[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

VAT Olis o5l opyler Il o ame Sl bloiue L Lo 4 25
£4 1 Sl

S PN 31 Calil bl g (BT i g9 oD (5 (ot

OIS (o) pole 9 (Al galho 0uSLIS (Ll pole (owiiin 0955 (2 1950ble 150 (S92l (2l dnd o

oyl sl
OUBLS LSS (a0 pole 9 (b galio 0USKZNS (bl poke casdideo 09,5 Hlediil ! (S593,8 yuzmiy il
ol

OIS (o) pole g (rd @l 0uSTLINS cpunnt 5795 g Lidl i 09,5 (559999590835 HLdliw! (Gamwao x>t

oyl sl
9 g0l lindions (ylojlw )9S & po g Ll Wlindions dumwio ¢yl lidiod (st jLuiiild ( aLig s docro
Olnl ol e (5359l gy

WA [+Q/0) o led b yrdhs WAS /YA rallie el yo

oS

ot ol Blgas 4 (BLS gy Canmd 1 3ilSal (T l32] caods Cpridg 1 BT (9 (o2 SBtumassST gamio S ke
SNl Calill (BLS gy Cuodlw oS sl G (S s 3l (S S o0 Ll o Bl 3 (cato G et gST 52
bl 53lusS Bus b aeix plelyp bl Grb Jlad o gl ol sl e o Saiil b aglge yo of
& 3w bl fasl .o plowil ()b Do iy Ol il 1 Gl 53 i Ceadls 1 (S lod 4 (BLS gy (6 p el
robas 3l Jol> TNDVI (a5lis (5085le &l it (o 0 plowil SP gy b dlle (o (Jloj 05 Job 55 a¥lw ()b
03931 (o 3 SVl (5 3y Blasil (Sl pudis Aiald) g0 Jolo Hloz dmslo b 60 CliSl g oy o (sloylgale
sdbo 5o 1) Sl 51 (Folie polio (BLS by g 0092 w03 F/4F (g 0590 50 Ol ki (nf aild (s Gabo 00,5
Slpee &5 ool G 1485 G IAAF s le o «(BLS Gide S pdCuiSih diged o5 padtie ol ALbld Cilite
Olime 4 L & (08A9) Jlasis HUT &3y 51 s 0590l 50 (BLS Liudgr ol 009 yio SVciwl g +/V (559 Sllans!
o i3l el ol A1 (1330 5 oy /YD ol 4y aSl ARES 5L (1AAF) wud Jlwyi b o o Jlo (LS Liuiigs
ol 0038 )5 Ayl ol axfllae jo (55 O yguo Ay w95 | oM Eno 53 Hb dgl gl (HYSTETESIS) puo i s Lis ylgis
wilyl (BLS Gibg (JLuSis glaslas; g ¥l ()b oliee Pl CudSlo of pule w0 oo (LS (B Sluwlns 4 gozeo
ol (o 22 9590 eS| 53 (BLS by Caodlw 3929 ;0L 4 wled Laio 1) 095 (6 ClS b Cobld ol

S5 Ol 590 3 hatiuw a0 5 (B (o) 32 (6 0y T 3 i g oDl 1 gudS (5 519

Email:aranjbar@kashanu.ac.ir NPT RCIWISEY


https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

P b g S A4S s 0

doddo

b Slo ST gl 5 Canl grssS] Cadls S > enl b il (alS ibss 5 i8Il bl
Tl So39lsST (lapianas dalllas ;3 1Y Lo o 5k (s s pdgciS il Mlasl wiile Jise | o] wilys oo
ool ae slo Kiasl b agaloe ;o 3, Sloe Lais (sl piuawsST Sl oaas olas o (Holling, 1AYY) o
AL cwl oo P L 655l 05080 4 s & g picld b el b pines S (Elmauiste et al. Y- - Y)
565 1y 09 ymie (05 9y 4 g Sysly sl Sl (e BB A a5 ISS @ e ) aske gaiee e ey
5 0,L90 £9,8 sl 3ls 0y50 Lal 1 (g pdyclS il Wil oo 31 (6 s S8y ol o Ly (RoCKkstrom, Y. oY) colyls
o 51 (Gunderson and Holling, Y- +Y- &-V; Friend and Moench, Y-\Y) &S o o2l)8 1) saze auslojle
RUCICH AN ICERFAPCJCRCL JRESCNPES VS, JHI X JCONURRY. (P FPVE iy O PYREES [ JE QUMK
JAS 1y ol sl oo M 5 00y ol 45T (6 il 4 S plans D90 (2l 0 bl walys 1) il L]
e Slallas o 3 slo Jlo o o i ol (Kaspersson and kaspersson, Y« « V- Y£) 54 o pds sl &S
(Puigdefabregas and Sanchez, Y337) sl § w5 puSigs (yimen (Abrahams et al, 1490) 1, Ken g jolal
Jlie o aims oo juasi |y Gl g5 5 JolS5 Wiy, ¢ St g aly; oo aiile glo Kuas] wiloud il 5wl
Ll .(Holling, YaA%- Y8) ceul glaslas, oo b ablie sl L85 5 ooumms slogds, slls Consds oSt oy
sl lpso wlgiice Cel dinly o] (S Cundy 4wl (Jad Cuxdg o5 o] Js 4 daslas ) pl ST (s5le S
el ool 3 S esles 5 e I3 sloiwbio ;5 pitaamsST sld Shs ow, 2 «Jl onl L (Carpenter, Y+ - )
Gty Jond 5l pimmsS] looasls 08 65 g | bjlileis o SV 31wy, o] 5l esliiul b ols3 oo 4
Sl Ggo 3l Gromin SLoSSS asile) Gl Sledy) 9 la)ljle s (oMbl I oolinnl b ailyi oo (2LS il
Ol 4 olS iig (Washington-Allen et al, Y-+ A) &5 1,8 o 5 45550 0590 (5 pducatS ik (5050510l
Gl Oy g E55 ol S 5l Sjse 4 Wilgioe 0 50 ey &5 el b lagiassST Lol Szl 5l (S

.(Ringrose et al,Y1%+; Goheen et al,Y* V) 55 svalice jluil pir adgl Cumdg @ Cund oLS idg

§ Sl doyd Bblie ;0 00giCeny ) Fuwgid Jlade (5,5 03ll gly 059 40 (NDVI) olS gy Jb i Jolas ezl
Jb e 50wl auie (Richard et al, Y49A) o)la oYL o515 Lide o ,o 45 (Martiny et al, ¥+ + ) GlgLe,
Farrar et ) o ls 0925 S QUL g g6 4 az g5 b c3blio cpl ;o NDVI azLlis 5l colaiwl jo slogall slacusgams
a ) b olad olbe (Cawad TM g MSS il sz slasaiziw) caclas SUIL ael o2l @l, V24F
Sl 00,5 o) o wlh Olpass Jdow 9w gl Glawslie gladlaie Sladss gl ‘Sﬂw.g.l alad lgie
@ s LA gV canad Glaolaals jo 95T lacusgame ool (Scanlon et al, Y+ +©; Stige et al, Y++7)
Griffiths and ) s.)L....LJ 9 ).H.n_')f ] o0 Jﬁ‘ A= )JBLAJ L';D"S ;LD.:)‘ 9 TRIS 9 OLI ETM+ ‘_gLQb oW
5 Gl Coll a5 W) 4l (nl A5 W08 pupn RS Doge @ 5 S L S (Sogll 5 (e


https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

0\ VAT Gl coslod ooyl dlo cdaome Ol bl oLab Jolows 4 25

ey ST il 0 T 0,Shae sl S 4 a5k 3,00 Sy g )50 SBdisS 0o yd 4y S (6 pdyniSsl
o
Sy alold Jols Jame cuns) s pdvlanl las Sz (Westman and O’Leary, Y3AT) ¢ ol § o
2 ol QLS Guly (o cnl )3 sl dnngi | Sl 5 (g piyBllasil Dl ss anels (55 e e 4 S5
3 dels sloosls 5l ookl b gusy ol i3S 18 solil 050 (555w ts] (22Tl jo Ll g
28,5 plonl ey 5 loga 5l oliol b b, las ke i plool (g5lodend Jio o5y brwgs g olies slacal
Sde S pdueaiSib «Cui, YY) lKes 5 9w 9 (Washington-Allen et al, Y-+ A) o Kon 5 oJT 5Kl
w5z 5 Kyl )8 10 ads 1585 50 iy A el ly = eSles S s 51 o0lil b (A S50 ) (LS
21y Bl jlailair alS ibg ol s «Pricope etal, Y+ V0) 1 Sen g 055, coaizmad 50,5 o) s 8]
SRNEETil (o5 e Al LS Ll WS s W8T Dz )3 (S Sge & s5em T 5 e Jelse il
Yooh) oLKon o ol (iKidly dalllas 4y bgye ool 8o o¥olbue o (lojlsale slas 5l oolial b Sy55)sST
2L Lidg (aslo 5l eolaiwl b adllas ol ol iy 31 Cgi o a8 ide g3, » (Washington-Allen et al,
Gl iy S 5 BLS Lidss S 65y 5 VAVY B VAAY 658 43 Cewadd (lolsale y5las s TNDVI
dnglie 5 o)z (LS (dgy 59, p aslllae cnl )3 Sl 5 iy gl Dl aials (S5 Jole an ol plox]
A 4 Coni | g pdidlbnil 5 paEiSih Gl cn i Hlile ezge (BLS bg SO G I aiad
2 a5 5 2T Sl 5ol sl sole sas GREm So 5 S e G st 4 g ol i alS slagiag

HE gy g ool

YYN BT N0 eisBee 0 gt olulS oliel (B8 Jlad )0 mpe yieskS YVAY Caug b dalllas dilaie
anaih olul p adlase Bl () JSE) col @dly (B b £0° FIONV" LS VY YE"y Jles ope YY°
5 JS e Jold 6,05 aw anlllae sogame 55 el yterkis VFr Aldle S0l Sl 5 0 SS 0 pal
S slaig sile LS sladiss (el )l g S Layl it b conlie Ll 515 o 0 a8 el glabis LB ace
Artemisia SP., Ephedra strobilacea, Astragalus SP., L3 sleaisS olg5 co Jlo (gly ailazdl |l aunl glasas o 4
&l 4o 1, Salsola tomentosa 4 Seidlitzia rosmarinus wiile iy 9 sleaisS >, 5 Stipagrostis plumosa
Haloxylon ammodendron., Tamarix SP., Amygdalus scoparia, Pistacia Jol& JKo> sledisS g0 cunlin
S5 o K a5 i (a8 40 dgamme 2iSTH L oy8 4 jasie glaisS) Ammodendron persicum , atlantica,
Wlos )5 olool 1) axlllas oogusre


https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

P b S 4SS

oy

Feou .-E

Feov .IE FeOF .-E

e olulys glawl jo Sl adlie o LSl as Coxdgo ) S5

v "N

rre. "N

Job 0 a¥le Sw)b oV JS8) asdllas oogae Blbl jo cwlidlss o] VO aljg, (5,L sbeosls 5l eolatul b

35 IDW g, 4 aslllae osggame sl Wosls ! s 03,5 2ly3eial (6odhe Y410 —VAAS) dllos oo 0,0

Glp ad jaxin Jbi g 5« Sis gl Jlo ¢ SPIy ool olaibinl (asls sleslaiwl b g olibe ArcGIS l381s 53

o 0oliiul SPSS 5l i 5 jelome slrolKinyl b Sieran Ly, 5l olKiegli Foi b ools 03 clo Jlo JoaSS

aArva .-E QA .-E Favo .-E

FYOS e

Ldaly
ot Ol il
- P e T

PP OOV BT S

St}

« Yoo ACEMS ™ DI £

aslllas 639ums wliilgn slb o] Cumrdye Y S

)0 09790 pgual A.i.t Jl.w 2 LS‘)’. ey aJlo @ 090 HO u’.';LvJUGA 0390 \s 9 O Cawad Ls‘o)‘}lbl.oﬁstas 9.»...4)])‘

() Jg92) 2o )5 as o)ls J18 al ) Coumdg o i 5o oo3ld Lidigy a5 ole 53 VO B ole 5 V0 alold

: Inverse Distance Weighted
Standardized Precipitation Index


https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

o VAT Gl coslod ooyl dlo cdaome Ol bl oLab Jolows 4 25

solawl 0590 (5l 0ylaplo glad Wlasiw 1) Jgu

2 0)3° o)lgalo S

1aA5- 1949 5 Cowad ™

Yool YD Y o) ETM+
s 936 cla Lo | VIAA S1AAF 21290 2144V -394 Y5

loarls aiii wslojlsale pglai 5 p3Y Slusar abail 5l o AICGIS s ENVI slalidla s 5l eoliul L
da Ll 5 a8 ol alS ide Jbos Jols NDVIasls ai ags sl ;8 TNDVI s 'NDVI alS
ssbal 5 JeSly 2 50 (T (s00e oyl g o)l 0 )8 dilaie G alS dgr (2Ll g 590 5l Ll (slas el
(Y aoleo) "“"‘)""‘“+\ G -) O 6|o)|9,¢bLo
30,8 Ogole Wb NIR § eebline ¢3S cauls 50,8 WL R ] o aS 50 ) 0 Amlore V dolas l oslainl b asls oyl
il o eebline 5250 ol s
NDVI=NIR-R/NIR+R (Valoles)

Sl pss gy 50 g0 Judot g 5o g sy Jtend B b el ol goue il ]38l g ke polie BA>
3 ad plnil Voo B Lao o laels L TNDVI asls 4 NDVI a3l hos lawgs « aLS ide owaidy
5 oslital L TNDVI oLS gy asls o oolinul alS iigy TNDVI asls 5l o sboow,p soled
23,5 oo dwlxe (Washington-Allen et al, Y- +A) ¥ aoles

TNDVI = 8- (NDVI +1) (Y olss)

DS 4l (551 o5 Slolge S & (SeilsST 6 il b fa e Sl (S3La 5 5 oyt Sl
&lp TNDVI alS iig asls aids ags 5l Gw gd 0 o)Ll Ll 4 a5 oas &l (Washington-Allen et al,
b Slosbre oolod 5 0 glyinl pgai o 0 sasls opl polie Kile ARCGIS 53 o5 5l solinul b (Jlo o
aon 5 TNDVI ol i asls 5.Sile 6,uSoslil amly 08,5 ool s &yso 4 yelly ol 5l eslial
ONRUSYNK ST SPIOEL SR
JATNDVIA| = "l s aiels (55 ol )
598,55 5b L 03,5 jb g pe Al e 4 Sl (e s 45 Cenl 1L ploj oo b (it al> po 5l e i e
el g pe JLo PR g Koail g8y Jlo D o] 55 45 598 e drlis F alsles ol

Y Normalized Difference Vegetation Index

Y Transformed Normalized Difference Vegetation Index
v Amplitude

¢ Disorder

°© Refrence


https://fa.wikipedia.org/wiki/%D8%B3%D9%86%D8%AC%D8%B4_%D8%A7%D8%B2_%D8%AF%D9%88%D8%B1
https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

w2t i e G S s ot

[ATNDVI Al = TNDVI D — TNDVI R (¥ dJolxs)
(ATNDVI M) = ' 5 53y Blass! lole -Y
arolne ¥ alolas 3l 5 ol (SRS @b, 5l Gy Jlo vz Ske b S0 0 (LS (s () Ol Ol
23,5 oo
ATNDVI M = |ATNDVI A| - ({TNDVI ( Xais] &8, JW), ...TNDVI (date+1)} - TNDVIR)  (f dsles)
@ ciS b Gyge 4o a5 wles,S Lo 845 adllae o (Washington-Allen et al, Y-+ A) o) 5en ¢ o)1 xKisly
Al yho 5l 2SS bl p s pdySlasl Jale oS a8l o 5LST a2 e Cundg
(ATNDVIM < -)

39 g0 Sl 3 e St B 53 45 Sl 1 o by il g (BLS gy Gl e ele Y
b ez Samdy 4 o K2l @) 5l e o ol (BLS gy 53 il ot = Sl b (s Jule -F
b ol p o aeo o dl)l (s pdillas] Jole aiwlos jo 1) Uil o )50 azs Faloles a5 ols olid Lo slo o)
oolaiwl oals Mol SYosles I b hgy ,0 oeo,S a8lol |, LSS Slensgy 5 ools slpiing 1) (guyos S¥oles

"%
2Bl sy Jlo o Cusl (e Lulyd 5 Ly wlas) (o050 36 ol Ghisy 5o Llogas Siasl ggds 5o
" Saasl 58U Jle " P Masl M egdy Jlu" P Masl gl 4 SYolee 4o ol Ly 00,5 saslive a slo L b JLs
S oolazwl
a0 Aolae Sl ol (90 az & (SaS] U @8, ) ey e Cros 4 (LS gy A3 e (At sy
Caio o aSil b canliine aloles oyl ol aiil oo caS 5k oaums lis "R Ol 5o a8 ol eoliiwl ¥ doles sl
Jele e sles ol 45 50,5 oo 550l oms e Lt |, BLE iigy cetSil 5l Sl Lalos asl e b
w23 soi @l 1, (TNDVIij M) ol idsy (6 piyelos )|

IATNDVIA| - ({TNDVIR" ( Kxasl g8, Jls) - TNDVID ( Seasl 56 Jlof) = (o, +,-) 0 dolee
el @z po Condg 4 ids ol iligy Sk owias lias e adl jho dolas (pl ez S1-)
oS AEE Il am e oty 4 LS Lids L 4 45 sl ol sims Glis ail ate sue Sy ¢ 4z ST oY
D9 oo 030l mae )3 ¢l 33l lade bl aile ioli8l x> e 4y s
ol Sl s asolo b ply (6 pdsBllass] Jole (go0e Jlada ¥ ¢ ) g o

TNDVI M = |ATNDVI A|

Y Malleability
Y Hysteresis
Y Damping

¢ Recovery


https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

00 VAT Gl coslod ooyl dlo cdaome Ol bl oLab Jolows 4 25

Ol 4 bl 00,5 C8 > a0 Cundy Coons 4 (BLS ibg 45 am0 o olis ail Cute sae wolae azs ST -Y

50 oo i 1) a e Ay Cond LS idey Sl Jule lade b dobisl Jols souelaie 5 el oo

20,5 oolaiwl £ dobas 5l b g pdylasil lade a4 oliws sl & a0 oyl

TNDVI M = |ATNDVI A| - (Sgawl) (¢ aloles)
Jolis a5 sl o3Y avslie gl Jlo aw ( Ssad] olas, ,o 30 uey g Slgwl (5 pdsBllasil Jalge dnloe sl
Washington-Allen et Y- +A) el slas ;) 28, 51 o Jlo iz oSl b Jlo SO g 0oz, 130 Jle (a0 Lo
el 0333 5 Al cagpie S)lar Djgo ar F SS 3 (2Nl DL 5 w3550 Jelse povie @,
ol peplio 9 (63l 5b (Sholge (5l hS (ogtdho il oY S

/ THOVE =« THOWI = '+« ‘
I | )
Bl o
B o 1[E] O me
W— k) 2
l ()= I — ;) B
S 1”_\; D e O
—— ey 0] Il | & svas
- .-
S s —
| E— O (=]
I W O 1EE
S T e - S i
Lo ee— A
I"‘. iy Rl w S adaie Ay
TS ol 9 50

5&.)}-‘0).0 ‘sa-i)-o-i 0593 9O ol uLu.»J (6&)1.‘.0 Y~\A—\‘U\F) dJLw‘Sw GJLo) Sy o Yl ‘;»\a)b ul).u.\u d.a.....\l.d.c
JL.: oé).th 44“094).0&_{“}0)909 (\iA?— \ﬂc\ﬂ) @Lc) Sy JB‘ JLMJ OO)LQ‘.>AJ ‘Ia}:ra A_Jj.EJ.A 0,99 ] S
(F JS5) cod (Yo v = Y10) el


https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html

Bl i Cud 4S e 01

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

AN SN 1 gl etk
5
—_— — - — —
\ / \V__/ / \.. o
":!_,":_f.’f.‘;--‘.gr.’.':?."‘J'E.:E;'czif."'-".""7‘."“’""”'3’-"

Ao ow w2 )0 S g b o 090 90 SIS IS
L)LM«J (SPI) u*’)lJ 0)‘&-’[.»«)‘ ua?l-w uv.:l.w‘ 5 |) axJlas 03 gdmo dJlw v LS’L") Sy 5o Yl uw)l.’ uLa.Jo D wa

aews glaslas; Jb g sl Jlo,s ¥l Sai)l ol ores lidw glocad L JLSis 5 Jlo g aes

Ailoasa 8 &l lsgad cpl jo oS

(IDW) SPI saall .

= 1 I i xlan _ i
e e I L L]
vs | ]

2

PR PPF PP PR LFL PP PO POED DO DD DD
\"&\9 PG L S K L \"’\"s“-\“ﬁw&-ﬁ-ﬁpx&ﬁ.‘;"ﬁnqxé’:?ﬂ“1°'1°".°1°1°

(lDW) ‘sflah.e uoLml » axflao 00gdx0 O Lé.)‘d.’i) IR 9 (SP') L}:’)L’ é}‘éﬁl&m}' U""L“:’ MLM 0 JS..Z:

Sy90 S (VAAS) o Jlay Jlo i 0550 SO Juols Oglase slomass b (Jlo i olas ) jlea oains lis Jaa (0l
o Jels JLSis olas, oz omizmen adbse (VAAY 51395) Lamgie o 590 53 3 (1391) wpads oy
coola sl Aaagey 585 2 3 (Yoo FAAAY g+ o A) Lagie JUuSis 050 4 g (Voo 1) ayads JLSis 3,50
Slowandi G wdlioo (o z 0395 p95 o & bgnye b JLSaS Ll 5 5l a4 Loy Jlo s laslas,
Sl o JLaSis 5 el sogs staslis YFY 5l i (S0l a5 canl adls &, ol 5o Jluy SPI asls
0als (o jae sae cenl Jloy Coundg odims lid jlade 9o pl Jold s il eols £, ede A0 I AVl Sl
ol 2S5 G L) e Sl sl s 5rion (it S5l d VP s S5 5les Jolas SPI
P b JlsSis g8y 5 Sas 090 ;0 Logas (Sl Slysd wiboe & Jlo ) Sas Jloj (JluSis 55 b lade
Jodie ¥ g ol 42l anllas odgame 8LE gy oeSilae 5 1, 055 woallaal Sl a5 L L gody L
Wlosgy (clie Slojlgale pgai Sl a1 (o) 0595 Jlo (o 51 JLoo VF )3 addllas o3g00e (ALS iy (2Sles

U RN


https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

ov VAT Gl coslod ooyl dlo cdaome Ol bl oLab Jolows 4 25

axdlao o5guxo SPI sl wliib g ai¥lw Sui)L TNDVI asli polio ¥ Jous

s, Jo | ¥ oSl aYlo Sk SPI asli aib
TNDVI
) VaAs Fa/¥y Yay/ry a0 ey s
Y VAAY FAS 0/YF Lo JLSes
¥ VAAA JUWERCH Vag/vE + b
¥ V4Aq FAIS VEVY -Jles
o Vaq- FAIAD Y.YAf + b
3 14) FAIVY Yov/EY aas Jloy
v 144y FAAY YYVION bugte Loy
A 143y £a/. ¥ ANA72 + b
q Vaq¥ JUWERGH VYAV by
V. (GEN JNENCE VAAL-Y + b
1 Vaqs Fa/5Y YYY/FA bge Loy
VY 144y JAWERCE VABIY + b
Wy 1444 fa/y VWYIAA + b
VE 1449 JENRCE WA -l s
Vo v FYIVY VYAV by
Ve Yo FYIVY SYIYA s Jlsas
VY Yooy FYAF V04/3) -l s
YA voor FEIFY V1Ove by
Va voof FYIFQ YYY/Y -l s
v. Yoo \ATALd VOAIYY by
D) .. JAWERCE VYOI A Lo JLSes
vy Yoy FEIFY VEVIEA + b
vy VoA FYIAN avivy Lo JLSes
V¥ v.e.q F/0Y VAQ/OY + b
o Yoy FYIOA VoMY -l s
\ Yo FYIATF \PYARY by
vy Yoy £/ VEAIYY + b
YA Yoy FYIAF WYIVY -l s
¥4 Yf Y1V VYE by
¥ Yoo FEIYA VFOIOS by

Sl e 4 VNP Jlo 0 gy Wl (o 99 JS Aol 1 alS sy (5 iyl bl gl g 5o
35 ke S 4 ALS Gy alS o olsie 4 Yo+l o 8lS gy Sl e g anllhe 0,5 L
FRLY Jobeo VAP JLo 5o (oS sy i Conl gy 0359 Sl Jlo olsie 22 T410 Jlo 5 Jlo o b
50 Zugb, Gl b cdl als VeV Jlo jo aue,yo FY0A Jolee Jlade o yiaS 4 S5l 2als L aS 0g oy
3 P50V [ FOUREN R CURCIUV [P VOV N IV N GOV [P o5 PP PSSO Y I COUOVI VIR VSN Y | G [OOSR R VAR | W
4,75 35 Aged (nl )3 ) G RMCATIL (AL bg 357y (nl Sl 039y 003 BV lSL (ol jo LS il

o oo;


https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html

w2t i e G S s oA
et b Jlw 10 g elSib Jolge (B (oY Joux
(‘sw)).g 0499 JS) 1AAZ — Y4\O 099 40 TNDVI Uaal.m‘: LS)'.’."\":“""::)L "Lclg.c
(1) TNDVI puSiteo
™
slade Ol i el (55 3 Sl S| Sy
: VaAS Fary - - - -
)
- Yo Fr/oA BIva - - -
ARRTIA TFIYA - <Y AR
Loal, Y10 058 slel Jlo Vo) it aeys el b coe Jlo VAAS sa e o
(gb 0 0599) YAAF — 1345 0,90 4o TNDVI s le ‘S)Jddumf)b Jolge
(/) TNDVI ¢puSiteo
Ju
slade Ot ol (S5 Srdels ) S| o
1 VaAs Py - - - -
3
- 1443 FAIVY N3 - - -
Vaas FUsY - -17f AL
Lsal, VAR5 x yo Cans 4 iS5l o VAR) g do s hals L e Lo VAAS g e Lo
(Sias- 0593) Yooo — YooX 0590 ;0 TNDVI (o lis 5 iy Sl Jolge
(1) TNDVI puSiteo
Jle
Slado Ol s aals (S y 3 Srd L) S gl o
1 Y. VIV - - - -
3
- Yoo FYIVY Y/af - - -
Yeov FEIFY - -Iv YIYE
La.;.b‘) Y"Y‘:é?fq o Ay & .zf’).LeJL.; \'"\:L);"‘.Z%\.\.a)éui‘mlf[e ELTON W Y“‘:c?foJLs
(S 093) Yool — Yool 0,90 50 TNDVI sl g pdyceiad s Jolgs
(/) TNDVI (it
J . P .
slade Ol i aals (S5 Srigls S gl o0
: Yeov FEIFY - - - -
)
. YeoA YA XY - - -
ve.q FEOY - -I¥Y A
Loal, Yoo i e o & 2550 Lo Yoo A e s alS b e Jlo Yoo¥ e e Jlo

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

ssﬁbf uu-u}ﬁ.‘ u‘).u.u Ml&n & YAAP Jl.wdjw‘ YAAP 9\"(%? ‘_g‘l.QJLmuuu?Jo).n 0)5\)4{‘[99.3)0 r:ﬁo 4.53.@.1
ke G dlols el ool (55, JLSis 5 Sl malS Sl LS iie Lwels &5 cal Jlo 122) L


https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

04 VAT Gl coslod ooyl dlo cdaome Ol bl oLab Jolows 4 25

by Gl o] Jols 5 03,5 eid (Sal Gl Ceaw & Lulys 1335 Jlo 43 el a0 5T 0)g8 ol o
a GDLS U“"""}‘ ‘(M)b ‘/?f) 4.......5)[4 & mﬁ L C\S...)‘ x» os)l.c GQLE U’“‘“?" JL...: U"‘ B | 0999 GQLS

Eryo Mol ‘Sml..f W?” O 099 u.)‘ B (fb"'“J" g).‘QLC) Sl c\..ﬁl.u U’““"‘)3| fcPa A Cn Qo 40 AN )L.\.a.a
0599,0 S pACuiS il duw digal )0 00,5 o cdalin gz e Curdy S 4 (BLT ibe s pdiailS il CollE o
el 0 L3 Toams el 0391 Ay ISt S L azlge Yo o) Jlo aS Yoo ¥ B Yo v e glo Lo oo St
ol AN e 5 A )8 2[00 (liae Ay a e Comdg 4 ST 5L podle ol ibgs ¢jlez diged jo

J.n‘?.c Ml}m 6‘).’45;.\4054 R 0,99 49 (5“1"5 wy u‘).u.u )‘ 445.@..)? YR 45‘)‘ L_Sl.(bdaj.o.v QQ;GA LS)BTQL'
u‘}:so o 0,90 O JESR W) 43‘)‘ axJlas oojm B ‘sﬁL\f w}: 6ﬁ&wf)b WJ.JLB S9>g uLJl 9 dqlf)Le,}

25 dmbre |y (LS idgr 6 pdEutS il Sl g ()0 |y (5 lin sladiges

s Sl S5asT 5 Se wily (Sl Sl 4 o o] Jarll e 5 GBS by Cedls gndg 5 ol5T
S axdllae S o el | oisd agim b ailie e glais,ael s Coibge « JLSKis claslis, e
5l bags 53Van Yo A Jlo 53 iensST ceodls wnls lyie 22l (olgl (bS8 gt ot
Johnson, ) jedes F+Y Sl Sl b W 31 o> 4o (Washington-Allen et al, Y- +A) o) SKen 4 oI
CeblB (Dlpewl 5 s pddlasl Ol asly le an Al L cudly g9 4 5 ol plodl A ava
Gt Sl (gl oS o axdllas eegs Lo axlllae s Lii | aslllas o3game rweb Bl Liisy (6 pdyaiSsl
1545 Cal (oo V80 8l (S5l 5eSleo) Lol Lyl jo Sis ol8l Lyl b asdllas gl 5 oLS iy
|, (HYSEErESiS) o5 Jule a5 ool (53,50 (olsl 5 4585 plal 6,y st b fa o Jole e dmlono b o
Sloie 4 90 ;0 aS axlllas 8,90 adlaie g0 ;0 AVl Sl (2 Slheo obj Solay 4 ax g5 b .l ools il )l Slewlxe o
30 eS| ol Cos )0 0,8 A yamie ldigel (lgie 4 Wiy ge pols dslllas wiloads  Bre S o3
5 0 aallls ogame g (AL By sl a5 S LulyS sy b ] et 4 b Lald b bl
232> b sl 03, a2 55 ) e al e Al 03,55k o se Sty d (ST oo 6 b S @ el el
L1 gble cnl sbal g Lt o5 cosl Sis bl (ol by )0 5Sledls J55le 5 (ol GlopuaslSo iz

Sjle oo s el conlio (o8 o slas i ,aal »

&l

Abrahams, A.D.; AJ. Parsons, and J. Wainwright. Y44, Effects of vegetation change on interrill runoff and
erosion, Walnut Gulch, southern Arizona. Geomorphology, ‘Y: YV-£A,


https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-10 ]

w2t i e G S s T

Carpenter, S.R.; B.H. Walker, J.M. Anderies, and N. Abel. Y+ +Y. From metaphor to measurement; Resilience
of what to what?. Ecosystems, ¢: Y1o_YA),

Cui, X.; C. Gibbes, J. Southworth, and P. Walyen. Y+ Y. Using remote sensing to quantify vegetation change
and ecological resilience in a semi-arid system, Land, Y: Y «A- Y.,

Elmqvist, T.; C. Folke, M. Nystrom, G. Peterson, J. Bengtsson, B. Walker, and J. Norberg. Y-+ Y. Response
diversity, ecosystem change, and resilience. Frontiers in Ecology and the Environment, 4: ¢AA-£4¢,

Farrar, T.J.; S.E. Nicholson, and A.R. Lare. Y44¢. The influence of soil type on the relationships between
NDVI, rainfall, and soil moisture in semiarid Botswana. 1. NDVI response to soil moisture. Remote Sens.
Environ, @ «: YY) Y'Y,

Friend, R, and M. Moench. Y)Y, What is the purpose of urban climate resilience? Implications for
addressing poverty and vulnerability. Urban Climate, 1: A-Y\Y,

Goheen, J.; T.Young, F. Keesing, and T. Palmer .Y« + V. Consequences of herbivory by native ungulates for
the reproduction of a savanna tree. J. Ecol, 4¢:) Y- YA,

Griffiths, B. S, and L. Philippot. Y+ Y. Insights into the resistance and resilience of the soil microbial
community. FEMS Microbiol. Rev, ¥V: YYY-Y4,

Gunderson, L.H, and C.S. Holling. Y- +Y. Panarchy: Understanding Transformations in Human and Natural
Systems. Island Press, Washington D.C. p ©+V,

Holling C.S. Y4VYY. Resilience and stability of ecological systems, Annual Reviews of Ecology and
Systematic, ¢: Y-YY,

Holling, C. S.Y3A%, The resilience of terrestrial ecosystems: Local surprise and global change. In: Clark WC
and Munn RE (eds) Sustainable Development of the Biosphere. Cambridge University Press, Cambridge. P
YAY_YY.

Johnson, A. M. Y4¥1, The climate of Peru, Bolivia, and Ecuador, in W. Schwerdtfeger, editor. World Survey
of Climate. Climates of Central and South America. New York, NY: Elsevier Scientific, Y Y: Y ¢V-Y)A,
Kasperson, R. E.; J. X. Kasperson. Y:+). Climate change, vulnerability and social justice. Stockholm
Environment Institute, Stockholm. P Y1,

Martiny, N.; P.Camberlin, Y. Richard, and N. Philippon. Y+ +7. Compared regimes of NDVI and rainfall in
semi-arid regions of Africa. Int. J. Remote Sens, YV: oY Y_oYYY,

Puigdefabregas, J and G. Sanchez. Y441, Geomorphological implications of vegetation patchiness on semi-
arid slopes, Advances in hillslope processes, Y: Y+ YV=Y+1.,

Pricope, N.G.; A. E. Gaughan, J.D. All, M. W. Binford and L. P. Rutina. Y- ‘o, Spatio-temporal analysis of
vegetation dynamics in relation to shifting inundation and fire regimes: Disentangling environmental
variability from Land management decisions in a Southern African transboundary watershed. Land, £: 1YV-
qo00

Richard, Y, and I. Poccard. Y49A, A statistical study of NDVI sensitivity to seasonal and interannual rainfall
variations in Southern Africa. Int. J. Remote Sens, Y4: Y4+V_YAaY.,

Ringrose, S.; W. Matheson, F. Tempest, and T. Boyle. Y44+, The development and causes of range
degradation features in southeast Botswana using multi-temporal Landsat MSS imagery. Photogramm. Eng.
Remote Sensing, %: YYoY_YY1Y,

Rockstrém, J. Y« + Y. Resilience building and water demand management for drought mitigation. Phys, Chem
Earth, YA: ATa_AVY,

Scanlon, T.M.; K. K. Caylor, S. Manfreda, S. A, Levin and I. Rodriguez-Iturbe. Y+ +©. Dynamic response of
grass cover to rainfall variability: implications for the function and persistence of savanna ecosystems. Adv.
Water Resour, YA: YA1_Y.Y,

Stige, L.; J. Stave, K. Chan, L. Ciannelli, N. Pettorelli, M. Glantz, and H. Herren. Y+ +1. The effect of climate
variation on agro-pastoral production in Africa. Proc. Natl. Acad. Sci. USA, Y+ ¥: ¥+ ¢4V, oY,
Washington-Allen, R. A.; R. Ramsey, N. E. West and B. E. Norton. Y+ «A. Quantification of the ecological
resilience of drylands using digital remote sensing. Ecol. Soc, V¥: Y¥- YV,

Westman, W. E, and J. F. O’Leary. YA, Measures of resilience: the response of coastal sage scrub to fire.
Vegetation, 1e(¥):1Va-YA4,


https://ndea10.khu.ac.ir/jsaeh/article-1-2690-fa.html
http://www.tcpdf.org

