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Abstract

Background and objectives

Desertification is a multidimensional process initiated by the interlinking of environmental and
human constructs. It is expanded by combining and synergizing natural conditions, climate
change, and human pressure factors. This study aimed to combine economic, social, and
managerial factors affecting desertification in the Niatac dust corridor in Sistan and using the
application framework of multi-criteria decision-making models, the most important indicators
of desertification Human-making is prioritized and introduced in the study area to be used in
management and control of desertification and dust phenomenon in the region.

Methodology

This research is survey research. At first, based on the sources and conventional models of
desertification assessment, 20 appropriate indicators were selected in the form of 5 criteria using
a combination of different models such as IMDPA, MICD, and MEDALUS, along with the
opinions of experts and experts familiar with the region, as well as the research executive team.
Data and values related to the indicators were collected through various information sources,
including reports from the Statistical Center of Iran, the Ministry of Energy, the Agricultural
Jihad Organization, and the General Directorate of Natural Resources of the province, as well as
structured interviews in the region, and then the factors and indicators under study were ranked
using TOPSIS multi-criteria decision-making method, and finally, a zoning map of the study
area was prepared by each of the anthropogenic factors. And it was presented.

Results

According to the results, policy and rules (32.5%), economics (25.1%), water, and agriculture
(20.6%) had the greatest impact on desertification. The ranking of indicators showed that the
Hamoon wetland rights index and Niatak River with a coefficient of 0.69, the institutional and
organizational coordination index with a coefficient of 0.6743, the rural development index with
a coefficient of 0.6743, the efficiency index of conservation and recovery of desert areas with a
coefficient of 0.5596, poverty index and household income with a coefficient of 0.5988, grazing
pressure index in rangelands with a coefficient of 0.4821 and agricultural land release index
with a coefficient of 0.5596 had the greatest impact on The land was destroyed and deserted.

Conclusion
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The results obtained in this study indicate the importance of anthropogenic factors in the
desertification of Sistan. By relying on the results of this study that 62% of the land in the
Niatak wind erosion corridor is subject to severe desertification, a long-term action plan
implementing suitable measures for rehabilitating desert lands of the region by the custodians
should be prepared. On the other hand, TOPSIS, used in this study to determine desertification
intensity, is a relatively accurate method when using the appropriate indices. It also has
simplicity, flexibility, and low cost. This method can help managers and planners of the desert
area identify priorities affecting desertification. It can also provide appropriate programs for
managing and restoring desert areas.
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Table 1- The list and method of estimating factors and indicators under consideration

The degree of influence

1.Optimal operation, Surface soil preservation + Restoration, 2
Optimum operation, Surface soil conservation, Non-regeneration, 3

Construction and

Data source _ unit Index Factors
Severe 4 High 3 Moderate 2 Low 1
3 2.95 1-2 <1 % Population
growth rate
- Awareness and —
Statistics of <
>75 50-75 25-50 <25 % 'S
-95) Censuses ° knowledge of §
(1385 users
Unemployment
>15 10-15 5-10 <5 %
Rate
1.0ccupations Unrelated to Natural Resources 2. Agriculture 3. 1-4 Type of
Livestock 4. Livestock and Traditional Agriculture livelihood
Statistics of
) 1Balanced
Veterinary and .
. . 2-1 equals Livestock
Veterinary Affairs 1-4 .
. 3-2 equals Grazing Pressure
of the Province . =
. . +3 times 8
Agricultural Jihad S
o
Expert Theor c
pert Y Planting and 3
(Interview with o . w
>50 25-50 10-25 10 ) A % cutting down
Natural Resources
. trees
(Specialists
Household Income
- .- Monthly
Statistics Center +3 2-3 1-2 -1 Million household income
of Iran (1398) Toman
Converting
>5 2-5 1-2 <1 % Natural Resources
to Agriculture 2
Converting S
>5 2-5 1-2 <1 % natural resources %
Viewing and to other uses e
interviewing -rgv.s
more than 75 50to 75 1510 50 less than 15 % =
experts Abandoned lands S
g
°
(]
>
[}
o}

Indiscriminate operation, Surface soil conservation, Non- 1-4
regeneration, 4 Indiscriminate operation, Removing surface soil,
Lack of protection

mining operations

Regional Water
Statistics

Statistics of
Agriculture Jihad

Expert theory and
field observations

>50 30-50 20-30 <20 Cml/year
Inappropriate .
. pp_ P rain and watery
Dimming and . Garden 1-4
. fallow Agriculture
Aish
new irrigation methods, good irrigation water quality, 2 new
irrigation, poor irrigation water quality, 3 traditional irrigation 1-4
practices, relatively good irrigation water quality, 4 use of
traditional irrigation methods, poor irrigation water quality
. Poor Relative .
Nonconformity . . Full compliance 1-4
compliance  compliance

Groundwater drop

Cultivation
pattern in order of
priority

Irrigation and
Water Quality

Environmental
Rights

Water and Agriculture




e Jalse By (o

YYA

Data source

The degree of influence

unit Index

Severe 4

High 3

Moderate 2 Low 1

Factors

Natural Resources

Statistics

Viewing and
interviewing

experts

weak

weak

Deprived

weak

weak

medium

medium

semi-
privileged

medium

medium

Level of

maintenance and

Excellent 1-4

good

rehabilitation

operations and
development

Efficiency of

Laws,

Excellent
good

Rural

Developed Stable

Regulations and
Enforcement
Guarantees

Development

Policy and Management

Research and

Excellent 1-4

good

Promotion

Organizational

good Excellent 1-4

Harmony

and Institutional
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Table 2- The contribution of man-made factors and indicators in desertification and dust intensification of

Niyatak corridor in Sistan

Factors Index .
Weighted average Index Factors
share share
4.18 2.57 Population growth rate Social
119 45 2.5 Unemployment rate
3.22 3.57 The level of awareness and knowledge of users
8.04 3.29 Household income per capita
35 3.52 Grazing pressure .
25.08 ap Economical
6.75 343 Dependence rate on agricultural jobs
7.07 3.43 Bushing and cutting trees
0.96 2.29 Converting natural resources to agriculture land use
9.95 7.07 1.71 Rate of fallow land agricultural lands change and
0.96 2 Construction operations and mine extraction Development
0 3 Aquifer drop rate
7.07 2.71 Adaptation of cultivation pattern and irrigation method
20.57 o . Water and
45 4 Improper irrigation and salinization .
Agriculture
9 1.71 Lack of provision of water rights to Hamon wetlands
0.96 3.43 Effectiveness of laws and regulations and executive guarantee
7.07 3.71 The level of preservation and rehabilitation and development operation policy and
32.47 8.36 3.43 Villager underdevelopment y
. Management
7.72 3.71 Weakness of research and promotion
8.36 3.43 Organizational organization and level of institutional coordination
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Table 3- Prioritization of man-made factors and indicators affecting the desertification of Niyatak corridor of Sistan

Rank Closeness Coefficient Index Factors
15 0.2945 Population growth rate Social
11 0.3257 Unemployment rate
14 0.2291 The level of awareness and knowledge of users
4 0.5988 Household income per capita
10 0.4821 Grazing pressure .

6 0.5596 Dependence rate on agricultural jobs Economical
13 0.2291 Bushing and cutting trees
16 0.0949 Converting natural resources to agriculture land use change
5 0.5596 Rate of fallow land agricultural lands and Development
17 0.0949 Construction operations and mine extraction
19 0 Aquifer drop rate
8 0.5596 Adaptation of cultivation pattern and irrigation method
S S Water and
12 0.3257 Improper irrigation and salinization Agriculture
1 0.6936 Lack of provision of water rights to Hamon wetlands
18 0.0949 Effectiveness of laws and regulations and executive guarantee
7 0.5596 The level of preservation and rehabilitation and development operation
3 0.6743 Villager underdevelopment Policy and
9 0.5186 Weakness of research and promotion Management
2 0.6743 Organizational organization and level of institutional coordination
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Table 4- The extent of desertification classes

Very intense Intense Medium Low

/ Km? Km? 7 Km2 Km? Factors
12.76 215.1 24.2 407.6 63 1062 - Social
18.75 315.9 81.25 1369.2 - - - Economical

- - 39.4 664.8 61 1020.3 - Development &land use change
42.7 719.14 57.3 966 - - - Water and Agriculture
35.1 591.7 - - 52 878.3 12.7 215.1 Policy and Management
21.86 - 40.45 - 35.14 - 2.55 - Total percent
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