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Extended Abstract

Introduction: For proper management and planning of arid and semi-arid regions, it is necessary to understand the influence
of the factors, indicators, and criteria on desertification in areas that are deserted or prone to desertification. The use of poor
quality water is one of the factors affecting soil salinity and creating a suitable condition for the development of desert
conditions. The purpose of this study is to evaluate the intensity of desertification using the IMDPA model with emphasis on
groundwater criteria in the Mehran plain in Ilam province.

Materials and Methods: The study area is located in Mehran plain in Ilam province in western Iran. Recharge and drainage
of the region are by two rivers of Gavi and Konjancham. According to the geological situation and the information obtained
from the exploration wells and exploitation of Mehran plain, the groundwater aquifer is the unconfined aquifer. The average
rainfall and temperature of the study area are 270 mm and 21.5°C, respectively. According to the Domarten Climate, the study
is defined as a dry climate according to the De Martonne Climatic classification (De Martonne, 1926). In this study, the IMDP A
model (Iranian Model of Desertification Potential Assessment) was used to investigate the intensity of desertification and to
present a desertification map in the Mehran plain. This method is one of the methods of desertification assessment that was
proposed in 2005 by the Department of Deforestation and Natural Resources of the University of Tehran in collaboration with
the Forests and Rangelands Organization (Zakerinejad et al., 2012). By using this model, it is possible to study the effective
parameters in desertification in order to provide an accurate desertification map according to the conditions of Iran (Akbari et
al., 2020). In this study, to investigate and prepare a criterion map of groundwater degradation from IMDPA model indicators
including electrical conductivity (EC), sodium absorption ratio (SAR), color (Cl), falling groundwater level and irrigation
systems of the irrigation system were used. The inverse distance weighting (IDW) method was used to prepare raster maps of
different groundwater indices. Finally, after preparing maps related to each indicator and combining their layers in the GIS
environment, the groundwater criterion was obtained, which was applied in the final assessment of the desertification situation
in the region.

Results: The results showed that in the study area, the groundwater criterion is in three classes of low, medium and severe
desertification. According to the groundwater condition map in the degradation of regional resources, about 32% of the total
area is in the low class of water degradation which is located in the northwest and southeast of the study area. Moreover,
approximately 48% of the total area is in the middle class, which is located in the northern and northeastern parts. About 20%
of the total area is also in the severe class, which is mainly concentrated in the southeastern part of the region. These results
were obtained from the study of different indicators of groundwater resources. The results of the aquifer decline index in land
degradation situation showed that this index was in low, medium, severe and very severe classes. Sodium absorption ratio index
in low and medium classes as well as irrigation system index is in low and severe land degradation. The electrical conductivity
index was in low, medium and severe classes and the chlorine index was in the low class for land degradation.

Discussion and Conclusion: The data of the IMPDA model showed that among the measured indices (falling groundwater
level, sodium uptake ratio, electrical conductivity, chlorine and irrigation system) in this study, falling groundwater level and
irrigation system have higher sensitivity, respectively. They can be more effective in desertification classes. The findings of
Rafie Emam & Zehtabian (2004) showed that flooding irrigation and furrow methods are the most important factors in
desertification. In fact, traditional irrigation methods cause high water consumption, resulting in declining groundwater
aquifers. Therefore, it is necessary to adopt appropriate strategies to eliminate the aquifer decline, which has the highest value
in terms of land degradation in water criteria. In general, the results showed that water is an important and effective factor in
monitoring the intensity of desertification, especially in arid and semi-arid regions. It is suggested that to combat desertification,
proper management of water resources should be done to prevent critical conditions in these areas.

Keywords: Desertification, Groundwater, IMDPA, Mehran plain, Quality index.

Citation: Shahini, Z., Faramarzi, M., Garaee, P. & Alimoradi, S. (2021). Evaluating desertification intensity
with emphasis on groundwater criteria using IMDPA model (Case study: Mehran plain in llam province).
Integrated Watershed Management, 1(1), 17-28. doi: 10.22034/iwm.2021.247940

Copyrights:
Copyright for this article is retained by the author(s), with publication rights @ ®

granted to Integrated Watershed Management. This is an open-access article
distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/ by/4.0).



https://dx.doi.org/10.22034/iwm.2021.247940
https://dx.doi.org/10.22034/iwm.2021.247940
https://dx.doi.org/10.22034/iwm.2021.247940

o o g9 (WY-YA) Olxio AFee 30l ) oyl 3 JLo BVE N PPTYSYes ol Cu pae

doi: 10.22034/iwm.2021.247940 YYAY-FOAY 1 Sy i Lo BN

P2
@005 V.

IMDPA Juo 3 00liiuat b (im0 3 303 T sloto 33 5T b (3 305bks w305
(PY! bt ¢y pg0 cid 360 y90 axfliao)
T oo yenle @3Lo 9 "2l 3195 Mg p0l8 e Sl 12

Il @bl @] olBiils o5 5,9l 0aSiiils ¢ 210505ble Ayl owlis IS ais-gal yiils -
Ol el @] oBiils «(g 3,5l sastiils «g lo5dul 5 & 0 09,5 Leils -
Olrl el @bl (Ll (ool @il JS 0 lol (b )15 =Y
Sl el o] bl gladlaie Ol 8 8 ulis IS -F

m.faramarzi@ilam.ac.ir :J giowmo oddoms g5

OF - AN 0 b pdy gyl VA e 16,805k g, VE- [ AIYO sl 0 g ,b)

oS

()i oo MARo 3l odsidy (] 08O (o0 £y (Eghan 5 (b G130 90 4 4T ol (o) (w5 3 (K598 olgF el (2l50bLe
ol 53 ol (o8l g Sl o anzmo iliee Jolge I glac gormo wiyl  azeail 395 oS Cawl Hlaly druwgd (o pr e aoliyy D92l 59
Conodl 43 42 98 b ol bl GLpinusgST glis 0aiiS aouds g Slio Lide plgicas a5 conl OF e I35 15T g wten Jolge 31 Al
Lyl olml 516 0591 Josds O o o e (61 (Floatend S bon 5590 (Sl ) Comud SKiis doud 9 S mulll 50 O
Ol & 4z i b ol @l0bbe b5l Hakiea OF jlme Cuxdy oy adlllio ol 5l Bud 0,5 (el Gble oul 5o Sl
5 9 05 sl jl eoliswl b Cuwl o (orw idgh ol 53 Ayl bl Glaas e (s )0 O b sl a5 gl
@ 5okl a5 w0z T Sl (CD) LIS (SAR) pyows ©da o (EC) (S Sl Colap ygzmod (o)) ool
ol 30 a5 010 Lis sl Cawddy g s .ogus 418 3 IMDPA Juo 51 oslisiw! b ¢yl peo s 53 (3150ble ooy (WS cputd 9 (omwry p9
0L Wigy 53 1) 55T o il VO 9 ¥IN (goue b)) bamwgio b oo yids (65l s 9 (o 25 O 2l (slo a5 L ddlaio
O 5 il JS 51 oo YV a5 il y0 olgf oo dlilaie il oy 0 (i) O Hlaxe Camidy Al 4 axgi b i ylo ailaie
S o 45 3,10 )y s ¢ S Hebas ailaid )5 5158 l50bly dals S )0 Al S5 31w y0 e g bwgie (WIS )0 wuoyd FA (oS
235 )18 212l bl cuglsl 1o @Ikl Gy 3l xS sl sl of @b

IMDPA (i (05U o oo ©vd (2195060 o S 325 &1 1 g0alS ey

YA O oo/ sloojo> zole oo (O] sl ol e B0 160 )50 dalllas) IMDPA Jow 3l ookl b oy
AY

@ ® o yiowd b Ll les elul 5 sl bgase dllie ! (0 sdims lp ol >
09N poos 6‘)4 d.lm wL.u g o olj O Hygody d.L?m L)"‘ Bl 0 g_)l.‘> Sldlao lnl.o.a ‘\)b]

ol o yiwd B 4 j0 Sl



https://dx.doi.org/10.22034/iwm.2021.247940
https://dx.doi.org/10.22034/iwm.2021.247940

'4

VEe 5ol o) ojles N Jle ‘}.:;'J Sloojg> pol> g e

bz bl ;5 ahioble 2Lyl o abse
oo lis (Siddays 5 S gbls logase
oud sback o ol sl cups by b
Amiraslani & Caiserman, ) ol oo (ol0ble
o)Ben 5 Gharaati Jahromi asdlae S ;5 (2020
Hlals szl ,o IMDPA s 5l eslizl L (Y+15)
Ol @l wols )18 bl oy9e 1) 250kl wal
WS o fhe else 5l (S (geiny ol 2l as ol
sleslitul bl oog LA yo 2lioble edny
s 3 sy 2l e b 5 % sla s
Jleo lerear el oa colaul olible @l
b seejpy slool oLl 4 (Y--0) Sepehr
s o S e o S S Calan slaasls
b St )5 ygad adlate jo O olin] mhaw (3
olis gl a5 &3l s Mol MEDALUS o
5 bawgie Curdg yo ddlaie 1 oo ,0 YA sg0> aS 0lo
RWIKYA UET W S CO - TSNP T RN WS
3095 a5 bl oo (S canlinl Cunsg )0 adhais
Shere wizmed il oo Claza lioble (Lol Jalse
Ol 2 ST jshaieay calidee sla Jue 5l esliinl L o
5% bl Dol alE agd sl p badoe (il 5 050
Sl oo plxil 1l 516,500 bl jo wladss S p
e e plis 1) calizee Sldlle o o] cosal &S
Ol gl coeS 5 oS el e plsiea,
Olpse &5 wbbiss (2l0ble s Joloe 5l (i
Akbari et al., ) ol LL3 | 6;,9laS axwg 4 |, o
O (V) oK 4 Zehtabian oo (2020
3 oesllae Joe Golul 5 S5 T gloLons s 0
Soles )3 9 olles (93 e adlate 2l50ble Sunsg
bl y a8 Wlarls y adlaie o l3oble 4t &)
Sl aibie IS @l @lioble ool 3
el 00 0451 5
Flaw b Bl 5o 5 635 a5l asdllas ()
2 S Jelse niere 5l (S 4 azrg g elei]
bl ol Bas g ead plbdl OF s 2500k

OHen g ol

Ao dio
ST 5l solitul Jgol 5 ok ol cslis
IS sl @Y Sl Coeel Gl e )
5 Sas 3ble o logase glojoble by
(Zalibekov et al, 2019) o) Sizass
el o mle 5l bl 5 coslial slooslil
5 Sas gblie o logase okl (b
5 ol Gnlud bl axss o g Sisded
(b 5l (Zucca et al., 2021) sgi o Lége S
Sl ol e s ol Comex 938lie, Sl
Olelid )5 (GLS oms l wlie G2alil LB
.(Mohammad Ghasemi et al., 2008) <ol oo
e 1A el _Lalge 5l S S a8l s
sly ol (Bayram et al., 2021) sls o] sl
oS g CoS b ol ogs slacudlad g Sl aslol
39 shol Jalse 51 S ot o] cbslas Logas
5 Copde kateay (Vathananukij, 1997)
@hoble 51 6xSole v mome spyabn
3 @hobls bbas 5 boasls «Jalse el
&l (5,90 dxwgl ! Bl Codgazme o)ls &g
20 s e (il Sl Sl e 5 2l 5 S
a3 olyen Sy e Of gl oy oS
b s alioble delse ol 5l a8
S SRS IS LTS E Py
oS L slao] ) eolitul sd e ol CudS
Seobml g S 558 2 e else 5 (S cenlial
Sads 2b,l Hekaed (Y- ) o Ken o Nateghi
s3lazul IMDPA il Jow 5l 555 oo oo ble
Sge shol Jele (ol JLine a5 ols Lis zulis aages
Sldllas abl oo adhaie olyble Gol ol o



IMDPA Jos 5l oolital b sy o Jlme p ST L Slioble @as b3l Y.

L ehoble was Syl plply el Jd ol
Aol oo solyll ddlaie (o IMDPA Juw 5l ool

L gy g Slge

@ G yte lelis ) iyl 5 ol glaiSsl bg 5
YV ailats Sl neSbe enl sl slml Cobs
S5 sl 425 YD 5T sloo uSils 5 5o oo
o dilte o3less sleseeldl olul ol
De Martonne, ) s,.5 o ;1,3 Sz ol 0050000
ol s 3y axlllas 5,90 dilaie gl e 1,5 (1926
(M) ) wxly o0 8 el b &0 (V) )5 2=y
cod b @iy (1) )5 wxly ooy 0 ol b e
oy B i b g5,9liaS (F) )5 axly om0 Y
(7) 5,8 9y o0 ¥ ek b UKoz (0) 6,5 o=l
s (V) )5 0zl oo Vool b (g)5las
Milge (SySun abhin (A) 15wy 5 alsoy,

(Y JSs)

Sl 9l ) e i ol e glaasle
dibaie l50ble Jadll Al a5 ol e cods (s
5 VYA b oyse b IMDPA Jus Lulul
abhulsts 2loble oma 9z @lg,s .l VTA)
Csd yd Guo )y o) polie g (coudBl canlial Lyl
Glls g ai3,S 18 bl il Gyf o olie cabo
4285 VW a0 VY U aado ¥ g ax 0 VY Slaixe
VWO gaz o FPlasdod gax 0 ¥F 5 Joi oy
wboe S VIV Gy g (By0 Job adido
$laaxly Gaipends Golul » olpe 220 () JS2)
gmma 00,530 5Ty ez olpl Sl
S35 oo 4505, 90 L dslllac 0,90 dilain 00,5 0
SSsS 5 andSy laosS 5l S &S easlS
o & Ol D © 53 e NS (o0 etz e
g oo AT WNgd oo Blie )9S 9y g S o0
el Sl 5 (cwlid e Caomdy 4 4295 L
Sloyi (lyee Sl 53 0 0 5 SlaST slaoly
5 0l Slgey ,o a5 00g ol g5 5l (i

Y5Yeren

PPFeaee

T T T
Feeee Floves FYevee

Ol o0 L e 9 3] bl 50 axlllao 8 )90 adlaio CouaBgo -) JSo
(Shabazian ef al, 2019 :A\YAY Jlw & b o axfllae 0,90 dlilio RGB CuS )

Figure 1- Location of the study area in Ilam province and Mehran city
(RGB composition of the study area in 2014: Shabazian et al, 2019)
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Figure 2- Location of wells in the study area
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Table 1- Frequency distribution of intensity classes of the current desertification situation
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Table 2- Chemical decomposition of the collected samples
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Table 3- Groundwater criterion evaluation indicators (Zehtabian ef al, 2009)
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Table 4- Weighted average value of indicators affecting groundwater criteria
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Figure 3- Maps of the study area including a) declining groundwater level, b) irrigation system, c¢) sodium
absorption ratio, d) electrical conductivity and e) intensity of desertification in terms of water standard
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