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ABSTRACT
\

Introduction: Desertification is one of the major challenges of today's world, threatening environmental
sustainability. This phenomenon arises from land degradation in arid and semi-aridéregions and can have serious
consequences for the environment, economy, and society. Due to its geographi¢'location indhe dry and semi-arid belt
of the world, Iran is at risk of desertification. To combat this phenomenon, itjis essential*to identify and assess the
influential factors, determine vulnerable areas, and use models to evaluate this issue. The use of remote sensing
technologies and Geographic Information Systems (GIS) can be beneficial in asses(ng and monitoring desertification.
These technologies enable comprehensive and accurate examination ‘Of land cover changes and assist in the
management and protection of at-risk areas. This study aims topidentify areas susceptible to desertification in the
eastern belt of Iran (Sistan Suture Zone and Afghan Blocks$), using multi-criteria decision analysis models based on
the Ordered Preferential Approach (OPA). \

Materials and methods: The geological zone of Sistan, and,the Afghan@Blocks, covering an area of over Y+ 1,
square kilometers, is located in the eastern belt of Irantand\includes, parts“of Sistan and Baluchestan and South
Khorasan provinces. Accordingyto the De Martonne climate classifieation, this area falls within the arid and hyper-
arid climate zones. Such conditions, along with vegetatiomydegradation and the drying up of water resources, have
made this region susceptibleto desertification. In this study,\to obtain a map of areas prone to desertification, wind
and water erosion potentialmaps were firs generatedyusing the RWEQ and RUSLE models, respectively, in the study
area. The results of these“models, along with other imidicators such as vegetation cover, soil salinity, land use,
temperature, soil classification, bulk density, and climate classification, were weighted using a multi-criteria decision
analysis model baseédien the Orderel Preferential Approach (OPA). Finally, a map of areas susceptible to
desertification in the eastern belg ofﬁan was produced.

Results: The results of this study:showed that the average wind erosion potential in the eastern belt of Iran is 1¢ kg
per square meter. Netably, Y% of this area, primarily located in the eastern and southeastern parts, including the cities
of Zabol, Saravan, and'Hash, has a wind erosion potential exceeding ©" Y kg per square meter. In contrast, the average
water erosion was found to be Y¢,Y7 tons per hectare, with the highest rates of water erosion exceeding ¢+ tons per
hectare covering Y'¢,9%o0f the study area, primarily in the northern region, including the city of Nehbandan in South
Khorasan province and'eentral parts of the area. Finally, the results of the multi-criteria decision analysis model based
on the Ordered Preferential Approach indicated that the most significant factors identified by experts in recognizing
areas susceptible to desertification in this region are wind erosion, vegetation cover, and soil salinity. The eastern and
southeastern parts of the area are severely affected by desertification.

Conclusion: Erosion in the eastern belt of Iran has multiple negative consequences, including reduced soil fertility
and threats to livelihoods, food security, and public health. The degradation of vegetation, loss of water resources, and
conversion of these areas into barren lands, particularly in the eastern half of Iran, which has faced extensive drought
in recent years, have had the most significant impact on desertification. To deal with this problem, there is a need for
management such as resource management, sustainable agricultural development and biodiversity conservation. These
initiatives should be designed and implemented considering the specific conditions of each region and with the



participation of local communities and experts. The results of this study indicate that the use of models based on the
Ordered Preferential Approach can be effective in identifying vulnerable areas for the formulation of effective
management plans. Additionally, incorporating indicators such as grazing management, population, and groundwater
levels in future studies will facilitate a better assessment of desertification status.
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0 b0y (6 it G ki oS 4y il y3 6 Joro 1 05T b 130 blugiainne @bl 5 !
(O8I S'als g b (9732 g (5990 axdliao)

# o boro Sgruno « N> 00 A (yam yuol (290 p adble ¢ S Slxa
\
(GISSRS: 95 31 Lizxiow § 2 bl iz SleMb| s / ok ol Wi cogeivo cwgd$d sliG1S LI pi 09,5

m.minaei@um.ac.ir ol s ol et o5*

\
ouS

TS ROYPCL iy - RV VRN] IIEL Jp R VRVE R PRCWRE A = ARV PR e )‘5}' sbigyere sl il 51 (o olioble i bus g bl
5o Jm‘}c Ggli})l 3 G,L.;L,..., EXVRY; Q—.’.‘ L ablie Lglﬂ ..>)L> )1)5 ‘gl)'QIgL,,g )!a> Lo 30 oles S dead g S Wy peS )0 Og>
uLC)Ua‘ W 9 )50 )l W LSL“’LS)BL'-" )| oolaw! .l 6)5).& oJ.n.\i hf,‘ @Ll))‘ ga.P leLQJJA )| oolaw! 9 ‘)JAJMT é.‘oLuo u,u.u
Ly ey iy Slyeetd 35009108 1S o) 2 Bl Lo 158l bt olioble 5 ollai g 2Ll yo Wisiee (GIS) oLl
4o &I}nglf Azl Gblo ‘5>L..;L....: oo b et Q—.’.‘ .\,_.SLSA &.QSP Py 5 bl )'l cdslas § Cupde 4 g JQ.;SLSA ﬂ,.ml)_é
55 Soglel 9,509, 2 e o )Lrsoix Wpliaronss (sl Julod Joe 5l ool b (Sl Ssh g pliwns G952 90) Olnl (Brd a2 a8

\ .Cowl (OPA)

ol 9 351 513 TS 0 WRFRSTS @ faskS jl5a Vo F Sl A Colie b 08I sl g b (ool (e (995 1GR9 9 lge
Saslp g Sas Rl TG ol san ail Galul dilate pl il s GlalB g Olsh 5 Ol Sl Sl la i
03,5 30kl s | Wakaie (nl (o @lie (ol St g (LS gy o 5 Lol yem dilaie (ol 50 ailid etz 9975 0 S (o0 )8
bsgi iy 4 2l Gl B 60k Gl 8 Jeily 4 lol o (ol snins blio 4285 (351 Cemay Sz (ighy 0l 5o o]
G5 o 2L il Jadflle a3l plo ol s 4 o Joe (ol Zll e cdel sy asdllas 590 dilaio ;0 RUSLE s RWEQ (sla Jae
Wz SpSpeedd Joo jlosliiul b (oodlll gon aiil 5 S 8l ogate p2 (S gk 03, D)l a2y (LSl )8 S

el Gy ol (B s 0 peS 0 ol50blo diae 3blie addi Colpi o g wiod 25 ()5 (OPA) (oo 5 Caglsl 5 (site o,lne

Sl (b 50 cpl il mojeyin 5 0,5 lS PE lnl (B8 aeS 10 g0l role 8 sl ke a5 ol lid asllas ) ol o LS
Jeiliy slyls ojle 13 3 5 olgl o By slagyliw jod Jold (Bricgiz o (B, slacend o Booe 45 cilaie IBINATA'Y
Oty 45 PRV RCRY LS o (5 YRIVY ‘_,’_fl Ol 3 Sl « blie o 0l &y 2 pSehS OVY 5l o g0l Jwla 8



Ol s Jolis adlaie Jlods o boes 45&5»:64 Jelis 1) axdllas )90 ddhio Colus )‘\'/.\“f/é BRI )‘| g c;J Ol )3 &
55 Cagdgl g (e ojlire iz (6 F el Jao @l oled jo L abl e dilaie (35 10 slaiSy 5 p5ix lul S il o ot
Dby «sob inlw a3l wdlhie (ol o 2oLl aatese Bble Slulid (o laasis [l | el (p Hege a5 eols (lis

Wdro Qg5 g S gpslols mals dloz o)l gousie e sloaely olpl (Bd oS o ol 3 16 S At 9 G
Ol (Brd desd ;5 ogasn b slages & Gblis al o 5 ol mlie (28 (e 51 BLS Gidisy 55 50 Codls 5 (S ol
JSio cpl b ablas gl ol ails ol50bke g5, 1) ).ul; Oty Wloads axlge (glos yinS JLSizonsay b ol gla Jls o a5
Loyl yd 4y azgi b aul OISl cplconl gany g5 51 cblas g Jlaul (65,0laS axngs ! b Co powe aaile Sl ol S8l 4y LS
e s Jow jl eolaul a5 ol plas adlas ol mls s T2l g 2k laasie 5 (dowe aalsr oS lie b gladhie o ol
BoasLs 5| ooliial sinimen WAL 5e e Sl (98 ez plioaal blie lalid ;o Sffs N cuslyl oS,

Salosb oloble MCDMIRUSLE BWEQ OPA :5a4lS wlols

doddo —

\

(Salvati, Y+V¢) cul olioble oS o wags 1) clgplase g lul o5 Sl sl 51 S
Vb Cawal 5 gl gilal e g cdslas ol pB o) Ll Sul 4 Sl slapiasssS]
axs olioble (Akbari etal., Y+ VV) ol Slul b ol Jolge 51 iU cnl (S a5 a8l o 3ls]
Sogeds 9 Lo iz (0 (5l asile GLul belse g (GlalS 5 S oplil ¢ 31,561 55) (anme Jolge Joles
by wilgs e 0asay cpl.(Bouabidetal., Y+ +; Salvati, Zitti, & Perini, Y+ 71) el 25 poe canlials
(Ol ol 50 ,0iS VY e 5l o po ol by wll aldls asels g olaidl (s Lo gl g0
Sepehr et al., ) 590 yo) 5 9000 Ui 4 o Wilgh co g Q20 oo lis |y 05 aie I3 S150LLs
a8 8,91 5 wll 9 (Kamali Maskooni, Kamali, & Khanamani, Y+ YY) 5 & 4 opcomen Y00V
9 Sl (e el JS Cobase jlas 0 ¥ gl s o % oy (nl el Gl 5 okl Sk
FY oot cgo 5090 (nl 23 oo )8 355 muiitas il w1y 2ol cpl 5l LS enkes VY YL
A dlg 585 gdio O G yales ied 9 Slem olal 4 ol Yo o)Ll

Wyl 18 Sisl8 g Siddas (Sid oo 9l o iislus 5l s 0 A oSSl Jdo 4 ol ! el
<25 3 2lioble (Bakhshandehmehr, Soltani, & Sepehr, Y+1¥) coul oouiSs sogans) sl
Gblin ol jl cblas a5 el b mlo 5,40l g lpae o G155 e 1 (b SloolKins s
4 4> L (Sadeghi Ravesh, Y+ YY) coul (lolis IS aass ¢ (uils 51 (6,050 e 9 (sole o o diejls

oddy (I b oS giblis end 5 ol 2 F%e Julse (b3 g @lolid (loble pabolee 5 cye DI
(Silakhori et al., Y+19) 05l o0 Cguwrme Siddasd g S bl 10 ppo Db jgpo s axlge



Dastourani ) ol e oyl &l s gy 8L g Sblo ool Camg calis siejls olyoble 5l 6 St
s el dasls Sl aieili ikl b bt o3 oaimes <& Shalmzari, YT
Caz oglhae sla,Sal, a1l 5 ol50bls sasss oL, cgs (Pishyar et al,, Y+ %) el o] sla sl
ol Slhs o i 5 Sy g 1o e ol ) eoliul a5 sl o @il Sl b (sla e o1 L o) Lo
5 ' y90 5l Lioww l eolawl (Afifi & Sohrabi, Y+ YY) aitua s ,e5 5 Slgls Cowal 5l e S
Az (65 el gla by 9iile (22l 5 )bl slagis; xS 4 L ol yen T o Ldlax WML g
oz Sl e mecin; e Bl 2Ll Gln s ol 4 ], SESS )l ‘(MQ)MV) o5l
599 31 G 3l eolaiwl sLlse 51 .(El Baroudy, Y+ ; Akbari etah, Y+ Y)) culdh o SELas ol50LLe
2323 s 3 g baosls (5 pslaer ISl 4 s (@hoble sny ShaglERe lmo slaits, 4 o
2,5 o)Ll (Sl soosls (g 5laex b e o sloaje 5 by By 292 ad 8 0slisl gn sblie ;o (So 5
& comiimd Bt (5 & s 5 gy 2oiby Sokls JModly I ol ) eolitl rizmen
Ol ele 50 S oy 65380 seb a4 ]y Slle lamiewsST )3 Sl U aiS o0 SST ol Ky
Sl koSS Il Dlyie 4 algs oo 5 08 (g8 S5 bl o T slanis; (i 5 5l e 4 ool
odiz aie; )0 gounie Slilhe (Albalawp & Kumar, B 405 15 ooliiul 5,50 ol o sl s,
@lolid 9 )b (JlSis (alS idgy (o) b }‘\‘Cw' ot pll Glpl 3,8 )0 alioble el
Ghasemifar et al., Y+ YY; Cheki et al., ) sl smgy Jols Oldlas ol 51 0 Légo T sla slS
@ olgee sl y Lol e58ge 4 e Hob s &5 ala ey 5l cnly odle aiins (Y477

12,5 0 )Ll g) e 9l
3o el Jow ulusl 5 (GIS) L8l Sledb| w5l oolaiw! L (Boudjemline and Semar., Y+ A)
D 5 (S (LS (b o) ae Jalse 4 by slrosls ol g il Tloge asg>
lllae ) gl 38,5 ke 1, 5 & ol 3hlie (6l 5 e 51,5 il sl g
aS Gladdllas o yozman o4ls (13 oloble s oixe 0 Gal 4 pliadl o Loge s> aS ol lis
5 S Jele e vt plosl el (555 88 ailaie (53, (V1) lerge 5 ooy Loy
Sl 5 Slapaal Geizmer 5 ook Glaleyd (glsr 5 o lulyd 1) o ns8 gailate cnl )0 2l

Adls aseid e

St ome 40 Glgle oblsl e ddlaie 51 e 5l Giaw a5 ol las YoVA Lo jo o) See g j5laS aalllas
09 @2biobls Jele n piaealsS SB g bole (n fimee (AL Gdigy adlaie cpl jo )00 )18 2l bls

' Remote Sensing

“ Geographic Information System

" Multiple-criteria decision analysis
* Hodna



Ll il aslain jo ol5 oble Sul ow,p cu> (Silakhori et al., ¥+ ) V) bhug a5 o B9

LS s ol TOPSIST (5525 el () 3l 50t b Gl b 5 (LS (g sl ol 51 ool
Did dilie ol ol50blo o o adls o 35 S g Ol (5,00 a5 Sl

B o hiobls Sy 4 (AHPY) 1o alades oo Jue 5 ool L (V< VA) o) San 5 ol
PSS il ol ol Jlane G gy 5 a1y pledel ol
dibaie 5l sgzrgs BB iu a5 ols plas egh (ol @ls 285 18 byl 990 Sy pae 5 S le b
g Cowl ails Glesol 3,5 50 enany cnl 2 |y 13U G iien w8l bole 5 0500 18 ol ble saal (ST 50
ssbite 4y a5 slaalllas o (reizen Wlazd ) 18 gum sladd) )0 ol 4 S g o e Jelse T 51 gy
G4y 4 ol plxil (Y+ Y +) Shihab and Al-hameedawi lawgs 5l 5500 50 ol50bke s a4y,
i 5 AHP ) 1 5555155 L oy it (5 (5,015 o (S0l s et g sl at L
wllle ) 31 ool gl s (o) ) b i S e |y allaie ol liobler st sy 4
A 0550 dibhaie ;o liobls anTE 1) 25U Cn ek Gy S g cad Cuz (Sl oS ol ol

ol ails

\
(IDI) ol50bke (oS 5 0ahd 5 531 os) 99 IS amslie® 255 )3 (V2 YY) (6150l 5 (Sl g
sokie cpay aissls y oliEble Bus oLl gshite Alsel, Gluls il jo a4 ae Cop gl b o
i zlymel e e W 5 Ve - Ngla Lo By Losly ISt «(c 55 ¢ ool Lidsy sl ey Loz
5 39 S 5 gy b eoled Pe is sl s | o li 51 G e 59 AHP Jos 5l (580 0 b s
el 38 ol LBl QL}M s dilaie 53 aloble ©ad 148 S0l oS 5 Sl

D18 651 e,y 4 s syt 2L 2loble oS S

Pl 23 gz Wl )5 (613l 0ylene diz (6565 el Slo e a2 oo i 00 ploil Slalllas (s
2 0lnl 2 2okl o) Suz 0ol planl Dlalllae i Ll ool alioble wile Japmmetany 5 ilise
o jlone (993 sl slasly Ol & wiilsi o Lo gy (al el Il IMDPA™ 57 ugllae (92 ala e il
e 9 039 Joeyd amd oo Lo alh Sl plaS o 4 oS (SLaSy Coenl L 4 (Jg wigd colitul la a3l
sladol, Wlgh a5 alabs; 4 i eyl (nlply 098 o0 0ol Lo asll 5 bajlas dan 4 SLSG
G572 Sl bl Cu oo ojs 50 was ] Jues 6,18 Slo 5 658 Jgol 5 Glate sl 2 1) aige

' Technique for Order of Preference by Similarity to Ideal Solution
" Analytic hierarchy process

" Integrated Desertification Index

‘ Medalus

° Iranian model of desertification potential assessment



s og, 5l loble sxine Bble olull jshaie & Giagh (nl )0 Sz Gre a0 Hla 4
059 webaisl S oo pleie b Jow plo ol 511, Q—l aS o, lrodiz (65uS pronal Julow Jow ol slaca e
2 0594 Olpl (Byd anyeS aigh bl (g5 e g FaiVole JSG 4 lagancaglsl § o b)) o5d o0
G Siys g Sl o B8l olyen 4y ol 5,05 g el Gl 9 YU sles (S )L 0gueS (L adlato
3o ddlaie pl o Jds en 4 (Zolfaghari et al., Yo ))) oS o o | dalaie ol ptawsST Dol

o235 plowl Tl Sl 5 plis 095,75 alte 3 (Jlihod G9ST o Jone Slallls 0905 4 azg L
Sg oo A adlaie pl o ol bls dxiis bl ol 4 adllas ol o ol pls o]

Lo o9, g Slgo-Y
\ -

axfllac 050 diilaio (o9 pro—)—Y
18 L3 ol (85 aBheS ,o Wheis Wo e 0+ WELLFTTD " 5 5.5 Job YOV L OAYY LLSl s>

Ot 2500 el ) (o5 LS 5 i ol 5 (s Gl Sl gl V- PPAD k' o |
5% 8,18l 5 Qlvmoligu@lives (Ll )0 1o ¥PY 5 YAYD Cod 5 4y adlaie cnl 5o )] (208
Sl g ol SRl At VV/FA ¥l sloo 1 Sloe () JS2) el Lo a5l 2 VYT ddlais )
o8l goaile IR, Sisl s g s el Lyl b saimolis ibaie cpl 4o e e YO+ YL
2lad ol ol s Sldllas 35 50 5l a8 5 ol] b 5 6,5 Ak 4 azgi bl o3 legs
SIS s a5 JB s xien pb slocne; 5 iber w36 ailaie opl 511 51 £FO/FF (ESAT) L)
SiS 5 2LS Gibe 58, w3l b oles (mld i dg2mg i lanl (15T g gl (ligy (sl adlate
ol b 008 L3 slioble anl ) sl cou ailase cpl a5 cal oo el 13 slaJle o o mle o

Lol J10,95 15 oYU Gl 5l ool (63,40l gl ddlaie ol o Slioble datee 3ble  oluls

' Ordinal Priority Approach
" Sistan Suture Zone and Afghanistan Blocks
" European Space Agency https://cds.climate.copernicus.eu



58°30'E 59°30'E 60°30'E 62°30'F

33°30°N

4
=3
&
&
-
Obwsladl

z
S
b
-
z
=)
Y
>

- -

wosdy Jxe
(i) =l )l
rara/sY

Zz
>
&
&
&

Sy
SR pprl

390 adlaie

28°30'N

27"3'0‘1\'

0 Q_(s 67 134 201 268

58°30'E 59°30'E 60°30'E 61°30'E 62°30'E

ool 0590 g 0olo -Y-Y

3l asdlacs 040 adlaioho Sblo dwtnse 3ble glulils jo b a1y 550 4 oliws g clil jglaie 4
Lis (V Jgoz) 0 byl sobie g lajaslis 51 cted 45 ol 428 5 0 00 loliss 157 L
5 Syl a0 ( SaiL By Gas (S Cugb ) ol Gy o8yl cwlislgr sla ools Jols eolatul 5,90
Sl 0ols ol 51 S s Shg iz g $ogb o Il oole ( KilSe oS 5 el o8l gony dil
SSb 51 ile (6,8 0k dawgs a8 5 & g0 sl sim i w5 45 ael Caws 4 (OLM) suis (5o S5

LgLQoo‘o el 00U

S, lasliwl Goe i CJB ;0 OLM ools dcgasxe 10 99250 Sledbl .l S5 sladiges g o fudgy (sloosls

' OpenLandMap



6L®JM)O OOL&.:.««J‘ G‘JJNDVI\ Gmbfwy L)a.">Lw A5 W(}M @JL&&JY. ¢ 9 \ M ‘?‘ s\w’ s\ M ")
T323 b 6yl ppgai b miw ol (MODIYQ)Y) I cus 4 OPA Jaw g (of (oo B (ol il b
Coygele 51 (DEM) el )| 098, Jow slosls .owl cuwas sentinel-Y 4 landsath «(MODIS) Lol lawgte

Uiy ool pioen .ok ax8,5 (NASA-SRTMY) 2lad g 6o 5len Lo laghe JLs loly 31,5465
(ESAY) Lol olad olojle 4o (CCT") oed8l Ol s Oladlas 35 0 51 5 asdllas ol dp0ails oolaiwl o)

l.cadi é_gl.;.,o 9 osls 6)91(':"-? A JBLA? \
Sl S () 550 S5 Jw 2o ools al> o
W mry Yery ERA®* el ALY
el MY Yory FLDAS* S agh,
el MY Yory ERA®* Ao Gos
- Y - OpenLandMap* S b S Grlesd Juo )
RWEQ st
- Y. - SRTM* (DEM) el )l (098 ) Joro
39517 Y. Yery MODIS 9 o Js 22
MODY¥Q)* (NDVI) (oL gy
&lje, doss Yovy CHIRPS, Pentad* Sk
- Yo, - OpenLandMap* sk
FEN B Yery MZII];)\D\‘IS\ N ol )5 Sl yd Joo Y
- 3 N SRTM* (DEM) e )| gagi, Jaw | RUSLE o
5950 V. Yary Sentinel-Y MSI* :’;L;;:;t:j::
5958 Yo ey landsat A* B Sibgy
<ol YYAYS Yory GLDAS* @yl axyo saay ¥
- % - 2948 JS @150 g e plojlus o8l oy alb Joe (69959
- Yo - OpenLandMap* S sl Sy OPA
PN Yoo Yery ESA_CCI bl 62

3,00 oy Colbl8 GEE® jo La3 o550 00l dcgaze a5 Cowl (xe ol 4 %

wbed (g, -Y-Y

el ool @l (Y &) rogh IS e o asil Gillae G ol Jolie caalllas opl Baa ol
il ol Al o ds Jolis 3o oy sl 4285

' Normalized Difference Vegetation Index
" National Aeronautics and Space Administration Shuttle Radar Topographic Mission
" Climate Change Initiative
* Buropean Space Agency

: Google earth engine



RWEQ' Jow bl p anlllas 5,90 dilaio 10 0l ol b Josly 0,915 )
RUSLE" oo bawsgs o] Gl b 4 ags .Y

ol )0 Hhe sy 39 (OPA) o )las iz (6,05 puonas sl o g, 5l oolainl b ccolys o
A adgi Glpl (B aiyeS )3 ool saties Bblie all 5 arlxe l50LLe

-

Cugh ol sy WF ST T T T T T T T T T T T T T T

- \
Gy eSS 31 Lal. 4 , [ " [ g anb
et Jols | [ U«JLA 5 | iy i 4, < : ‘ :
oy S polia | | 5
AT 5 ale | @b Cad e 7 less X
SCF \ 1
e s (S dgy Jole | 1
e . s = '
. | Lol (S5 m. 2 |
i 4 i sl |
I &S'J | S 5.1
PHSL iyl e Joe | G !
|
RWEQ | |
; ..—ﬂsi)) Joe K l LoyaRe Uiy sl 1
DEM) gl )f S gpips =S >
\ &b sab‘ /l
T Jlay 3T c N s S USRI, - 2
(oALS gy gl .
(NDVI) oSy Jpaxe wu pd

BN G S EEY

P i =il i e e S e e / =il
MO [oE L e
A by OPA
1 sla sols Jole I/
1 ‘ Sk > R } 1 “‘s‘ l
| IECE e l R ——— ) PR
1 S y . | ; f 5 S iy Hlseer Jos Sl
: S N\ Jow i“: &l Oble s Bl a2
i { = s I |
I s 2K LS . 1
e : 5 s g
¢ —— = I Ol (B wmyeS 50 ol Ol swtes bl oLulis
Cewm>——{ =) ;
- ”’

e e, S . (R S

(RWEQ) ousis zMo! (50U i bu 3 dlolro —F-Y

Chepil &) o oM wt‘ 2 b Gl oz Jow cpdsl (WEQT) (g0l gl )b alolas 1A+ ams o
ob by leolatwl b Jlw j0 colue g oy axly 1o S Lwge Giule,d obj,l sl (Woodruft, Y324
ol WEQ Juw sl RWEQ Jow (Woodruff & Siddoway, Y3710)as slx! slae slas uSojlail 4
b (o5 g0k il b sloan] B oy SUlg Lokl » e 5 (0285 @l Jolds 5 sl s (532,
oo S Jow cnl cnlple sl (oG 6l G geelS S Su L Glaes sloosls asgarme S 3
HJB g pdy Sllasl 1 ouds Plol Jow (pl ((Blanco & Lal, Y+ +A; Fryrear et al., Y399) cas  SG5.8

' Revised wind erosion equation
" Revised Universal Soil Loss Equation
¥ WIND EROSION EQUATION



O gy ey «(WF) oo 5 OF (sloyST6 Lol Jae 0l sl (5395 el Jl0)55 2 5355 )0 (253
Youssef et al., ) cwl (C) 2l iig ¢ (K) SB 605 (BF) cpdy jule,d v o SCF) S
do> 650 ¥ eI B SL o 5l5 (258 021y G 0 oS Cesd SISl poyz 5 e cnl (g5 (V)T
oo Wl GolS 2 Joe cnl o (bl a5 1ome (59558 plgie a2 0L sl (ale B sla e 35T asile g 098 o0

(Fryrear et al., Y339) &5

Sob g Gl (95,2 g adlaio ;o (gob Giolw,8 Jusly g0 3 i laools )"ol.é;;...,l L asllas opl o

X.

SWEP = = Qmax e~ @

Oloe e ol ad ) Aol x (kg/m") o ozl o ool iule 3 ; 3 EP (V) akl, ;o
Hanetal, Y+ YV} ) 0gd oo aid )3 oy o6 Sis bl
., Y+Y); Yangetal, Y+ VY

Qmax = Y+34/A « WF * EF * SCF = K' * C (V) akaf,

| () abal,

ol (ams y9) (olS by oy
109 o0 dlo ) Syl L_g‘*"'b‘ )5"5[’9
() akail

SWjs, Camd o DS a5 (S ) By Gidisy 0 SD (B (y50) S Cugb, SW(F) alal) 5o
o (L e (Lo WMO/F Sl e By 2l Bos el adlllae )90 (slaje, JS Slaad 4 (B sy e
ool (B Gbgy S9zg poe

i U (U -UD"
B+

Wf = Nd (a) d..E.sb



b e pw Sloalie olaxi N e ¥ 0 ol asbiw] e oo Ut (4l ji0) 70 ¥ j0 0l caepo ur abal,y ol o
5l ool olis g g (kg/m') loa JE> p ,has 5,90 0,90 slajg, olows Na caalllas 5,40 0,98 40 (u¥ > ut)
ol (m/8T) il 5

55 sy Sigo 4 Ol | OCF) SB qut diug cas 5 BF) il o

9 %) Llg,

Ya.-4 4+-.71Sa+ - A VSit - FTo2—v.88 OM—-.26CaCOY
EF = \“CI () alal,
SCF = : (V) alay,

Vee52(CDY+-- v (OM)T

«(1) ‘_,;IT osle OM (1) L, @ awle s Sa/Cl (V) & 1 (/) awle Jaie Sa lalg, cpl 4o

e Cl 5(/) gemndS Ly S CaCOY

Ql* by o slrosls 0529 pac JJo 4
4@1 2 g oo oolitwl pH )b 5l s

\
- \
30 el &) 55 sbveols acgezme o s& .
2,0 0525 S pedS Loy 9 pH

S pH (o adasly 0,8 s dolae SRS (6 )lo e alizeo oty VO« o 5l iyl

.(1@1’& oudi) 149) ( | oas olgidoy (CaCOr) S oS ol S

PH = ¢.oVvA *‘aCOSO.' YVA A) akal,
L\

D)5 dle 5y Oyg0 4 Glgi oo | (K) S 65 oo

K' = cosa Q) akl,

) esliil U (¥ e JlSe a5 a5 L) (NASA-SRTM') 5| (DEM) _clis )| cogd, Joe csools 055
el 0] sy ezl &5 565 aileles

S drle 55 Syg0 & Glgiee |, (C) oS 5 Jpaze ol

' National Aeronautics and Space Administration Shuttle Radar Topographic Mission



C = e—~.~fA\"(SC) (\ .) d..b.")

(NDVI — NDVIsoil)

SC = (NDVIveg — NDVIsoil)

(1) ab,

Ge S LSy 0 o dwlxe NDVI lade NDVIoit o) 2LS idiss SC (VY o) +) Luls, 5o
5120 orezs s o NDVI s .Cawl aslllas 550 dilaie 3 NDVI laie ;250> NDVIyeg 5 s

A=R*K*xLS*Cx*P AY) aal,

XY
ol 3 Kool (Sasle R sla el )b 4 G )-’“‘l-" Ol B Gl A (VY) abasl) o

3 @L&;My CdlSny Jole LS S s ny

REX)
OY) adayl, sloslatnl b oL Sasle 3 Jule
R 5

\Y)

ol yio e oy aVls (Sl eSilee Xa alayl, ol 4 a5
5 SB Slogas 4 diuly 4 an5 e olid |, S 6l sialeys K ke

5 5 Seged s Sy (YLl g Jad 51 D65k 5 «DUly, 5 oL dawg ale 3
() Jg92) 08 oo (yeexs (Stone, Yoo ) lawgi onds jiiie Jeao leolainl LK jlade o 35 ).,.,L’

gy K hole g S sl Shg:Y Jgoo

K Jole Sl eal
AR () Clay
L5 (= ) Clay Loam




-I5Y (=5 Loam

+/+q (slusle = 5Y) Loamy sand
-+ (+~) Sand

-/F0 (=0 slwle) Sandy Clay
< I0A (= s Silty Clay

|

Syle Lol cud g asels Job b puiiins job 44 a5 aiS 0 ol 1) Giolo 8 0 8
(D. Moore & J. Burch, Y 3A%; Moore & Burch, Y 2AT) Laug as (VF) alal; 51 ool

(AW ol.erw wouy
JeSe opll sin slope
LS = (ol Jsb ¥ ——) " x ()" (%)

Loy dalhie ool Jlo s G@Lj Oigy ads ol jo !

M 5 0 5L ides 156 osims (i C Jele
ool 0 olgiiy (Durigon etal, Y1) “ﬁ as ( 3leolaiwl b s ol Cawds sentinel ¥

NDVI+\
Y

C=

o)
LULC'GA;.‘,:LS.,J@)'IA*IM :
Jeaz 5l eolaiwl b o .0l )
‘*oé Al QQ)5~‘ Cewdy Sy 0 d.jb‘ (Usda, \q/\o) Ja.wg; SY o)Lo.C::

P Jele s,
R o
-170 S3o9kS
AR BUTTS

/o 2L glage;
! sloa

' Land Use Land Cover



(b 55 S 45 59 o s dibate o] il d ol 4285 (PLS,KR,C) Jelss ooy b culed 4o

OPA o Lrosi BhS uouai Joo —5-Y

s slyls a5 (Ataeietal, Y+ Y1) (OPA) i 5 Coglgl p (i 0,lne S (6505 pronal 3l eolaiwl b

LQ)L.’.A U)5 L ‘S’L“....ud ..\.a.g‘])ﬁ W) t.?’l"))‘ LQ)L.!.Q U)9 O Ol?u‘ Ml?u 6‘)4 B 9 Yl.t 8 9
25 d=le Jels
).‘ ‘S e 4.40" B )_a
| 5 550 sl L 45 o

JERUUNEA GV TP N =N ORP TS DEONS RS SwgvE R RVE I (Mahmoudi et al., Y+ Y
il plaasio g )8 ae) (nl 50 paasie Glelid) 5
lp ) e g Anliins yy Julodi g 45285 ool b e 51 g
Sy plaasis slB s (ulul 2 baslers Cuglsl g ol (gonas; S5aTs JLulia I8 0955k paass s
i oslizul L OPA s sl Joe ¥ el

O

(\F) alasl,

¢ o denle (V) abal, 5l ooliiwl b jlae o y59 calesys F
vj (V) akl,

slaw | dloary 3 olaws K ooy lons olass T can ol = ¢ abal) ol jo oS
Loy j b (ol o3s Wit (Ve s DB 15 a3l T ¢ heiii k) a3 asla k «(,.....,0)

Sl T AT, o] jaasis



ACGIS Pro 3l eslit b lioble Jewlty ol 4id ods sy o5 olbpman e 31 al> o 1o
9995 (o0 gox ol g opo (B BLLe (339 50 e 2 e B (g5l o jllinl el il ah el
el Cowds ailate ol50blo sy asds coles o

Ol H9iyz e 5o |, Qiﬁ)‘;‘fxﬁ-’"ﬁ‘jﬁm&l—ca‘w‘ﬂ ol @ il Sl 568 ¥V S
S s e plis |y aazy B Sl g5 g0l ol b Jeilsy
50 6ol Gl b fewils ol conlkg/m' £E/Y adlate
O S5 TEA sgam oS cesl kg/m' \F gl S as)
A s (3 03 9 (B pd Souond kg/ Y

bl jo B 55 e g Gl

@9 9 S e o Jled slatens
sl u“iﬁ iy ams oo LS | ailate
5 B i i ool S o i s
178 L5 a5 wans oo S |y bl 5 o)l
5 Ol w5 ozl o g0 Nglag et Wl LB (S i g (B0 slatend o
YL 3 5o g bl N Ol (B i eizmes Gliazol g Gl Ll yo S
5 50 a5 jebles 58 e 53 Kg/m' YA 51 i ol ale 3
Lgl.bol.: U"")ﬁ 3 Y T 9 OO Cja..wc AL 9 w LngcSL’> 3929 ‘w LSQL‘? wy



58°30'F 59°30'E 60°30'E 61°30'E 62°30'F

33°30'N
33930°N

\A‘
an 33

32°30'N

&
o
32°30'N

31°30'N
31°30'N

L L IWF> L W amax p~ z
1 5.7448 5031.2 0 292593 (4 g

~ 2 -

N N g I;

\\ : a X

N
28°30'N
28°30'N

3 X
‘g. % . z z
T e . 2 2
R U \ | S| 16732 64 128 256 512 512< 5
1 \\ "'l SWEP
o . ! (kgim2)
i\ B e ag
s - 0 33.5 67 134 201 268
5 =
o 4:!98 -!8555 0.26 20000 58°30'E. 59930'K 60°30'E 61°30'F. 62°30'E

¢35 (EF (il Jole :WF .6 545 o K “5“‘ ‘a,; [GYRW. I U ol yod (SWEP) 50b i lwyd Jummiliy ¥ i

|\ B
\ T ol yd —Y-Y

Joe by @l Gialo )0 Jge Jalse gk
Jole g 2lS bg (ST ng S b
ha™ y7) VPP B Al olnl (B aieS slp bl (Sanle
Ol ogosly plaisl o ) (i (n b 252 Oll> Co
(ot oS By L bt 50 4 dilate (ol 05 5 (B0 65 0 Grend oS 5 Al il
S dyeS 0 L g iy il b ele a5 ans oo Las andllas Cnl gl 51 it (g udy ol 3
SYSYY L \/FA ) ol S s s e el e +/+0 b (S 03l 5bLa) yao 5l ol
5 ) oS5 59 yeI R 00l Joli ddlaie (3,8) mhane bl a3 bgpe Jole (nl Ol 0 oS el piie
0als ol (ailate Cgiz g Jled slaogS ath)) @iz bl 4 bgrpe ol (lie (ot 5 (dia e
23 o (o)l (25 Criz g (B o Jled Glacend Jold i olS Gibe b (>lg 0 alS by
S5l adls (g oas (i)l iz e e )5 dele (riared 310 (6 din ()] Ay W3 (g
3 om ales o iyl ol ialeyd Blie yo S cblis o g8 2 Jele ol a5 el e a0y



RUSLE Jow el Cawds ddlaie opl ;0 RUSLE Jow lawgs sods 05l ol Gialw,d olie oY 5.4l
ol pols pagh laanil ol 05,5 5,5l LS o o3 YEIVE | ddlaie ol 5o o] Gialo oSk
Baes o5 ialo,d b sblie opl il oo QLS 50 05 Vo) oS iale,d shls dilate 517 VY/AA oS sas o
e Gblio 0 09d oo paiin ol oF Olirb bl o (B S5 b &5 Cosl (25 sloge; 4 boga o
3880 Sl SE lalep Jlade p (BLS Gide Gl g SB g9 i g (RS (B S e Jele 36
6o et b giblie jo aS aail oo GESe ,o o3 ¥e V) lawgie iule ) stbaﬂm VARTARINY:

o SIIYFID Coles jo s oo 7y Gialoyd 5l e ol axs alS g g jlgealifgle (1w S




S8°30'E. 59°30'E 60°30'E 61°30'K 62°30'K
)
z N 4
=3 X
g g
Ll :::
z Z
H g
o o
z z
=4 =
5 s
” !71
z z
£ Z
- -
£ z
a a
< 4
g 2
& %
kS ]
z z
I £
~ % =
o <10 20 30 40 40< 8
e RUSLE
(ton/hec)
Faghs
0 33.5 67 134 201 268
58°30°E. 59°30'E 60°30'E 61°30'E 62°30'E:
-

< oble s 3blo -Y-Y

)0 @hoble axis blie olulid Coz (on) 2 )90 slo a3 la
P79 P NS 2 Mgl 3 S s (S Bl (ool ule B lS Algy Ol az o
Suglgl 0,505, R sielineninr (S peeal ladlod o8l @l wiloe SI el egate
S 5 sl 95 a3 50 a5 SIS Canygd olen 4 b))l slojlre ae GO39 lp oS
oads LI O s il il g Slojad pelel 5 (2b))l 0590 slajbire sl bagl Caglgl 4, g wis S
» plaasie Hlaie | 2l G ege 45 aa3 oo LS (2059 5l Jol> sl
LYBIAA (559 533,16 (CF) ol halw 8 (alis (Ll S'sly g bt (95,7 o0 dilaive ;0 221500kl s
SR TN G IYYIYA Glagyjs slls cus 5 & a5 (CV) SB (5598 5 (CF) (alS g o] JWis &
Cud S a9 (559 (RS LIS (CY) &)l azx )0 5 (CV) (ooell (g0 aiibs (slalne o0 (Ggm 5l 05l
Aiogs 1OV 9 1OIVY



ool | El | E2 | E3 | E4 | ES | E6 | E7 | E8 | E9 | E10| E1l | E12 | E13 | ousl cowas o533
0y 4 8 | 7| 9 1|12 10 | 13 Joke basgs

e ol Lo o ps lawgi v nasll gucy ad OPA

Cl 8 8 6 6 5 9 7 9 6 8 7 6 7 0/052488

C2 7 7 5 6 6 7 6 9 7 7 6 7 9 0/053612

C3 5

C4

C5 5 6 5 6 5 6 0/084742

Cé6 6 0/101775

C7 5 5 7 6 7 6 5 5 7 5 068258

C8 5 5 5 0/101725

C9 6 5 7 5 7 8 7 6 8 6 8 8 8 /054717
10 LS Gidigy 1CT L o)l 4z 50 1CY (anlll gy alinb 1OV 1l jlira 5l oIS 52 (51 oo P 039 s b gl

S (50l pgaro o2 10 L Lol (55 1CA L T Gl 8 1OV L ST (650N Po0, 1€ ool iylw

Ol bt b eolitul (i Gldgeen Jlod 5l (2lioble waie SbL sl gl sl &

ools ylus # S o (Natural Breaks Jenks) > CanS gy bl gamaids 5l s ¢ Jodos

. Y"\ 1) Wigd oo gandib osls ol

oS amd o lid LSl Sslyg (b (95,7 s aalaliigs] éubb‘m Gble 4k i Jol> gbs

e ] st%g.‘} 5Ll el oy Gl Slisl o dblaie o) g
5 olaaly byl 4ol oS adlaie o9 9 (535
o YA 00l e g ol olioble g 0gd o0 Joll 1) (ylnzgly
8 9 550005 9 03l (@i Gl 5o g (Byb ogizr yo g a8
Dedi g0 (g Al luzsl o L Hliwl 50 gl



57°30'E

58°30'E 59°30'E 60°30'E 61°30'E 62°30'E 63°30'E
\ N

A

33°30'N

32°30'N

Ozl

28°30'N 29°30'N 30°30'N 31°30'N

27°30'N

o}

26°30'N

210

57°30'E 58°30'E S9°30'E 60°30'E 61°30'E 62°30'E 63°30'E

&1 ol * @l u..,L...,a C4 ol ‘s.a..au...b
sl sl C8 Jbé.\uaa) Oyl 4y l
Pyato o2 S e (,6 PLS iy

S g0l

2150 St Gblia i S5

S5 dxl g co-¥

(OPA) (o5 5 Suglgl 0,509, » (e o)lineiz (615 poenad sladelon Joko 5l oolitul b pol> adlllas 5o
5 PLS g el (S1) ol a3ls ez bolen ol 5 ool Glaleyd lagasls ) ySose b
sleadls 0,0 Casds glp el Casds Glpl (Bob 0,68 0 olioble dxiee Gl did (o poe
ol il jp late 51 IS sk b eslizd RUSLE 3 RWEQ (gla o 3 cusiy & o] 5 o0l Lo
@ ol G pegasy dibie (ol 50 ol Galu B oSG sk 0ls 18 (sl Giolu b 3l Cow Dad 4 ddlaie



Siela (9ala 5 (6 plo (gale « S i (ygale Slapl b S oS axl o 4w sl 095 a5 (asle azl,0) Glpl S )5
Jad le 50,5 mblo cp 5 Jled 5l SO 4 SxgS azl )0 dw cpl &S oo el wawl oo LSis (e yun)
5 S et s ar sl plnl (B0 00568 50 (0l Gl 8 YL il b allate o Sgal 5 eigl
ol Bl Gl gy LB pob o L 5 05 slaglish S 5 18 oseliglaazl o o S
oo M (YL s L g, 51 78) a5 awo o las bl by leo coaS a3 Lo g 4y
(Rashki et al., Y+ 1Y) Wad oo aizlis SU s slajs, oloe a0 g bjs, ZY-/) a5 JB& o s
35915 @yeye y oSS YV 1) (hgale ;o (ool Gialo b lawgie (l5edS Vo VA ()55 cwlie sl L
S i iaand 10 ol Lle e 45 ol olis Gubies ol GBS GBS I Slgten wlos S
Cls p slaygls aS Vo VY L Kan g 5598 S Gubodd zuls b dS @yl 6 VL e osix Ll 5 L]
4 b ol Lisle,d late 51 aS 50,0 0,0 cillae ailes,s el 6,\9.,} ol sliwl o \Legs 5
Ol 1o 0525 axlllas 090 adlain o9 5 (635 (Sl lacwend (o adhhie (pl Slely )l oSl 4
565588 30 5 el blie (50 T8 g S oYl e bl ol o o Gl B el
Coles jo 8ls Slgseen (Shahroozi, Y+ ¢Organization, ¥ + + 4 ®Ansari, Y+ 1)) slaasl b a5 o,y oo
g 2hoble @l Sy (g ise (2S5 i@l S aS ol (L OPA Jus 5l Jol> slayss
il Glaasie Jate 51 51 B eSOl 4z 0 sl gon dids Joli ol Julse a5 Jb> jo
ool Glgie 4 allaogyie adlamio a0 g8 YEVAF a5 oo lid ol bls asins 3blie olos anss
5 By 4o Boee &S ol oo Sl |, diilaia’ S 5V AT Sl bl .ol ool gow aads ol50blo @
OS5 s, b L S TR 5 s s 5 AU claly e b5 sl e 53 dilate (55 g
L)"‘ L) OJ.AT S C.»Lu aQ U‘9Sk5‘° LM‘Q).: Q‘J"‘ d)’“’ SCg 40 LS")OL’L"’ LS’L’))‘ a S Ye\P U‘)&Q’b 9
Oeizeed 9 (2LS WD G ) (il SaS 08l 5l (LU (are Ll yd (S95 Cundg Sgei lisebl Ay
3l ddlaie (I T8 100l 0 T)d mu s 10 e i Sludl slacIlad b ol o 03590« job s ok
Fathi-Taperasht et al., Y+ YY; Ghasemifar et al., Y+ Y¥; Shafizadeh-Moghadam ) lawg a5 Slelas
a sbls u"‘J‘A""Bgs’T(?L“u"ﬁ)u*’)‘ (PLS idiey o 5T A4S wad oo lis oad plxil (et al., Y4
Qoo axlge (glos s JLSis oauy b sl sl Jlo jo a5 ol (Bh ded o pgasy (pb o)
St palipw )3 (o8 4 Sl g eaiSh bl cul ol ails ol oble 655 2 ) 5B 2
@ 5k bl ol aiiws Gdate caoVl lag)] 5o ool iolw b Jewily a5 bl b g a3,ls 095 ol !
oyf 5 IRz ¢ ) g5 ) cblax laly (65,5LeS damgs ool mlie oo o8 1 (D e SIS
Lulys adhio ;o a5 col S8 @ 0¥ 3l s lOkL b oojilee 5 lesl @ 5o jsb ar Wil a5 WSl



ple 2 (e plaasie g (e galsz S lae L) (e (o e LIS ol g g 01y (ol (S
adlate (g3lujl 4 J5e jsb 4 B sl 12l g (>l sl ok 5 silwosly B oS () 00 a3l o
G5 L LS (eSS pliie 4 0)lineniz (6 S preal sl oo S ST 2l0ble Lol
Minaei) oS 3551 gloads (o Cuslsl 5 Blid crals Slagoad dacoekd poe o poe 5 saaie sla,lies
&y aiedsyl 5l S5 (MCDM-OPA) o5 )5 Cuslsl 5,500, 5 coiiee Joo Lolsl pma 1 (etal, Yo Y
2l sl (e Slaasliy axwgs (gl Wlgice g sl G500k A iy Bble 2L5) 5 alulis
5 Call 9,S0s) p (e ojlereniz (655 el sladelon Joe g 09 oolatigee o B SIS
Lo Go9) c(p092 lanin 9 (1392 4l j o5 ¢ Solw e & conlio slogazlls (58,5 )l )0 4y 4355 L) (OPA)
Gl clin b, Sal, al) 5 loliss yo 1 s asbsn 5 olpie Wilsi co s, ol Moo BEBF ol 3o
soliiul sor] Slilllae o o Jlo ol b ailed Ko dibhaie o Layl i b Celin @bl BBLis oL 5 s
e il el S 5 @ 05ty groas ) sl gl arer (2 WL b a5 ls oL

ASloe mol8 1) 2lioble Coxdg
\
b0

Abbasi, H. R, Opp, C., Groll, M., RohipourgH., Khosteshahi, M., Khaksarian, F., & Gohardoust,
A. (2018). Spatial and temporal variation of/the’aeglian sediment transport in the
ephemeral Baringak Lake (Sistan Plainy Irah using fiéld measurements and
geostatistical analyses. Z. Geomorphely 61(4), 315-326.
https://doi.org/) + ) ) YVigfo/Y YA/ €00

Afifi, M. E., Sohrabi, V. (2023)."Assessing\the state,of desertification in the Shahrbabak plain
watershed using Medalus'model and remote sensing data. Natural Ecosystems of
Iran, 1(1), 38-59.\attps://Sanadiau.ir/ecrfArticle/IATYA +

Akbari, M., Memamian, H., Neanqtollahi, E., Jafari Shalamzari, M., Alizadeh Noughani, M., &
Zakeri, D.'(¥ + Y ) )NPrigritizing policies and strategies for desertification risk management
using MCDM-DPRSIR™pproach in northeastern Iran. Environment, Development and
Sustaingbility, 23, Y2 Y-YoYY https://doi.org/) «,) + +V/s) « TTA Y0 WTALY,

Albalawi, ENK., &ldimar, L. (Y+ V). Using remote sensing technology to detect, model and
map desextification: A review. Journal of Food, Agriculture & Environment, Y V(Y), Y3)-
yav

Ansari, M., Mahmoedi, H., & Jafari, A. (2011). Assessment of water erosion in Bampour
watershedgdlranian Journal of Range and Desert Research, 19(2), 279-293.

Ataei, Y., Mahmoudi, A., Feylizadeh, M. R., & Li, D.-F. (Y + Y +). Ordinal Priority Approach
(OPA) in Multiple Attribute Decision-Making. Applied Soft Computing, 86, 1+ °A3Y,
https://doi.org/https://doi.org/) +,) * YV/j.asoc.Y « Y9, «0AQY,

Bakhshandehmehr, L., Soltani, S., & Sepehr, A. (Y+Y). Assessment of present status of
desertification and modifying the MEDALUS model in Segzi plain of Isfahan. Journal of
Range and Watershed Managment, 66()), YV-£).

Becerril-Pifia, R., Diaz-Delgado, C., Mastachi-Loza, C. A., & Gonzalez-Sosa, E. (Y+)1). Integration of
remote sensing techniques for monitoring desertification in Mexico. Human and Ecological Risk



https://doi.org/https:/doi.org/10.1016/j.asoc.2019.105893

Assessment: An International Journal, 22(1), YYYY-Ye.,
https://doi.org/) +,Y «A+/V s AV TR, Y 1T,11199) €,

Blanco, H., & Lal, R. (Y+ +A). Principles of soil conservation and management (Vol. Y1Y)149),
Springer New York. https://doi.org/Y +, ) « + V/AVAN-£. ¥ AV.AY,

Boali, A., & mohammadian behbahani, A. (Y+)%). Assessing intensity, risk of desertification and
management program (Case study area: Segazi plain of Isfahan). Geography and
Development’ \ V(OW)’ YAYYAE doi: VLYY Y odig. Y eV, €A,

Bouabid, R., Rouchdi, M., Badraoui, M., Diab, A., & Louafi, S. (Y+) +). Assessment of land
desertification based on the MEDALUS approach and elaboration ofian action plan: The
case study of the Souss River Basin, Morocco. Land degradation and désertification:
Assessment, mitigation and remediation, YY)-Y£2, DOL:) +,) + « V/AVA-G AR AoV
NN

Boudjemline, F., & Semar, A. (Y +YA). Assessment and mapping of desertification Séfisitivity with
MEDALUS model and GIS—Case study: basin of Hodfay Algeria. Jowrnalof water and
land development. DOIL: ) «,YEVA/jwld-Y + YA+« Y,

Chepil, W., & Woodruff, N. P. (Y 429). Estimations of wind.erodibility of faith fields. Agricultural
Research Service, US Department of Agriculture.

Cheki Forak, M., Doostan, R., & Minaei, M. (Y YY). Identification of Dust Centers in Birjand
City. Geography and Territorial Spatial Arrangement, W (<)) -A€, doi:

VYY) ) ) /gaily - YY,EYOY . Y. TE.

Dastorani, M., & Jafari Shalamzari, M. (Y+YY). Camparison of fuzzy method and Integrated
Desertification Index (IDI) in assessing the inten"ty of desertification in Torbat-e-
Heydariyeh of Khorasan Razavi previnge wit&emphasis on vegetation indices. Journal of
Arid Biome, \ Y(\)’ 1Y.Vo,_ doi: Y+, YAaYoRhandBiomsY * VI AYAY, YAAY,

D. Moore, 1., & J. Burch, G, () A1), ModellinggErosion and Deposition: Topographic Effects.
Transactions of the ASAE, 29(1), V1Y £- YW+,
https://doi.org/https://dodgrg/Y «» ) R ¥V /¥« |, ¥ YIY,

Djili, K., & Doud, Y. (*?49). Relationship between pH and calcium carbonate content of soils.
The casegof NorthermAlgeria soils. Agrochimica (Italy).

DOI: Y V& V/trxbY N ¢ Yy,

Durigon,¥. L., Carvalhe, Dedi;'Antunes, M. A. H., Oliveira, P. T. S., & Fernandes, M. M. (Y+)¢).
NDVi time ségies formonitoring RUSLE cover management factor in a tropical
watershed. International Journal of Remote Sensing, 35(Y), £¢)-£0Y,
httDS//dOlOI;& YA/ Y EVIYTY Y Y YLAY Y CAY

El Baroudy, A. (Y* }). Monitoring land degradation using remote sensing and GIS techniques in
an area of the middle Nile Delta, Egypt. Catena, 87(Y), Y+ 1-Y+A,
https://doi.ofg/V +,) + Y1/j.catena.Y+ V) ,+ 0, YT,

Forests and Rangelands Organization. (Y + 9). Preparation of soil erosion potential map of Sistan
and Baluchestan province. Forests and Rangelands Organization.

Fathi-Taperasht, A., Shafizadeh-Moghadam, H., Minaei, M., & Xu, T. (Y YY). Influence of
drought duration and severity on drought recovery period for different land cover types:
evaluation using MODIS-based indices. Ecological Indicators, Y€V, Y +3) €7,
https://doi.org/https://doi.org/) -,) - Y1/j.ecolind.Y - YY,) -4V ¢,



http://dx.doi.org/10.1007/978-90-481-8657-0_10
http://dx.doi.org/10.1007/978-90-481-8657-0_10
https://doi.org/10.2478/jwld-2018-0002
https://doi.org/https:/doi.org/10.13031/2013.30363
http://dx.doi.org/10.11766/trxb201605140243
https://doi.org/10.1080/01431161.2013.871081
https://doi.org/10.1016/j.catena.2011.05.023

Fryrear, D., Sutherland, P., Davis, G., Hardee, G., & Dollar, M. (1 24%). Wind erosion estimates

with RWEQ and WEQ. Proceedings of Conference Sustaining the Global Farm, ) +th
International Soil Conservation Organization Meeting, Purdue University,
Ghasemifar, E., Minaei, M., Shen, M., & Rezaei, M. (Y YY). Analysing spatio-temporal patterns

in wintertime rainfall across Iran’s deserts using GPM DPR data. Arid Land Research and
Management, YV(V), Y+—°+_ https://doi.org/) +,) + A+ /YOTYY LAY, Y XYY, YL ALY.LY,

Habashi, K., Karimzadeh, H. R., Pour Manafi, S., & Jafari, R. (Y +YA). Assessment of
desertification in east Isfahan using integration MEDALUS model and multi criteria
analysis (MCA). Desert Management, ©() +), 43-1Y0_doi: ) -, YY.Y¢/[dmal.Y - VA,Y- V),

Han, Y., Zhao, W., Zhou, A., & Pereira, P. (Y + YY). Water and wind erosion responsg, to ecological
restoration measures in China's drylands. Geoderma, 435, Y1) £,
https://doi.org/) +,) + Y V/j.geoderma.Y + YV, Y10 £,

Kafash, R., Ruhimoghaddam, A., Einali, A., Afshari, & Zolfaghari. (Y+A). Investiga}h\g the
impact of climate, vegetation, wind erosion and soil criteria in assessing the potential of
desertification using GIS (case study: Moradabad Saravan segion). P(zhuhesh-ha-ye
Noin-e Olum-e Jografiya-ye Memari va Shahrsazi\) £(Y); Y©-YA.

Kamali Maskooni, E., Kamali, M. A., & Khanamani, A. (Y +T9)). Investigation and Preparation of
Desertification Map Based on Iranian Model of Desertiﬁcatiql Potential (IMDPA) with
an emphasis on two criteria of soil and vegetation (Case study: Faryab-Kerman
Province). Journal of Environmental Science and Technology, 22(1Y), V1Y-YVA,
doi:) YV VE/jest. Y+ Y,V YA VA Y,

Lyu, X., Li, X., Wang, H., Gong, J., Li, S},¥®ou, H., & Dang, D. (Y+Y)). Soil wind erosion
evaluation and sustainable management ofitypical steppe in Inner Mongolia, China.
Journal of Environmental Management, 247, V) ) &AA.
https://doi.org/Y +, W Y V/j.jenvman. ¥ Vgl T2 AA,

Mahmoudi, A., Deng, X, Javed, S. A., & Yuan, JA(Y+ Y)). Large-scale multiple criteria decision-
making with missihg values: project selection through TOPSIS-OPA. Journal of Ambient
Intelligence dud"Humamized\Computing, 12()+), 1Y £)-4¥1Y,
https://doi.org/Y + N « V/sWETON- - ¥+ -« TREREW.

Minaei, F., MinagigM., Kougias,d., Shafizadeh-Moghadam, H., & Hosseini, S. A. (Y+Y)). Rural
electrification in protected areas: A spatial assessment of solar photovoltaic suitability
using the fuzzy best Worst method. Renewable Energy, YV, YYi-Yio
https:Mdoi.orgtips://doi.org/) -,) - V1/j.renene.Y-Y),-0,- AV,

Moore, 1. D,, & Burch, G. J. () A1), Physical Basis of the Length-slope Factor in the Universal
Soil Coss eqﬁtion. Soil Science Society of America Journal, 50(°), VY3 £-Y YA,
https://do1Nerg/https://doi.org/Y «, Y)Y ¥7/sssaj) 4AT,+ ¥1103904 000 v 004 £V,

Negaresh, H., Rakhshani, Z., Firoozi, F., & Alinia, H. (Y+ 7). Desertification assessment using
the analytic hierarchy process and gis in southeast iran. Geografiska Annaler: Series A,
Physical Geography, 4A(Y), Y-\ ¢, https://doi.org/Y +,V V)V /geoa ) YV Y+,

Negaresh H, Fotoohi S, soraya R. Identification of the factors influencing the hazards and the
difference in the volume of sediment accumulated in the villages of Nimroz. Journal of
Spatial Analysis Environmental Hazards Y+ Y+; vV (1) :Y¥V-£A doi:) +,Y9YeY/jsaeh.V,), €.

Parysow, P., Wang, G., Gertner, G., & Anderson, A. B. (Y + +Y). Spatial uncertainty analysis for
mapping soil erodibility based on joint sequential simulation. CATENA, 53(V), 1°-VA,
https://doi.org/https://doi.org/) «, Y e YT/SeVEVAVIY( V) VAAE



https://doi.org/10.1016/j.geoderma.2023.116514
https://doi.org/10.22034/jest.2021.30618.3917
https://doi.org/10.1007/s12652-020-02649-w
https://doi.org/https:/doi.org/10.2136/sssaj1986.03615995005000050042x
http://dx.doi.org/10.29252/jsaeh.7.1.4
https://doi.org/https:/doi.org/10.1016/S0341-8162(02)00198-4

Pishyar, S., Khosravi, H., Tavili, A., & Malekian, A. (Y + 7). Ranking effective desertification
indices using TOPSIS and analytic hierarchy process (case study: Kashan region).
Journal of Natural Environmental Hazards, (M), AY-47, doi: Y +,YY) )V jneh. Y+ Y1, YAV A,

Rahdari, M. R., Caballero-Calvo, A., Kharazmi, R., & Rodrigo-Comino, J. (Y+YY). Evaluating
temporal sand drift potential trends in the Sistan region, Southeast Iran. Environmental
Science and Pollution Research, ¥+ (2V), Y« YIT Y YAY,

Rashki, A., Kaskaoutis, D. G., Rautenbach, C. J. d., Eriksson, P. G., Qiang, M., & Gupta, P.
(Y+)Y). Dust storms and their horizontal dust loading in the Sistan region, Iran. Aeolian
Research, 5, ©)-1Y, https://doi.org/https://doi.org/) *,) * Y1/j.aeolia. W@ Y,V Y, ),

Sadeghi Ravesh, M. H. (Y+YY). Applying Fuzzy Logic in Quantitative Analysis 6f,Strategies
Adopted for Combating Desertification Using Critical Analysis Approach. Desert
Ecosystem Engineering, Y Y(Y¢), Yo-YY, doi: Y+, YY:0Y/dee]. Y+ Y1, V), VER) ),

Salvati, L. (Y+)£). Toward a ‘Sustainable’land degradation? Vulnerability degree an&component
balance in a rapidly changing environment. Environmenty, Development and
Sustainability, 16, YY3-Yo £ https://doi.org/) +,) + +V/s) + TTA W 4 £ TN 55

Salvati, L., Zitti, M., & Perini, L. (Y + Y1), Fifty years on: long-term patterns gland sensitivity to
desertification in Italy. Land degradation & developmient, 27(Y), AV-)+V.
https://doi.org/Y +, Y« + Y/Idr.Y YY1, \

Sepehr, A., Hassanli, A., Ekhtesasi, M., & Jamali, J. (Y+ +V). Quantitative assessment of
desertification in south of Iran using MEDALUS, method. Environmental monitoring and
Assessment, 134, Y¢Y-Yo £ https:/doi.org/MNg, ) « « Vs + 1TV -0 VAT,

Shafizadeh-Moghadam, H., Minaei, M., Eeng, Y., & Poiifius, R. G. (Y+)%). GlobeLand" * maps
show four times larger gross than net land ¢hage fromiY: «+ to Y+ )+ in Asia.
International Journal of Applied Earth Obs@rvation'and Geoinformation, YA, Y& +-Y£A,
https://doi.org/https¥/doi.org/\ -, -V /j.jagy - V4, .\, = Y,

Shahroozi, M., AhmadifE., & Hekmatnia, H. (Y Y8). Evaluation of water erosion in the Zahak
watershed using,the RUSIRE model®\Journallef Water and Soil Conservation Research,
YY()), FY-0A.

Shihab, T. H., &Al-hameedawi, A.N. (Y Y+). Desertification Hazard Zonation in Central Iraq
Using Muiti<eritesia Evalllation and GIS. Journal of the Indian Society of Remote
Seusing, 48(7), L3 Vet&d . https://doi.org/) +, )+« V/sI YoV e Va_ ) VALY,

Silakhori, E.,"ewneghj M., & soleimani sardo, M. (Y +Y%). Assessment of Risk and Hazard
desertification/using Topsis-GIS method (Case Study: Bashtin, Sabzevar, Razavi
provinee). Jounal of Arid Regions Geographic Studies, ) +(Y©°), £¢-09,

Usda, S. (Y 3A°). Hydrology, national engineering handbook, Section £¢. US Department of
Agriculturej Washington, DC, USA

Stone, R. P. H., D. (¥} + ). Fact Sheet, Universal Soil Loss Equation. Ministry of Agriculture.

Woodruff, N. P., & Siddoway, F. (Y 112). A wind erosion equation. Soil Science Society of
America Journal, 29(°), 1+ Y-+ A,
https://doi.org/) +, Y)Y /sssajl 410, ¥110490. « Yd v 0 Yoy,

Yang, X., Yang, Q., Zhu, H., Wang, L., Wang, C., Pang, G., Du, C., Mubeen, M., Waleed, M., &
Hussain, S. (Y+YY). Quantitative Evaluation of Soil Water and Wind Erosion Rates in
Pakistan. Remote Sensing, 15(%), Y€+ ¢, https://doi.org/) +, ¥V +/rsV 02V €. £,

Youssef, F., Visser, S., Karssenberg, D., Bruggeman, A., & Erpul, G. (Y+)Y). Calibration of
RWEQ in a patchy landscape; a first step towards a regional scale wind erosion model.



https://doi.org/https:/doi.org/10.1016/j.aeolia.2011.12.001
https://doi.org/10.1002/ldr.2226
https://doi.org/10.1007/s12524-019-01079-2
https://doi.org/10.2136/sssaj1965.03615995002900050035x

Aeolian Research, 3(%), £1V-£V1,
https://doi.org/https://doi.org/) +,) + YV/j.aeolia. Y+ V), ¥, + 4,

ZOLFAGHARLI, F., SHAHRIARI, A., FAKHIREH, A., RASHKI, A.R., NOORI, S., &
KHOSRAVI, H.. (Y+Y)). ASSESSMENT OF DESERTIFICATION POTENTIAL USING
IMDPA MODEL IN SISTAN PLAIN. WATERSHED MANAGEMENT RESEARCHES
(PAJOUHESH-VA-SAZANDEGTI), Y£(Y (3))), 3V-)+ V. SID. https://sid.ir/paper/Y + + 122,

|




