[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

Ve dt«»ﬂjci a)wuwdbukﬂQ\JbW&w&l’dﬁfb
M=V Slis

w990 0 y1ablo ) gl g (o B IS So ) (5w (Towod Jx g s
¥ 515 (B 2 4eld 30 (Spi)edas & suiliw! i )b (ol o Lig

Ol el g8 play olS1s (Ll 09 )5 sl oliuwl ¢ 01 5e 1525
Ol I R 395 ol LIS (Ldl yi> 05,5 sole Wl guae 315w g

Voo oYV A les by AR/ lie il yo

ouS

SganS . Ablyon Sb 3 sl HeiS SiS dasd 9 s Gblio )3 03941 o (Slgly 45 Canwl aumo L I (S Sl
Ui RegR ool Bus 3 138 0 glaa LAog; by 9 S Cagby (Suwojp ) ST 9y 2 1y (Falie Ol ST Gbyk
L 63550 9 Qleols by Jlro zend opliw] jo (JLuSis 0590 Jodxi e (o) b slod 9 (BLS idigy

Gl psly ibio ;0 &lly Seygiw olKimg] )l Gosls (wdge odizaw 1y o,lgale yolai I esliswl
siedy wyly> 4z 0 Camdy Il g (BLS g Condy (BT by ol (a3l ezed (5599l
lacyl jghiie ¢y bl oo (T S0 Cger «yb) Al Yo g (Ludlo)alluw VY (ko) o3l 50 0010F ) Ol puadd (g 5lu ) LSC0)
(39T olo dws ouuisd yluilinw] 35k as L Jao 3 oolisw! b g 352 g0 (5Uso K| Ky giuaw 3 o2yl sl 5LBOSIS oy 1 b
YAV G Yerr Jlo 51 (MODYYAY,MODYFAY)SS b slolanlo yglas anliane oyl 5o .o GLil diges olgieds (595 9 (o0
Gl AL (e ()T ool Sy hagedl) 9 (ot gl wiled p3Y Sy 5 B3I e BOT 6y 5 Bl
A il ©jgod (BLS Gide cuodlw (a9 (AL Jbg Cumdg a3l (aled Lulpd b sl b sabs lailow!
oad @Bly Ghomiwwdyge lole o 10 GLiS gl 8,5 5,8 dglio 0)g0 (mdge euizmw T3 o)lgale yglai SwS

— 0 Jold 1) Lgliw! o) el o y0 B 31 o 9 0097 lled Lyliwl ol (B cunnd jo (Sl 4y 9y Wi () et
b @yl axyo Condy el b Sod i 4 a2gi b ol o tme sHlol Bl 51 cud ol Olypudi &g 090
A5 B, azl (g o0 (iared Cuwl 0392 518595 1 LS LA pilu A Conud (598 (Sbmanod jl oud 3 jlailewl ()l S Ls
31 oolisw] .ol JuSis ialy 6y Y Calils glyls condsl asLi JUS 10 sud b0 p s asli 9 wdge ypglas

291y (ol G g 00900 S (JLuSLis Co pow ool g Sene 4 Wilgi (o0 Jlusiis b w3l Jolo glaaids

WS Lyl Sl ol i1 ghals

o8l s Ll Siaod 590 3l iz JLuSiis 1 guudS oy o9

Email: a_badragh@pnu.ac.ir (ot odinugs


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

momdge 0)laale pglal (e by JuSis Sloj (6 (Sined Jolo 5 (oin \Al

doddo
b UL et 5l s el 05 LiT 5T L 5ls 5l oles] a5 Cenl o Ll o 5 Lol 5 JluSas
6‘3.&)5;;—‘ Ll @Lo) 5)50 sS.) 9 (Mlshra & Slngh,“ ) Y) | )L.\f).ui; )-M.AJ éw) alises .)Lu‘ » FLR|
5 olazsl  cloin! ol3b 5 el oaiso] Glolis 5 adje o Jols pac el a5 09 o atiS ole e Sis
Vsors sloj dos 0,90 S (b 1o (5L SgeeS Jol> JLuSas (Zhang,Y Y V)sls Jlis 4 1, lasedens
lea.:.’z.cw) M ESJ L.s‘ 9 La:oj)f ‘ ngu.“:ﬁ fﬁ 6‘)" g_)T uLa.o.a LERge S »)9».05 U"‘"\”’L’LS" pravae L: J.«:Bc_ia
5550 dilaie 5o 50 (55,0l 5 of @lie p i)l GRS 5 JUSaS 5o TV Ko 5 (L) 055 s
ool p 5l (56 el Sl Gl ey ol @l @pdied OTALGLGee 5 | 553) ol
Cnpodes JluSis (Cheny--f)o 15 o plml mhaw OT L Jolad § 5,05 g s (3,b asile (So5g0g 000
» aS Col ‘5’.».,.]0 6‘4)»)[} SJL.S..M>(LIH et a”,v'\\);\;s‘c odua g Coow @lS.c Slosliw u,uLw‘ > ‘) L)—‘
ST bl 5 5T a5 SlaisFay wesl m ) sy ol S5 oo il anal> claml slaacs 5 g3,5laS wlail
Sy Jsb 5o ol ity cod colis 5 0255 Job Jlo (i B ole fpyaiz 51 ol (Soe T polas o polas
@l JlaSas ol ) jekaie (Bhuiyan, Y+ +£) sgi o (ule! yiin o] Giab a0 5L JJo et 40 iS oss
ablio sl canlio Sloladl 3l jshaiods 4l G jo JlSis SLdlaa axwgy § Dol plgs 31 plSgy Oledbl
S 5 28,5 oo plonl oy O gots JLSas Julo Vgene 41335 slaans o .ol JlSzs LiL; T L
atein sarls G ey o JlSis oS Julou sl Yeo! (Karel etall, ans) i o asls o5 Jlos o
Lg U‘j"(ﬁﬂ |) c&l’ GLELPLM: )l oolazwl &5}&.&.’ Cw! 6)5}.0 )L\.M.J S 9 g_;ﬁ.'a)c le.bo)Bb d,‘.‘BQ uu..x) 6‘;!
byl 35,5 i o b swlidles sl asls Cedls )5 e 1380 Jlo Lo yell a5 Sla asls
Goslod ) oolital £4,8 (SIVA,Y T AYALS o Cu s JlSes dos g Cush, (b ol aile swlitlen
4 oSy 00,5 ail ey (2LS gy 5 Sledbl glgl jo ol o plS 4 JLSas b gl e0l ot
(ISt £508 il sy slolsale (slosls 51 oolizal el ¢ ey Carmdly b (slolsmle oMol 3,5 6, IS
25 695 a3 slaans o WS o @ald 1y il J) o Sgete 5 JLSES 4 LT by STy
5 olS O Slyios cope zrhw slos (LS sl asls L lagas a5 ol susiasl)l JluSas b b alal,
JLO)J J@L&U su;ﬁl..f u*‘-“‘ﬂ-‘ w}l.w ‘_;QLS wy mg ODL“J )‘ JJ‘;.))L& LQJ.\.A )‘ L5>JJ ol ol.:f Wj
as oty (Gu et all, Yo A) S5 cush, msLo(Bayarjargal et ally--5) &)l> a0 Cod adls wad
odimiw Oledbl I ol dsllas jo g, o0 B4 JlSis b Oldllas jo gousin slrosion o)g !
b 5 e glawil xals b jwdge sdisiw 500 leosisuw b awslio o 1) ol oolatwl wsdge
o= Yoo Jle gyl (Ceccato et ally- 1) el powlin JlSas 5 o)l gy 0sall cwnblieg 2SI
e JlSas b g obs)l Hshear o Gledlbl 51 solatul waizw opl 5l sle,lsale slassls oydgl conS
iz dJGLA 5o ‘;w > u)Ua.» Lg‘)" w090 Lngoob > w dLmuvLu )‘ g aolo uﬁ)f )‘}5
g ooly e )dPark et al, Y Ay Lo Slaessls sl o (Caccamo et ally-v1) cul oadasl)l 58T


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

VY Ve ey oF o)lot it Jlw o slanone Sl ble L koo 4, 5

Seslasl L (WWA- copallazlys 5 ) o)l o 9 CAlwesabi, Y+ YY) (Murad et all,Y«) V) (V- -2, Ken
s s w0,S JSas Ll 5 b)) 4 pldl uose ozt ysla | Jols sobdmlne suaie sl jasls
505 ol 53aS 50 el celie JUSAS prand (sl sdizmins oyl SAEMLT a5 el a0l (Lt o] (sla gy
ol 45 sl IS 4 088 xesb Lyl g olilinr Condss 5 o Glilil o aaz oy JluSis
Jlg8 0dguze ;3 Gl ey 1 ey 5 5 Caally Cal Bl Sl ooy SljgeS ol b b Jlusas
SPL gz jhas o JLSias aiS oo atine joiS Gl |y JSis glasaly (o o )l 13 Slle
bl ;o aSul 4 axgi b alloe (dome galsr Cuadles 5 Cotime wagd 5 oLl (SB (g9, 03,08 Lo
Jelos 5 Ghomiw S92 90nll ol 4285 S0 o Jlos cpl (b jUasil 0 )50 Lasgile 4y S (B 99005 anlllans g0
Lol Sl 65950 6ol Cupae 5 Siyaely (@ldlar e Sladilmisa s oln Jlsis Gl g
2 GLsas L)l s ol @l | psY bl 90l i oy Ll a5 alies cal & o (g iz
Er290 9 stk SLM (n o0l (JlSis 005 (Gl mie sl Wl W)l 1) (ool sla el LS
odady ol @ ol Raegy axgi ol 380 )b 4z ST el 0o (oS 90 slaatsdS I gl g sl
G dedee Loy pen 0F @ by sbasli a4 arg b ol o)l sole Sl e et
4 gogh o (Howitt et all,Y+ Vo) 51wl )le ,ol> jiogh 9090 o)l A2 5 o5 sla gy
2 Gy BT AT Wy 4l cpl @ g By Lo,alS g5,0laS  JlSas BT solamdl Ldsdsay o
it Fhe ju (55,9laS OV game Cuaid p aS GlaigSa aiien bles o) p ) slao] Cosgasa sl 3blie
i g 5 ylans oS po aloz 3l oagay ool iliee 6T o i |y ez 0 (JaSii (Limgl 4o (FAOY-\T)
JSias (Edossa, ¥+ +9) 0,5 Ludoo 1, ploz eans] Jlo BB Yo o Comar lSe sloulraly > 5 doxd
byl g Jelodiony o 3,5 (o) p ol o lailinl (8)L JLSas (a3l L) (ool 5o Bl ailssg; ads> )
JUSis oy g5y a5 ol ol eadol ady o @iyt 5 owlidlen JLSis clboasls o
55 sl 55 mlitlon JLSas olayg, 5l anlecin b aSilio b i pSoilail oSl yo Sy5sls,ien
G2 gl 50,5 adlhe Lt o, SSielg,ane JLSis (Shaban,y:-A) o)l aale WY LY g45 g aos 0
YALYY sgus s Ll slacoled 5l ).;L.,o &S s ool g bailos; aile ol a5 wols lis 4
(S g oblb Uil g B Lide) WS o b Ll slacalad j aS a5 mlie g wlansls jralS ws s
1y Gy 3T g sloypiS oplioss, aslsz o JLSts BT .Dinar, Y+« +) wilazdls (zals aoys V8 B )Y squm
10 s, anllls g ganainb g g oSz ¢ IiE Sle aasd o JULil ol ol iel; SV game Lidy Can
o5 e 4315 o] 4y s 45 45 e a1y plowl slo gy 5 Ll Slallls i
Loolasle)S adhaie )5 (aLS idg Codle 5 JlSis b @ cragn 0 (TGS 5 Slals)
5 Cosdd slai 45 sl ggige ol oo nlis imgh il WAy Casat) lojlsnle pslas I eolizl
15 OYA8 e 5 0jer) ailice Jlasis Ll @l B 5 ps¥ colli )l sudasle loasls
alllas 890 5905l pomin sloosls 5l eslitul b (55)0laS JluSas SBe 5 Sloj (b plye Cou (ctag
o8l bl b (Jad elide )3 (LS by Cumdg (a2l Sl Jol> @l S oo ol iz (655 10 b


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

om0 0)lgale pyslal 5 e L“g;l"‘“s"“"’ @L‘} S M Jelos 5 s v¥

Ao, Ol Jlsies gl casr alh nie patls ol a5 slasgSa o o i sl eogasce
—ooly oad o laibiwl 5L el sleslaiwl b qggo, lul iz liwl jo Yoy e B YA9A Jlo b (VWAL ,988)
woandyee 1y asbeds g il S sl wlids o JlSes TRMM ojlsals ailale slaosls 5 oy sl
Slojlgale 5 sy JSis laosls o (Sop (Soad aleSy wlide 10 j2as a5 oy lis s wssls )l 3
2 el s o JlSis eloizl - golaidl BT ) plyie b (gl 0 (TAT (5)505) 318 092
5 it golaidl glaasly yois p (JSis o5 ) o ool @ ledol liw g 635 00 (i slaling,
SroaSly o ) 5 65,5laS Sladss 2alS 8l o i (solamdl Glaatli o 53 5 03 e eleiz]
5 Ol Ay alsd 5 ol slrossdy ylo ilen 5o JLaSis ol o0gy 488 Liglidly i1 oy ity o sloiz]
ey el (oo Jelse 5l 30wz (] g8y .zl e BT jaail agas (305 5l 56 gl 5 o Y
dgo slaosy (wiig B bl e g Sl Jhasdl (agee (B0 izl 5l ol o iy, s @
1 oty glagss lidy claaian pglis b g sbml ,o Lys mhe sles lid glags,leal lid,y clo sl
5 wlblga 5l pel JLSas (VYAY ¢ lgasl) acws oasay cpl olas; Mo o St 5l bl (25 9 o6 slaols
Sl p 093 5 e 8 g paditne ol 09,5 93 5 )10 (reb UL (e j0 1) B (0 5 B (STl e
ol LalS dapls slaw LialS giysliS Lobl ialS 5l wiole peiiee cladaly oy sl 9,05
Lo sgmpisl Gl da iz 5 alye sy GRS ol mlio (2alS s sloas s (nalidl g5 5laS oY pams
(=) ) Card (1alS (s ylaels 5 (55,5liS s o delye hals Jelds 5 eeitesyed BT (n et 00
slo i3l 5 sl ol 8 sl S asoll (05 4l iy, sla2le il
Lo calizee olul o o1 555 5 iliea glyil @ 4255 b JuiSas anlllansiins 050 5 (ae) Coni ales 5 a0
g Jelos w3 o Lleo S (oo jo 1) (ilidee ladins vy 5 0 5 (eloizl Lalyd g olamdl (g5,9laS ( ano
Glio glia o s JLSs wllle $lS 5 (ol slodin) (JUSis (Soigly s 5 sl )
Sg 0 o)Ll JlSis Ldow sl o g,y 5l egie dcgemme 4 (VWAY ¢ lgasl VYA o0l 592 g 00l s5le>)
sloosls o slais, 0l el slagsg, cgblie o (s aslllae slagbg, 5l Wil )le Lap)T (i o5
Sloghy, «Sislsdgesss Sledbl Sl eslaal slahy, (Sehge) e ol slagts, oSk
Jolos 9 o2k, gl g la by, p piien oS 23T (gt g JUSid Sla Ll Gnd slaghy; 995l tomins
b arg b OTAD (S8 5 6ys) o Jlasis Ll ol Slshd 5,15 wanl s sorll oS sloosls
Dol oS Sged ol AgFnl Gl e a8 Splonl ol Buiod (sane)yd &S Su cnl )3 eade L) la eyl
SO odd A SIS imiws ge slajlae wyp poodle agh cnl &5 wlioe dshe (nl yo ol gk
=08 5 5l (S a5 ol a8 )8 0 0 MODYVYAY, MOD)YTAY uole slaosls 51 33l e opmion slo g
oS 2l O e gl sled 5 (BLS gy ST woad b Gusle b LLI )| o o8 plaeSTagn cn
5 Cowdd) gloodimiv p oST iy i la iegi 50 a5 o0 @8 o 3 solitulsge ailale &g
Ope ys03lutmie il Gleds) Sl Sl guyp lp gl il S0 rizmes (el 00g o slac L

S glalilinl 4 axg b a5 Ol a0 Candg (a2l g (LS b Cexdg (LS Gile Cwdle asli


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

Vo VEe el oF o)l it Jlo o lanome Slble ol koo 4, 15

ok aPls 5l S e oty (e Ll g analie Cqa oo (nl jo D 8T 0 gy oada]l Ll g
o) el ilie (sl )5 (sl Wl co argB s 45 0,5 ooliiul (g ymy Ko ety 5 00 5l
5 il plais] Glaz g bl Coeal T lalins 5 mole slaools sl imgiy ol 5o w8 5 ooliuals 5o
Flae o954 mails a5 wiilay 1) )b ol Gighy Slaal 4 o) Gliwl) jo b 4y iy Glaingly aslol
w20 )l (o 9)90 |y i e Julge (oaled Suled)s 9 plubid |y JLSas b b e
Sy (S Jlod g Ghoiw pl tagh (S Sus aalllae 3550 £9dge Coeal 4 azgi b Ll cnl o
—ot oS B aels o oad oIl ()b (cedlll GaSliy mdge 0)lsale gl (e b JlSis Sl

sl

)U&j)’&éé‘é
axdlbio 3590 (2 L8l yaor g pold (I

b agdo Q@ gax,0 ) o 15dS 008 o> 50 @ eshS VFOYY Colun b os,lisng Jbw )z bl
Ot oyls J13 (3.5 Job adBo YO g a0 0 U asdo YA g a0 ¥4 5 Jlod oyc 4830 FA 5 a5 0 YV
Py ArBYY gax o Y U aado FY gax 0 Ve 0 a0 ,iegh S Vo PVAR S0 colase b lisl (pl () haol
Cawloads éslj ‘@9";)[@“‘”%(})‘“ Jg.‘o 4.&.\.9&\“\5 a0 Od Lvd.ﬂ..\.s.b V?sb)o 4 5‘5,,.....»‘&:}(5”.0.“
9423 YO L aido Y g 4z )3 VY (o (635 70 n95 Syglme 3 9 0515 9 5l (slwosS axl) w635 o L]
b bl oyls 18 mmen )3 Lkl caai 51 (B8 Jeb ax,0 O) U addo OV g ax 0 FA 5 Jlod 5,c 4235 YO
Yoo ¥ 0) G bl cnlical 68 10 1 5550 5 008 @Bly 15257 55 50 55 gy ok VWY Joleo (s L
S8 gl b a4y Cos Jlads e a0 VO YY 5 YO VO 5 s )5 Ll al 4 coed 3,80 Job ax o

o N
1
¢ /
¢ { N
N Y = FWlbe Ggai s Oliwl
aallba 3550 03933 LK
- L (“
Gl i N 175 350,
FE
H
H
) aallias 3590 53930 s
g
(5=l go33) J3e g
[SEITEIRLE
(SN IO R N r§
]
[SERIEE AN f
@YIF-VOA. ‘%{;’; 1
- 0% -Fra. Y :
0 170
T T T T T -;
3
o 200000 400000 600000 800000 3

axflbo S )90 009dx0 w.a.i,o \J&,},


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

momdge 0)laale pglal e by JuSis o) (6 (SKined Jolo 5 (oin g

W e (@
el (oS lmosls g 5153 oy (e Dlalllas sy 3550 E9S90 g Altae Conle 4 axgi b Sl Biio
3579 3l plabl Jdo 4 YOIV B Yoo v glaJlo 4y bgspo 155 oaizmins Guidge ojlsale pglas 5l anlllas cpl 5o
9357 90 Sollins] St g 5 ()l loosls () 2 b dmy al> 5o 3 0 oolitul JLuStis 5 Jlo 5oy
4y alo e 500l QLil digel Glgier (g5 5 o0 JasgDole an osdio bl (33l (sl Ja Sl ool L
ol sl b as asley ol aw (nl o olS ide codle 5 Sl ax 0 Cendy la asli anylie
o lsale sl 5l osliiul b ,sS0e slamsls 51 S o jslaie onl sl pd aseie ole du b o o asls
— el gl sl cas ol ol laas L cpl ags oo YU Cand 10 a5 aiad aisle 15 sdizmis woge
ol sl = ,l58le 5 base o Extract Values To Points 1yl 51 cwlislss olKiws! 51 G ,e sl slo,lsale slo
Lulgy jhoslinl b (alS by cdlo 5 Ol 423 Sumdg (S dg Caxdy pall ad 4B S o
15 saiztiw dge o lgale 5| anllaes 9o dibaie ;o LS jidg Curdg 5l @Ml sly .0 o0l drwgs (F) B(Y)
bl 5l LS Lide 5l ole ablis os ansliS alS ide a¥ oy as byo 5l eslinul b .os soliral
@7 9y 3 (BLS Ghbsy pai sl pasls ol lade albisl v e sl bl (alS g )b
Vool A ol Coliye a5 85 15 ialejl 0,50 il slaailin] v jslate cpl (sl ol solaiul
Sl 5ol VY lpdol lial 5 Sl YY sl % 5 oo ciysl s oo (Sl oo g Cote
Oloslo alos 5l el Yooy90 gl s)lte Sl ez gl Sl elal Vo5 o8 lil Sl elSsl Bug3S 5
STz 38 o 5l wog oad ganail ST lazme )3 a5 (gloodls (B3loy cuz )T 4l 58 oulidlse
ot g pS S odls ey (S 35500 j5liie 4 (rizres wl 48)5 0 ptr 55l ey Sty 5
wols jodome nSe o ty; ol (a3l ganay pelitea asllae b o aps S eslatul s
ooliuls g0 Sla gy Gt 5o g 285 1,8 ool 50 Koo ;S la s, g sl (sl mlg cslabezais
Laosls (T b Gillas 5 030,5 SLl (gaasty Gy oyt Olyieds Sl 5265 T (2lingys sl Jlade a7 (o3
sl d Cod Sz S wm sl 2liosye Slagby, s (bl 5l eseliwssay mls (pw) 2 b diad ganaiy
o 0)90 ¥ cenlin (g Olgiedy (hg) cul Bl WY by las | 5268 sl ke (2biygye slaghs,
613 (e 318 Las (sl il oo (ool (el anels potipas (V oGy, ple 4 S (b ez i ()
30,5 3,905 JuST 158l o5 Jase 4o Jlo S 5 olo aw (sl p-value yolie .o ooliiwl p-value jLas ;5 oy,
o luslinl el a8 SISy Wig,y gyl gl b/« 0 51 man b +/- 03] e prvalue o asdlas 5,90 3blie
5 Sl il wielli ()] dsloe &5 Wl e jlediay JLSis Al o ol glogasls I S o)L
lp Wbl (a3 ls ol .(BONACCOrso,Y - - ¥)ceul aslllans g0 (sloo,g0 (slp Sk polie Goehs e Gl
py dolee &b 5l asle cpl (Tsakiris et all, Y« &) ol oals &l Jloy o JlSas ol g e
(Valayl ). il oo apsloce L5
SPI = (Pi-P)/S
e Blmil S g 5lais 50 0599 lp sk el 5eSile PS50 0558 50 (Bl Jlake P T o a8

3w &5 0gd oo oolawl )L sosls il gl LI aien e aled ol aulne (gl il )L Hlase


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

Yy Ve ey oF o)lot it Jlw o slanone Sl ble L koo 4, 5

J o 55 ool os Sl e tls s & bgiye slagiably ot 5 p3Y (slaonlins b
b Jgazr jo a8 Glidee Gla IS 4 (Fush,y Cundg o Gloj ojl 5o 40 el s lailinl (1)L atls ke drloe
355 0 fogd ¢ Wl |

a3 jliliwl (B, (a3 Le bl p (JLuSLis 0,98 (oo alb ) Jgu

SPI JKis at
SPI < v o JLses
XZ=SPI= o s Jlsas
Vo= SPI = Lsgio JlSis
A=SPI =) Jbeys
VESPI = o bogie Jloy
Vo= SPI = v aas Jlo g
v= 5PI s> Jl s

Mckee et all, Y33 51 &5 4 VW2 San g 050 aie

Oyl a0 g oads Jloy 2L idig Sols aSli 5l ol oS 5 lulp ) LS ey cadw asls

(Yd.]a.)b) ] 03 00)31 J.J..) B )55.).& ua.?-l.m J9AJ5 ..)5.4..4 ° C‘)?LAM‘ Oy 6.‘4‘.4
BANDMATH: (+,2*VCI)+(+,e*TCI)
loo @ onls bos L;':')|).> Qb bl g &l az s Cunsg ua.'}L.i‘):YQ)boa.?)ocws@:’»L&

e ol Saiis o
BANDMATH: 1+ - *(( BTMAX- LST)/(BTMAX-BTMIN)) (Fakal))
polie el gyl Jls o Gl g (¥ wil) oles o GleoBT (&)l > ax,0) polde akly pl jo
el Jlade a5 WKe Wl e cans & Jlo o slp Sowglys seads <o glaesls I BT (glaieS 5 aicin
ol JoSs sl Sae 3 BT Jlaie o 5eS ol obe ol (6l BT sy g0 oo Voo 4y Ol > ay0 Condg
el 1853550 Jloo 53 05 )l (sloa (gouind (LiS o) jho 4 Sud5 Ol 4z )3 Cundy (Pl oS polie
Sae 50 BT jlade o pidon ply Jlo o BT o) oo duoy0 jho 0 &)l dx )0 Sundy jadls a5 Ko
aloe Do Ysb (BLS higy polie Sl glaels abssy T LS Ghig Cundy aSls el JuSoy sl
o5 polie ol o aS sl Ve v B v 5l ol idg Cundy el polie aiels 45 5956 4 0gd o Jlo g g 00
Do (oo S o yd o 4y (BT Al Cundy APl e oS Gloy wes oo lis | (LS i )yl
Somdy Wob (oo Sudp Hlade (p il 4 (ol Abg jlde &5 (B 5 el SS jlewy oo SO Sl
bojl 4 o)lal (g0 (2 Sloy Jelpd lp (LS Lidg Candy (aPld o8 polie wbioe Sgnp JluSis
(Kogan, Y« + +)ogds oo iy poi b3 alaly 5l aS o)y JlSis
BANDMATH: 1 + +*((NDVI-MIN)/(MAX-MIN)) (Falal)

\.WEGETATION HELTH INDEX

Y. THERMAL CONDITION INDEX
Y. VEGETATION CONDITION INDEX


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

momdge 0)laale pglal (e by JuSis Sloj (6 (Sined Jolo 5 (oin

YA

42 ) Cumdy a3l g (LS by Candg (ALS by Codlw (a3l olwl pr (JLuSLS 0599 (g alb . ¥ Jgu

Bhuiyan, ¥+ « A 51 J& a 1WAy on g puite (L taaio &yl >

VCI&TCI&VHI

Sl ous

VCI&TCI&VHI

Sz oab

Ya-v. /4 by <) s Jlsis
Fa-f-/0 bgie Jloy Va-) 40 wod Jlsas
03-0-10 wod Jlu s
Ya-Y /0 Luge JlSis
>5 s Jls

9 Il 5l b (2LS bgy sl Gblie ais Cuz sl 00 5S 05 eals Joy Jolis LS asls
D3 o S g bl )8 ey mhaw 53, 2 ) (BLS Sl Camdg asls (pl o)l b Sl 6)le Gble
g;“’ltf Oigy 4y by St goae sl o), aib o o ) G-y o GQLS Oidigy paxll goue ooyl

(Rouse et all, YY)l alS jids s Bblic 4 by o Ol 4 o3 polie g a0 go0e 53, g 05T

a3l el

[ 1
| MODI A2 H MODI3A3 |‘ 2000_2017

. sl ] ExCELL |
Silsslsb [
5y i (5l 015! [+ s osls Gty
ENVIS.S

|\.11lu|.\ CONVERSION TOOLKI l'J

LAY ERSTACING I LST NDVI J - » £
st Jpad I ARCGIS |
M I,\uulmml X¢ m.l.‘

_ ‘m-nsh\l ISTICALANAL |/s| |x v Pl ,\YDM,\[
[EXPORT TO RASTER krigi

St axlllas ogeebo Joo .Y S

BANDMATH

RESIZEDATA

adllas o e jsbay DL 5 g)l5e @ilie ozl el ) zolaw slod 5 (BLS lgy aslllas

5 2l yolie b LS Glajids b gl blite bL) 4 29 b 0,800 )18 olidln sla JluSies
o polic i gyt s By 31 il ke alsh 5 o Ll ot 53 (oo 51 lgise Lol anlliae o ol
sprm 4 22l 3 ol 55 on Ly nlS Sl 5 455, Wl e oo Gl b 08 ol Lol sy 53 (oot
5 OB Jsb 50 (S wad Glagi ol 99meS popdle Sis 3blie ;0 09d oo lagbla 5 &lie (58 el
So % 92 (o895 Slagll ()5 6 g (Slgl2 p0 et Sl p g SiS leeyed el e Sla S 5l e
o 5 eni s Sl e 5 lie 058 (xbi ol r (SB Cagb, 2 bl 35aS g (on sl aiais
SE Cugh; Cundy 65) » bows 350aS (nl iie obisS Sloj (liie ;o 535 0 J glitte e slagebiie
Sl 8l cou ol g 00g 0,63 0 g0k polas 5l Guwe obiS Gley wlide yo b JLSis 5 138 o il
ol Olpesd 4 s (65005l (1S Ty Do wily gloy sloo,go o JluSis a5 Jb> o aiil o slale
Cowd 4 zull el Gow 0ligS (s 0,90 51 yiion Gae wily sl 090 b IS polas ol ais o lis
eSls ol aus o0 50 calizee e @jei b asls Gl (YL L po0lie &l azp0 Condy (el ol

Al 5 ol sl @sles s elugi o8 raw mles Lalyd ams oo Las 1) lapbin] Gilises > ls o allu VY


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

va Ve ey oF o)lot it Jlw o slanone Sl ble L koo 4, 5

eandls ol el s lgs oo 1) apliwl )0 goie alS jids b sle o) 9 plode sl ole o oL iy
o)l leo b wsSae bl g Swi)b b pediens bls )l ( 2lS iligy p Jl08 50 losny flgreds ( JluSas

Iy adhie oLS iig p JlSis 50 ol gagad jlasl b ( Sl iels 5 Lo ilbl b Ko o jle

iyl i 4S5 ek ol ol Liad asdllas 0,50 sloplivl o pgas Jlo jeis o b i)l ool o .culls
i3l e e (Sl Sas bl 25T 0k g S o0 A SV pazme 0D 090 )0 4 g Jle 9 ded o
gy yle Sl g Sley a5l o i b YL sekai o 3l ColSs aylid ol acil se je, SO0 AVl slo L
E889 ° or bS5 Shgiw Jalse (AB was oo (LaS aalllaes ge blie g j5u5 JluSaS ol

la. .‘oLu)‘ B u).c )‘ ug.’afo 6[&0053 39,9 r:d.c la 999,9 g 0992 u.ll.c ddlaio B ud.m.\...l.v 9 C)J./aotfﬁs le.(b‘sll.u.&uo
ool 095 o uge |, dilate g 55 jo JLuSiS £odg il e sb,o 55 Bl logas 5 o) slasl 5ol
sl ol )b o ol TeTeal e 4o &"B]J'é o5 Wigd oo Clilo (S g B oSl o a5 sl
3 oae obisS jo g byl Jdow jelaie 4y alS il slaasli 1 eslatul a5 ls (lojlgale slacsls 5l bogy e
wles s &1 ol 350 o ailate Sy o 5 T By ol 9 e Jy s oy oY S
sl iig bl 5l S 0 ple pay wilhie SO0 bed Gl g (5,L e 5l cnl ol olS al, ol
e (ghie Olrti b g (AL olas pae Jds 4 lalo 5l (B0 )3 9 0092 )10)9% 0 (295 05 5l (o0 5 K2
pos Egdge (nl 4 axgi b Wed oo oS 50 e G5 g Jelse (nl 599 2 5 03925 1093 5 (I a,
@ aS 0gd oo bl o b JlSis obul coge L)L cuslio byl olas ) pae Lo 4 (LS 35 i,
2L slo ibg 00,5 0 wgmime ISt 45T s lp 295 il Gl elsale polas sl soliiul s ue
Ol Gl lmal 5 (condBl Lyl 1 s 9 2310 (gl ooz Hlaws (559058 5 LSl Sis ans § Sis 5ble
Gl saizmin aliwg 4 oad cod Sl e 23,5 1E 15U cou a4 alies cpren il ol Loy 5
Dgd oy sl o)|9.a:Lo

Ol ! soluws! 1o SPILTCLVCILVHI slo osli polie .V Jous

JUN MAY APR
s_i:...n,.......: cli.‘l....ﬂ
VCI VHI TCI VHI VCI TCI VHI VCI TCI

\RRT4 YE Y#YA --.YA N4 A\FARE FANF - £t Yy.sa Ya.s Yot - YA STy
YAXY YAYF ya.yy EAPRN AR YANY OV.YA R4 YA.- ¥ YV£0 YASY AR ols
YOYA Y#Aay YASF -..97 Y P8 OANY -).y4q AAAR Yoy Ya..¢ —+.AA oglw
ARA R 1.4y fr.ve -V Fe¥q fo..v Yo.b A ya.fvy Yoy fr.fy -+ 3%y
YY.YA Yo.. ¥ YEYY ARR INEN ya.av £a.0Y «of YYAA Ya.vo AP AR \.2Y S
Yoy yYvay A - ¥y A Y7.0A 100 -..AY YAYY YO ARG - £y olds
Yo ¥ Yovf AR EZN -..Y4 of.yYy .00 FVA AR YY.fY ARAY YY.ov AR OleeS
1.5\ AR AN Y#AY -y [NR4 AR AN Faxy (44 YY.se Ya.A4 Yo.xv -Ad olais
YY.A¥ Yo.f4 YAYY ... INEN f.ry Fa..7 -\ ¥ Yo.\0 Y.ov Ya.00 --¥f oLt G
YO.5N yayy YY.Xo Y.Y# fo.fY A\t AL #f.24 -..V¥ Ya.YA YOy YY.£VY VoA EMore
FY.XA ff.ov AR - A 7¥.A0 ov.¥ ey \.VY Ya.fy ya.-f Ya.7v VYA a5l
ZoxA | -y e . qy < AY . qf XY L XY < Xf O3 7 (Siad g



http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

momdge 0)laale pglal (e by JuSis Sloj (6 (Sined Jolo 5 (oin A

855 30 bl o] ;o SPLTCLVCILVHI b a5l polic . Jgus

JUN MAY APR
VCI | VHI TCI VHI | VCI TCI VHI | VCI TCI
Yf.-9 YeXo | YAA A feav | Yf..a AT SR Y£an YEAY | YasA | VY Sbls g 59>
AAAR .- fy.-f - YAY OY.YY yy.aa =)V FYNA | vaxy fr.ay =)W obl FeS
fYfY | FRAY frY - OV \N\idd va.va \AFA )YV OY.Y OY.- 0 OV ¥ =)\ F obls
Yf.-f Yy.vy YYSfO | -..00 YAVY YYry oy.Aay -).YY¥ Yv.f4 YY.v# YY.Yo =)\ P Ol
020 | FPAY \AF4 «A¥ PEYA | OFYY | YYYXY | -).¥Q ffay | fv.fy fr.y )Y oL
YEYY YY.0f8 YYAA | --.FA | YAVA Yf.-v ov.of | -).YYF YYAY YF.Yo Yv.¥f =)\ P ot
YO.Xf YAAY Yy.ya AR \afas Y. £y FYYA | -VYY YADO Y¥.fA YY.£0 A4 yias
YEAAN | YVeE | va.of - Yy fyeo YEAY | £-¥7 | -\.¥Y yYvay YO.80 | YAMN -\ VP Lo o
YY.v¥ YErY | YooY -..A INAY ey FANY | -).YYF YY.0A AR Y& -V F o)
.07 YA Yo.Aay V.o¥ OOYF | fY.\Y FAXY | -VYY AR YYAY | YOFF | -V\Y Ao
fPAY £ AA YOAM | --.FA HAXY OV FY FYLY | -VYY YANY f.0v YOXA =)\ 459
YYAA | YooY Yva.-4 -..Aq OYNY YY.£A V.04 -1\ Yeey | Y-0) YAYY -V F £ yaons
veoy | ovex |oxe [ ooy [ ovaes [ oyeaa [ avar [ ooy | overs [ ovry | ovrav | o Sy 4z g
Ya.YA YeXs | YAy -.YF FY.XYo YY.00 £Y.NAa =)V Y. AP Ya.A Yyay Y] (o o) skl
fa.7.4 fv.ey 0.9 v.04 714y fYFA | VRAS -\, fyay | frAd | FFf0 | -)..Y JURAPRURE
YAAY | YYI¥Q YY.vy - Y fr20 Ya.A Y0 -\.Y Yyay YAS Yo.va -\ VP oL Gase
0.5 OYEA | fAA AR AN | £o7) YANZ | -)V.Y¥ OY.£Y | 02YY | FAOLY | -V piowPes
YAAQ0 Ya.87 | Y-AA | -.PF F0.00 Ya.AQ IARA! -).ya A4 yaan Yy.ye -\ VP RS )
Yo.¥7 | YY.V VALY - AN | YRYE | YONY | FYVO | -VYYF AR Yo.-V YAVY | -VVY Oble>
YYOH | YOYA | YAYY | - AV | O-Y | YFAY 70.4 =) Yv.Aay YY.FA A =)V F aS )l
YY.5) Y#YA f..va ARA oYy AR AR AARE -).YV YeyY YA VAV -V UL.....;T
Yo.07 | YV.XQ YANP | -o o ¥ | FYYA | YEYA | 2AYY | -VYF | YV YEAY | Ya¥a | -V.\Y N
Y.£q YY.YY | vova -..04 FAAY | ¥-¥4 A A4 =) YY.OV YAAQQ Ye..v =)V F ol
N T o | oee | o N T T

o ol oliws! 5o SPI, TCI,VCI,VHI s s polio b Jus

JUN MAY APR
VCI | VHI | TCI VHI | VCI | TCI VHI | VCI | TCI
YO..Y | YOYO | YO.fF <Y Ya.x YO.F7 | OVAY | -0V | YPAY | YO.-A | YVFY | --FQ o8
\AF Q! YYYY | YA/A | -8 | fYY)Y YEYO | VY - ¥f Yv.o YYAY | YVYA \FQ! ol
YEAY | YAAY | YYYP V.YV frya | voan FV\FF -f Ya.zg | YAV | YOrf < AY S
YVAY | YVAQ | Yyay | -« FF | YV.FY Yy OY.YE | -VFY | YIXY YVA YeAZ | VoY & s SgS
YANY | YvaAaQd YV.¥ SVYY L OFRAQ | YY) | oYY AR YA YAAY | YAAY | --0A Suds 055
2N BT o IR Y oy | oexe | s iyt Srad gy



http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

A Ve ey oF o)lot it Jlw o slanone Sl ble L koo 4, 5

Golte Jlro Jla bl ol ! ;0 SPILTCLVCILVHI b asli yolic £ Jaus

JUN MAY APR
&A...aw olf&.m.:»l
VCI | VHI | TCI i VHI | VCI | TCI i VHI | VCI | TCI i

YYAA | YVAZ | YYAY | - XY | ave) YL | YYOF | - OA | YOYA | YY.VO | YAYY | —-0F 3,5 s

YOXY | YV2Y | YAVYA | YAV | OVOA | FVEY | YRV | —-AY | YOS | Yiva | YAy e Js)

Y 0 | FPY0 D « YA FeNY 1.0 yaay v.-q A Fe07 | TYAY Y.\# K ,055

Y-.YA AR) Yo.ry <0 fa.07 AP PYOY | -+ QA | YYXY | YAOY | YAV | -- M OZ 9

YYAf | YYFY | YERO - Of OVYO | YEAY | PYAY | - 0¥ Yv.a Yass | YEOA | --Y) ool

Yera | YVEE | YAVY | —- X | 0008V | F-X0 | V£V | oV | YV.FQ | YOXF | YA | --0Y D ES

frag | fr.-a | fYA < AY AR A Yo.2 CAR f-fA | F- o | F-AF e ole,8

YE | oewy [ e S S« B WA <oV | ¥y | ooa S (el g

Gk g BLS Gide e a3ty oyl sl o (Seed cups (Mojleds Joaz polie 4 azgi
wy M.cj 9 u)b.?- Q)d M.cj ua}L.mps)L)L.xA M M 6‘)10 as ’/f; L’)")‘ W) ;)‘)J.JLM..;‘
9 ‘SQLS wy w.x.aj ua.}L.u J‘JJLJ Sl 099y ..)L)) LM)L)L.xA M M Ls‘)‘b as ‘/fq LJJ.J‘JJ Gibt.f
el 4 cad Je8 LB @L‘;J54:.;;',|o aslo 4w oL LT, GMMQJP a0 Corsg sl
Ol s BLS Gls Cunds el i ) ol 5o (Keeed o po Sul atils alS Adg Cedle
Sl il g oalS Libay cedles ali (oS foline Cote  Staran ghlo 45 +/FY Ll oad o il
U"’)b 9 g_A)‘JD- c\.?')..) w.x.aj ua}L.u w‘ 005.3 ob) L.,.M)‘OLM M M 6‘)‘6 45 ‘/fA L! JJ‘).J R
4?-)0 ms ua?-l.u.: uJ‘))LAJ MLJ@ OLJ) )L}L\M w.a M oDY ul.a.u.’ as '/a’ L‘)J‘JJ o o)‘JJL.»‘
5 BLS Libe Condy s 4 Cod Jod LB bl g anils asle an 3,L LT g (S Ol >
);‘).: 03 o‘)JJL.u‘ L)"’)L’sté‘bt‘f wy M..aj LPL»,@SJOL:AMM&U‘QJ </¥) lJ)J‘)J 03
odds o luslinl )b g Iyl ax o Comsg asle ol oogy ol Leas oliae Cuite (Sian gllo a5 /0 L
od Oyl a0 Comdg e lh plpln abl ge ol loliae Cude  Souon odims L aS < /OA L il
Oibg Camdg g (BT Jibe Codle asli 4 cond Jod b8 mls g aiils asle 4 5L L1y s mien
Sl asls alS

Gl 5 LS g Cadls (a3l o sl ole o (Steer o po (Dojlads Jpuz polis 4 azgi b
S laibiwl (5,h g Dyl Az 0 Camdg el (oF Yol Catte (Siacen lylo a5 S /YY L oy oad o laslill
U’“")L' 9 GQLS u'“"*’j" ms ua.‘>L..u | 0543 &l.;) L.MJ)‘QLQLA Cdo M (_g‘)b as +Jvf Ls )J‘)J IR
U’“’“’y u...:..aﬁ ua}Lw UJ‘)"L"' Ml.:u;a .)la) )‘QL».‘LA u.....o M oD UL‘“" FLRRYAW L:)Jb.w IR o)‘\.\.sLH.u‘
Sl ol 4y Cond Jou8 BB bl g asils anlo a5 L L, g yin Sed (655 10 olinl sl (LS
Sbhfwywmuvbw@ob)owwyw‘w‘b‘jbbfuwymss @way
u»)l.: 9 QSQL‘? ‘.}““""9" Mﬂg ua>L.» ««)L))L)LM o M Lg‘)‘o as /Y l; ).g‘ﬁ 0 O)LAJL.M;‘ u..:)la 9
9 u)‘).> 4> ,0 ma ua}Lu W 09 ‘)L')Gl"", )‘QL..’.A M M 6‘)‘0 as +/ay lJ)J‘)J 0 o)‘\.\.sLH.u‘



http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

momdge 0)laale pglal (e by JuSis Sloj (6 (Sined Jolo 5 (oin AY

ud}Ld u.)‘).sLJ ')“‘"’L’LSA ob) )lMJ )‘»)Luw el M RN ul.u.«.’ as +/q¥f L’ ).3‘).3 IR »))L.\.’L.w‘ U’“’)L’
@ S (Jod BB mls g andls anle aw (3L L 1) (it (Sned 655 0 (bl sl Ol 4z Cundy
ua.‘>L~u u...v Usj) OLA )Q M u.u].c w‘ 4...,..410 ‘SQLQ; U’“‘“"?" u...maj 9 Gbl..f W}‘ u.n)‘l...u ua}l.w
Wy u...:..aﬁ ua.’>L..u ‘.)l)) (59'“0 M 6‘)‘.) 45—’/YA la).)‘).' AW O)LAJL..MJ‘ u.u)l.v 9 GQLS Wy W)L.J
Az )0 Camdg arlh Casl oogy ol b saie (Saad sllo aS— /Y- L ol oad o lasbinl o)L 9 LS
w5 ua.’>Lw u—"r‘l*-’ ML"SA NS L_;Qa.c M [N u'.m.: aS- /A L’).s|).a 0L o)‘AJL».w‘ L}"’)L’ 9 k_))‘)}
@ Comd J98 JB gl g arils anle a ()L L) 656 A (Ko 5550 Gliwl gl @)l a0
Ok g alS Gidy cedle pasls sl ele jo (Sten o po Bojleds Jsaz polie 4 azgi L

O)L.\.:L».w‘ L)")l’ 9 L.':'QL"f u**-“’}-’ C,u.t..aj ua.>L..u ‘pf)lol,.u el L;:.w.m.m 6‘)‘0 as +/Y¥ la)a‘).s IR o)l\.\.:b.w‘
ol g Oyl Az Cunsg aslh el eog ol s olixe Cude  Sar sllo a5 I8V Ll ol
a0 g.,\Ms ua.>L~) L);‘).:Lu Ml;b.a .)l.:) )‘ome ol M 0iRY uLw.: as +/#¥ Lv ).3|).3 03 o)l\.\.:b.w‘
M arli 4 Cawd (Jod BB zoll g atils dnle aw 0,L L1 gyt Saven o8 oliul Glp o)l >
@wwywmw}hw@olﬁ)owwﬁwlw‘osbwwymsj LSQLSL)"M}J
é)‘\AJL&-»A)‘ u,u)laj b_Q:L.f W?" g.,\.:.MS ua.>L..u u)l.:) u.o.uc Mdb‘é S -\Y l:).s‘).\ IR QJ‘J.JLM.." w)laj
k)")l" 9 u)‘).> a0 C,u.t..aj ua.>L..u S| 0dg él.:) L».,.w) )‘QLQLA Cdo M Lgb‘é as +/f¥ L: ).3|).3 IR
A0 Comdg arli cplplo b e ol loline Code  Sicen caimo lis a5 < /VE Ll oals ol
s ol & o Jod BB s 5 4ty anle dw b b |y (it Kieeras o8 o] sy &)y
w}) W)Lw ua}l.w Q"" L}js) oLn )o M u.:).a w‘ M‘é GmLf u‘“‘“ﬁ" ms 9 GQLS u‘“‘“ﬁ"
9 GQLS L)’“'“‘?" Mﬁ ua?Lw ‘ob) L».».M.u 69.».40 L;'“M ‘_g‘)‘o a5 —+/v9 La).").: IR \))‘«AJL».MJ‘ u*’)l’ﬁ u’.ml.f
u,u)l) 9 s_:)‘).> a0 CMj ua.>l...u | 0543 ‘1,5 Cde M 6‘)‘0 as+/\4 L>).>|).: IR o)l\.bl:\.w‘ L)‘"’)l’
A0 Coaxdg arlh cplply abl se ol e Cude (Sar oaio lis a5 /7 Ll ool ol
el 4 s Jgd B gl 5 4l dale d 3,b b1, s lolian e S 635 5o olias] (8l &)y
5 M o o (?)O)Lo.w Jjb )JéLmo Qdxgl l) Sl Al u_wl.\f W?J Cursg g U;QLS u**-“’ﬁ-‘ o
Clo M 6‘)& a5 +/fY l.' )J‘)) W) O)‘AJL..MJ‘ U"J)L’ 9 GQLS U’“’“?” o ua}L....' O JJ)B] olo
Lﬂm)lommw‘gbbﬁ I lJ).")J W) o)‘..bl.'.w‘ U”)LSLSQL‘E u.u.u.’j.’ u.».uaj ua.‘>l.w 5‘1,5)‘\)[.».!.0
Codts (Ko oaid lid a5 /DA L ply ool ojaibinl 5L g &)l a0 Camdg b ol 0ogs 0l
(_g‘)b as ARE Li).:‘).: ol &)L\JLH..J‘ L)‘“")L’ 9 QSQLS u*‘-“‘ﬂ-‘ w}L«: ua?Lu O &0 ols ) M w)»o w‘
Md‘)b FLIRYI Lg).g‘ﬁ 04 O)LAJL.M;‘ u‘-’)L’jdﬁL‘f U"“"?“ Maj QDL..: sbl.g.)' WWM

oaimd olis aS /AT Ll ead o lalisl 5L g Oyl dx e Cassg el Sl 0oy 0L lolixe Cuie


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

AY VEe el oF o)l it Jlo o lanome Slble ol koo 4, 15

Gl Jow )bz ol sl Ol 4z o Cundy a3l nlpl Bl Sbj (L Sl Cote (Ko
Coxdy s AL Gils Cwdle (@l 4 Ced Jod BB mls g andls anle 4w (5L L) 6 A (Seron
odds o lailinl b g BLS ide Cudle Ll (35 ole 4o (Sied oy el alils oLS iy
WS ITY Ll ot o lial il 5 AL (b Caxdy pablh o Cuke Siaran shls & Y L
olas as /¥ Ll eo o laslisl o)L g Oyl dx o Combg e ld .l 00gs o5 Cude  (Siwan sl
Soran e Sl ool (sl LS by cdle 3L ol A8l e oS Siras oaias
Condy 9 Oy az)d Condy aPlh 4 Cond (Jod LB mli 5 ails anle 4w (5L L 1) (g ol e
a5 00 o5 Woyee ing glp g atils Sl @l lao,ge ;o )L Camsy ol aiils alS iy
@ g, Ny (¥5 9 oo iyl ol du 40 0l 8,91 JLSis slaasli gly pvalue jlode .l sogy coll S
Sondg | a5 (Ablie o8 blusal iz (lgiee S 398 Jolaz polie 4 azg b &Bly 0 S (o0 gl 1) (S
Sl S ) aiies SlasS ( SW)b Lide ghls wijls o3 JLSis 4 Cond (LS bg) srlie
350 Jol (790 5 Sl perilSe ;o (SLiansS Sl amil )5 a5 Sl (SW)L ggere il (S5 SliwnsS
Sar 5 o Satdge 5 Caz (LS Glagiin (S5 (e pees & aely @b5 e 359> U el
ooy ol 4 (S)L e Slelas )| Ol s a5 cusls axgs aub andl wslse Slb,> b ol 5,55
20k Sz 5 Ly eizen g Sgre Sl lse Cagh; 5 (BLS ilisy 5 Led aSh (s Dglad B glis )|
P Az 5 ke Dygo & ax lsmscl jolie oS sged plsie i ol aell il (ol 28 el 0
L o5 GlawasS 5 slager slaghlosyls 055655 lacadladyy 636 Slaal s (55055 @il (oS 5 <l
G e sy 2l slo i g Lilssul adis b slml e ls 1) e )0 35 Cuo g aiies plate 5 ails

il Ly el Sy g5 on anlas 50 (slailinl (ot pfda i3S o U, sate

Luia
RC
[ wetin

= SPI_MAY

Bt

Sl glepl!
SPI_JUN ot
pr—y
—ft-—s @D

B —

b S leala!
] et

L SPI_APR
+ /AR -
o~ . [:] ey 1
() —+da-aem

[ satr—s

[ -v-1a
[ R
[ RS

UTM WGS1984

o 3 fuilinsl 5Byl ASLE 51 ol JluSiis ¥ IS


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

womdge 0)laale pglal (e by JLuSis Gloj (6 (Sinmod Ll 5 (i

AY

UTM_WGS1984 i Skm

YAAVG Yooo sl Jlo sl o595 obo 6598l siminn o aslis 3l Jols Jlusis F JSis

aiat,
$ Soasier sleatiut
- () wetim
------ Y ; . | SSs GaSETCL
: " e Y @B rAr-rAs
@ rAs-ooy
) coA-sra
) sr-s10
Loty ) ras-vsr

) wtsn
RS ——

[VCI Jusits gadls b g sttt @0 vro-AvD
- ro-rry ) st @ Avs-nE
@@ rrA-rvy Jusis pasls VHI
@ rvA-rra @ rAa-rro
@ rrr-rva [ KiZadl
) vy -Fry @@ ) -roa
@ Fra-a-y @ rr-o-2
@ o-A-VED D o-5-00
@ o -5
UTM_WGS1984 | @ s-r-vas

YAVE Yoor s Jlo sl o0 oo (5,599l simims (slbas i 51 Jols JUnSiins .0 JSis

3 ” - | et s
...... v e Ko Sz GasWTCl
: o @ Vs VA
@ 'va-rra
@ res-rea
@ v -rev
R () ¥sA-FrA
IVCI Jusizs jasts : b S st @ rra-ovr
- rrorer ' O wetin @ sr0-vAn
@ rrr-rs AL oatls VHI
@ rey-rar P @ -
D ria-rre @ v -ror
@ rrs-rayv @ ror-ras
@0 YAA-FY L @ ras-rre
@ rv)-vraA “'@E @ rra-rvs

@ rvy-rra

UTM_WGS1984 128 kM @ rr-soa

YAVG Yooo sl Jlo sl Ji sl olo (5599w slaasli 51 ool Jlusiis 5 JSs


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

A Ve ey oF o)lot it Jlw o slanone Sl ble L koo 4, 5

ol b alale @liess 5l alS idgy polie a5 wad oo s (5905l imn JLSis slagasls mlbs
s390me oy dars 5o Cote loline LLI) ole dw o 4o aims e olis ey a5 sbileacad s,e3
ite polie 4 g ab e g0l Land (EalS (Staad cuyd (lime Gyd 5 gz Gybas 5 conl csaline LS
Jlie 5 Lodeinyl 1alS b talidl aiile olsa 5 O yolie & (Sl alS (ibg cuiS S j0.050 0 Suo3
Slr 38l ol e Fnte Aedpes g Wl oagol Sl 4 g gl plalSicnd QLST ik
g e yrie Sofolgdregid g (6 iimgibe ole)S ST g dw 4 o] S emp a5 Cenl lalS 3t slaan) )
5 051y OlalS jpam 00t ol Vb sl 250 5 Jlen b S5 olalS eaiaoglis Vgens lapasls ol b))l

RUVWI PN | e
Ol Az 0 Camidg u“"L”‘S bef gy Cardg agbbf g Ceodw s Q“’L"“ 6JL~.5.&.‘> o0 Egoxo . Y Jeus
LS Sy Cumdg as s Oy 4z )0 Candy (sl P b caodlw (Ll Sab
Jasl = 595 Joysl = 95 Josl = 95 sz
SLsas
B B B B B B B sl>
SLsas
VOAF - \Y.YY VVYA - \Iddd YY.XYA - - )
SLsas
£1.49 - £ AN Y40 - YY.YY FAXY 05 f 29N
Lge
TY.eq YD Y4..9 Y1 FY - YAVE Y.N$ AR TON) Jby
s
£4 Ya.fY AYA YONY \EY VEYY Y.¥q FYY Y.aa
bgie
s
Y5 AR YA .00 - YY.£Y 0.8A LAY V.OY -A49 e
- £.¥ - Y.04 Fe A \ SV - - - ol Jloy
Voo ro>

Uiy Candy (LS iy bl slaatls Sl esliial b JLSKES cln | S b seys V sz 0
el boye ol ool ool ooysl YAV B Yerr Sloj 0,90 gl Oyl az )0 Cundy a3l 5 aLS
03, ;3 do,yo YVIVY dawgio JLSis 00, ;0 ao,0 0F/+F ol lis oo ole ;o by 4 alS il Ceodlw
Slo plas Joygl ole yo slazd 518 wuals Jlo 5 03, ;0 duoyd VOV dawgio Jlu i 03, 10 duoy FIVY by
YIEA oy 00, j0 doyo VeV Fdawgio JLSis ooy ;0 aoje YY/Fal JLSis o) ;0 a0 YYIVA
Qo3 FolAY ol las (g ele o laid I 18 asah Jle i es, j0 ae 0 Y. g daugie Jloyi s, j0 as 0
03, ;0 doys ¢/ 5 lawgie Jloyi 0o) 10 vy YA LS 00y 0 deyo YOIN Vdawgieo JLSis oo ;o
il 318 wal Jlo s
Sloyd 03y ;0 doyd VIV ol las ool jo cudg a4 Ol dx o Camdy el bgye mls
ols las Joyglole o ailad 5 1,8 ol Sl 0o, 0 ao, 0 £ VA g el Jluyi o, 10 as,0 YY/FY g
YONY oy 00, ;0 aoys YV FVidawsin JLSis 05, j0 doyo V4Dl JLSis o0) ;0 asy0 VYA

Qo 3 VEIEF sl lis (g5 ele jo lad 3 13 sl Jloyi 0o 50 do o VIO g lawsie Jlu 5 08, 10 as )0



http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

momdge 0)laale pglal e by JuSis o) (6 (SKined Jolo 5 (oin A?

03, 30 do,d WWITY Jloy 00y 0 doyd YAV dawgie JLSis 00, ;0 a0 YY/VY ol JLSis oo, jo
ilazd 5 18 ol Jls 00, ;0 do 0 VEY g asad Jlo ooy j0 as,0 0wy Jlo

o, YAFY b 5 00, 50 ao )0 FYIQ ols lis ol jo cud i ay oalS jidgy coodle asls by e ol
Joyslole o wslazs 35 )18 ol> Jlw i 0o, 50 FIF+ g ouas Jluyi oo, 10 0o, YY/AD g Lawgio Jlo s o3, 5o
03, ;0 do, YV dawgio JLSis ooy j0 asy F1/A%ad JLSis o) j0 ao,0 VOAT ol las
ols lad g ole o asland )3 13 asas e oo, ,0 o0 YT g lawgie Jlu 5 0o, 0 a0 #19-(Jlo g
AYAC oy 00, 1o do o YA+ Adawgin JLSas o0, 10 ao o Fe/AAwpad JLSes oo, o ao 0 VITY
iz 313 ol Jlo oo, 10 ae s Tl davwsie Jloyi oo, j0 as e

ol @ bl @l e SO Wb cpl sl Sglite b aslis bl el o coslie a5 4Kiles
ods o lulinl b jasls b Oyl ax o Cunsg et li by Sied mls @) 4z g3 Lol oo ooliu] b asLs
ol slo e b e S o3l 8 a3l ol el 351 10,95 o s b & Ca 558 (Fharan |
o8l Jlusis (a3ls o (Smen Sloj ojl (RBIL was oo (LS ) (Sied (il 2oj0 ) e o
Gidn GeAFlE G Sute (Sheren 35800 iy Sl sleasly 5 oS ol lime slaasla b
el b el &l s By (09 gued ko couldl JLSis slomsls b olS O glgime 5 oLS
il oo (JuSs 0515 sl g clio by, 5 00l GLaS § Gdo 1) ISl &l 4z o Condy

€989 OB 5 Oley 5o o) Jlew g9 5 wilioe SiSaes 5 S Bble JSiw o fodes JlSis
o5 Jebos (51 Vol Cenl 03,5 00z 5 S e Slanlie bl 1) o £485 3o Laeas IS JluSas
Lin et Jol 65950 Sl St 5 @by slaoyss 335 Gund lp aFie (PSS 092y JlSis
a5 5058y Sgliie (yee) prlan &)l a5 5 LS i JlSas ST ol ol eded ol b @l Y o))
S92y 00Tl andllas ol s ool oy ] sleo Lyl ,s g alS gy Coogas 5 o ol aiile ilies Jalse
ol 3 lliwl )k et lo 4 a4z b @l a8l e YV BV oo slaJlo jo w5 Loy g Jlusas
@ azg b el oadogl asl o YWV B Y e e sla b o Jlo s 5 JSas oamsplas a5 addllassge ailate
pobal a5 GB35 axl e o slojlgale slaosls g oals ol L asle o YU (S S92
ke mls b alie (o gl anil e 1,53 5 St o pie g Gl sl YU 508 5l slelsale
B s (6,905l st o asls wols (Lis a5 sgy (VFAT) 5k, 5ae( Y AF) K amgo jamme() FAA) ) Song
dod a5 W 8 bl im0l ey Sl el mlbs 4l » (L5 )sbay ailee JSaS Gl o el
g Blg el g Sl 03,8 A 0)8 ded A Casd | s nad JUSis aalllaes 5o slaglinl By
Gl 5 Flys DVpame S 5 s el ametin ) slapluoliéss S Sl il Gzmen g9z B
b bl cnl sl 0é s


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

AY Ve ey oF o)lot it Jlw o slanone Sl ble L koo 4, 5

&L

Dy ey ol ollasl(rl Sl ATAY. JlaS ¢ lgal

ledal Gl ped 35 0 A laling) p y3l ams o JlSis el - golasdl OISl gw)  ATATLS, 55500
55 14 35 10 498 pla olRiSIs (559,88 ol 558 ilataly sliwl calds )l ol IS asbLl

Ol nms o] Gl el § JSis 5 slaesie VYA 0005 59> dumw g 1,2 waljg il

ol Jo > JeSis oy ITAR G55l i 5 e cdogans (o sbs scpmgms 5255 b 15,055 (SIS s>

Ul Jad Jsb yo ol (g olieid o5l 85T YA+ s amlyme pall Jloz dms 5 lSy ooy €l 25, o sablS

AYANYE :ONA L] Gl 5 2500 Sliiz .o yuons dilaie ;5 IRS-WIFS soimin ailejais sloosls 5l solazul
odizmi sloesls LIS byl MYV Lo, e 5 codl) ins, ails o yolS 0l g ol s eymm darms pie ool
OY-YVA(FIW e lormo (5 )ll 5 Ll (dung ) a2l ;0 5 ] (s405> 168,90 saalllas) (JLuSas s 51 s MODIS

i) ol ) oolitul U (glailare JLuSiis Lol VWA lark ¢ oo,5 5 S9malSe papo ¢ sllabone Jole 103 o lakes
NEFNYA )+ 0) YA (o) o bl M) dolilind oLl S s s caslllas o g0 ibaie

Fusis Gy Gy Gl ITPLIL (sage 5 sl cosReliiz ol issngn s (Slald 1) s oje
Voo Sblbe las flo a5 Il 635y pliwl iasdllas 8550 935l tomin glaosls Sl osliiul b (s 0las

OY-Y-:(Y)

SlaSis opsiags jarly Sl Se Dlnss &gy owyp AVAY a5l diiasg wolids o Juelowl ¢ Ld5 ¢ SL)E

YA-YO (VP blo <o pao o)l n) 0 SPED _ulislse

Ol olBiils ¢ oliwsy Sl dnwgs gl doxe (53,4005 Sl AYAD. (559,88 yrols dilcslon (5,
Alwesabi, M. Y+)YY. MODIS NDVI satellite data for assessing drought in Somalia during the period
YooYV, Student thesis series INES.
Bayarjargal, Y, Karnieli, A, Bayasgalan, M., Khudulmur, S., Gandush, C, and Tucker, C. J. Y++1. A
comparative study of NOAA-AVHRR derived drought indices using change vector analysis. Remote
Sensing of Environment, Y+ ¢(V): 4-YY,
Bhuiyan, C. Y- ¢, various droughts for monitoring drought condition in Aravalli terrain of India. In
Proceedings of the XXth ISPRS Conference.Int. Soc. Photogramm. Remote Sensing, Istanbul.
Bonaccorso, B, Bordi, I, Cancelliere, A, Rossi, G, and Sutera, A. Y+ Y. Spatial variability of drought: an
analysis of the SPI in Sicily. Water resources management, YV(£): YYY-Ya1,
Ceccato, P, Flasse, S, Tarantola, S, Jacquemoud, S, and Gregoire, J. M. Y+ +). Detecting vegetation leaf
water content using reflectance in the optical domain. Remote Sensing of Environment, YV: Pp. YY-TY,
Chen, Z, Grashy, S.E, and Osadetz, K.G. Y-+ ¢, Relation between climate variability and groundwater
levels in the upper carbonate aquifer, southern Manitoba, Canada, Journal of Hydrology, No. Y& «: ¢Y—
1y
Edossa D. C, Babel. M. S, and Gupta, A. D. Y:+3. Drought Analysis in the Awash River Basin,
Ethiopia, Springer seience + Business Media B. V, Water Resour Manage, Y¢¢Y-)£1.,
FAO .Y Y. Drought Facts-Food and Agriculture, www.fao.org.
Gu, L, Hanson, P. J, Post, W. M, Kaiser, D. P, Yang, B, Nemani, R, and Meyers, T. Y++A. The Y.V
eastern US spring freeze: increased cold damage in a warming world?. BioScience, ®A(Y): Yo¥-Yay,
Howitt, R, MacEwan, D, Medellin-Azuara, J, Lund, J, and Sumner, D.Y e, Economic Analysis of the
Y+ Yo Drought for California Agriculture, University of California Davis, P. ¥


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=&cad=rja&uact=8&ved=0ahUKEwie1rrj1NPRAhXEvBoKHS2ZBHMQFggtMAI&url=http%3A%2F%2Fwww.fao.org%2Fdocrep%2F017%2Faq191e%2Faq191e.pdf&usg=AFQjCNE_OEgeRtTF-QpOcXj7BYYylHh20A&bvm=bv.144224172,bs.1,d.d24
http://www.fao.org/
http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.52547/jsaeh.8.4.71]

momdge 0)laale pglal (e by JuSis Sloj (6 (Sined Jolo 5 (oin AA

Karel, A. K. Y4A4, Response of Ootheca bennigseni (Coleoptera: Chrysomelidae) to extracts from neem.
Journal of economic entomology, AY(1): YV33-YA.Y,

Keck, A and Dinar. A. (Y+++), Water supply variability and drought impact and mitigation in subsahara
Africa, Drought a Global Assessment, London.

Lin, W. C. and Yang, S. C. Y+ V. Exploring students' perceptions of integrating Wiki technology and
peer feedback into English writing courses. English Teaching: Practice and Critique, Y «(Y): AA-Y Y,
Mishra, A. K. and Singh, V. P.Y+ ) «. A review of drought concepts, Journal of Hydrology, Vol. ¥41: No.
Y, pp. YoY-YOT,

Murad, M. H, Elamin, K. B, Abu Elnour, N. O, Elamin, M. B, Alkatib, A. A., Fatourechi, M. M, and
Erwin, P. J.Y+ Y, The effect of vitamin D on falls: a systematic review and meta-analysis. The Journal of
Clinical Endocrinology & Metabolism, 43() +): Y4ay-Y. .1,

McKee, T. B, Doesken, N. J, and Kleist, J.)44Y, The relationship of drought frequency and duration)) to
time scales. Preprints, 8th Conference on Applied Climatology, Anaheim.

Park, E. J, Yi, J, Chung, K. H, Ryu, D. Y, Choi, J, and Park, K .Y+ +A, Oxidative stress and apoptosis
induced by titanium dioxide nanoparticles in cultured BEAS-YB cells. Toxicology letters, YA+ (¥): YYY-
Yv4

Rahimzadeh, F, Asgari, A, and Fattahi, E. Y+ +4. Variability of extreme temperature and precipitation in
Iran during recent decades. International Journal of Climatology: A Journal of the Royal Meteorological
Society, Y4(¥): Yya-vey,

Shaban, A. Y+« A, Indicator and Aspects of Hydrogical Drought in Lebanon. Springer science + Business
Media B. V. Water Resour Manage, YAYe-YA4Y,

Silva-Valio, A.Y.+A Estimating stellar rotation from starspot detection during planetary transits. The
Astrophysical Journal Letters, 1AY(Y): LY VA,

Tsakiris, G, and Vangelis, H. Y++¢, Towards a drought watch system based on spatial SPI. Water
resources management, YA(Y): Y- Y,

Zhang, Q, Li, J, Singh, V. P, and Bai, Y.Y+ Y. SPI-based evaluation of drought events in Xinjiang, China,
Natural hazards, Vol. " ¢: No. Y, pp. £AY-€4Y,


http://dx.doi.org/10.52547/jsaeh.8.4.71
https://ndea10.khu.ac.ir/jsaeh/article-1-3115-en.html
http://www.tcpdf.org

