stachacz, 2016)
Ichnospecies Cochlichnus isp.
PI. 3, Fig. 1
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Ichnospecies Paleodictyon strozzii (Menghini,
1850)
Pl. 3, Fig. 4
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Ichnogenus Zoophycos (Seilacher, 2007)
Ichnospecies Zoophycos isp.
PI. 3, Fig. 3
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Ichnogenus Paleodictyon (Menghini, 1850)
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Plate 1. 1. Planolites isp., 2. Paleophycus isp.,3. Ophiomorpha rudis.
Plate 2. 1. Thalassinoides suevicus,2. Helminthopsis isp.,3. Helminthorhaphe felxcous.
Plate 3. 1. Cochlichnus isp., 2. Cosmorhaphe isp.,3. Zoophycos isp.,4. Paleodictyon strozzii.
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Plate 1. 1. Planolites isp., 2. Paleophycus isp., 3. Ophiomorpha rudis.
Plate 2. 1. Thalassinoides suevicus, 2. Helminthopsis isp.,3. Helminthorhaphe felxcous.
Plate 3. 1. Cochlichnus isp.,2. Cosmorhaphe isp., 3. Zoophycos isp.,4. Paleodictyon strozzii.
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Plate 1. 1. Planolites isp., 2. Paleophycus isp.,3. Ophiomorpha rudis.
Plate 2. 1. Thalassinoides suevicus,2. Helminthopsis isp.,3. Helminthorhaphe felxcous.
Plate 3. 1. Cochlichnus isp.,2. Cosmorhaphe isp.,3. Zoophycos isp.,4. Paleodictyon strozzii.
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GA-1 P LV 220 9.9 BA-12 P LV 230 10 BA-43 P L+V 218 11
GA-2 P I+V 203 10.1 BA-13 P L+V 240 12 BA-44 P I+V 223 13
GA-3 P I+V 230 11.2 BA-14 P L+V 236 8.6 BA-45 P L+V 201 10
GA-4 P I+V 223 10.3 BA-15 P L+V 220 87 BA-46 P L+V 208 14
GA-5 P LAV 196 9.8 BA-16 P L+V 220 12 BA-47 P L+V 189 115
GA-6 P I+V 218 12 BA-17 P L+V 220 8.8 BA-48 S [+V 185 11.8
GA-7 PI+V o201 11 BA-18 P L+V 244 9 BA-49 S [+V 185 10.6
GA-8 P I+V 195 10 BA-19 P L+V 225 9.3 BA-50 P L+V 210 13
GA-9 P I+V 233 13 BA-20 P L+V 233 10 BA-51 P L+V 228 10
GA-10 P LAV 230 11 BA-21 P LV 220 89 BA-52 P LV 224 14
GA-11 P L+V 228 9 BA-22 P LV 225 10 BA-53 P LtV 235 11
GA-12 P L+V 250 8 BA-23 P LV o217 9 BA-54 S LtV 181 12
GA-13 P LtV 224 89 BA-24 P LV 219 11 BA-55 P LtV 229 11
GA-14 P LtV 249 9.2 BA-25 P LV 230 7.3 BA-56 P LtV 245 10
GA-15 P LtV 256 9 BA-26 S LV 174 7.6 BA-57 P L+v 223 10
GA-16 P L+V 285 7.8 BA-27 P L+V 357 11 BA-58 P L+V 228 12.3
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BA-10 P I4+V 230 12 BA-41 P L+V 235 11.3 BA-72 P LV 221 10.7
BA-11 P I4+V 222 11 BA-42 P L+V 218 15 BA-73 P L+V 220 113
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86-BA-P1 pyrite 10.2 86- BA -Q1
86- BA -P2 pyrite 10.3 86- BA -1160
86- BA -P3 pyrite 9.9 86- BA -1164
86- BA -P7 pyrite 10.9 86- BA -1165
86- BA -P10 pyrite 5.8 86-GA-PH2
86- BA -P11 pyrite 83  86-BA-P7TM
86- BA -P14 pyrite 58  86-BA-PIM

86- BA -P22 pyrite 8.6 86-GA-P2
86-GA-P1 pyrite 6.3 86-GA-1167
86-GA-P20 pyrite 93  86-GA-1168
86-GA-P11 pyrite 9.4 86-GA-1169
86-GA-P22 pyrite 63  86-BA-P2M
86-GA-P14 pyrite 104  86- BA-P3M

86-GA-P7 pyrite 8.7 86-GA-C1
86-GA-1166

Mineral 8§%0 8D 8¥C
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phlogopite 7.6 -53
Magnetite 3
Magnetite 45
Magnetite 6.9
Magnetite 10.4
Magnetite 9.9
Magnetite 7.9
Magnetite 3.8
Magnetite 4.6
Calcite 10.8 -17 -3
Calcite 15.6 -23 -1.4
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Nankinella orbicularia, Nankinella sp.,
Geinitzina  taurica,  Geinitzina  sp.,
Pseudolangella sp., Neoendothyra sp.,
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vonderschmitti, Hemigordius sp., Langella
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Langella sp., Nodosaria sp., Schubertella
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Tuberitina  sp., Earlandia  elegans,
Earlandia minor, Cribrogenerina
sumatrana, Cribrogenerina sp.,
Climacammina moelleri, Climacammina
sp., Climacammina Valvulinoides,
Paleotextularia sp., Paleobigenerina sp.,
Geinitzina reperta, Staffella sp., Staffella

sphaerica.

Olrie) &5 dwyee S 4 Gtz Sl 2 4
@) S ol 2 ol oSl asll
bl Sl (ke Glidsg, eslyils sl
ma ol 10555 5 (0 ST5 Sl Jend 05 b 5oL
Jed 5l 2l Gz 2ST A gk
Neoendothyra,  Langella, Pachyphloia,
&3S o 5,4l jo a5 Globivalvulina ¢ Geinitzina
Al cppy oYl ise o wibad 5158
mASg> 4ty o0 S5 418 D929 5 ST
g5 ol Bld 5l 815 g 5l (a9, la

SYMBOLS

Descrip

Gray, thin to medium bedded biogenic limestone, limy dolostone and
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Gray, thin to medium bedded blogenic limy sandstone with shale Intercalation
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Baisalina sp.,
Globivalvulina

Globivalvulina graeca,

vonderschmitti,
Globivalvulina bulloides,
Paraglobivalvulina mira, Pachyphloia
iranica, Ichtyolaria latilimbata, Geinitzina
uralica.
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Reicheli cribroseptata, Codonofusiella sp.,
Globivalvulina vonderschmitti,
Paraglolobivalvulina sp., Pachyphloia
iranica, Pachyphloa pedicula, Geinitzina
reperta, Langella perforata, Dagmarita
chanakchiensis, Robuloides lens,
Hemigordiopsis  renzi, Baisalina sp.,
Baisalina pulchra, Neoendothyra reicheli.
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Langella conica, Deckerella composite,
Tetrataxis sp., Parafusulina sp.
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Cryptoseptida anatolienisis, Pachyphloia
iranica, Dagmarita chanakchiensis,

Ichtyolaria primitiva, Frondina permica,
Globivalvulina vonderschmitti, Reicheli sp.,
Mizzia sp., Pseudolangella fragilis, Langella
cukurkoyi, Geinitzina chapmani.
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1-Pachyphloia ovata 2-Pachyphloia pedicula 3-Pachyphloia cf. iranica
(Longitudinal Section) (Longitudinal Section) (Longitudinal Section)

4-Cribrogenerina sumatrana 5-Deckerella composita 6-Climacammina Valvulinoides
(Longitudinal Section) (Longitudinal Section) (Longitudinal Section)
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(Axial Section) (Equatorial Section) (Longitudinal Section)

4-Paraglobivalvulina mira 5-Dagmarita chanakchiensis 6-Neoendothyra bronnimani
(Axial Section) (Longitudinal Section) (Axial Section)

Jol gz (oolidianz (0 @5y Wile Gl a3l Gleaiss §l (S )Y JS

Oy Uil slesmgy
VES



VEY ] lSes 5 S VEAYD Slorio VoY bl OF o)lah qoms Loz o ey Gl sledng

1-Neoendothyra reicheli 2-Codonofusiella erki 3-Tetrataxis sp.
(Equatorial Section) (Axial Section) (Axial Section)
4-Schubertella sp. 5-Chusenella sinensis 6-Chusenella sinensis
(Tangential Section) (Parallel Section) (Equatorial Section)
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1-Nankinella orbicularia
(Tangential Section)

4-Cryptoseptida anatoliensis

(Longitudinal Section)

2-Staffella sp.
(Parallel Section)

5-Geinitzina uralica
(Longitudinal Section)

3-Baisalina sp.
(Tangential Section)

6-Ichtyolaria latilimbata
(Longitudinal Section)
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Lithostratigraphy, biostratigraphy and diagensis of the Ruteh
Formation, south of Amol

Chegini*!, A.R., Maghfouri Moghaddan?, 1., Adabi3, M.H., Lotfpour?, M.,

1-Department of Geology, Faculty of Sciences, Lorestan University, Khorramabad, Iran
2-Department of Geology, Faculty of Earth Sciences, Shahid Beheshti University, Tehran, Iran

Abstract

In order to study the lithostratigraphy and biostratigraphy of the Ruteh Formation in
central Alborz basin, a stratigraphic section was selected around 30 km south of Amol
city. This formation with a thickness of 642 m, mainly consisting of limestone, dolomitic
limestone, limy dolstone, dolomite, shale and sandstone disconformably lied on the Ruteh
Formation and underlied disconformably by the Nesen Formation. Based on the
biostratigraphy studies 31 genera and 57 species of benthonic foraminifera were
identified. The age of the Ruteh Formation in the studied section was determined based
on the distribution of the index of benthic Foraminifera. The Ruteh Formation has 3
biozones Neoendothyra bronnimanni-Neoendothyra reicheli assemblage zone,
Chusenella sinensis-Codonofusiella erki-Pachyphloia sp. assemblage zone and
Paraglobivalvulina mira — Dagmarita chanakchinensis assemblage zone. The age of the
Ruteh Formation in the studied section is Late Murgabian to Early Julfian. It,s age was
determined based on the above-mentioned biozones and fossil assemblages.

Keywords: Central Alborz, Biozone, Lithostratigraphy, Biostratigraphy, Foraminifera,
Ruteh Formation.
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Fluid inclusion and stable isotope study of the Baba-Ali and Galali
deposits, northwest of Hamedan: Metamorphosed and deformed
volcano-sedimentary type of mineralization in northwest of the
Sanandaj-Sirjan zone

Rostami Paydar?!, Gh., Adelpour™?, M.,

1-Department of Geology, Faculty of Sciences, Islamic Azad University, Ahvaz Branch, Ahvaz,
Iran
2-Department of Geology, Faculty of Earth Sciences, Shahid Chamran University of Ahvaz,
Ahvaz, Iran

Abstract

Baba-Ali and Galali deposits are located in 30 and 60 km northwest of Hamedan in
northwest part of the Sanandaj-Sirjan zone. The host rocks of these deposits are
metavolcano-sedimentary successions of Songhor series in Permo-Triassic age.
Stratigraphic position of ore horizons, geometry of orebodies, ore structures and textures
in different scales and paragenetic sequence of minerals all show close genetic relation
between iron ore and the metavolcanosedimentary and subvolcanic rocks. The host rocks
in the area are felsic to intermediate metavolcanic rocks, more than lava and rhyolitic
tuffs with interculations of carbonate and metatuff-sandstones. Field observations and
petrography show that emplacement of plutons and subvolcanic rock units with
composition of gabbrodiorite, quartzmonzodiorite, granodiorite, syenite, syenogranite
and granite in these successions caused deformation and metamorphism of ore and
country rocks. Fluid inclusion studies within the quartz crystals indicate that main salinity
varies between 125 and 945 wt.% NaCl equivalent in Baba-Ali and Galali deposits
respectively. Homogenization temperature for Baba-Ali and Galali deposits are 226+5
and 220+5 °C respectively. Occurrence of dynamothermal regional metamorphism in
these deposits typically involves a lengthy period of time, during which there was a
tendency toward isotopic homogenization specifically in O (3 to 10.5 %o) and H (-10 to -
35 %o) stable isotopes and show the role of metamorphic waters in mineralization process.
Measurement of §*S (CDT) in first generation of pyrite is higher than another ones, so
these data confirm the volcano-sedimentary origin of primary iron mineralization.

Keywords: Stable isotope, Northwest of Hamedan, Baba-Ali and Galali deposits, Fluid
inclusion.
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Structural evolution of northwest-southeast trend in Hemmatabad
area — East lIran

Gholami™, E., Karimi Dehkordi!, M., Khatib!, M.M.,

1-Department of Geology, Faculty of Sciences, University of Birjand, Birjand, Iran

Abstract

Northwest-Southeast trending fault zones and fold axial traces are major structures in
Hemmatabad area (SE Birjand). Although North-South trending fault zones are major
structures in Sistan subzone but many Northwest-Southeast trending fault zones as a
branch of East Neh fault zone connect to North-South trending fault zones (such as
Hemmatabad fault zone in this area that connect to Cheshmeh zangi fault zone in the east
part). Geometric and kinematic analysis of fault planes, slip vectors, fault related
fractures, offset streams, fold axial trace show that in Hemmatabad area, many fault zones
had been right lateral movement with reverse component along the time. Along two
parallel sections (a,b) from southeast to northwest, morphotectonic evidences such as:
offset streams,shutter ridges, fault scarps and V ratio has shown tectonic activity in this
area.In two mentioned sections from southeast to northwest, V ratio domain(0.31 — 0.58)
has increasing range and offset streams domain (6 — 116 meters) has decreasing range.
Eight northeast — southwest trending topographic sections show fault scarp with
decreasing appearance from northeast to southwest along every section. Structural and
morphotectonic data show that structural growth of NW-SE trending fault zones in East
of Iran take place as thrust series from NE to SW direction that introduce an evolution
structural pattern. N25E average trending of maximum compressional component is
consistent with growth of structural trends in this area.

Keywords: Nehbandan fault zone, Hemmat abad fault zone, East Iran, Structural growth,
Right-lateral fault.
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Systematic of Upper Cretaceous Flysch deposits ichnofossils in south of
Golbaf, Kerman province

Shakeri*!, S., Lotfabad Arab?, A., Vazirit, M.R.,

1-Department of Geology, Faculty of Sciences, Shahid Bahonar University of Kerman, Kerman,
Iran

Abstract

In order to systematically study the trace fossils of Upper Cretaceous flysch deposits,
Golbaf stratigraphic section in the southeast of Kerman province was selected and
sampled. These deposits are 147 meters’ thickness and consist of siltstone, silty sandstone
and shale._From Golbaf stratigraphic section, 68 ichnospecies belonging to 30
ichnogenera have been studied and identified, according to the abundance of trace fossils
in the section, Planolites isp., Paleophycus isp., Ophiomorpha rudis, Thalassinoides
suevicus, Helminthopsis isp., Helminthorhaphe felxcous, Cochlichnus isp., Cosmorhaphe
isp., Zoophycos isp. and Paleodictyon strozzii. Based on the diversity of identified fossils,
the age of the flysch deposits in the Golbaf Coniacin-Santonian section is suggested.
These fossils mostly include crawling-nutritional or nutritional effects._The variety and
abundance of trace fossils in the section under study shows the appropriate environmental
and ecological conditions at the time of the deposition of sediments._These fossils are
found in a shallow to turbidity marine environment, which is well preserved and varied,
and their highest abundance is seen in the middle part of this section.

Keywords: Trace fossil, Flysch, Turbidite, Cretaceous, Golbaf, Kerman.
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Mineralogy, geochemistry and conditions of formation of The Abri and
Rahbari Copper deposit, N-W of Daroneh

Soltani*, A., Fardoost?, F.,

1-Department of Geology, Faculty of earth Siences, Shahrood University of Technology,
Shahrood, Iran

Abstract

Abri and Rahbari deposits are located 23 km NW Darooneh and are located in the part of
the Khaf-Darooneh volcanic-plutonic belt and the Sabzevar Sub- Zone. The studied area
rock units consisted of three categories with the age of Middle Eocene include: 1-
submarine lava (andesite, basalt, porphyry andesite-basalt, trachy andesite), 2- pyroclastic
(tuff and agglomerate) and 3- sedimentary (limestone, limestone marl, Siltstone and
shale). The volcanic rocks belong to medium to high K calc-alkaline magmatic series and
have been formed during a volcanic arc tectonic regime of active continental margin.
Mineralization in Abri and Rahbari areas has occurred, on the border of limestone units
with pyroclastic rocks and lava as strata bound and the mineral is formed as veins and
vein- veinlet, cavities and open space filling and disseminated. the main minerals formed
the deposits are classified in three groups of sulfide minerals (chalcocite, covellitis,
bornite, chalcopyrite and pyrite), carbonate minerals (malachite, azurite) and oxide
minerals (cuprite, magnetite, hematite and limonite). Based on the micro thermometry
studies the average of fluid inclusions homogenization temperature in Abri and Rahbari
area is 198 °C and The average of salinity is 8.9 wt% NaCl. Based on the geochemical
studies copper in the base metals has the highest production coefficient (The equivalent
of 4 to 5 weight percent). According to the studies, it can be said that mineralization in
the Abri and Rahbari area is epigenetic, strata bound that is similar to the manto type
copper deposits.

Keywords: Bardeskan, Darooneh, Stratabound, Manto, Copper.
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Temporal-spatial distribution and synoptic patterns of storms with
horizontal visibility less than 200 meters in western Iran

Mohammadi?, Z., Lashkari**, H.,

1-Department of Physical Geography, Faculty of Earth Sciences, Shahid Beheshti University,
Tehran, Iran

Abstract

This research has been done in order to analyze the historical trend of severe dust storms
and the synoptic patterns that cause these storms in the western region of Iran in the last
three climate cycles and the temporal - spatial distribution of these types of storms. For
this purpose, storms with horizontal visibility of less than 200 meters reported from
stations in the western region of Iran, which had at least 33 years of statistics, were
extracted. The results showed that the most storms occurred in the two seasons of winter
and autumn, and in terms of monthly distribution, January and December recorded the
highest storms. In terms of the historical trend of typhoons from 1987 to 2007, it has been
uniform and balanced. Since 2008, the number of such storms has increased dramatically.
Synoptic patterns show, In the cold period of the year, due to the establishment of a deep
trough in West Asia and the prevailing instability in the entire lower layer and the middle
layer of the Verdspehr, dust produced on the dust springs of Syria and Irag in a convective
flow to the middle layers and then on the western region of Iran, especially the eastern
stations The advection region has been. The survey conducted on 68 study samples
showed that most of these storms occur after the passage of a rain system. On the contrary,
during the warm period of the year, dust storms generally occur in the western stations of
the region. So that eastern high stations sometimes do not have storms. In the summer,
with the westward expansion of a tongue of the combined low pressures of Saudi Arabia
and Pakistan over Irag, Syria and the eastern Mediterranean and the intensification of the
surface instabilities of these storms. In the middle layers of the atmosphere, with the
expansion of the northward ridge anticyclone, a combination of Africa and Arabia has a
stable atmosphere. As a result, summer storms have little depth and affect only low-lying
western stations.

Keywords: Dust storms, Horizontal visibility less than 200 meters, Western Iran,
Synoptic.
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Investigation of morphological-tectonic structure of Siah-kuh heights
in Damghan area using steepness and concavity parameters

Kiaroostami™, F., Yamani?, M., Goorabit, A.Gh., Zamanzadeh', S.M., Ghassemi?, M.R.,

1-Department of Physical Geography, Faculty of Geography, University of Tehran, Tehran, Iran
2-Department of Geology, Research Institute of Earth Sciences, geological survey and mineral
exploration of iranTehran, Iran

Abstract

The earth's crust is changing due to tectonic factors and the resulting compressive and
tensional movements. The change in the longitudinal profile of rivers is one of the
consequences of the effects of active tectonics. The main purpose of this study is to
investigate the effect of active tectonics on the morphological structure of Siah-Kuh
heights. For this purpose, using the elevation information of digital radar map height of
12.5 meters and using D8 algorithm, we extracted the waterways of the region and
examined the two main rivers on the surface of Siah-Kuh heights. In this regard, we used
the stream power formula taken from the two main variables of slope and drainage area
of the river in the form of a logarithmic plot to extract the parameters of steepness and
concavity. Increasing the steepness parameter indicates uplift activity and increasing the
concavity parameter indicates no uplift activity or low bedrock resistance. Investigation
of the effect of Damghan fault activity on the heights of Siah-Kuh using the stream power
formula showed that the slip and transpressional movements of Damghan fault have made
the Siah-Kuh in the form of a restraining bend with foreberg morphology. Wherever the
river flows on the surface of the foreberg; Shows high values of the steepness parameter,
and wherever it leaves the surface of the foreberg and flows on the loose Quaternary
sediments of the surrounding alluvial fans, the values of the steepness parameter are
reduced and the values of the concavity parameter are increased.

Keywords: Siah-Kuh, Quaternary, Damghan Fault, Morphotectonic, Longitudinal
profile of river.
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Monitoring the spatial changes of the snow cover of Central Alborz
using the SVM algorithm and landsat images

Jems™, H., Yarahmadi?, D., Nasiri?, A., Mirhashem?, H.,

1-Department of Geography, Faculty of Literature and Humanities, Lorestan University,
Khorramabad, Iran
2-Department of Geography, Faculty of Literature and Humanities, Firouzabad Institute of
Higher Education, Firouzabad, Iran

Abstract

In this study, the temporal-spatial variations of the Central Alborz snow cover on a
seasonal scale for the years 1985 to 2020 were monitored using Landsat TM, ETM* and
OLI for 1985, 1995, 2005, 2015 and 2020. For each season of the year, an image was
prepared that was a combination of 4 satellite images and radiometric and geometric
corrections were made on it. SVM algorithm was used to extract the snow cover. The area
of snow cover was obtained by transferring the classified map to the ArcGIS. The results
showed that the kappa coefficient for the classified maps was more than 0.91. The average
snow cover for winter, autumn, spring and summer were 1.19, 0.47, 0.14 and 0.004
million hectares, respectively. Snow covers have been declining from 1985 to 2020,
reaching 1.98 million hectares in 2020 from 1.68 in 1985 to 1.68 in winter. In the autumn,
it increased from 0.84 in 1985 to 0.15 million hectares in 2020. In winter and autumn,
snow cover in the eastern part of central Alborz has decreased sharply compared to the
western part. In the winter of 1985, snow started at an altitude of 1,500 meters, but by
2020 it reached 2,500 meters. In the summer, snow was more than 3,900 meters high in
1985, but peaks more than 4,200 meters in 2015 and 2020. The area of snow cover in
Central Alborz has a decreasing trend, which has the highest rate in winter.

Keywords: Alborz, SVM algorithm, Snow, Landsat.
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Statistical simulation of extreme temperatures in Zanjan based on
climate scenarios
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Abstract

Many environmental issues and events such as droughts and floods are related to
temperature events, such as the trend of temperature increase. Also, the process of
temperature changes has direct effects on the biological fields (vegetable, animal and
human). Therefore, the study of temperature changes is of interest to climatologists, and
renewing studies in this field, especially in regional scales, is an inevitable necessity. In
the present study, the simulation of the temperature of Zanjan city until 2100 has been
under consideration in order to examine the changes in the behavior of this element as an
index of climate change. The method of carrying out descriptive-analytical research and
the method of collecting data is library (documents). SDSM model and climate scenarios
(RCP2.6, RCP4.5 and RCP8.5) have been used to simulate temperature variables. The
data used includes the average, minimum and maximum daily temperature recorded at
the Hamdid Zanjan station during the period of 1961-2021 and the data of the general
atmospheric circulation model to simulate climate variables in future periods. Based on
the results of the present study and the studied scenarios and the SDSM model, it was
determined that from 2022-2100 the minimum temperature will increase by 2 degrees,
and the maximum and average temperatures will increase by 3 degrees. The average
minimum and average temperatures will increase the most in January and February and
the least in October. While the average maximum temperature will increase the most in
August and the least in April. Also, the examination of seasonal changes showed that all
seasons of the year, especially the cold seasons, will become warmer. Examining
extremes (25th and 75th percentiles) showed that the number of extremes observed for
all three studied variables is less than the frequency of simulated extremes in all three
scenarios. Therefore, the overestimation of extreme events in the fitted models makes the
acceptability of these models acceptable in the estimation of extremes by considering the
uncertainty.

Keywords: Zanjan, Climate scenarios, Simulation, Extreme temperature, SDSM.
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