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1. Earth observatory of NASA
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1. Climate Diagnostics Center (CDC)
2. Regional Climate Model (REGCM)
3. Grid Analysis and Display System
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1. Tlaiwi
2. Gypsiferous Soil
3. http://eusoils.jrc.ec.europa.eu/esdb_archive/eudasm/asia/lists/csy.htm


www.SID.ir

aloygls (gadlaio £lis)ly (oNl (e pams bl Sl (goym 4 (8 go)lod JS) JolygiSa AD- a5

2 a8 Conl (oS ()l gl 5 plos ©by3) (Brdogia o elB)leS il 395 b Jlo (slajg cnl )

5 i) oSl oSS b S 3 b i) Gl b Albasgls e 5 o ol

o U o o 1oL s o ooyl Vo 5oy 50 3y Caoms jl Jadlin sy el il uauis b ol oad dtwlS
(Y o los JS3) ol adly islidl by LSS (sl o g cdilaie (5 JSwlgiSa AD-

T e T PTG 7 7 7 i T
san 1017 B 40y « - = r o NS
A A /77/ S \ NN * I / s - -

] A \f/[ A AP S L PRI R 7 \1“3‘_14‘5,. R R N RN

o w A Y - . e 1008 P A N (_E — I,QIG/_\
sy o Pk o bl L i Loy } , FENE St / Fays /

TR 1T

al Y R FY sl At N ‘ . SR \ LA 101 i L P
' o \ 1008, |

) . 1008, P Gt S
SN R S R S S B e 7 Lo " N \ / ./ l(]12J Vo
] [ 1005\_/%\ \ 100 /

N

\\a\\\\\\,\ *)“\-J\."“‘“*‘\\,W\ ///’mlo;i'\:_/
N 100
N \[(}17 1318+

Py \.\\ \\\f///]\ &\\/ I(JYOS
wil o i \ // 1 ,/ / 100 \\604[\/‘]2 g
AN (7Y \ 'L 1[)}]5 / \ \ \ \95}9 ;

1. g
1614/ | \l /lﬂUBJOS
1000 /
998
“":\\\\\\ )\\1/@

e AN, i
._f/j\\\\ !\\'lm\/// .\.'///f\\‘(“‘

10E 3 0 i} 08 10 L
1E 138 0E 2 158 () 1o

10

N

4

S,
o

/

=

-

\;

” §,

TS
3L 151 g (JISl 5i5a) U3 el ;L gadiind) JSub 3L 4152 9 (JWwly 5i52) 5 gebauw jLid (g . JSUS
(VFAA oloysi V+) o, gls sailaie (4l ys o) (VFAA oloysi Q) aile ygls gailaio (45U 1 ko)

" JJUSE |71 N —
& e PR i~ P e T B e e
e ST ~1510, -,/ T
' I NS e
O R N A LT N
a4k 1500 \ 1540 L
| RIS S oo s ey
Al . U
\\uu
] \ ‘
R I RN O]
I R R N f‘“}?ﬁ/ﬁ-‘
“I..\\*h\'-‘*“*\.'\"\"fM‘ca}‘f"”
. DR . £ T 1500‘ k . Mo
AN M T A A S Vo
e e \J \\ L e R l ./‘ J{ [ '/‘
A LTI B <AL ‘/- L
VAN B SN A 1‘Iigu’xff Choe A
" / / . .
i JSwlySatees sl ySa Ao R e s e e
Comnd dlo i V' jo, (45U 2 o) 3L s o pundS (50 - ¥ S5 e . o i .
- "‘J&j’ M"’“\ o (4 52 yh0) 3Ly 32 5 (kn) Jamiliogiy £S5 ) skl . £ S
" ) ~ . v (Lo D o 104 A .
sedlio 25D AD 9 (o T ) Ol 9y (VYA olayss ) o gl getilaio JSuslygisa AD+ g
R e
8] S’J*S*"-'“



www.SID.ir

A e 9 ST S5 95w 10 o e (diigs 9 93 (90,5 (WSl

CrEesin g9y yo el 0OV (63550 eI L gyl o 3529 Sl 04 1) Sl ol

L o5l sl G bulpd cnl sl ogucms sl QUL o j2and (g9) EW)lnS o g Gliwnys Jlod g ol

soylods JSI5) ol 4Bl Bos 0 e a0 VY sl jo,e U aS osds Bod g4 0 Ve leillcaas (o (604,8

dgul oo o) 35 g (pl 53 0dd s (g9l g gla5,l)S cansly dgng Sl giSa Yoo o (3 5 aoliie Laslys (A
(3 goslod JS3) cl oo gshaw Laulyd (saolsl oS

W e e e Enid
=7
e

/
N L A

g T TS :
//‘//‘\_ A bt A ™ L .
o T NN g () eyl i) s A U3
" A AL 500 —ﬂ\\\‘\ AR JRGU S O+ g (4l 9 o) 3L

(VYAA Lo 5 ) dilso yglb  gailrio

R B s/ S

“'\.\\"'\k‘(/(/g/“./.(:/./(u

a2 Vo (> 9450 z ///‘SER
b S
" ol fa elan L . " =T ' e R S NN
3L )"’)‘35()’“’) Joiliygis W) ganidi A Jsw i x_‘/"gsno//// 9700, \: 1\
i Sk T+ g (6 ) o[ ////égmj&\
(\‘”AADLO}J*)M‘M)Q& 95J»/////’////‘)«:»\\:‘
o \\‘95@,0,-/// /fﬂ ,,,, Vo vy R

96505 S /r(:\x..,.,,”,

N

s o A Tt LN N
N Y / A "
\\9700

PR S SR L N N N
. e e e o e
v 4750= §T50— "
x 'S B E S S T, —

e i A i wE 45 00 B 60 13 70

o

da.\_l.lb.)ol_,.ﬂj W .AJy ( 159: J..S.w) J?:.o L)D)'c) 4> Yo L)D)'c ‘_gl).» &S (CO) (Y )J.)Lmo 9 Dl.g pjlﬁ C)f""u
(Ve goplad JSB) ol (58 Cmns 4y (B35 (5423 ¥O oo jl gy g dgno 5 cutig)d sblio (25 JBC

4Bl yiS 3lhe wgin U 3pdogin Cuowdy 9 48)5 S 49w (3pdogia )3 o8 Culs b )legd S e

Cw|


www.SID.ir

Ve oyl ¢ YA 5 losd e omab (sLdlpia (sla g3 "YY

P

E g & 8@ 2 B g

e

00y PO

0 taE s b e SE MR g

15 Wlin gl gailaie (udle) 1o ladle pguas )Y S5 3L (Ul i Yo v G Vo v v o) o518 you Vo JSUS

Brioga 31, oy JSlS oo &5 VWA olo i A 5, Slowd 523 Y0 (5,8 (5152 () Kl 55lo g (456 2 )
30 Ui 4 you (YFAA olojs ) dilo yols gadlaio ,

U ol sogls i ras g oyl il 2 siens Li8S gl Jhiodl y58 e JLég,S (g sl Ll

b ey Gl L Ll ool sl 039 i p9 3p09in > (e e )3 B2 (835 Sbml g 4S5 g
9 ste—dy9 YL 5 Slae sk (505l (sle (galald (655 )8 ol pemay (yrpdyg () sk 9 (o) aw 5
) S5 (sl 1y (st o (seine cilale 28 g abiy; (Suid o SB U ply5 caslio (535 Ll

el 03,8 ol 3 01y

(oo 5 1T-19) 5 i (50,53
ObyS ooy p23ile3 o w35l (sWBjoy )3 5> (93,5 (gogedr g by A joy > LSS I e lEgd,5 (g
sl )3 9y 93 o2l 33 ees e 53 0L g LS Ll sl o filate (1) Briogin Cawdy g 4Bl
W) S an ) s 55y )Lid (Il s g JLiSS (saily (S b ooy o83 g o0 sy Chmdy
S50 50 sl ) LB Sudgrg - (W sl JSK5) canl odges olop3 VY g 13 o5 o JBligiSa
55 50 sl 00 JLaBeS Wlj cnl ggw 99 10 i dled 5 (b «Brddled lagl bl cuw diy 3 Jlod
el bl (2pe 423 Y0 g Jsbo 423 ¥ fgalpm csiid 2 (805 ()

Ll )b (B8 (a2 Y0 Job (55 G )3 (i fo39 oS 0 Ll ¢ JISulygiSan AD+ s
ooy VY oy )3 g 0390 oSk 5l el Loty o)l yé Coows 13 9,55 sbyd oyt Jled sl jpa ol )leS
01 aiS bl (W gojloud JS8) cunl aidly (lj81 Glpl )8 9 0pf Jlad c(Jlod (2195 )3 39290 )Lt g0
3 sy pin o 0 (laye o and 5 ol O g4l > pfJled 5 Jled laglp dbm] cu
2 el 485 Opgo bl e (Slil) )3 Brdogin Gty hE93 S (DSl 40l (ppen 4 bgye
59 4 Syt Joudlin g} ¥o 90 53 (olial 69y JWwlgiSan 00 v a3 Juuily 35 elisy] alS 59

Cwl 0dg VALY

WWW.SID.Ir


www.SID.ir

»zy

e 9 JSWT 595l )3 (e e (iaigr 9 9 3,5 WS,

CS > Cpimed g )55 sLoyd 5,8 ELE)IeS ol bolen ol 5 olpl 9y Jesly gy (als

OF ooyles S5 ) Canl 039 dilinde (sb)d g yitune (5090 Caumdl 5§y Cuomsdy

]////ﬁ
T ’ : X 1360
R S e "‘i\\ Q;
\\\'t‘tr//\'%U’\;\\\\‘

Q\\"-\.\'i//” (/%Er\ 1;80\ \ \\ ‘“4

w SN 460° (N R\ N
A SONRE N \\\\ /?Tmo,ujj,
\\\\\\\\\ \a\\ 'zj”uml 1400

VNN TN \ \{W"" J\/

,‘w/ &)\\\\\\\\F\\\\ 1:400/,l\,

X

'\; 1540
‘ /“}/./[/ 4 \\\\\ /,{

IE % 2E E 0

(48U 2 i) 3L 41352 5 (o) Jmudliygiy g5 (gt VY JSWS
(VYA slo i 1Y) ailgo g galain JSensly S AD e e

7
Y\
\\\\,
",‘S‘\;’J-”«l"‘('\\\' \\\
\

:v:\\\\ \' iyt e s 16/_4\
l

J Ty O T R LU 7 7
‘/‘ \ (‘f Y O S VA A el i @
LR 1040 . R

N \\\,\\\Vmos o
\A i \’ﬁ?\i’fggﬁ/% 1006
' ~ TN .
\ \ 1002+
w\ //*ﬂmm
1614!!/\\\\\\‘4' \\‘j\ssx\
FREP RN AY.9Y 2 TIANNNON
012,

/

//\ruw\(\) YA ST .
B L X - V//_/_
il LA L XM\; (7

‘ \\\\_\\\%»ﬁ

HE 5 ik e 08 sk 40E 43k L 55E sk [

3U I3 s (Sl 5ia) Uy gedans i gl )Y JSols
(VYAA 5L 5 1Y) wilse b satilaio (45 1 yio)

g 039 JBwlgSa B: - s a5le G JUlgiSa Ve adaws )3 39290 Juusiligs§ )] g 92 (525 (595
(V0 (so)lad i) il ol dlS’ ¢ o) il (55, €W 5 p0 b Sreilingt €] 51 o508

040 Zadg & Cuwl TN 2olie 90l WSB G e aS Sl zolaw j0 lea uiigyd (Eals N gojleds S5 )

oYyl g Caol a8l EalS (io e Jlde caal 4 lob Cule 8 liue 0lo i VY gy )0 &S (gldieS A g oo

sl 48,5 > Solate sAS b (6)lull g dgrne Lol i |y JSwlgiSa A ;5

Vo g //‘/'/955@—--_.\\\\\ \\:\&
e 2 //‘/'/'//f‘-%é@--_.\\‘\\%\:—\j

- 9700

L0 e //fzﬁuq%\\\\\\\\
o 9750

9600 LA L ‘\ﬂww\\\,\\\\

a X A
8650 S *\\\\\

I S /j,«/// T/ S S R Y IRV
L9700~
Vs 2o s T T T TS, vy Y
o /
L L PR N R

P

(45U 1 5%0) 3 1051 5 (ko) Jruaniliy gy g5 ) (sanbids .90 JSWS
(YFAA sloysi 1Y) oo yglis dibaico JSuwlygisa Yo o pedane

¥ MBI ‘-« \\ 1T 7
N \ ~ \\\ \ |
ST T U \ \_\\ \

R - S Y ~

oAy o 5760 5750\ ™ \\\
o

g — s o -
\\\\\\ —~ = \\\\\\
N DBl = = T S L L e -
\.\\ 5380 ~\\\
?\_.4////..4_,\_._:_._.. SSRGS

BO— T AN
N T "‘i\\\
: N
SN ] /' N

. v N oL

lijr\\* ”,..’7_ (//[//

(48U 2 %0) 3L 1510 5 (h0) Juwnilingss g5 ) sanids VF JSUS

(VYAA sloysi 1Y) ilse ygls- dilaie JISuwly 935 O + gedanw



www.SID.ir

IV Glimo « YA Lo ¢ camb sLlpaa sy yiRg3s V¥

W R

18 15E K& 2E XE BE ME BE OKE SE O ME 6E TE TE BE

VY 5o, 5 wileygls (satibate (slo) glo,laple pgnas VY JSud

) I RCARIR S JONTR PN 56y N E S5
B30 Wi 1y (3 JA15 & g3 L5 e 4 VFAA olo s 3 (Sl gss o) B E i 7 JSS

Jlowd g2 3 ¥0 (55 (15 () Kol 2300 g (45U 52 o)
(YYAA slo i IY) dilio yols allaio 4

082,53l g asbeygls sadlate )3 jaawd)g Cn ) Tobame 9 (o) aw ) bl klpd S USS L

Ll WM oloys Ve 58 slajg) 5 5le93)5 BgF cupgm Brdmsix Jidgy 9 5 Sl (g 9y NS
i 3 Radyg 2V g Slhe gokas (sogl 6B (] (A Bres g ()bl bl Cogli | oS 00l
P ) 54y 53 (pE et oL b olpends i zabaw )3 T9n dgno Ll pd Cugl 5 adlate
s G g lg S0 o5 Goae Iy LIV (gojlad JS3) canl 00l e (g5 Grdosi Caa by

ol 0385 sl 5y olaggs VY g, b g azdls |, Lo STy el 1,38 ol b gl oy Jlasd)

(oo g YA -IF) ol (55, Callad (50,93
Bl ol VAot JS5) ol 03 Glyl Sy opfimgisr B st oSS oy 1Y 5o, 55 liégs S ol

(oedls) gloloplos prgmad VA JSei
VWAA sl VY 3o, 5 ailoygls gaibrio
JBIs L gd,5 (g 3959 (Sogme oS

S 0 WS Ty ol !

WWW.SID.ir


www.SID.ir

AL e 9 JSWT 595l )3 (e e (iaigr 9 9 3,5 WS,

»k\\k\f“v’,/ N
) e VD0
PN LA N 1002 L -
I N ra

e N T S BT Y SR A A A
S M
. N

) | RN e
5 (JKwligisa) b mhaww Jlid ganids I S SEARRN L“i 10’04‘ r/\lsoiq’o“\&”X/wD S E
YFAA olo o 1Y) dilo yols  calilaio 3L 415 B PR NN I S T

( olosi I¥) leossls s RS AN \ AL (\\mmi\i/

F RN T
N

g N ‘) NS \,990\\
| B AR AR RN VY

. y \

\rmﬂo\ VAT \ [‘ \ \) !.\\ \ R ; /’ LR'e
APV \(\ SRURNANIN *'(‘ Vil Iy

) Ly \ \ [ 7

P vy \ y. /

10K 15E * - I 10E f - ‘\' )'"7

9 48L S 3he 9) Briope 9 Lo o droloys WY o) 53 )Leed)S g b S &5 L5 len

2 52 80,5 bl Ol wnd Gl o)y )81 Cleli)l LIS L @ e 5 @ Cuaw jloleys WY g, 5

Criogiz (ol s Jlod (59) Cusi b (e aw (6)lideS Ll il 03,8 (Sae 1) ol () 65530 5,

2 Gl Gorin o) ol 55k a5 (o)lads JS) el aly aabsl o (saily S g gl ol

il g5y )] pials sl o3gaxe ol 3 (Sydled 9 3rd SOl (ndicais § (b 42300 Job U

ELn)leS” sadlate ()¢ andls > (2pfJled lapbypr ol Oll 59y 0Rgd (JBwlgiSa D o
(Ve goplads JS3) ol 003 sl J515 Caonody

TN A [V L T 1N \ \
. —= 400
N s R ::\"_‘”Jm“*“\\\x S O I MR NN Nps AN\
o~
B RN \\\\ N \‘ oW T M%%*?\\S\\\\; B T R N TN T e /'\4473 \xr/%
o \ P | \/

S T R SR U T C

SN T BTN
SN \ - BT 5720
_

eyt et

--\\\\\ S60- = A
/m:i—_):/,—h S - — . »

. N N fmu //Mﬁw_i@_ﬁg_\:;—: .A.\\\\\\ \ S
N N

\\\\ e 800t BBAG L, L /__,\H\\\\\ P \‘

\ \\\ R RN NN w

N AN

| Ty | ol - RSN
—— . NANEN
\\\\\ NN ‘\*Rﬁﬂ’ﬁo ﬂ\i‘ TR Lt J \ v | |

J\ﬁ"\\"““.\ O v F 2“?4 {L\\\\\,\
NN IETERE R
I R

(4l 2 o) 3 1052 5 (ko) Jauaailiy gy £S5 )l (gaudds .Y JSS

5L 4155 9 (%) Jamibiy gy g5, gauls Y+ IS
(YYAA oloyss V¥) dilyo gl i JISuslysiSa 0o + s Poarg L] Seeigd £ 1S

wilsoygld galluie JSwlgiSa Ad+ g (4wl 1 yio)
(YYAA sloys YY)

el jl g o Loanls 358 Cuomts (15 VY) Ly 9y Comddy o3 JSwlgiSa 0+ oo )3 39290 (g0l
Ghe calpl 55y ot Ml sl sl o Ll ol &S oadanlS o )yt (2l g lpl sy Jemilinsss
JSC5) 05 e Lo ysbdy 35 JSlgiSa Yoo a5 1y oS ol (YY) (0o JS5) Cansl 005 &y gm0



www.SID.ir

VY5

b .)yuo 9 d)‘.\.&l)l) L}.}‘).w .)9}9 oS .)9.“4@ IXTY R e‘_)«))f‘) uLClm)l <$9) .)Lg 9 Koi )L\m do..\bl.w.n l.s (YY do)Lw.:B

odel aly 8 oy 815 5l 1,35 5 eS8 (go395 dgmo Lulpid < S5 (215 59 Sy ol 2 SVL g Sl olaw

(VY JSS) cul

Q
L b A w_ | . W —r
-0.06
\ L N - W L (va|

3 (sl giSa Foo B Voo o gehaun) ol &y VY S5
2 B 542 FA Jsb (51 (0) Kol pr3lia g (45U 51 5%0)
(YFAA ologi 1Y) dilegld  gailaio

i N

~ T4

NN \_.’ e - // PE iy

NN N /”d%ﬂﬂ‘*\\\\\\&

LSS N
N\ N g5 8 9700-— _ SIS

L 2 NN

///1 e P N

///,

R T3 N VRN NN
_H\_,J//‘/*ff,,: \\\\\ b
9700

R P

.....

(Al g 550) 3L 155 9 (o) Jamwilizgiy g5 ) ganids Y JS
(VYAA olo s V¥) wilso yols (sekilain JSuslygiS Yo+ pxdane

i TR N T T N
o \\\\"'/4;/11 N
\X\\\‘\‘ AN
TN RN T T
gl \\\\ \\\\\\\\\\
T NI T N NSNS
« 7 At 4
R 120
_ b U NN
g /w\\\\“fj\‘ o
r IR
“///ﬂ"\\\\\\’ N

1440
15 15E » o 500

(4l 1 i) 3L 41310 5 ( 50) Jwmudliyi§ £105 ) gt YO JSW5
(VYA slo s 10) wilye yols  sekiaio SISl g5 AD+ baww

m'“\lam/i IIILLJ\\\\

== e v N T *'\
w(\}ﬂuew\\\w <\'
AN S iy nm//l\r

'»\\\\-X// //rf\\

LAV
- mnz

CowhnrTo 066

SN
T

LR N T e

R R O P S N

1w

U Iy g (JSwloiS) 5 gebaw jLid ganids Y UG
(VYA olo yi 1) ailue ol saikaio (anli yo yio)

by By Jolo ) o5 JBubgiSa 00+ o 53 i slajy) o5l cnpj sy delue blyd pogdle

bylyls cpl (V8 sojlows S5 ) Cunl o ams Lol a8 )3 )1\8 ol oy )0 g bty 5y Cuamwdy 0dgy &l e



www.SID.ir

wy

e 9 JSWT 595l )3 (e e (iaigr 9 9 3,5 WS,

S lp saelas sl (gdiej g 0ad 0gb olr Cuond 13 (lpl ) (205 Lo 5 0 lagl 2 dbml e

Voo o 0 gycns byl b U caclie o) (ol ond 55 Jlodd 05294 9 (535 Cromsdy )L 93,5 (g0dg5
sl )3 a2 dgx o g (g0l bty YA (gojleds S )0 (VY (go)ladd JS5 ) Daib 0 00 3 J Sl
il o Beate (B8 5420 Ve B Y0 Jsb I glasb g9y (JulgSa Ter U (o a1 jtewdyg sY

D9 g 03 Glpl (e

M .':;.‘ ‘wl‘i‘?r\‘-‘gf)aad""_._"‘(ﬁﬁ—*\%“
- \'\ N -f' T .-,-—.—-—-,-_-.-*,--u—‘.—{-"
M |,
asso,///M
P, Jiten=ty i

a0

(4l 32 o) 3L 1052 5 (ko) Jauaniliy gy £S5 )l (gl .YV JSS
(YYAA sloysi 10) wilse jglb sailaio JISuwligia Yo o ocdans

N
AR NN T
;i"_,

e N = ..z/_»/’.a/_a._..._._‘.‘

_,'; S0 s ///35{&

\\\\a\ - I
38 ..

= Q\:\%w“%ﬁw“”/{,C/’ TN
g R A R

I L R

PR T A

1.3 1% XE 2

at

(AU 2 %) 3b y1a 2 9 (30) Jamilingiy g3 )1 (gauis .YE JSS
(VYA slops 1) dilio s gailaio JUculy i O+ + gxdanw

Ll Yl g Shes gobwid ohstiolesd,s (g 5 led 5 55 Canmway <8 5 (VA (g0)lad JS5) ooy
(\“’ do)Leu.f: JS.J:) Cowl 03)5 uL’LoJ ¢ YD 59 L;s\JLt C}]a.w ] dgmo Ja.").u'& dg>g 4w>9.>

VO 395 5 adlue ygb sailrie (udle) (510 lsale pgmad YA JSW
L oyl Js1s )3 1, L35 lags (5 i o5 VYA olo s
AR 0

oAy
T

u@v\k

m‘\"\kkk\ .

0.05

U (ISl gSa Yoo U5 Voo v i) oSS ¢ yonsi YA JS

2 o G423 YD (55 (gl (0) Bl prlia g (45U 51 o)
(VYA olo s 10) ailye gl aibaio

13

WWW.SID.ir



www.SID.ir

P ylumo ¢ YA 0 lows ¢ camdb Ll 2 ola yingss YA

ol 0313 51,3 365 13U cod |y ol yieS @i b (6,503 5)Le,S

8 25 o
AWM oloys pgd samd (B ol (5B (gamd JLegd S slaplbys b g LSl ) gl 2 sl
552 2,5 Jelsi ay a2 Ly adllas ol 53 sl o bl gy gl 035,50 51 (S0 sl 5 e o
LS Cpglo 1l el e o bl (3,5 paSutio (e L3S (slagygs 2l 53 e) e sla S
9 nl 2 g (80,5 sladauiio folays Ve ) (i S & ite sljg) > SB g5 g mej b Ly
85 ) Bn 2090 (Sgiew 2509, b o)

Jlw jhobe) o=l 5o i)k g 2l 358 5 26d)s3 VL Yl 6 & 4295k adlaie () )5 SB Cogh) Ly
S Jile cashy 5 (b STl Gl Gik pas 2 oI5 ¢ @5 sleadiig Cusl o) 353 (BBl ey
Faa ey 9 0352 (35 9 jdlh e SSE gyl (4)geErdenn) OBy JSuis g4l SB Ll oy,
g9 4m i L) (LS g e 3he @ led 5 g G riogin ) el sl SogS luw (i
Gl 039 (S5

SLb > olyopany slils ooz Lidy ciaSls )y iy aiboygls gadlaio i oo ) 5 Jlo o) Jab >
A g 5 e atlaie 1 gl g Slo Slawl 519 (s )b s caulyd ol o Cl B3> Gz
SIS glej 5 g bl Bl Gyl jLideS (65 UK 5 (e s )3 (b (g5l gl el o
Vo9t slajyy )3 a8 edg S 5 wgia U ol saily GhyeS g ool al sy JLibeS St 5l (S by
Gy ol 1l b 039331l sy 9508 g 0D g 3d 53 B2 (B35 (65 SIS s coloys
Lo g 03,9l walyd STy iy (el |y i) sy gl 5 Sits S (55, B2 €8> 3525 5 0L
(S S 5l am (L3g prawdyg (s slaaY 4 Hlubl bl cogii 5 (odaw (65LidaS balpd ()5S
bl g STl Al S o) gl 5 Bhe 53y B 5 oo G 4 jlégd,S g 0k 03,8
2 M2l g o8 Ges 4o 25 LA (GLadll) cunl 03,8 ol dilate oy juin sl |y lulyd ol
2 b b cast I e g @l ]y plul oy oleli)l )38 balyd S (g wloyi WY 9 V) (slaj)
Ol o ) s gogls g ,LideS (cailj (38 Ceows 4 &S > b ()lLL Ll i (AdBres 5 olo i VY 5,
sl 0 )l 3l g 428 LuyST3 Slelis) 3l oy cpl )3 Hhigd)S

G20 sgw 1By S 3l Bl ol Sy 3 a2 S (65 JSB b e & 55 W by, (b

1) snyg 6Vl ot B 0L Bulyd (5500 5 (orban alesS (ipad - Bt 5 o 3 pies

1. Al-Ghadban


www.SID.ir

174 e 9 ST S5 95w 10 o e (diigs 9 93 (90,5 (WSl

slaaY ) ohgh (Grdoge sanl ) jrd (olpl Ol 53 LEgd)S oy (B8 o (JBwlgsa
sl 045y yg 2Vl 5 (Slee
5 oo gaw (Sl LideS) (Seelud - ()l ailels G g2 oS 0ad o)Ll (il Sl iaghy @l 5
5 o Lidllgd) Canl Jlig3,8 g sloml (sl baalyd i ccyme; g Aclunsls Lol b ol yondy (dilate oy )3 ogl
S IS g ey s Loyl Lalyed (S oo gdleyd (AY AYAR (o) Kad g aagslls VY VYA wodlsle
bl )b GabBes bl ) 5 59530 (Bg5 65 US> Laulpd () Casl 5 ()0l olyenas (gaid 2 UL >
ol ol el a8 S s |y plpl dleajl 508 dix oS 00 dilate )3 5Legd S gl S G (g)lLL
(e ot A e it e bl Sl )3 1) S0y L g (9,5 5 (e i bl 5yl g el
ot o= ol g ol e ()5 olem oy (285 o U ol e Spgaygr (905 ld (e ST S
AV L ey g 5lobl lpd (gl (SB D) slge (ol )18 o pwd 5375 e o oo b e
o) s gl s ol 4 Cably 5 3 1, 4S5 ol b Jg 955 LS | HLig,S (ol e pdobyd (sl

Sols Cowddy a3 y50 (gaom QT LS &S onds (glddlaio 5 glasb “_;Im Oygody dabaio g 00,5 50 Sl

5 il i poid ©ygo 3 g (uyp Ly (JSBan o (53, S s ol e dy (e s o e L

Hgd (¢ jlodend

Xbe

Al-Ghadban, A. N., Saeed, T.; Al-Dousari, A. M., Al-Shemmari, H. and Al-Mutairi, M., 1999,
Preliminary Assessment of the Impact of Draining of Iraqi Marshes on Kuwait's
Northern Marine Environment, Part I, Physical Manipulation, Water Science and
Technology, Vol. 40, No. 7, PP. 75-87.

Alizadeh, Z., Khaleghi, H., Zamanian, M.T., 2004, Two - dimensional Numerical Simulation
of the Spread of Desert's Dust, 4th Conference on Numerical Weather Prediction,
Search Results, Iran Meteorological Organization, Dec 2004, Tehran-Iran.

Alles, D. L., 2010, Geomorphology and Dust Storms in China, Web Paper,
http://fire.biol.wwu.edu/trent/alles/ChinaDust.pdf.

Arab Khedri, M., Iranmanesh, F., 2005, Investigation of the Possibility Determine Erosive
wind Direction by Using Tracking Storms in Satellite Imagery, Iranian Journal of
Rang and Desert Research, Vol. 12, No. 1, PP. 21-39.

Farajzadeh, M., Alizadeh, K., 2011, Temporal and Spatial Analysis of Dust Storms in Iran,
Human Sciences Modares, Vol. 15, No. 1, PP. 65-84.

Fayaz, M., 2005, Investigation of Originate Sand Storm in Sistan Plain Using Remote
Sensing Data, Iranian Journal of Rang and Desert Research, Vol. 12, No. 1, PP. 41-62.

Gu, Y., Rose, W. I. and Bluth, G. J. S., 2003, Retrieval of Mass and Sizes of Particles in
Sandstorms Using Two MODIS IR Bands: A Case Study of April 7, 2001 Sandstorm
in China, Geophysical Research Letters, Vol. 30, No. 15, PP. 1805- 1831.

Heydari, M.T., 2007, Dust and Generate of Pattern in West of Iran, Bulletin of
Kermanshah Meteorology Bureau, Summer 2007.


http://www.irimo.ir/farsi/
www.SID.ir

IWQe ol « VA 0l ¢ aul (Ll (b g3 Y

Hoseynzadeh. S.R., 1995, 120 Day winds of Sistan, Geographical Research, No. 46, PP. 103-
127.

http://earthobservatory.nasa.gov/NaturalHazards (Natural Hazard data)
http://eusoils.jrc.ec.europa.eu/esdb_archive/eudasm/asia/lists/csy.htm (Soil Map of Syria)

llaiwi, M., 2001, Soils of the Syrian Arab Republic, In Soil Resources of Southern and
Eastern Mediterranean Countries, Ed. P. Zdruli, P. Steduto, C. Lacirignola and L.
Montanarella, Options Méditerranéennes — Série B: Etudes et Recherches, No. 34, Bari,
Italy: International Centre for Advanced Mediterranean Agronomic Studies -
Mediterranean Agronomic Institute of Bari (CIHEAM-IAMB).

Iranmanesh, F., Arab Khedri, M., Ekram, M., 2003, Investigation of Dust Origins and
Characteristics of Their Spreading in Sistan's Storms, Iran Region, Using Image
Processing, Pajouhesh and Sazandegi, No. 67, PP. 25-33.

Jamalizadeh, Tajabadi, M.R., Moghaddamnia, A.R., Piri, J. and Ekhtesasi, M.R., 2010,
Application of Artificial Neural Networks in Dust Storm Prediction, Iranian Journal
of Range and Desert Research, Vol. 17, No. 2, PP, 205-220.

Kutiel, H., Furman, H., 2003, Dust Storms in the Middle East: Sources of Origin and their
Temporal Characteristics, Indoor Built Environ; Vol. 12, PP. 419-426.

Lashkari, H., Keykhosravi, G., 2008, Synoptic and Statistical Analysis Dust Storm in
Khorasan Province, Physical Geography Research Quarterly, No. 65, PP. 17-33.

Mehrshahi, D., Nekounam, Z., 2009, Statistical Analysis of Dust Storm Phenomena and
Wind Flow Pattern in Creation Dust Storm in Sabzevar, Geography Quarterly, No.
22. PP. 83-104.

Miller, S. D., 2003, An Improved Land/ocean Dust Enhancement Applicable to MODIS,
12th Conference on Satellite Meteorology and Oceanography, February 2003, 3.2, PP. 1-
11.

Miri, A., Pahlavan Rouy, A., Moghadamnia, A., 2009, Investigate of Occurrence of Dust
Storm in the Sistan Region after Periodic Droughts, Iranian Journal of Rang and
Desert Research, Vol. 3, No. 3, PP. 329- 342.

Novlan, D. J., Hardiman, M. and Gill, T. E., 2007, A Synoptic Climatology of Blowing Dust
Events in El Paso, Texas from 1932-2005, 16th Conference on Applied
Climatology&14th Symposium on Meteorological Observation and Instrumentation, 18
January 2007, j3.12, PP. 1-13.

Omidvar, K., 2006, Synoptic Analysis of Sand Storm in Yazd-Ardakan Plain, Geographical
Research, No. 81, PP. 43-58.

Rais Pour, K., Tavousi, T., 2010, Investigate of Formation Arabian's Dust Storm and
Spread Over Iran, Fourth International Congress of Islamic Geographers, Sistan
University, PP. 90-107.

Tavousi, T., Khosravi, M., 2010, Synoptic Analysis of Dust Storm in Khozestan Province,
Geography and Development, No. 20, PP. 97-118.

Zolfaghari, H., Abedzadeh, H., 2005, Synoptic Analysis of Dust Storm in West of Iran,
Geography and Development, Vol. 6, No. 3, PP. 173-188.


http://ams.confex.com/ams/annual2003/techprogram/program_144.htm
http://ams.confex.com/ams/87ANNUAL/techprogram/program_392.htm
http://ams.confex.com/ams/87ANNUAL/techprogram/program_392.htm
http://ams.confex.com/ams/87ANNUAL/techprogram/program_403.htm
www.SID.ir

MR e 9 ST S5 95w 10 o e (diigs 9 93 (90,5 (WSl

Interaction between Atmospheric Circulation and Land Cover in the
Mechanism of Creation of Summertime Dust Storms in Middle East
(Case Study, July 2009)

Karimi Ahmadabad M.”
Assistant Prof., Faculty of Geography, University of Tehran
Shakouhi Razi K.
M.A. in Combat Desertification, Semnan University

Received: 10/10/2011 Accepted: 10/01/2012

Extended Abstract

Introduction

In some regions, particularly the Middle East, the dust storms occur with high frequency. Since
the past decade, the occurrence of dust storms has increased in this region (Kutiel & Furman,
2003: 419). Several factors are involved in the creation of the dust storms, but the main factors
are circulation of the atmosphere and earth surface. Synoptic studies have shown that low and
high pressure (especially dynamic), and the vertical motion of air are the main causes of dust
storms in the Middle East (Omidvar, 2006; Lashkari, et.al., 2008; Mehrshahi, 2009; Tavousi,
2010). Daily mean of dust storms.in Iran, especially Khuzestan in the warm season is more than
other seasons, and the highest frequency has been observed in the Zabol (Raeespour, 2010;
Farajzadeh, 2011). The frequency of these storms will be increased after droughts, because the
ground is dry and has less vegetation (Miri, et.al., 2009). To investigate the mechanism of dust
storms in Middle East, dust storm occurrence in first days of July 2009, that is the biggest
storms, has been elected, in this study interaction between atmospheric circulation and earth
surface properties including soil moisture, land cover and soil type has been studied by a
synoptic approach.

Methodology

Dust storm classified based on the origin. The Storm of Syrian origin, has been selected for this
study. The Satellite images and Synoptic maps showed that period of this storm is 30 June to 9
July and south of Syria, Iraq and Iran influenced by dust storm. In this research, several types of
data are used including zonal and Meridian wind, Geopotential height, Omega, Precipitation,
sea level pressure, soil moisture from NCEP, Land use from RegCM/3 Model and satellite
images (MODIS). The method of the research is the synoptic approach.
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Results and Discussion

This dust storms caused by the development of Persian Gulf low pressure and extension of a
trough to south of Turkey that create cyclonic circulation in the surface of southeastern Syria.
These mentioned Conditions and also wind speed increasing in surface, low level of troposphere
with location of the trough in the middle and upper level of the troposphere alongside dry and
Gypsiferous soil have effects in the creation of dust storm.

After creation of the dust storm by surface and low level instability over desert of Syria on
the 1 July, then it spread over Iraq due to the development and extension of instability caused by
the trough in middle and upper level and northwest wind.

Through shifting to the east and changing the wind direction and also more important
instability through troposphere, dust storm on the 4 July passed from Zagros Mountains and
spread over Iran. In the next days, dust storms moved to east-and northeast and influenced

almost of Iran. This condition Remained to July 9 over Iran.

Conclusion

Maximum radiation and minimum precipitation in warm season caused the negligible soil
moisture in this region by. The soil of dust storm area, except a very small of margin River in
southern Syria and northwest of Iraq is soft, fine grain, Gypsiferous, and without any cover.

Middle East at the warm season is dominated by subtropical high pressure and subtropical
jets stream, but the circulation of the atmosphere during dust storm, shows that a low pressure
extends over Persian Gulf and south of turkey. This condition causes the formation of cyclonic
circulation in the East of Syria-on 1 July. Wind speed Increasing, cyclonic circulation, dry soil
and lack of coverage, provided the conditions for removing the soil particles.

Due to the extended ground surface's low pressure and instability of low level of
troposphere, dust storm enhances and moves to south-southeast over Iraq and Persian Gulf. But
unstable layer is shallow, and then storm has not passed from the heights of West Iran. Dust
storm passed from Zagros Mountains and entered to Iran due to moving trough from west to
east of Iran and development of instability on July 4.

In the next day (5 July) a cyclonic circulation has been created in central Iran, this
circulation and extended instability caused the spread of dust over almost of Iran exactly
southeastern regions. This study shows that both of atmospheric circulation and condition of

ground surface are important in creation of dust storm in the Middle East.
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