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Figure (1): The location of the study area in Iran, Sistan and Baluchestan Province, and the work unit of the study area

Table (1): Working unit classes in the study area (Author)
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Figure (2): Process of Implementing the MEDALUS Model
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Table (2): Indicators for Assessing Climate, Soil, and Vegetation Criteria (Kosmas et al., 1999; Rigi et al., 2017; Ferrara et al., 2020)
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Table (3): Quality of agricultural operations, irrigation method, and irrigation water quality, as well as the degree of rangeland
degradation relative to its potential capacity (grazing pressure, the ratio of livestock to rangeland capacity)
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Table (4): Indicator of conservation operations and criteria for policy and management
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2. Pacific Southwest Inter Agency Committee
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Table (5): Factors influencing wind erosion in the IRIFR Method
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Table (6): Determining erosion classes and estimating sediment yield of lands in relation to wind erosion
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Table (7): Quality of groundwater criteria and indicators for evaluating groundwater quality
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Table (8): The equation of the geometric mean of criteria
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Table (9): Desertification sensitivity classes of areas (Ferrara et al., 2020)

u..a;'—l.\.fa Luls

> /07 /Y=Y /0T VYA=V/EN A Vin% V/YV=V /XY V/YY=\/YS VAV =\/YY <\NY
Critical Critical Critical Fragile Fragile Fragile Potential - o
Non-Classified
(C3) (C2) (C1) (F3) (F2) (F1) )
1 ‘ 1 s ) s S o <) v\s
e ] e Lo S L it L i o
@ (&) (< @ (&) el

5L il s 0Ll 05 o3l e dneS G
3550 Salats QUL (6l m 1) (5505LS W55 (slacys ptms
S slael Jils 5 by et (el Lilesls 13 iy
il Joalse g el 5 (3055 (Sl gl s
Jice o iasi ol (o) eslinad 3550 (Slaslins A o3z
LD SA 5 (sl D LE Jels isy 53 51 LESA

(Y'\\ LL.S})JMA) Sl ol J:.{\A:.; (QKA

SA O 25, A

Sl o Al S eslind LSA elge bl tass 5
SA sl 3o LESA e izaS il it 513l il
S e Sl 2 S S e S ) Al
3 5 5 aallas 350 i IS e 3 (65,5058 (5l s
el s ol (T oS ppiiin Yo Y) (OLLSon 5 elorl)
odin (e Sl b lae o8 ot (pl 53 (Sb 8
S s 2l (oS Sl il le Lajlae 555 s
Slein slag,lS (Sabea 5 &gl ¢ Jous (530 500b 5
S kS ss flad 53 o sas Do gast 5 Slbl Lo |
JgmamaaS 2 53 (algly Sladoms ple SL35l 5 Joms
Jsd) s Le 5 4l ol ol St 4 (oo 103 5
4

LESA 0% 5 05 (230! e
O 5 ol ool dde gy pleslanal 5550 Je
edmie L a5 sl (8l i o] 5 ol 'LESA
L el e 5 ousliS 20 3 ose e 2L Sl
a5 ol 53 Jds ol il 0l e3lizad OF kS e
Sy ol pde L 5 (il Olye LESA Jue 51
ey bogd o asiia Ol Ol el 21500k S
el Gl gl bl nl 5o SB0L Sl ans s
ol 53 esliil 350 o Olyee LESA s ol oo |
=2l ol gl Lo oMb U el o Ol g5
O 5 e 2l (e LESA 33 S Larine Ol gl
sl ol Gus i ol Ghas Ulsmsan oS o
Sl O S ple 5 S 5 (35558 n (So50 42
ol el (3558 ) e Sl (S eslinad 4 s
S3alS sl ey S Bl (ol VAAY 4555 3 (s
S S B s 53 Jome 5 AU el ss 4 SLS ¢l
Jeale Ol 50l 5 ol AU 5 JL6 )l Lol olas oS
Sl o Sl 3 ol e s Ll nl 5y ol
03 e b GL;AJLSJ'))L:SZJN olubis,ls 51 &80

1. Land Evaluation and site Assessment
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Table (10): Site assessment scores
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Extended Abstract

Introduction: As a serious global environmental challenge that significantly influences arid and semi-arid
regions, desertification brings about land degradation, reduced water resources, soil erosion, and a host of socio-
economic problems. Therefore, this study sought to investigate the critical status of desertification in Saravan
County, located in Sistan and Baluchistan Province, Iran, which is characterized by its arid climate, low
precipitation, prolonged drought periods, and declining water resources. These conditions adversely affect
vegetation and soil moisture, leading to intensified desertification. Taking the aridity index into consideration,
the area is classified as "very severe" with an aridity value of 1.48, highlighting its high susceptibility to
desertification. Moreover, unsustainable land management practices and overgrazing have contributed to the
further degradation of such a fragile ecosystem. On the other hand, the lack of sufficient vegetation has exposed
the land to severe erosion, exacerbating the process of desertification. Thus, recognizing the interplay of natural
and human-induced factors is required for tackling the challenges facing Saravan County.

Materials and Methods: This study assessed desertification in Saravan County using the MEDALUS
(Mediterranean Desertification and Land Use) model and the LESA (Land Evaluation and Site Assessment)
system. The study area is located in Saravan, covering 12,821 square kilometers. The required data were
collected from governmental records on land management and groundwater resources, meteorological station
data on precipitation, and field surveys of soil, vegetation, and wind erosion indicators. On the other hand, the
MEDALUS model was used to assess desertification vulnerability in terms of six criteria, including climate, soil,
vegetation, management and policy, wind erosion, and groundwater depth. Each criterion was then assessed
through specific indicators and scored based on its contribution to desertification. Then, the criteria were
combined geometrically to determine the vulnerability of each land unit. As for the analysis of data, climate
analysis included precipitation data (to evaluate annual precipitation rate), aridity index, drought patterns, and
geographical direction. Moreover, soil analysis included assessment of texture, drainage, gravel content, and
slope, all of which play a crucial role in land degradation. Also, vegetation was assessed in terms of its
percentage, resistance to erosion and drought, and fire risk. Furthermore, the implementation of sustainable
practices and the severity of land use, including agricultural and grazing activities were assessed in terms of
management and policy factors. On the other hand, wind erosion was examined using the IRIFR model, where
landform, wind characteristics, soil and surface cover, vegetation density, erosion marks, and land use were
taken into consideration. In addition, groundwater depth fluctuations were analyzed using piezometric data
collected from 22 wells in a 20-year period (1982-2002). Also, the LESA system was used to assess the
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suitability of land for agricultural use in terms of two components: Land Evaluation (LE) and Site Assessment
(SA). Accordingly, LE focused on soil properties such as texture, salinity, drainage, topography, and erosion,
and SA evaluated non-soil factors, including proximity to urban areas, access to infrastructure, and compatibility
with surrounding land uses. Finally, Geographic Information Systems (GIS) was used to map the spatial
distribution of desertification indicators, revealing severity levels across land units. The findings showed that
vegetation and climate were the primary driving forces of desertification in Saravan County, with their values
being 1.92 and 1.08, respectively. Moreover, the overall desertification severity value was found to be 1.02,
indicating critical conditions in the northern and southern regions and the fragile status of the northwestern area.
On the other hand, the LESA findings revealed heightened vulnerability in agricultural and residential areas,
with the grasslands showing the highest suitability for sustainable land use.

This study stressed the link between land use intensity and desertification severity, particularly in agricultural
and residential zones, and recommended sustainable practices such as modern irrigation techniques, optimized
cropping patterns, and controlled livestock populations.

Results: According to the results of the application of the MEDALUS model, low precipitation and prolonged
droughts were found as key contributing factors to the severe desertification in Saravan County. Moreover, the
arid climate of the region exerts an adverse influence on vegetation and soil moisture, with the aridity index rate
of 1.48 indicating very severe vulnerability. On the other hand, soil analysis revealed variations in desertification
levels, according to which areas with exposed rock and poor drainage showed severe conditions. However, while
agricultural lands were found to be less vulnerable, the region was found to suffer from moderate desertification
based on soil texture analysis. Moreover, the study found that the region’s vegetation was sparse due to
overgrazing and unfavorable climatic conditions. In addition, the results indicated that while areas with no
vegetation suffered from severe desertification, agricultural lands displayed lower vulnerability in this regard.
Generally, the geometric mean of vegetation indicators was reported to be 1.92, classifying the region as very
severe in terms of desertification status.

Furthermore, it was found that while management and policy factors played a moderate role in
desertification, unsustainable practices like overgrazing made a significant contribution to desertification. On the
other hand, based on IRIFR model assessments, the study found that wind erosion was moderate to very severe
and that groundwater had significantly been depleted in the western region, both of which have led to
exacerbated desertification. Moreover, according to the results found by the LESA system, while agricultural and
residential areas showed higher vulnerability to desertification, grasslands are the most suitable areas for
sustainable land use.

Considering all the above-mentioned findings, this study recommends sustainable resource management,
including modern irrigation, optimized cropping patterns, and conservation efforts as crucial strategies to be
adopted for mitigating desertification.

Discussion and Conclusion: The integrated use of the MEDALUS and LESA models provided comprehensive
insights into desertification trends in Saravan County, confirming a critical level of vulnerability that is primarily
driven by unfavorable climatic conditions, unsustainable land management, and inherent soil weaknesses. Sparse
vegetation, prolonged droughts, poor soil quality, and overgrazing were found as key contributors to
desertification, leading to the exacerbation of erosion, reduction of water infiltration, and diminishing of
biological productivity. Moreover, the findings of the study underscored the significance of promoting
sustainable land use practices to mitigate land degradation. On the other hand, wind erosion and groundwater
depletion were identified as significant concerns, necessitating measures such as windbreak erection, application
of conservation tillage, and adoption of sustainable groundwater management strategies. The study also
highlighted the value of combining the data collected from field study, remote sensing, and spatial modeling for
effective desertification assessment and mitigation planning. Furthermore, the study recommended the
application of additional indicators such as soil shear strength and wind stress and emphasized the use of a multi-
faceted approach involving scientific, policy, and community-driven initiatives to combat desertification and
ensure the ecological integrity of Saravan County.
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