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Introduction

Recently, desert and desertification issues are known as one of the most problem in most countries
especially developing countries. With an attention to the natural resources of Iran we can concluded that
the most of Iranian lands are classified as deserts. Desert scientists believe that in addition to natural
factors, human factors has a significant and important role in desertification. As natural factors are the
most of the desertification criteria, models of desertification potential assessment are provided locally.
In this time, using of desertification models is the best method for assessment of effective factors
on land degradation and desertification severity from experts viewing. Despite of models
abundance, one model is the best that has adapted considering to environmental and human
conditions. To assess desertification, various research done in outside and inside of Iran. Zehtabian
et al (2008) was evaluated soil and water criteria base on Medalus methodology in Ain-e- Khosh’s
Dehloran and presented desertification map at the end of research. Desertification intensity class is
critical for the entire region based on desertification map. Shakerian et al., (2012) Evaluated
desertification intensity in Jarghooyeh region, based on IMDPA model.their results showed that,
this area classified in low class of desertification. According to the new definition of Desert, more
parts of Iran encounter desertification problem. In order to challenging with desertification, it is
necessary to do some scientific research and assessment in different parts of the country. The results
may help to control and reduce the damages resulted from this phenomenon. The aim of this
research would be the effects of climate indicator on desertification with method Iranian Model
(IMDPA) in central part of Iran.

Materials and methods Study
IMDPA model, a comprehensive desertification model, was presented by the faculty of natural
resources, university of Tehran, as the result of a project entitled determination methodology of



154
Keramatzadeh et al.. 45 (1) 2022 DOI:10.22055/JI1SE.2021.37216.1968

desertification criteria and indices in arid and semi-arid region of Iran. In this project, some
international models of desertification such as FAO-UNEP (FAO/UNEP, 1984), MEDALUS
(European Commission, 1999). In bases Iranian Model of Desertification Potential Assessment A
score ranging from 1 to 4 is assigned to each index based on weight of each factor. Finally the value
of each criterion was obtained as geometric average of scores of single indices according to the
formula: Index—X =[(Layer—1).(layer—2)...(Layer—n)]*" Where: Index-X: A given criteria, Layer:
Index of each criterion, N: number of indices for each criterion, Finally the desertification intensity
will be a result of geometric average of 9 criteria as follows: Desertification intensity = (Water x
Soil x Water erosion x Wind erosion x Climate x Vegetation cover x Agriculture x Technological
developmentx Management) Y. The geometric average of relevant indices determines values
related to other criteria, which ultimately will result in desertification intensity, Before starting the
indices scoring, unit work map of the study area was provided using geology, land use and slope
maps of the study area. At the end, the risk of desertification (final map) is classified in 4 subtypes
according to the Table (1).

Tablel- Classification of desertification intensity

Desertification class Quantitative grade Qualitative description
for desertification for desertification grade
class

| 0-15 Low

1 16-25 Medium

I 2.6-35 High

[\ 3.6-4 Very high

In this research, in other to evaluate the affecting criteria and induce in desertification, south-east of
Ahwaz region was studied. Iranian Model of Desertification Potential Assessment (IMDPA) and among
nine criteria, two criteria such as vegetable cover and climate were selected to be evaluated. Different
indices were used for each criterion. In this model, numerical values of criteria were calculated by
Geometrical average mean of indices. Finally, desertification of total studied region was estimated from
the Geometrical average mean of criteria and final region desertification map was provided using
ArcGIS software.

Results and discussion

The results showed that vegetation criteria with the numerical value 2.06 have the greater effect to
criteria climate with the numerical value 1.93 on desertification in south-east of Ahwaz region. Finally,
based on the two investigated criteria, quantitative value of desertification intensity was estimated to be
1.99. Based on the scoring tables of studied model, the region desertification was determined to be
moderate.

Conclution

According to the evaluation of the climate criteria can be obtained:

In this region, 35.56% of the total area amounting to 1159 square kilometers, is in the low
desertification class.

In this region, 64.44% of the total area amounting to 2100 square kilometers is in the medium
desertification class.

According to the assessment of vegetation criteria can be obtained:

In the region, 62.8% of the total area amounting to 2046.82 square kilometers is in the high
desertification class.

In this region, 14.57% of the total area amounting to 475 square kilometers is in the medium
desertification class.
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In this region, 22.63% of the total area amounting to 737.63 square kilometers is in low
desertification class.

Finally, it can be concluded that the intensity of desertification in this region:

27% of the area of 878 square kilometers is in the low desertification class.

73% of the region with an area of 2381 square kilometers is in the medium desertification class.
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Table 1- Description of land use unit

Land use Unit area-km?2 area-hec %
Urban and rural lands 24/804466 2480/4466 0/7609863
Saline lands without vegetation 184/11535 18411/535 5/6485498
Groves and reeds 34/23665 3423/662 1/0503601
Sand dunes 12/73029 1273/029 0/3905577
Jungle 13/949654 1394/9654 0/4279671
Lake, lagoon and swamp 283/03347 28303/347 8/6832989
Plant farm 1145/1922 114519/22 35/133815
Agriculture 1561/4534 156145/34 47/904465

Total 3259/5155 325951/55 100

(Razavi, 2008) 215 Obly Sl W3 -Y Jous
Table 1- Value of desertification intensity (Razavi, 2008)

Numerical Value
Row

Desertification

Desertification

Range Actually Criteria Intensity Criteria
1 0-1.5 Negligible |
2 1.6-2.5 Medium 1
3 2.6-3.5 Intense 11
4 3.6-4 Very Intense \Y
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(Razavi, 2008) IMDPA Juaw 38 L5 dss sbae b3l S asli -V Jooa
Table 3 — Investigation of cover vegetation indices (Razavi, 2008)

Desertification Criteria

Indicators Negligible Medium Intense Very Intense
1 2 3 4
Invasive
1 0,
Invasive species less Invasive species 5%- Invasive species 20%- speC|etsh20 % of
than 5% of the 20% of the 50% of the Combination
Combination of plant’s  Combination of plant’s Combination of plant’s of plant’s and
. and less than 25% of and 25%-50% of the  and mostly of the plant p
Vegetation L . s the plant are
the plant composition plant composition of are composition of <
Status . - . composition of
of annual species. annuals species. annuals species.
annuals
species.
Percentage of crowned  Percentage of crowned  Percentage of crowned C':g\t\?ﬁgéagfag;
plants more than 30% plants 15%-30% plants 5%-15% P
less than 5%
Irregular
Deforestation of Deforestation of st:creLllltiggtr?;s
No traces of plant shrubs, shrubs and shrubs, shrubs and and sﬁrubs
harvest are observed trees is relatively more  trees is much and quite now or in the
than annual biomass noticeable A
Exploitation not-too-distant
of Vegetation past
extra of
Grazing balanced or livestock extra to 25% livestock extra 25%- "Vf;;?]cgor;)ore
less than capacity and more than capacity 50% more than more than
in the right season Grazing capacity Grazing -
capacity
Grazing
Vegetation
regeneration is
very difficult
Revitalization happens  Revitalization possible  Revitalization possible oralrr]gpi(;ssét;Ie
naturally at a low cost. at a high cost. ecologically
and
Vegetation economically
Renewal unjustifiable
The coating
repair and

No corrective action is
required

Coating restoration
operations have been
effective so far

The correctional
operation was
relatively successful

restoration
operation has
not been
successful so
far




\las

VOF=155 o NP Y Jlu ) oyl ¥ oy ST kgn 5 p ke

(Razavi, 2008) mald! sLxe b 351 S aLi -¢ Jous
Table 4 — Investigation of climate indices (Razavi, 2008)

Desertification Criteria

Evaluation indicators Negligible ~ Medium  Intense  Very Intense
1 2 3 4
Annual rainfall (mm) 280-600 150-280  75-150 <75
Drought index UTI 150-180 120-150  90-120 0-90
Continuation of drought (year) 3-4 5-6 6-7 >7

oSl S el o1H0bly W g oue )l awgie -0 J9u>
Table 5 - Geometric average of the quantitative values of VVegetation Cover indices

Indicators Numerical Value Desertification Criteria
Annual rainfall 2 ]
Drought index UTI 2 1
Continuation of drought (year) 1.81 1
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Table 6 — Geometric average of the quantitative values of climate

Indicators Numerical Value Desertification Criteria
Vegetation status 2.21 11
Utilization of vegetation 221 11
Vegetation renewal 1.81 Il
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