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Figure 1. Map of the geographical location of the study area in Iran and llam province

1- Geographic Information System


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.2.2.3
http://drnl.sanru.ac.ir/article-1-138-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-05-09 ]

[ DOR: 20.1001.1.27174425.1399.1.2.2.3 ]

w25 2B g il Gl (osin b

Wb il Gaingge dads i osae ax g (VWWOA)
addllaodyge ddlaie  olicbly cad I8l samd Ll
Adb e
el sno

el aolS oyiod p3 gl yiall gy waldl jlee
ol g aVle Bl (JSis (adls ol b
e bj)l lp ele a3 Jlo pbl > @y
oy oy9d Sl g 5 O C)LC—M]Q" Ll (S5
de ot Ol o o ollad sleolKi] ol dilaie
d)l.a‘ 0y9d ujo PN ul.-u9.n 9 }])) Al 4))1} )imu ‘LSL’;')
Uil a3 ls dusbxe jslate 4l eolanwl VA-AY sla Lo
b J%ls o] i AVl 55l lawgte laul YL
O ol Cawd A 0yed dw s gly Jlaidyee il
g Couo il oS! als Gl )L gleesl
Ko | Qlebl 5l g 9 228,55 (qwyp 3y90 (SSen
oy I oolitwl b o] o 3800 (slaosly
o olis 5 lacuus o9y Gk 5l g sgbme (slaolon|
0a3ld 2 9> Jusits (jadld () > Nad (giljl
adlls caar Cwl 03 g ledwly  SPI
Gl oss odlitwl SPI jatls 5l odBl sl Jlusas
2 SPl [2slis « S6,b aVlo gy sym JuoST 5l L
05 A 5 el ol
(V) Wsleo

Pi —
SPI = Pi=p)
s

23l lne B>l S g i )ge 0593 slp )L el
51 eolazl )'l’J..Lé SPl Ladls dusloe sl sl 35
tl el sy > (S 2929 gy 38 9o
2 Koyl jooblS Il ol JLSis il poion
said 4 ag L (V) a3 el \“}“ Jlo
Sjybses powy g SPI JluSlis (23ls 5l sdslcwna
Jdle Ve X sl wlbe o o3 b Sy Ske
0y90 IS el kel eolaiw] b dalllasdge ddlaio
A5 Al 093 2 slp I JLusSis pols g (o) 3)90
i adibiel (V) Jsdo 3 IMDPA Jas u»_uﬁ 9
<!yl

<l sloojin | gy 0 cutlsp pre ladaly 5l (S
Cdl ol o) Candd g LAY 05 wSTike 232
o Siliwg e Hlid ialS cage (ein ol gdaw
Casd 1y 095 (o)l oprw lainlo b sels yisu g 0ads
sblad (38) o 5l 9 G A5 0388 el 5 dad e
2,5 o dwle g Clow @l 0 ogaddulo)dip dube
& Jbw gop b Aol Jseme jobd () Connds
28l o 3l cuslbyy 5l 5 SYeb Slej yo a4l dad ol

G (ydg
IMDPA _ol55bW Ja

Gl g @hioble Candy yp Saa Ragh oal
ol o s a g IMDPA Lyl s o lible 4
& wByS )5 oslatul )90 (wlidmei= 53958090955 9
dojlas ol 51 plS a ly IMDPA i b
e (ppimte il sl b Gl alapadls
EC logasls Jolb o5 adbie o jhee jlainyge
) TDS((maw ol cumsd) SAR (S8l culun)
eing <l 8l () CL (o Jglore dlge
Jsiis polss g i asls wWlo b o
b (wlidime) —idedisests Sl olne (uaguw ol
Sile s Gidehisess sbeslud) wud slagasls
dilato (6,5 anly 45 dgs (gl Il A5l o eolid oo
5 b o awlidh yeo; (sloadiss 5l 5l 00,5 adlleed)ge
Wi lea ey asd b eolitwl ej (o0
o3 Jalb o 2l (V) S csilphrsts ool
oAb o bawgie (glaalpl ileyd g aiby, (S0, cusd
ol Ser o 4 IMDPA s 4y adlias
d)lfdl.as.bls 090 0 L:agm)'lg,ol do L;)lfdl.m.bls
2 5 IMDPA (olidy (sb9) b Billas 225 (0 ploxl
@ oadld e sl oadoleidn Johe olul p )0l
oS kel o asls opl wsin ke 5l g del o
15 dgalrs ol LS jletel o g Baline g bnyasls
ol lper dapadld cpl (oS )] (ewsin (SSke
OSle Coles > gl e ad)S i 53 las o (oS
Jeily (o5 5l Byl ol oS (0551 (wrin
N S I L UL
ool b s s eld)lS i plhe laesls
I olme 2 Ghey ool 2l 03 ¥ B e (S 25kl
cartie 2 gt i 355 slagald putin i
(V) Woleo

Index — X =[(Layer —1).(layer —2)...(Layer —n)["'"

olze ya glajaslis Layer «ladyse Hlxe :Index-X
e gl N
2 osiplsl Gl 5 g8 Jsep o J ol
1S lajlxe ol adds aw 10.3ArcGIS l8ls
&S 2ol o @ dilaie oljobly Cumsg ool L gl
ol 2 sl osdganail NS ke 3 (V) Joi illae
S Vg VAN pjaw 4 lioble dib o iagh
A ganaed lioble Gorin e g b ol

1- Electricai Conductivity

2- Sodium Obsorption Ratio

3- Choloride 4- Total Dissolved Solids


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.2.2.3
http://drnl.sanru.ac.ir/article-1-138-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-05-09 ]

[ DOR: 20.1001.1.27174425.1399.1.2.2.3 ]

S 2l g sield by« agin b

¥ ol 9 Of qualdl Jlxo dus ST L IMDPA Jio 5l odlil b ol55bky 359, gy

US55 (¥) Ui 1,5 ),5 sl b g oty yus
2l e ($59098)50955 sle )l ) U5 5 oL o LS (V)

el lono

b iy ke WVl (B)b padls bl
iy AAY g AFSAA ATV el s ol bl
5 dilaie Jol 0y93 y> el Cawd 4 VoY 5 VA O/SY
Voo ) oW pj bawgie 9 ¥ M pj sl adb
Conwg p 35 pow 0)9 33 Cusl 08 ¥ NS 5 L Lawgis
)I ul.w; &S Gl ol 039)’51 Y L)"% 2 hwy.n d&.».]o
0l ol mbs wibe alioble @ud il
dibie ookl i xSle & 3 i 5 Jluslis
boplp caiy 4 AF=AA 5 YA-AY 6)90 50 lules cubs
» Y0 Gliobly Sis osNke b AT )90 b
JIdel mb s ganaab Lad g bege olib
0y9d &S W o i JluSiis poli adls ol
0)93 bl )3 Cunl 0392V L plyr 0)93 & (S59 (Lo 4
@hicble M 3 VBY (S5 (SSke b ANAY o
5 8] ol (V) S8 5 (F) Joo ol 485 51,8 Lawsgie
b wldl Jlae oluly 1) s cuds ligble cundy
99 2 INER'AN Js‘ 0)9] DD 0 UL‘“" (s )X 290 0)9] dw
OsSbe LY S 5 bawgile 9 ¥ oS 5 b oS
w.i)‘wa L ):u AY—AA £9d 093 Ll w;)l)é VYA L&")B
25 326 9V N pj bawgie (WS 93 13 VB (S
$39 ke b AT pow )93 g 4518 Y NS
D14 518 awgie g 459 jab Glads (5 VAA

0y95 4w > TDS* 4 CL® (SAR® ECh uoj s I 0w
85 E wymdyze AAAY AM-AF AY-VA
SAR 5 TDS CL EC «iwejp; o il sl jasls
buoge upw b (m3jlel g L)l (V) Jgier polly
b J*b Ore &85 18wy dy9e Of Jlre wiin
Sl oliee cssienie slools  slaodls 3l eolazl
A5 (230559 IMDPA Jie )3 9 del Covdgy ey
ool 9 599859997
Jesly Rl s lioble @ad n S50 Jelse
SiPgags 9 (ewlbime; Jolo dihaio pud Ll
Jhe 2 e 290 sbajlne > 4 Cuns &S Al
Wl rmte G iy G i > IMDPA
3 ke ol 5 b Mo b liobly ey S
Sl bl (olidime) 9 (N3ds8r90055 el
o8 (Sl Gad ol I8 (g 3590 |y Jelse cnl Glon
e GBSl ede patuie adhale
«SIMDPA s jl osliswl L 1) (55909890555 = swlid e
S3PPieeds o)ldy g Sjle el pasls ol
S loisly 5 basls ol j) Pl e & adl e
Lld 5l &8 pladcye 5 €85 )15 (ow)p 2)90 aibaie
o okl 5L el i) e
3,8 pasdie K39 gpg) ol (LS g b dawgie
oRed sty us)  (Gloledigeri Ol
(53999590955

oyl 03 9 Cod dw g g K addllasdyge ddlaio )
dod sl 48518 SS9 Lol 3590 (55519955095
dely 3 3l 13 cudd saly 3 (Sol5)905 (slmoylus
Y| ESRS 9 63sdg 9 )b,bl “_S.Mul.w)s (S R IWRSVTGIN M)
2 bo)lud; iy o5 oud o3 pasdd ($iglsd)ges]

(V) IMDPA 55, )5 waldl lxo (slojaslis jltal (s =) S
Table 1. Determination of score of Climatic Criterion Indicators in the IMDPA Method (2)

L8 )l s bwgie o o Malilf oK sbjladls
v/oV-¥ Y/0V-Y/d VIOV-Y/0- V-\=Vo- o[V-) 5ol
<vo Yo - Vo- 0+ — YA YA-— 5o 2 (3r00ske) S 3L
\ A3 ¥ oF % SPI Jlsiss e ls
JWo ¥ 5l i JLyis Jwsbo Ju¥by Jlo ¥ 5l S JaSis pgls

(V) IMDPA e > Ol jlas (sla el jlitel (pusss =V Jo
Table 2. Determination of score of water Criterion Indicators in the IMDPA Method (2)

Y/0)-¥ Y/0N-Y/ \/ON-Y/b- /- V- S bl o
>p. [ Yooy, <y. (cm/ year) oy ol cdl

S>heee YYQ—Oe v YO--YY0- <VYb- EC(pmhos/cm)
>vy Y&-YY \O-Y5 <\d SAR (umhos/cm)

>\0. - Bee = Ve- Yoo - 0.+ < - Yo CL(mgr/lit)

>y Yoror —Foun Vevr =Youu R SR TDS(mgr/lit)



https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.2.2.3
http://drnl.sanru.ac.ir/article-1-138-fa.html

025 @2 5 &5l e casin L
b WAL s g b /Y 0yles /gl Jlo [ smils o)) slinl g y55

_ L S99 sbaoylud g e daasly ol g S Y o>
Table 3. Code and name of units, types and geomorphic facies

[ Downloaded from drnl.sanru.ac.ir on 2026-05-09 ]

[ DOR: 20.1001.1.27174425.1399.1.2.2.3 ]

1ol &y cols Sisess o)l pli 5 35 S3a9e555 o U g S S3shasesss Ay pli 5 95
Grrere = ol I3 ol < 2L S
Y/ay Alag, So) cabd V-V WL jwcass =) JURSEN \
lanl ol ol b
als¥ SR O —v-)
Lwgie
VYIVA J5s vy sinbu b ucas -y
ZAR Cubldy )l \-Y-Y
YA Tiorsb o3 ¥
N0 B3y, s Y-y
NA Jaml ] il 3
YAIAY chanlpl piele® N
LA
Vad/+Y SipliS ool \-Y-¥ odudyy puCadd V-
BV/F- il 5l o)
sl iolo 9) \-Y-0
(g
SYI b s ousla, ol —Y—5
690000 700000 710000 720000 730000
N
(= (=]
=] (=]
2 -]
8 £ |8
(= (=]
(=] (=]
1= -]
~N ~N
8 &
Ladaly
I 31
g - E
S - g
—
- o
o | 122 o
(=] (=]
i g £
& [ 135 &
I 23 02 4 g8 12 16
- 1-3-6 [ Kilometers
600000 700000 710000 720000 730000

ohles € ()5 515) (siglsd)gess slaojlud ) 4l -V JSS
Figure 2. Geomorphologic facies map of Dehloran Plain
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Abstract

Since the desertification is increases, providing the appropriate management strategies will
decreased the desertification intensity and its expansions. For this, understanding of
desertification process as well as its driving forces seems to be necessary to study in a research
project. The main purpose of this study is to assess the desertification by using, IMDPA model
in three periods those of 2000-2004, 2005-2009, 2010-2014 on Dehloran plain, llam province
having 543.52 Km?areas. For this purpose, three affective criteria of climate, water and
geomorphology-geology have been used for assessment of desertification. Each criterion was
also evaluated by using a number of indices. The results of the desertification process in the first
period of 2000-2004 showed that the criteria of climate geomorphology and geology and water,
respectively, with weighted average 1.38, 1.30 and 1.19 were the most affective criteria in this
period. Differently, in the second period of 2005-2009 the criteria of water, climate and
geomorphology and geology, respectively, with weighted average 1.80, 1.50 and 1.30, had the
most impact on increasing desertification. In the third period of 2010-2014 the criteria of
climate geomorphology and geology and water, respectively, with weighted average 1.88, 1.30
and 1.20, were the most effective criteria in the intensity of desertification. Salinity index was
recognized as the most affective indices in desertification process in all periods of time. This
index hadthe greatest impact in the second period due to the indiscriminate use of farmers from
exploitation wells which resulted in both decreasing groundwater levels and increasing salinity
index. Overall, in study area the salinity index had an increasing trend which could be because
of low rainfall, decreasing groundwater levels, and the special geology conditions.

Keywords: Climate, water, Dehloran Plain, Desertification, Geomorphology-Geology, llam
province, IMDPA model
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