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Managing dust storm in Agro-ecosystem of Iran

Dr. Mahdi Sadeghi Pour Marvi*
Abstract

This is a comprehensive multi-disciplinary action plan with the
aim of achieving sustainable agro-ecosystem management using
environmentally friendly approaches.

Based on this definition;

- Comprehensive plan means that; all international and national
sources accurately examine and wmonitor the entire ecosystem
involved in the dust storm must contribute in it not only lran but
also Syria, lraq, Jordan, Saudi Arabia and other countries in the
West Asia and the Middle East.

- Multi-disciplinary action means that; all of the members
should avoid unilateral actions and using multi-disciplinary action
based on the conditions of the agroecosystem; they are providing
a suitable solution by taking action.

- Sustainable agro-ecosystem wmanagement wmeans that;
considering only the management of the dust storm, regardless of

food security and agricultural land, will never yield a sustainable

*  Soil Biology and Biotechnology (PhD), Graduated from University of Tehran, Iran.

Researcher at Tehran Agricultural and Natural Resources Research and Educational Center,
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resuit. nererore, SUSTAINADIE MANAGEMENT AUST STOVM  Should
provide a sustainable solution to agroecosystems to provide long-
term efficacy.

- Environmentally friendly approaches mean that;

to implement this comprehensive multi-disciplinary action plan
and achieving sustainable agro-ecosystem management we should
use environmentally friendly wmethods until avoiding negative

environmental effects on the agro-ecosystem.

In recent years, dust problem converts to the environmental crisis, and
it has become a research priority for the country in recent years. Although
dust is a natural response to the changing ecosystem and drought conditions
over the years in Iran and also it has an external origin, but the dust has been
less relevant in the agro-ecosystems field. The phenomenon of dust has been
around in the Middle East and Iran during many years, but its effects have
been developed over time, which is now considered a limiting factor for
human health and ecosystem especially agroecosystem. Neglect to dust
storm this means that if continuing the upward trend of the dust
phenomenon, in the near future undergoes a widespread change in the
ecosystem in it, and perhaps in case of neglect of this phenomenon, it is
possible to survive in this area of our planet face a serious threat. Based on
this, monitoring time and place for an occurrence of this phenomenon is
necessary for the sustainable management of ecosystems. Since
anthropogenic activities help to exacerbate dust storm, and the agro-

ecosystem is an important and undeniable component in this area,
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unbalanced management in agro-ecosystems will have an irreversible impact
on the ecosystem.

Agricultural lands are interacting with the ecosystem around them, however,
the agro-ecosystem is an important part of the ecosystem, and whose
management is important because of its effect on human activities. It should
be noted that is an interaction between dust and agriculture and be
neglecting this aspect has the long-term effects on the agro-ecosystem. Here,
dust storm control has considered as a complete process. Nowadays, by
focusing on environmentally friendly methods and formation of biological
crust on the soil surface particularly, bio-crust has been attended as a
sustainable management option against the dust storm effects in an
agroecosystem.

In this book, the sustainable management of agro-ecosystems has been
addressed through environmentally friendly methods to control of dust storm
effects. Surveying dust place in the middle east showed that it began from a
region between Syria, Iraq, and Turkey, and in two separate waves expanded
in the East (Jordan, Israel, etc.), and in the West (Iran, Oman, ...). Dust
internal origin is also in Iran from Khuzestan (which is the most critical
place in this province) and is spreading into Iran. The mismanagement of
water resources over the last 50 years (such as more using the ecological
capability of the area and neglect to the management of water, etc.) has led
to the dust development with internal origin. Of course, it should be noted
that a major percentage of Iran dust is from an external source (until 90%)
and this does not mean the neglect of internal dust sources. Because the
same low percentage of the internal dust origin (about 10%) can extend
internal resources and it goes on to exacerbate the negative dust effects.
Here, in addition to monitoring of dust, an environmentally friendly
management of the dust has been considered in the important Iranian agro-

ecosystem. Certainly, the sustainable management of dust will only be
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Iran, Iraq, Syria, and Turkey. This management will be doing by considering
continued successive processes in accordance with geographical, geological,
climatologically, and soil-specific conditions of the region. So that area
management is determined based on low /high abiotic limitation and it will
never be avoided by providing a uniform method for different areas. This
management has been done using the three stages consists of sand
stabilization (by mulching), the establishment of biological crust on the soil
surface (by inoculation of the soil environment with suitable and preferably
indigenous microorganisms) and finally cultivation of plant appropriate to
the conditions of the region. The neglect of these process reduces their
efficiency so that in some cases, the second process is not taken into
consideration and the planting will fail over time, and and the result will be
the ineffectiveness of these processes and the cost of capitals. Considering
the importance of the second process, for this important part, there are
suggestions that these suggestions will lead to sustainability of dust
management development.

Key Words:

Agro-Ecosystem, Biological Crust, Dust Storm, Iran, Sustainable

Management
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Highlights:

- Dust should not be considered to particles by 5 microns in diameter
in the air, but these particles are so important that they may have been
less noticeable. The increasing trend of geographic extension, the
concentration, and frequency of this phenomenon in recent decades has
shown that progressive soil erosion has targeted in addition to human
health, food security of communities in the geographic area of the dust
storm.

- This threat of food security is further under consideration in the
field of agro-ecosystem. Threats of food security caused by biodiversity
hazards, soil erosion and subsequent droughts and anthropogenic
actions can be caused by the extensive migration of communities in their
ecosystem. From this perspective, the progressive expansion of dust in
the Middle East and West Asia region is a priority thread in the field of
passive defense. And to manage it, it must be conducted in a
comprehensive program, multi-disciplinary, national and international
and environmentally-friendly approach be done in the ecosystem
involved in the dust storm.

- The largest continuity of the dust (the center of the dust
deposition) is related to Sarakhs, Mashhad, and Zabul in the east of
Iran, while Ahwaz has the most continuity of the dust in the west of
Iran. However, paying attention to the Dust Emission Centers may be
more important than the Dust Deposition Centers. Most of the Dust
Emission Centers in Iran are foreign, but it should not be neglected
about the growing trend of the Dust Deposition Centers. As these
centers have grown exponentially from the west to the east during the
years, that In the field of agro-ecosystem, special management is
required for saline, alkaline and calcite soils, which are susceptible to

the emission of dust into Iran.
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Rehabilitation and recovery of biological crust be done in the ecosystem
for any purpose, It should be done in three important steps in before,
during and after the ecosystem rehabilitation to have the necessary
effectiveness. These steps include: Determine the objectives of ecosystem
recovery (ie, why the ecosystem should be rehabilitation through soil
biology), Use of combined techniques to rehabilitation the ecosystem,
and also the study of the response of ecosystem communities to the

formation of the biological crust.

Biological crust in ecosystem rehabilitation and recovery is very
important. In ecosystems with high non-biotic stresses (such as saline
and alkaline soils, non-fertile hills), which cannot be cropped, the
possibility of forming a biological crust will be permanent. While in an
ecosystem with low non-biological stress (such as a fertile soil that has
not crop limitation), the crop of plants will be replaced by the biological
crust. In other words, the biological crust is permanently deployed
where it is not possible to cultivate the plant.

- In the Agro-ecosystem filed, it is necessary to be scheduled in a
program of soil stabilization processes, biologic soil crust installation,
plant permanent installation, as well as management actions on
agricultural land and their perimeter environment should be elaborated
and operational program to be prepared for the sustainable

management of this phenomenon.

Different Levels for Managing the dust storm in Iran's Agro-Ecosystem:

Management of the dust storm in Iran's Agro-Ecosystem is explained as
following at different levels consists of two stages (studies, operations),
four phases (study, identification, selection of technique, ecosystem

rehabilitation), three techniques (soil stabilization, water and soil
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management, inoculation), and finally, 4 process (soil stabilization,
agricultural land management, the use of stabilizing microorganisms of soil
properties, establishment of a permanent plant) is presented as follows:

1. Stage 1: Studies (literature review)

1.1. Phase 1 Studies: Multidisciplinary survey of wind erosion centers in the
region

2.1. Phase 2 Identification: Identification of the limitations (biotic and
abiotic) and available facilities

2. Stage 2: Operations (laboratory analysis and field operations)

2.1. Phase 3: Technique selection

1.1.2. Technique 1: Based on artificial soil stability

Process 1: Soil stabilization

- using mulch

- Using cement materials

- Adding some material to stabilize the soil

2.1.2. Technique 2: Based on the promotion of water and soil resources
Process 2: Agricultural Land Management

- Cultivation on saline and calcareous soil

- Special management of problematic soils (saline, alkali, calcareous)

- Integrated management of the dust storm

3.1.2. Technique 3: Based on Inoculation

Process 3: Using Soil Properties Stabilizing Microorganisms

Process 4: Establishment of a permanent plant by planting inoculated plant
2.2. Phase 4: Ecosystem Rehabilitation by environmentally friendly
methods

1-2-2. Ecosystem Rehabilitation by Establishment of Bio-crust

1.1.2.2. Stages of Biological Soil Establishment
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1.1.1.2.2. Before the establishment of bio-crust:

- Determine the objectives of ecosystem rehabilitation

- Necessity to rehabilitation the ecosystem by bio-crust

- Survey the compatibility of bio-crust in the ecosystem

2.1.1.2.2. During the establishment of bio-crust:

- Using integrated methods for the ecosystem rehabilitation

- Isolation and molecular identification of indigenous cyanobacteria isolates
of the region

- Production of cyanobacteria inoculants and application of cyanobacteria
treatments in soil

- Evaluation of soil stabilization capacity by Cyanobacteria separated from
soil

- Data analysis and pilot bio-crust

3.1.1.2.2. After the establishment of bio-crust:

- Review the response of ecosystem bio-communities to the formation of
bio-crust

2.2.2. Ecosystem rehabilitation by plant establishment

1.2.2.2. Stages of permanent plant establishment

1.1.2.2.2. Before establishing a permanent plant:

- Determination of ecosystem rehabilitation objectives

- Necessity to rehabilitation the ecosystem by plant

- Survey the compatibility of plant in ecosystem

2.1.2.2.2. During establishment of a permanent plant:

- Use of integrated methods to ecosystem rehabilitation

- Inoculation of the plant root with the inoculants

- Proper planting

- Evaluation of soil stabilization capability by plant
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- Data analysis and pilot plant cultivation
3.1.2.2.2. After the permanent establishment of the plant:
- Review the response of ecosystem bio-communities to plant cultivation

and Non- manifestation of non-invasive properties by plant

The "Global Dust Belt"

01 - 30 June 2004
ENVISAT/SCIAMACHY AA 04 09

Figure 1: Dust belt in SCIAMACHY a absorbing aerosol index (Ashrafi
etal. 2014)
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Figure 2. Identified sources of dust storms from 2000 to 2008 (Boloorani
etal. 2014)
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Concentration
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Figure 3. Maximum concentration of dust particles (ug/m 3) in affected

provinces of Iran for a 3-year period 2005-2008 (Boloorani et al. 2014)
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Cover image:

The EUMETSAT MSG dust product is RGB composite based upon infrared
channels of SEVIRI. It is designed to monitor the evolution of dust storms
over deserts during both day and night. The combination does allow
however the further (24 hours) tracking of dust clouds as they spread over
the sea. The RGB combination exploits the difference in emissivity of dust
and desert surfaces. In addition, during the daytime, it exploits the
temperature difference between the hot desert surface and the cooler dust
cloud. The RGB composite is produced using the following MSG IR
channels: IR12.0-IR10.8 (on red), IR10.8-IR8.7 (on green); and IR10.8 (on
blue). Dust appears pink or magenta in this RGB combination. Dryland
looks from pale blue (day time) to pale green (night time). Thick, high-level
clouds have red-brown tones and thin high-level clouds appear very dark
(nearly black). Emissions and subsequent transport of individual dust events
can be very well observed and followed in the RGB composite pictures.
Meteosat-8 is EUMETSAT’s contribution to the Indian Ocean Data
Coverage (IODC) service and will provide this crucial function together
with India’s INSAT-3D, at 82°E, China’s FY-2E at 86.5°E and Russia’s
Elektro L N2 at 77.8°E in an international, cooperative arrangement.

We present here the RGB dust product for the Middle East based on
Meteosat-8 observations.

Picture is available in: https://sds-was.aemet.es (20/5/2018)

\oF



: | . i
¢ EUMETSAT Meteosat IODC Dust, 2018-05-22 00:00:00 UTC

Dr. Mahdi Sadeghi Pour Marvi

Soil Biology and Biotechnology (Ph.D.)
Agriculture and Natural Resources Research Center of Tehran Province
Summer 2018



