[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

VYT Gl of ojlad ooyl dlo caome Ol bl Lab folowd 4 25
N VAS i

SOl (bs! Tdaw Of gk g3 (bl IS il andai Juloi g iy
W 90 Cuwd (5 gu0 g 1

Jwd )yl e syl Gooo olLLIIS ( Sludl pole g ludl 0aslils (Ll yre 09,8 ( wlids puddl jLulils “@M g
ol
2l 32 2 OBUASIS (g 3 ya0li 2 g LBl pher 0uSTASIS (ol Bl Sl ¢35 Ay (LS ) uzmo
(Il 32 2 e ORI (ol (0§ 0aSLLSNS ( (uliiio) 09,5 (ol (0 sl oLl Slaclg LS Jlune
Bomo oSl (sl pole 9 Sludl ousSLiild Ludl yier 09 ) « b ol (6 550 (59215 « ygy 13 (i
eyl s

WAS QYT o led by WS/ F10 allio el 5

ouS
o3 # 50 SWI 4 SPI Jlusis (aslis il ool b (53909 )and gl 9 (uliblen (JLusis Jlgin booygo «idgly ol o
GWools 3 cyaliin cnl §ly dd miyy B olrlydT Gliwl y @Bl Wipe s 40 (wls FA 9 YF JA OY A &) b
Srogim ol YF O adaw ailalo sloosls g (1¥AA-21) (g bl 0,90 10 (Zww oyl ol | ¥ (dilalo ()b bwgie) owliislgh
Wl e 5 9 Ak Sz 55 359, b 9 AFC GIS 413810 5 3 eolisiuw! b abgs yo (gL .o olisaw] (1WA+=3+) (g;lol 0590 4o
S JSls i Slgld 9 JLSlds oo imad puges Sle Ll | adlkin 0 (JluSls 5,50 glaagy o
A5 oolidlgr (JluSis a5 310 oLid SPI yolie () gl el s 41 g5l 090 Jgb 30 oy o 5 (uliblgn
3 0l 503 g ool &y alain 50 (Holai b 4y (S ) SBGT (JuSiis a5 o 50wl ood (pasiio wig) gl (Sl
BT G (Smrnd (e ((stbom] gl Sl 1 JuasSis I o)y St ol 0091 T Gpd 51 G ol 58
B sl Sy Ly i) o ailio 50 il 5 0051 o e w03 ) Ebans 53 o ol s &y dlo B (iloj 5T b —/VY-
ST 31y a5 ols Lias (1 A+—2e) g5bol 0590 30 Wipo cubd o zdaw ailalo glaosld oy p g ls cuizxod 8jlw o Hbles anle

ol 0099 axlgo yio ¥ dgus Cl b aS 009 (o Mgy (G510 Culd Sy )

g0 Caod SWI a5 Lis SPI aslis (K590 50 ( Jlusis ( cwlcblgs JLuslis 1 guals o 55lg

Email: bromand¢ 1 @yahoo.com Jgiomnn 0o g3 = )


mailto:bromand416@yahoo.com
https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

e edad e g AL ay

dodio
wiboe S5 oldlix dilite SO Loy 5o o gl pladd b bLs | s a8 ol b oy S JluSiis
ale (srmb Ol bbre Koo 4 Cand JLuSis (ROO0SH, Yo 2 )aws 7, (Vsb Sloj 0,90 S Job 50 sl Ko
Al il Solgs alez J1(WMO, Yo 8) 058 o0 aislid (igels odsy G laie 4y o ¢ byslSows
Kogan, ¥« « +) aib oo JluSas oapay il atils 136 Sladl glacures  &oly> plo 3l i wlows 5 g3
Shlus 4 S 5009 00> O ygod JluSis ongay 5l 230 s B,k 5OV () )Ken 5 o8 Lo deses ¢
b Doly> ple Sl Joszey Jla omny (nl g98y sl o Slupslaal o es 4 09l oe e )L
ErSoye LYY () Ken g (sowme 3l J&5 &) Bhuiyan, etal.,Y--£) o], Ken 5 o\bg (Peters, Yo« Y)oib o
30 ) Lo 5 swe) slosls 5 slie p alS gy Laul b g o lstin] O mlaw o laibiul (3L slaasls
Cbs 3 ey o b 45 Blo lis s ol bt aiSley ais | JlgT dihie JLSis Coandg oy &
SSTOT (en 5 gaame) o)l bli)| adg> (3,5 5 28 ez b5 00,5 i 150 oloj 4 Gloj 51 Jlgl)]
L oS Sagw, a2l opl 4 e ol mle p ceddl JLSis 31 aslllas U (Ekramietal, Y- \Y) oo 4
cuis o ST b odldl JlSzs on Sl ;56 5 wbse (2381 GRI L o) (Kion SPI Slej 0L ol
ol bl 3L asls .5 e b (Ezzineetal, Y - V) olKan 5 4l el Jlo 90 b Sy 58,1 -0
A3l ail e Sedaes dibie j0 JLSES oyp 4 alS ide o lalial (aSls g o fustiul O b
oy & s o (Sahoo, etal, Y-V0) o) Kan g gale wols lis SWI 5 SPI (0 255 (Svod ol
50 sl JLSid 0)50 90 Bt ol gl axiBloy liwgain o e g Slse pg e anl g0 ,0 (JLuSas
, (Bogdan and Katarzyna, Y-\V) Ly;j,blS 5 laSg s co lis YerA 5 VooV ol o 1) jo53e sblis
52 SP1 asls Sl eolinal b cwlidlsn JLSas a5 wisges LS ((ling) 35,50 Vgtuns 4oy, 85, » chedos
3yl 5 SWI Lasls 5l eslinal b So5elg 0me JLSias

2 edy ol b lal lse s T piliglar (Shy olyiee (JLSas dlas; 4 g b ,5aS gl o
I o Jlusiis 5T (VWAY) joy coad 5 (sioome ol ol ousy g iliSie slaceiss o bddg> 0 sue) ) slao]
ale 4, 5b L JLSas a5 ans o ol mb 3eios ol Wlos,S cwp led Jlods o e sol »
2 iy 2l JuSis gy 4 OV GKen 5 d0)93T goanl 008 o 1 (i ool s,
Jlses Sl a4y gl ol oads osliiel SWI 5 GRI asls g0 5l Guiios cpl ,o Aoy Loyl bl Cbagpe
2B pp 4 G 53 (IFAT) liSen 5 Solie )Lt ol onalnl il 3550 5 Jlod 3 (rejn) <]
olis Geizs ol @bt asly, o Kies cuis GRI) sslisc] Jlsas , (SPI) odldl Jlszs BT Sl
5 (so,S Mgl o (Gieg,S gliie 09,5 du j0 0, Klid Lo b egie ( Slbol JlSas L las el sl

Ol 00 By guio B psul adge 10 (Sojelysane g owlidlyn JLSiS pw)p 4 siagh 0 (1TA0) o )Keas

Y-Aravalli

Y- Index Vegetation Standard
Y- Mewat

¢- Dhar

°- Vistula


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

g \van Qw} ‘i.a)w ‘CJLG-? de L‘;bfm Q‘,L\?‘u g;.’.w J:L?J 4.1):.;

o aluge b S5 ).._>L' ooy lis §aiod ol gl .Cewl ouls oolaiwl SWI 4 SDI SIAP RAI sla aLli 5l 3uams
» oobidley JLSis SU pwyp a4 a0 (WWAP) Les 5 Jloj o)l adhin (Sjslg 0 JlSis
Sl ooly lis gadod cpl mls w80 Olul,3T 0 W cis gueyp; o] A 5 o5 Sliogas
Olyee p gy Gl el 0ol Wiy b Glgsul mlaw I el y Gl cel Sail mels 5 JlSis aS
NS 0 Wjpe s ol CoehS 18,5 18 cel a5 anldS ke ),.,L EC,SARCL wile ol a5 sloasls
u] 9 GHJLMJ‘BA ‘;w le.ﬁo)aé Sl 00 = ].al_‘> d"'“"’” B ol 00 6))5L5 d)l..a.o 6‘;1 )BM 6L..’>
505,5 olulid | Wpe clo o JLSis 500 sleay, uioren 5 aVle g dilale Sloj slaosl jo |y sive) )
Oyge (6500 S Slidsd daiw) (pl jo adb o 1 00 )T il Jlais se JSis aSli 90 o S J.,.>l.>
88,5 sl 05505 o] égL;,ag;‘.t.ASﬁQT Ol g Jlses b 5l slosb sblg; b s 3

)U&S}j&bé‘é

4330 gax 0¥V o 3,0 Job 4z 8o 00 B VD gax,0 YO Olae b wiye cubo Guiog ol 5o dalllas 0,90 ailais
Gt Jlos 10 ol crod 4 s pl ddg> 1) 50 (iwlb ool Vool jen 4 Jlos (o,e 480 OF g a0 YA L
5 Gl aos> s opl ol ail3og) 50 om0 JSid Wije (8l alg) clo 1y ol ae ieslS OVY/FY

S0 0 Shd ppl 48> &l G 5 Sly ol alhog; 4 Jlast I ey oS wiil e sl e

Aze0000

de !

wrh el

b
% -

32°300'N

200N

D38 12 " M
-4 - — — T

A5*STE 45"30TE A5 S5 TE 4E°UTE

G093 sWoly g Lol Caxdan g adg> odguss canlllan 590 dilaie a1} JSb
S ol ST cwlislen losle 51 ol oBitas] V (ailale (o)L lawgie) owlidlsn slasols 5 gubos ol 5o
—20) sylel 0,90 0 sladlaie O S8 5l (g ol VY O mhaw dilale laools (1YOA-2Y) (5,ll oy90 4o
Lise jo das e S, 5l eoliiul L1, (o)lel adlgs EXCel laa ;o osls 0,5 i 5l o g ags (VYA
5 Y Jglaz o lo JLSis oy oo Criomen § olSiw] Slasiin) 30,5 Jdos colel § B,k 1, Minitab l58ls 3
(Y


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

g el sy il ¢

$lp oarls ol ol &1 (Mckee,etal., V44, 1290) )L,Ke2 5 5 S Lawgs (SPI) oo luslin] S )b el
Loyl ool comnl JLSis culs o), 4 SaS g Jlais &l Cpz g conl aile BB alise Sloj slaols
13 il oo Bhe (5L 50 Banjle slags,lugls sbml jo (aw ool (b, g (unj ) loo] aSul 4 asg
Orpemlio (lgieds SPI aylad 098 co dlors anle TA o YT VA AT A &V Sloj slaosl sl LuLul SPI ol
VAP () 5 (Lnd)) 098 o0 bl JIG slo Jlow ofgar Jloy ioren ¢ JlSis Jdow ol ayles
9 wibige oL bawgie jlade 5l yeS (5L Sbe i polie 5 lawgle jladie 5l iy 5L ,Kle Cude polie (AD
S wlbio ol (VF YA g L) ol lis g, SO L olg o 1) Cob e 9 St (Bl el Jlo 5 SPI oL 9>
2 Sogods adls pl Slesbre doles aodS & jgoas (AY AYAY ool (A8) o)ls cwlie oIS daanl 5T oL >
X X,
Sp| =1 "im (1)
2
o X i L el e e b Xi s
ol M easlie slawi J LA Sk oS!l jo Lad SiL Xij g 00g Jlae Bl O0YL alaly s
slroygs obs,l cam () Jguz) ol ol o LUl SPI asls Jaao 5l adds my aslsl jo el Sai,l usslyo
Lawgs oads Jitia] O mhaw (asls o oolitwl (SWI') suss laibin] o v (asls 5l aijpe codis o JlSas
009 (S0 ) s_:—‘ C.’a.w L;LDASILA}\V‘ 9 u_:l)Lwy 3y U] )‘ RV 9 0L djb‘ (Bhuiyan,et.al.,\‘~ « %) u‘)&oﬁv 9 UL’}’
Wij Wi,

SWI =—— ™)
2

ke Wi 5 alse Julos 5,00 6 kel dnale s Gzl O oud o laibil 3l alal, asiles abayl, ol 4o

Janz el Saejlie .Sk 5l ole Wi, wanlie olaas j b d aslllas 090 ol 0 Ol mlaw g ) e
D0 oo lid dads iy yo 1) SWI ¢ SPI slo asLis

SWI 4 SPI sl pslis uss (guisainb ) Jguo

gous Jlode SPI gsas jlaie SlSes 4l
SWi

>-v <= 2ol JluSes

/23 5 V/0 ~V/39 B-V/0 o JlSas

VEAL SV/FA oY Lgie JlSias

SALETR - - oo JlSis

<./ <ofe SSas e

\ - Standardize Water Level Index


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

"o VYT Gl coslad ooyl dlo cdaome ol bl Lab Jolowd 4 5

Spolds o) p jshaieds pol> Gaiow (o .abl oo SWI i 9 SPI aie polae b (Jlgie (slaole ( JLuSis polas b
dwlie SWI ciito g SPI i polie b JUuSis b axlge slvole slaws o] (S5 S5l ax g Job sl ax aas
ol a5l ge Sllllas 6355 cnl 53 gy 20,50 Sl s 5 S0 (Ko Jlasis Gllae Syl 0,5 e o (S
Slole muands 5| pizad il oo 3ioS 3,90 (5 kel S Job jo JSis b axlge slools slows 5l & jle S
Dloe Cows oK) jo 0 JlSis s Jlgl)3 anlllas 5,90 slacle JS 5 JluSis l>o

aallas 550 dilate ;o owlidlyn JLSis (asls g Wije cbs ;o o) p) ol mhaw (Sily (o) Hokiie 4
FA L # SPI jolas jglate cpod a4 .050,5 oolatwl SPSS YY 138ls 5 laore )8 (g o (Sowaod (g, 5l oolaiul b
mod oyl oolaiul b oasle VY BN (_ng).::}L" 309 oloypd jebay Sbey o3l (e ;0 SWI polis b asle
bm)o I\ 9 \ 6)10@.&41 C}‘Am L ! OM“,.».JA..: LEUT )L:.’.a d‘;?u‘ 9 ).M 9o uw.;l:)b}f » ‘Sh.AAA aS Oy
(Yl 4.]4:‘)) (Khan eta”, Y- ’A) MS; )|J.9 WX 0% 2D d.]a.:l) )‘ oolaul

- cov(x,y) D)
Y 0Oy
k)")l" )‘..\.D.c X ooy Q)L.\JL».M‘ e_:] G,a.w 9 IR o)l..\.:L....al k)")l" ua>l.w O b_i,.wm w).a pxyd..b.tl) u." 39

ol g owlidlgn JLSis slaasls amln lp ol oo led ;o olis! mlaw Y § (o ole G 5o o, lailiwl
5ol ladidos el eizen 5 asls oy s (wyp iz A oolitul DIPY il 51 s
SSis slooygs 0,5 asin 5l w delsl ol eolatwl XLStat aig38l o uxen g EXxcel g Minitab sle )l38ls 5

b eolatwl Geostatistical Analyst Slae 51 Arc Gis l38ls 5 50 obiys,0 9l jglaieds cuejp) ol 5 (cwlidlsn

S i 9 40
Solliiws! gl anle TA 5 Y OY A & Sby slaosl jo SPI asls 5l ((JlSes slooyg adeis glatea

5 SaeolisS oliie lsieas anle & Luliie o |, SPI JLSis (asls mls ¥ USs ol oolinul dilaie o ovie

Aes oo slid ) Gaeasds wlde lgieas aals FA

) -Drought Indices Pakage


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

g (das oS g SRy 1

4
2
40
=]
:g
5-2
-4
-6
NQSRXRLITAYGPLTANNGRLYTANGROYTQNNGPOTQANGOOTANNP
T Ad M T TORNR 0 T T A Aot TORNO T T Ao TN T
OO VW W W WSS WMWOWWWWOOONSNNSNENENSIINEINNNOOO®OKOOW T W 0 0 0 0 D P
n O mMmmMmMMM O O N MmO MO O MO O MO NOHONNNSNOOMOMOHOMOHORN0MMMMOO 0 MMM 0 P
M N = oA A MmN A A A AN N A A A AN N A A A AN N A A A A NN A A A AN O
— o — Glﬂ/JL\“HH — - — - -

4
3
2
3
X
a0
(%]
-1
-2
-3
O M N OO MO ANOODOUMANODOUMNODOVUMNODOWUMNOODOUMONOODOUMANOGODOMNOO O D
D D NG OMHANDWLADNDOMDNDOMHANDOONDEOMHNDYHNQDMONG
M TMON T T TITNO TR T T oo TON T oo
D0 YT OOONDOORONRNNOMONENRNNORNRKRNOG D R 0 QO N QDWW N R XN R A d
R B B o o TR TR O B o' N B B B o 0 IO o B O B o 0 IR B O I o 0 TR I B A o TR R TS I o 0 T o O R O o 0 TR I B B o 0 TR IR R 2 )
- — i — — - — — —
olo/ Jlw

ot ol jo adlo FA 9 F whie jo Jluy g JlusSis oy ¥ S

5 sl asls polas JlSias asslis 5 wilige YU ool 5 lug sl GaeolisS whias o JlSis
o 5 Sley ojl dy azgi b ieghy cpl jo s o lid 1) 095 ol palad g 05 Sal b Sowaddy slo yelie
G AYAS Jlo 51 SPI Lasls ol pds a0 clie (pl Bad 4 a9 b g e Sl 40 duejp) o law slaools
F b jo JlSas o Fagad Cool ssalie JB 55 Y KD 40 a5 (ysbled 05l co aiBlo 5kl 6)50 LU
obo ypo 311y JlSis pl £9,5 5T 5 (SPI=-Y,VE) sl 00ldl 3lasl VWAY olosls o jo (6l puSiS oSis! )0 anle
SPI jolae jouds coude b ylojod VWAA olools o U 0guds 423 )3 a5 jo Sloauds saie SPI jolie a7 Sloj o VYAS
Sl Hlaae ol FA ulie jo el ool aiulxs olo YV JLuSlis 0,90 Job ggamme j0 a5 Cowl oaualxl Job 4
g 00l £9,5 YYAY oloiyyd,9,8 5l JLuSis a5 5,5k 4y sl 00l 039381 0,90 polas 4y g o5 o] (] o JluSis
ol ALEl sl VYAY oloyg 0 B ims ole OY o 4y (5 kel 0,50 LL G
30 5 (V JS5) 00 5 o0 (s dged (lgicds (6lpnSisS ol ( JLuSis Slej (s ymw (o) 2 jokain 4 anlsl o
2l @ axg bbb oo onnlicn LB oKiws! olod glp JSis s Glgl 3 5 JSis cppaad ¥ Jgos
ol 39y oS> dilaie ;0 FA-Ye GlaJlo b (g kel 0y50 slaml 5l lawgie Jlo 5 0,90 <SG aS 09 0 odaline ¥ S
Sloy sy bl b ool o5 0,90 SO o(FA-Ve sl L) (Sl SWSU el o0 cpl slel jo aSg sba
5 b @S Ny, ol 35 WWAT BAYAY o s sla Sa)b oo SPI gl a4 ax g b .ol a8 5SS andllas o 50
g Sloy 0,90 90 4 1) (g uSuS oSyl ;o SPI asls Jloy (g guli axliz aiuS ol wlaiusles |,
Ol eSSl Jlaie asle FA 5 F Coeasly 5 SawolisS Sloj sla wlio ;0 aS 048 oo cuplice (rusled i  JluSis
OY2e BAYYe) oo,b o5 0,90 sl 9 SPEFA=V,YYY g SPEF= - 20 (\YPA L VYD) Jloyioy90 sl i


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-20 ]

h\% \van QL'\'-«.G} ‘iGJLQ.\: LCJLC—"’ JLA L‘_;hf’sd Q‘)kusﬂ @w J,l’ﬁ‘l. 4.1,.‘.'3

= IYO L ply asle FA Sloy wbde ;0 9 = NYY L ol asle & Sboy wlide ;0 0599 JS j0 SPI oz lis (1S5l
Sl Gliee 2 pagd Saop anle FA o o3l 4 anle £ Jloj ojly 5l jedz i ¥ JSL il 4 4z Ll
Jols Gaeads gloy o wbide jo (2 Kils sae a5 85 amS iz Gl oo a5 (5 5bdas cdliong;8l SPI e Ls
5 5t 5y 15 e 51 Sl b g L el (San 45 el sy ey cslouliia o SPI olie oz
2 K o5 35 m 295381 ol pshas s 5 o8 o JLuSts shass s il JLSts Jlej ol iz 0

S5 35 6 e sbrolz alivs] plaes Glogi 5 o arlie y JLSis Sl sy s 6l eianily e slaosly

1359
1361

363
1365
1367
1369
1371

373

375
1377
1379
1381
1383
1385

P LS SRS S S S S S S St S S St R SR |

B I8 BERAILIRIIIIRR
O N & O 0 O N & VU 0 O o & VW o O
R R I R A 222332382323 23 32327
— — — — — — — — — — — — — — — —
—o—5pi-12 —===- mul=0.812 ===== mu2=-0.192|| —®—spi-24m —===- mul=0.980 ====-< mu2 =-0.223
1.5 +
0.5 +
t
-
a0.5 -+
-1.5 +
2.5
o o < o (o] o o~ < (e} 0 o o < o 0 o
O (e} O o O ~ ~ ~ ~ ~ <) o0 0 0 0 [<)]
[32] [42] o m m m (a2] (42] (42] (32] (32] (42] [32] o m m
— — — — — — — — — — — — — — — -
| —@—— 5Pi- 48 ————- mul=1271 eee=- mu2 =-0.259 |

Gl (Giloy s wliio 3o (Gl mSuis) diges ol sla Jlwyi g by JLusSlins Caumdg 1Y S5l


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

g el sy il W

o 3 owliilgr b LSl i Slglyd 9 ouibondlice o oy Fogad ¥ Jsos

(#51ak) ulbidlgn Jusis Sl gl wliio it oS ol
> 1S5 c
fA e VA Y ) 2 ol
SVAF AL -YYY YV -YA¥ ¥, Y SPI i oy ogas
olocso oloy 9,3 olo 3 olopd 59,8 osloacanw! oloyoter
520,92 Sl 20,9° o Jldole JUSvaEn
VY5O Y- \YEY Y- \Yee VYYY
i) £ 2 A A2 Al s Syl 0y
vy YO Y,y -YLYY Y0 YWY SPI e o e
ole 50 olo yo0 olo g3 yos olecuigus )| oledian! olo ULT Jdobe FL%
\YEY \YEY 373} \YEY \YEe VYo
of 4 £t 2 o £f s Slolp 2y
Yve Y FF Yxa YA -Y.5 Y20 1 SPI i o sasas
sloacaw! sledcaw! olA)Q,a ol.e&a.@‘_j olocgs °L")9i)‘i’:’
Juols 39
YA YA YA 1YVA yrye \YEY
£ 4 4 4 0 £y oo Slgl 3 9y
Y, -Y,FA RA -Y.AQ ¥ SYVE | SPI i o pogads
Lo LT Lo 0 59,8 Lo Logo L b Leols
obe ol olocns g% slagrote oles e e Jidele Sl it
VYYY VYAA VYAV \YAY \YAY VYAV
£ £f £Y Y 0 £ PO N TV
R BAL BAN -v. 5 -YFA -Y2A SPI Juie o jogas
WYY olesls Leols = Lo 31 Leols 5 L W Lools =
olosls e oLosls > ole, olools > oas e e Judole wyo
MYV ATV YV YV ATV
oY o) £A A A s PO N SV
oY,y -Y.X® -Y.0f -YVF -Y S0V | SPI g oy pagas
WAL sloszinl obo o olo o] slociigns)| sleprate etz Jutobe ol
AYA- YYA- \YA- 1YV VYYY
fY £ fA £ fY £Y POV I T SRS
BN B AN -YLYY RA -Y4 YV | SPI e o e
VYA oloain! olog)b] oledls o ola,31 olojge | VYFF oloyss Jele iy
AYA- YYA- a4 \YEE
o fA £ 4 5 Y PO I T SRS

AV A F Sloj ool )3 SWI (a2l 5l (6 mg i slooly (bl v Glogs (o) p jskaieds (250 ol )0

5 S (69,9 odizled laicds (W V) pod 0,3 yiegim sl SWI Sloj (6w guld F S0 .ol colatl anls TA 4 VT
2 JLSis s Syl 2y JLSES (p Jaad T ooz 5 Sl (29,5 sanled plaieds WF) &ipe 058 agi
Olwss DaeolisS Slojy slool o sl oamlice B SWI Sloj (g, 10 a5 jebilen amo oo lis 1) 0w cllio
o8l gg,i ley lei oo SWI polie pglas 2138l b asasly Sbey sloosl jo (Jg e0g ol JluSiis olis
aihaio ;o 5L ole a5 VYAT BAYAY Glals j0 aSs b ol aseis 1) (uo) ) ol lao,iw 5l cils,
e b b g cusls y rals caumolis a5 0ogr b polie glls SWI Lazls Sloj (6w ol 009y canlio
a5 ogd o oadlin kel 0,95 HLL B ol pglas 9 VWAL Jlo 5l cwlislsn JLSas g4,8 b Jy conl Sl
Mals’ Cubls  oli8l gy cpl asle A L2 oy slaosl jo g abl o suejp) ol sbve i 5l culs y ol58l


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

SWI_9

—W1l ——W§6

-4

\\"\'\ bl:...\..cj ‘i.a)w ‘CJLG-? de L‘-;bfm Q‘,L\?‘u g;.’.w J:J\?E; 4.1 by

SWI_6

—W1l ——W§E

4

ZT-06€T
8-06ET 9-06€T
1-06¢€1 TT-68€T .
9-68€T 2 - - N . - a «
9-68€T . el © 3 E % ur :
T1-88€T B Kmu yldsl 22 |22 -2 | 12 S
v-88€l 9-88€T o O
6-L8ET M 211861 ZT-06€T SR ;
C-LBET 9-/8€T 6-06€T N ."M m.m M._w ; W 5 \W N W N W . \W N
comer || SR boct I B I (E RN R 5 {NE1 PR R P
Cl-s8el J 9-98€T z | EO06ET A w = SPEIZEEIZEEI=Z 2 Bl= 2 15l=] 3
S-G8€ET — ZT-S8€T CT-68€1 ¢ 3 4 |5 w W w W r W w W w W p
OT-v8€T = W 9-c8€T 6-68€T "m %) n n n n
£-v8ET 2T-v8ET 9-68€T 3 2
8-€8€T 9-v8eT o | Eeset 8 % % 5 3 p) 3
- - a 3 a X > 3 > o 3 - E
T-€8€T TT-€8€T z | crsser 2 3 S ER R ER I T S BN 2 A Y o S
9-78€1 9-€8€T 6-88€1 'm, 3 i £ £ z ¢ ;
9-88€T :
TT-T8€T 71-78€1 5 3
v-T8ET 9-z8€1 eesel g o . % -
6-08€T ZT-T8ET CTLBEL 9 4 el e BLE L1 L 1 £ |7
- - : R R R HE B ERE N A
g 6-L8¢€T ¥ Mu SRS B HE B EE B E B2 N I
DA R S ! 9-L8€T Ny = - =
= €-£8€T S i F
TT-06€T 71-06€T n ZT-98€T 1 W 3 i ] ] o ‘.w. ]
S-06€T 9-06€T 6-98€T 3 BN EREEHY ERE IR EREIE] ERERE ERE R Rl
) S5 I E] ST S SRS ElE EE El
0T-68€T TT-68€T 9-98¢T I~ w : £ £ £ z £
£-68€T 9-68€T €-98€T ° 1 -
3-88€T ZT-88€T ZT-G8€T ..wu 5 A j \ ]
- 9-88€T 6-G8€ET S ] K % % 1 3 %
1-88€T pO 3 RN L |z sl |3
9-L8ET CTL8EL 9-68€T tOREN E1EN B EEET B EET EEIET R E Tl I Ea b
s 9LBEL £-58€T 3 4} z £ £ £
TT-98€T = ) 3: 3 . .
Z1-98€T m 9|3
98T ZT-v8ET 3
9-98€T b 3 .M i 3 ) 3 )
6-G8€ET o~ Z1-58€T 8 2} ] ] ] ¥ > ]
— - 9-v8ET 9 N B CO R Y O PY A P O SO PN O A P - I P
Tsser | 9-G8€T e 203 FEEE EEEEE BEFE E FEELE EE I -
= - o s s P i j
coser oz 2 e z1-€8¢1 ..u.u o ] ] ] ] ] ]
1-€8€1 n or8el -
cegel TT-€8ET un o i . . B - B - -
0T-78ET gesel : B < |k m <= M <1 m -1= m N k= M = M <
CT-78€T Bl B M s> .« B 1S a 15 |2 |- .« i 15 .n >
eesel 9-Z8€T £ L £ £ £ L
8-T8€T ZT-T8€T
T-T8€T 9-18€T
9-08€T CT-08€T
- T~ o o ¥

[ 02-60-920g Uo 11'Fe U '9TOZ I¥0 Wo.4 papeojumod ]


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

B el o 5

dibie 33 o) 1) GBOT JaSLiss s (Silgl 5 9 oobondline sladio (33 5o ¥ Jgaor dol]

(@lak) L) 15 ST Jusis iloj glo sl
JluSis 5o Sy .0
A e A W q 4
)ar 1,24 1,34 Y 1.av V.38
SWI e s
VWAY oloazil VPAY oloaanl VPAY ola 3,05 APAY oloazinl VYAV ola 31 VYAY oo 05 Jldole
[ 5 £ o 5 5 N JERWS
VA VAY 1 AF 1Y 1YY 1.8
SWI s s Y iy o
WA~ oloazial 1A oloazinl VWA olo s 0d 1A oloazanl VA ol il YA olsss 0t Jlfele w
A
oy - oy 80 oF oY g NJERWS
AL YO ARl TYa Yy Yy
SWI s o
WWAY oloainl WWAY sloaizinl AWAY oloaiinl ola )31 WA ole oL VYA ol g o el
WA Juss
oy Y oy o o of i NJERWS
V.ot 1.F0 1.FA 1 v (R
W s |
VA oloasin 1A oloacanl VYA ooy 08 ATAR oleazil ola 3 VYAS ola 31,005 e T
\FAR Jue W .
£\ 5 £\ 2 o 7\ IR N ERV
YXe ¥ Yo Y¥Y ¥V Yo
SWI s s e
g B3 508
WA oloasin 1A oloacanl VYA ooy 08 1T oleazin ola 31 VYA ooy 0t e
- e W
A Y o o £f 5 RRERERVEN
\cd \fal Y,04 \fzd YA Y5
SWhiw o |
VWA oleain] V¥ oleazin WA~ oot V¥R oboazin sl TR e e
|
wa. Jue Wy
oy oy o of IS 5. RRENERVEN
VAY VVE VYE VEA 159 N
SWI ey _
- a5 e 5l
WA oloazin 1A oloacanl VYA ooy 08 1T oleazin ola 31 VYA ooy 0t el
|
e Jud Wy
£\ 5o £ 4 £\ 7\ SOV L IRV
.0 Yy YAY i) YA Yav
SWI s s e a1
WA oloasin 1T oleazan T4 ol 1T oleazind ola 3 T4 ol
3 A s A Jldole W ¢
58
¥ f. Yv ¥ ¥ Y4 SOV A JE SV
Y.¥F Yo7 Y0 Y.00 A Y0
SWI s s s
VWA oloazil AWAY oleazil VYA ola g 05 AYAY oleirags YA ole LT YYAY olasls e Jlolols W
10
2 ) [ 5 [ s R
YO¥® \RY4 1.8y YA Y.YE Y0V
SWI i s ,
RRECRVES
WA~ oloazia 1A oloazanl dlegss 1A oloazanl WA olacsage VYAA ola3: 05 Ll
e ot W s
A s \ad A \td 8- s Syl oy
Y VAY VAY 1.8 [RAd VA
SWI e e
b S dee
YA oloasin 1A oloazanl VWA oloyg et 1A oloazanl ] WA olagndys b
Jlole
s W v
A 80 o 20 oY oy IR N JERW
¥ Ya# Y.y Y.r Y, ARYY
S . N
YA oloasin 1A oloazanl VWA oloyss et 1A oloazanl ] VYA oo 0t J
Jlole
A W i
oy £ I 20 oF av IR N JERW
V.40 VAS VAY VA A [E22
SWI iz s
e
1V oloasin WY oleazinl 1Y olo g 0 YR sleazinl ol 3l 1Y ol g 0 Liels T
e e W a
A ov I 20 oF oA IR N JERW
B2 Vys 1YY VYA 1A 1AF
SW s s D
VYAY oloasin AYAD sleazi! AYAS olo s o AYAD sleazi! ol 3l VYA~ ol o Liels TR
ol
1A J W .
£\ # v\ 2 Yo 8 IR N JERW
Vv VAY 1.5 1AD 1.8 VAY
SWI s s .
- ol als 50
WA oloazi 1A oloazadl V¥R ol et ¥4 sloazanl a3l WA olagnsyg b el
A Joid W n
£\ Y Y 5 oA oA IR N JERW
VYA V55 V5F k) 1,08 1,08
SWI o o
- 5 Jel peed
WA oloazi 1A oloazadl V¥R ol et ¥4 sloazanl a3l VYAA oo 05 el
W I W v
£\ £ oA I o av R N ERW
Y ¥ Y Yo YaY Y, ¥
SWI s s .
VAT oloazial VWA oloasiul VWA sloasil VWA sloasi olo,31 VYAY oloyss ot
’ o Juebs W v
YA
oA o of I oA 7\ R N ERW



https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

Al \van C,L:-»vd‘} ‘iOJLQ-:‘ LCJLG-? JLA gdb:.’u Q‘Jbtﬁu @w J_Jod' 4.1).:.;

2 JuSis 1550 sleaiyy (add Caz Seein) ol 5 el JLsas ¥l polie laal iy ol 5o
olis ) Jses eVl polie £ 9 0 S5 030,55 GIS l58le 5 50 e Cad (yizmed g dipe ool adg>
4 o 409> (375 50 45 g0 LLitul iz (g os (oulidler JLSES unaig slaatdl 4 az gl b aas e
WA slaglo 1513 sla JLsiis )3 aS 5 ebar 0)ls J13 ol o JLSas (oyne j0 i adg> bl K0
PSizs 5 slaany colis ol oolog, Sy ppl adg> (3,0 dihie )0 o JLSas op Saal AYAY
Gl Bus g b Grizres 5 0 4 @l 4 4y bl S8 JLSiS S e S srpaelin 4 Wl
5 Sl plaie 0,90 90 VA Jlo B ooy 09290 (o)) ol (sloosls a8 VYA Jlu 51 aS 04 o saplie bl
L YAL Jlo 5l g el oolog; aslate o Jloy 5l YL (Sai,b \WWAT L AVAY sl Jlo b .cusl ool , JLSis
2518 JlSis ol 00 oS> dilaie jo JLuSis 0,50 S slel 0,90 bL B VYAV 1515 JlSis pgasy
Sl A 5V Sl ol 4z g bS8l 0 bo (a2 o (] el 2 Gugeame D08 dklate o

3l e oanlice b5 Ol i

—— 2 d RSy olge

O a4 &N NN < 1N O™ 0 O O 4 N MO <F 1N O N 0 OO O d N N < 1 O 0 O O

O W VW W O VW O VW O O SN IS SN IS IS IS IS IS DS IS 00 0 0 0 60 0 0 0 0 0 O

Mm MmM M N M N M N M MH M M N M N M N M MH M MmO N M N M N M N MO M o

L B o IR I B IR T I B IR TR o I B R IR R o B R B R o B R B I IR T e B R B IR B o |
Year

Wipo 3yl ddge 30 cwlicdilghr JluSind Sloj (g w10 S


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-20 ]

g e oy VY

LR SPI_1382 £

SPI_1385

SPI_1388

SPI_1388 SP1_1387

O owile edbu | JEWETTI FITR | FT e
B bougie cedlusgd I oo e Lo

B oonts llugt B agte el

[ T [ e el da

YL SPI gussaigy gubs 5 S
5 oolislsn JLSis b coo s cis o sl mlaw o5 wmo e Blis A g VS 50 ool Cussds b
SWI azLlis 5l eolatl b eVl JLSis Sy sy mlo ¥V JSS jo (5 sbay ail oo adhaie o (Sl jals
Oial38l g, g ddbate )0 caslio (Sai b S0 VWWAY B AYAY Jloj 0,90 10 ces ) ol mhaw ()l sasasylas
ool las s VIS 5o aib o slel 090 LL B adlaie jo aad JLuSis 590 51 0 YWAY Jlo 5l el
Stacked Area jlsges 5l (5 ywgrm ool olad jo JlSis $ e sl Jlo g colis 5 gli) mlaw Ol s
B oo lid (g s 31,6l L g 55 1) SPI jolie a5 ol eolatwl ST lases (o



https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

\An v ‘:)L'\'-..d} ‘iBJLQ-\: LCJLR JLA L‘-;h:’bﬁ ol,b\;'u @w J-:l:d' qfi.»'

SWI patia

3 P P o> el e £yl S » o o>
R o o o o o o o o o o0
Time
mwl mw2 mw3 mwi mw5 H w6 w7 mw8 w9 Ewl0 m®Ewll ®Ewl2

wil3 wl4 mwl5 ®Ewle Ewl7 Ewl18 w19 w20 mw2l Ew22 mEw23

Oro Cedd 30 (S0 5 GLOT (JLuSiS Gl (6w Y S5

SwWit3s4 SWI_1385

: SW1_1387 8WI_1388
SWI_1389 b SWI_1380
olis s sis ulluis
s s i pllusis
~ i L ol

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-20 ]

Yo SWI gasoaig gl :A JSi


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

g el sy il Vi

Gty S50k GIS L 10 iegyny ool aVls JLSis mls bl o asie A JSS 45 a5 sblen
2 Sk Gl 53l Lolen 5 paiie il b 4 4z b s T ey JLSis awiae bl cls cy
2905 ol 5l cileyy Wy, sl eogy anlio allaie jo (Sl a5 laoyes ;0 o A (asdie o] gl
gzl (9,5 4T Glggul Gyl cnls p iuliEl Wy, el oolog, dalate ;o wal JLSis a5 VWAS-AY sla JLu
aslal wigy cnul (S0l by adlaie ol 5L ot ez @ azg b g)lel o)90 (bl b5 il il bl 5
N
3905 bzl paiz Olisn 3 Mk O s 5 o bl (3l sl el AVl did oy b IS jsbas
Wlls glezen ddlaie jo owlllge Jluy g JSis Ol s b gy o] bl maw Sl sy wig, oS
ol 4 arg by adl pulidlyn JLSas b cos (5ol sgam b wilgoe Wie Sus ol e 2l pl
Szl oslog; (GNoS ol Caz dalllas 5550 55lel 0)50 (b )0 (hnejpy o slooyin 5 cidloyy Shalidl as
b 5 0uijle] (ot daslsl 51 aS osbo e 0,50 Sy sl Jlo (o gliie (231 b 55 352 wpe 2ot 5L sla S
Oy 090 b S el Gldail 0,95 oo iz 4 Jlo 4y jo 4 SUiS 0550 S5 g ol delsl gl Sl
S0y ol @l boes a8 (nl WS o0 5900 1) GlalS ol 5l Gl jelieds Of Bran o el); ool
wibio )5 (oulidlon o JLSis g58g 5l am (mome jobar 5 22l SlaJlo (b el Gl gl oo ol

29

29.5
y =0.315x-404.79

R?=0.6884

325 S
3 IR
Ry .
V 33.5 \'—\

O D D @ D ® L e .® D D G
NN N N N T RN I N SN N AN AN

—— <

mul =30.439 mu2 =32.446 ccccceeee Linear (< gb

OF A= 6l Jlw) X yo Cuisd siomoj0) o AVl G150 4 IS

D90 i VWAY 15158 5 auols colidlgn JLSas 5l o g J8 cglase 0,90 90 4y 1) adlate (pl jo sy
Sl adhie IS 0 1518 O jsods Jlo pl )0 g 0aligg  YYAD Jlo 51 &8lg )0 VWAV Jlo cwlidlgs JLSis
SIb A s g ams o lad |y Sbiasl mhaw 5 SW)b 8 e ueip; ol AVl BT g 0 el sslidl
Srogim slool> o ol Lials samsylis o] s olael ol @Syl 4y azgi bacal ools las STy
O b e, ) 0505 Sbsyl e ¥l 4 VWAV JLSis 5lam g S8 1) O mlaw WS g5 oo ol oo
n.\J.]A Calsd o w)f) u—l ks...&ls ..\35) aS Sl ooy é)jiﬁRY :’,?ﬂ )LU.A l.v LS)LO] 0,92 Jj.loﬁ G.M))J) u] C.'a...u

.EL:S‘SA Ao |y


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

vo VYT Gl coslad ooyl dlo cdaome ol bl Lab Jolowd 4 5

=

3 smins 2 o 3l a5 b paie b Kiucen oy p 50 (F J502) ob dnloe Jially 50 cnl o
o9 aaxs BYo alex 3l ail o sl ploebl maw 5 Sen ol Gl e Do 4SS
S 10903 0,)L51 s 99 4 (li oo (A5 pob a1 lozer Dygo d (e ol e 5 Gl O (Sere o
).;.,Ls 4l pgd g Sl ey ol sl sy 4 Howw, sl Sb; J...>L, o sl g9 ¥y 5l il o asal
OLKen 5 (soemme) wib e solite Sial ghyls ailale (o)L Gl b ge s ol 5 il asile Sludl Jelge
Cag Sl awd 43 SPSS 18le 5 0 LB ole VB SO sla iyl g (e o) e G (S ol o (VYA
R (5929 (R R) u_:] ngw a Jaj.:).a olo uLo.fb L’ b_..;l...wlp GJL...S...O a ‘L:y).a olo ‘M‘ M ‘))51)-,’
oinbesl 5,90 sy ol JlSas 4 by pal> sloole Cansl oo lojpr (SKiad pac sanline L as a8 5[5
(F) Jgoz 50 (Kitaad ol Colespo 55,5 lag aslol wul s 4y Kiacad 0 YL a5 Jloy b aig,y ol 0,05 1,8
OYL S ) ol s g 8 ole iy 0L g oS cel Cpleaims LS odal Cows 4 colps .l oo &l
Ll s gme ao )3 ) (6o sime) L v (0 (Swon (] a5 010 0429 (Ko (g 0

025 P gl g ilalo (Ga 4y o (Somaod <l o :F Joux

S8k Sk Sk Sk S8k SNk Sk alale (Sl
O dilale o alble | e able | aw alale 90 ailalo S5 ailals PN
L ol L ol L3 ol L ol L3 ol L3 ol olojes
N e A Y AR VIR A RNEPY /2 7 M ERY) £ R Ry 1 4 4 e —+/Vaq* Srad
Y Y Y Y Y Y Y Slaslive slass

'ua.>l.w L)"‘ 4.1.»..»54) o.\md.».ml?u; Sledbs! )‘ wl) 0,99 & 5o as 3)9164 Og>g A ‘) ulSA‘ L)"‘ SWI 9 SPI L;LQQQDLMJ
4 Arc Gis laowe ;0 SWI 5 SPI polis 5l eolawl b as (A 4 0 JKGI) JlSis sandiyy baid .ol oo,
s N3, Gl S Ll de JluSis Slasie 4 axg b wlidlse glo JLSas a5 ol lis sl e
Ll o oyl 55,65 5 ool Ty adhin 0 Bolal Ojged guw)p) sl sl LSz a5 Jbojo ail o
sadolzg!l il oo Glre 0> 5l i g g, 0 oy a5 Sladl g o)L sl zis slls a8 lesul 5l asin
ol 009y dilaio Gﬂ 3 ok 9SGl S s ol oo iw 5l cunls pp ial38l 4ol b asgs b Ll
o mls a4 arg by oged amrg 1) Wipe Cdo o (e ol gl (ialS p elidlse JLSis dbal ol
L ggog0 cpl il ade by san] o Ss,y Copde 9 olme Copoe o ailgs oo adasly ol Slog ).ob o] Cawd

Syl callas (\WWAP) o) Kan g (goammo 9 9 (\WA+) Sl lasanl 5 Sle! Slallas
aale 0 oloj w3l b -2 /VY o] (Ko oyt o ol gebaw il g (556 o bl 5 (Staccon sl] o

Obles anle O J.ob So b1y G Clbs Gy ol polie Lg)m;).,.sb 5 0390 Lo gxe doyd Vo mhaw jo a5 Cul


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

g el sy il A

Sho rizman 8liws 5 il g g (Bl o asle 53 E S 4 les Sbs )3 (VTAY) g e 05 e
WSy oy 3l 4 qoisliz adg> 4o SPI SWI asls 5o 5 eslizal b OF4) Glhae laskes 5 ol
Oen 5 (shezme 5 axidl Cows bt gl @ aale & 5T @ ogle cus Lo (1Y) ) Ken 5 Sasldgoasme
Jole s yo 050 551 sy aale g0 )...>La S by JlSes 5l oy ol &ls ‘_;).,.\J,_:La STl edds ;o (YYAY)
Shelge acgaze Jol> ol onl Jg anils ;31 slalo (b ol mhaw <l o 1) 556 ot Slse g O
] gl Olis 89, (97 rlple o wbidlss JLSES Jolao 355 o5 sl 49 o slocudls  alex
Ssis 3 o B wpe ctis i) gl <l 48 €35 4z s s Jlss s IS Sl b
sl e
5 b Sl JLsias jo ohga oy Glime » 693 Oyl 5 JLSiS Condg polie (il sy o0 B 4
L wlsise ol nl ool (55550 Sl (558l Wip0 2030 50 (Gmi iy sl s syt Ll Sl sl ( SYsb
Sl ay dzgi b 5jyslsS (ise ) eizmen 09 plnil (65,5liS ofagas wilize sla iy po ol Bran )0 gjluaige
SalS 4 S 50 (slohad (Lol w1 eolaiwl (ol sue) ol ol 1 ST cis pl je sylel sLis e O
ol gl anle & Sloj ).:.>L; L oga) by JLuSis ;o aS 048 oo Slpiion uizred dil oo Fio gliws] mdaw cdl

T s 4y p3Y Slasged g b jlocie el s ool 51 aailo g5 5 ole 4y Cos (W50 Sl gie) )

&L

el Jusias oy ITAY oo alb e 5 Gllas Glorls gage Famgi dax iy wdeys3 T (g
coole dolilas . )b yliwl asl 3 Culng o Slalllas sogame lsul ;0 GRI g SWI sla asLs i eolitwl b )
MV=Y 20 MY (i Jlo el 5 (b e s

gy s (Sominy 2l oshes rlaws Sl JSas BT ) AV G liid (b e s slige oSl
S ool o oS80S ¢ e el o golis Capite a5 oy laz BRI, SPI slajas L 3l eolizul L o3
FSis o Gloy 3 5 Sy Al (Ktees JIUT YA aixdl e 5 olShe )T sply sculie )Lt
FAS5- RS ol ) ST 5 o Sl o St cabs 3liao] JLSis g o

5 AL aebl (55055 dgree (Jly gle Lojle (grhex ool (Shges (Haeme il (gaemes
Cid gy 2l Dby Sl 5 el JLSis Sl s AV Glers ) e deome
X0V A/ o e 5 wdigo S pun g

Ol 5o (oulidlgn sla JSlis pwy p NYAS (Ll ol 9 6 251 58l il ) LIS (il (losy touds (20,
XoYO O ol o) polio Slicin S o 025 e § SPI ayles 5l eolias] b yliazrsl g oylimses

2 Seleen 5 oulitlsn JLSs Sl ) AT g SISl s hol sho 5 e b (oime s (Il
AAVAYY AF s 0jam Co o (350 Siod (69,90 anlllas) e oo (a8 5 o5 sl S

5 Ol ST Gleal 40 oo piS Sy T 3l 5 SPL g, 4 esliilpe HeCis il NYA- 2l sl
o o8l L elain] o Sl mple saSiails bl _ulid 5 asbisbl


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

v VYT Gl coslad ooyl dlo cdaome ol bl Lab Jolowd 4 5

ol8ils . pwlidoddl (6,558 4l bl . olu/ oy o JaKis ol i g o AYAY e deme 00l 8
-Q‘J-éfn -Q‘)-QH" [‘,J.m Sy
N0V FY(Y) ld g o 0 b g0 8 Jﬁu] aog> o Jlsis glo asls

N A-AY (Y)Y‘ ‘JL‘>} uiwa/d 4bu7 (ch..u S U‘?DU] (5990 4.!.‘”4.0) ‘5..@)).:)

Glacss uein; sbol mle il jo 5l sl Jlses 36 AYAY g meds 15T e 0l cas csdoste
MNO-NY RO o Ll slojinggy dolidas . ows Jleds

aog> )3 Sjglyyaen g wlidln la JlSis Dad gy AT alhe Slede Gaee e olp (Se
EN-YY BQ) Glpl o Jiagy alxe . g3glax

ool 5 oobislyn gla Jsas o LU S gu5s VYA 0lszly gugen 5 (5010 Lo joa tpmmo (gohomms
YV-AY NO(B) (o ol iz dolilas S|) Ciiss (o Sy

0ALE oy VTV 69 yud 3500 g (5)l0ails3 (L 000l Mg bl Shaglar ol Ol talB Lo dons

Olo)S MKis uilidS SYlio degaza .l ) 4o all JSis Sl o li 0 )15 o Kol g ol ;)]
Bhuiyan, C.; R. P. Singh, and F.N. Kkogan.Y + +1. Monitoring Drought Dynamics in the Aravalli Region
(India) using Different Indices based on Ground and Remote Sensing data. International.Journal of Applied
Earth Observation and Geoinformation, A: YAA-Y+Y DOl Y +,) + Y1/jjag. Y+ « N, ¢ ¥, 0 oV,

Bogdan, B.; K. Kubiak-Wdjcicka. Y+ V. Impact of meteorological drought on hydrological drought in Toruf
(central Poland) in the period of Y4YY—Y Y2 Journal of Water and Land Development. No. ¥Y p. ¥-)Y,
DOL: Y+, Vo e/jwld-Y + YV-v e n ),

Ekrami, M., H. Malekinezhad., and M. R. Ekhtesasi. Y+Y. Evaluation of Meteorological drought and
Hydrological Drought Impacts on Ground Water Resource. Iran-Watershed Management Science &
Engineering. ¥ (Y +).

Ezzine, H.; A. Bouziane, and D. Quasar. Y+)£. Seasonal comparisons of meteorological and agricultural
drought indexes in Morocco using open short time series data. Journal of Applied Earth Observation and
Geo-Information. Y%, Y1-£A DOl.org/V +,Y ) V/jjag.Y ¥, 0,00

Khan, S.; H. F. Gabriel and T. Rana. ¥+ « A, Standard precipitation index to track drought and assess impact
of rainfall on water tables in irrigation areas. Irrigation Drainage System. Y¥: Ye4-1VY,

Kogan, F. N. Y+ + +_ Contribution of remote sensing to drought early warning in early warning systems for
drought preparedness and drought management, ed. D.A. Wilhite and D.A. Wood. Y°-AY. Geneva: World
Meteorological Organization.

Mckee B.T.; N. J. Doesken, and J. Kleist.) 44Y, The Relationship of Drought Frequency and Duration to
Time Scales, Ath Conference on Applied Climatology, Anaheim CA. American Meteorological Society, V-
YY-YVANAL,

Peters, E.; P. J. J. F. Torfs, H. A. J, Van Lanen, and G. Bier. Y+ Y. Propagation of drought through
groundwater-a new approach using linear reservoir theory. Hydro Processes YV: ¥« YY_Y. ¢+,

Rossi. G. Y+ ++. Drought mitigation measures: a comprehensive framework. In: Voght JV, Somma F (Eds)
Drought and drought mitigation in Europe. Kluwer, Dordrecht.


http://dx.doi.org/10.1016/j.jag.2006.03.002
https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

o el o g AaL VA

Sahoo. R. N.; Dipanwita Dutta, M. Khanna, N. Kumar, S. K. Bandyopadhyay. Y+ °. Drought assessment in
the Dhar and Mewat Districts of India using meteorological, hydrological and remote-sensing derived
indices. Natural Hazards,YV (¥): YYY-Ye) DOI Y +,) » +V/s) ) 140103 AYY 7,

WMO (World Meteorological Organization). Y+ +%. Drought Monitoring and Early Warning: Concepts,
Progress and Future Challenges. WMO Publication—No. Y * + 1. WMO, Geneva, Switzerland.


https://c4i2016.khu.ac.ir/jsaeh/article-1-2686-en.html
http://www.tcpdf.org

